W- Nerv- Nervous System

	ORGANISATION OF THE NERVOUS SYSTEM
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	ANATOMY OF THE NERVOUS SYSTEM
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	BRAIN

	EMBRYOLOGICAL DEVELOPMENT

	Telencephalon
	(
	Various lobes of Cerebral Cortex

Basal ganglia,

	Diencephalon
	(
	Thalamus, Hypothalamus

	Mesencephalon
	(
	Midbrain

	Metencephalon
	(
	Pons, Cerebellum

	Myencephalon
	(
	Medulla


	SPINAL CORD

	· 2 Enlargements: To/From limbs

· Cervical (C4-T1)

· Lumbar (T9-T12)

· Conus Medullaris: Inferior to Lumbar enlargement, ending at L2

· Filum terminale: arise from conus & extends inferiorly ( coccyx
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LUMBAR SPINE AND SPINAL CORD





	DIVISIONS
	

	Cervical
	8
	

	Thoracic
	12
	

	Lumbar
	5
	

	Sacral
	5
	

	Coccygeal
	1
	

	
	

	PLEXUS
	

	Cervical:
	C1-C5
	

	Brachial:
	C5-T1
	

	Lumbar:
	L1-L4
	

	Sacral:
	L4-S4
	

	· 2 Bundles of axons (roots) connect each spinal nerve to segment of cord.

· Grey matter: Cell bodies (Clusters ( functional groups: Nuclei)

· White matter: Myelinated / Unmyelinated neurons. Contain tracts (bundles of axons with common destination and are continuous with tracts of the brain).

· Sensory Tracts (ascending): to the brain

· Motor Tracts (descending): from the brain

· Central Canal: Extends entire length of spinal cord. Superiorly- continuous with 4th ventricle in medulla oblongata

· Anterior Grey Horns: Contain cell bodies of somatic motor neurons / nuclei ( contraction of skeletal muscle

· Posterior Grey Horns: Contain cell bodies of somatic & autonomic sensory neurons / nuclei.

· Lateral Grey Horns: Present only in thoracic, upper lumbar, sacral segments. Contain cell bodies of autonomic motor neurons ( regulation of smooth and cardiac muscle, glands.
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	PATHWAYS
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	SPINAL TRACTS

	· Naming: Eg. Anterior Spinothalamic (Located in Anterior White column, Begins in spinal cord, Ends in thalamus. Since from spinal cord = sensory / ascending tract)

· SPINAL ROOTS: At each segmental level, dorsal root + ventral root ( join to form 2 branches: Post 1o Ramus & Ant 1o Ramus.

· 1. MOTOR: output to skeletal muscles

· Direct Pathways (Pyramidal…blue):

· Directly from cortex ( Precise voluntary movements of skeletal muscles

· Example: From Primary Motor area in cerebral cortex ( Internal Capsule ( Medulla (  Brainstem ( Medulla: 90% Decussation (Remaining 10% decussate at spinal cord level) ( Pons ( Lateral Column of Spinal Cord ( Anterior Horn Cell ( LMN

· Indirect (Extra Pyramidal…red):

· From parts of brain (basal ganglia, cerebellum, cerebral cortex) Via brainstem ( help body coordinate movements with visual stimuli

· Maintain skeletal muscle tone, contraction of postural muscles

· 2. SENSORY: 2 main sensory routes on each side:

· SPINOTHALAMIC TRACTS: Crossing to opposite side takes place at level of insertion ( CONTRALATERAL (OPPOSE the PCT)
Lateral:

· Pain

· Temperature: Warmth, Coolness

Anterior:

· Crude Touch & Deep Pressure

Unknown

· Itching

· Tickling

· DORSAL COLUMNS: Crossing to opposite side takes place at midbrain ( IPSILATERAL (SAME / LIKE (ipsi) the BACKSIDE with the VPL)
· Discriminative Touch- ie which part of body

· Discrimination: Two Point

· Vibration Sensation

· Proprioception

· Light Pressure Sensations


	1. SOMATIC MOTOR PATHWAYS


	UPPER MOTOR NEURONS ie. Pyramidal: (Cerebral Cortex ( Ant Horn Cell)

	· Cell bodies in the cerebral cortex and other supraspinal nerve centres

· Influence the LMN either with direct synaptic contact (Pyramidal Tract) or through interneurones (Extrapyramidal tracts)

· REDUCTION IN PREDOMINANTLY INHIBITORY INPUT FROM THE BRAIN STEM AND CEREBRAL HEMISPHERES MODULATES THE SENSITIVITY OF THE STRETCH REFLEX ( ( REFLEXES / ( TONE.


	UPPER MN LESION: WRAPS UP ((tone, reflexes)

	Weakness of Muscle…i.e. all dominant muscles take over!

	Upper limb extensors, lower limb flexors…

Abduction: shoulder, fingers; Extension: Wrist, fingers)

Flexion: Hip, Knee, Foot; Eversion: Foot

· HEMIPLAGIC GAIT

· Arm adducted & int rotated 

· Elbow flexed & pronated 

· Fingers flexed 

· Foot plantar flexed

· Leg swung in lateral arc

	Reflexes: ( Deep tendon (LMN: ()

	Hoffmann's sign: Flexion & sudden release of term phalanx of middle finger ( reflex flexion of all digits. UMN Lesions:+ve, not specific.

	Abdominal responses(

	

	Plantar (Extensor) reflex 

	

	Spacticity (( muscle tone + ( reflexes) (LMN: Flacidity)

	PRONATOR DRIFT

· Pt holds both arms fully extended at shoulder level in front of him, with the palms upwards.

· It is a way of eliciting relatively mild spasticity.

· UPN Lesion ( difference in the muscular tone between pronation & supination  ( Tendency to pronate forearm on the affected side when the eyes are closed.

SPASTIC DYSARTHRIA

· Paucity of movement of the muscles of speech production.

· It is the result of a bilateral upper motor neurone lesion.

· Tongue simply doesn't move enough, & it ( hot potato speech

SCISSOR GAIT (seen in spastic paraplegia)

· Eg. Little disease, Cerebral Palsy

· Lower limbs rigid throughout walking cycle.

· Plantar flexion of the ankle

· Extension at the knee

· Adduction and internal rotation at the hip

· Contractures of all spastic muscles.

· Pt forced to walk up on tip-toe, the other contractures ( knees rubbing together and crossing: scissors.

CLASP KNIFE RIGIDITY

· Phenomenon in a spastic limb

· After initial resistance to passive movement of a joint, there is sudden reduction in tone ( limb moves quite freely through rest of range of movement.

CLONUS

· Sustained rhythmical contraction of muscles after sudden stretch; Signifies hypertonia of an UMN lesion. May be present at the ankle or knee.


	LOWER MOTOR NEURONS: (Ant Horn cell ( End of its motor axon)

	· Have cell bodies in ant horn cell of spinal cord (motor nuclei in brain stem for cranial nerves)

· Make up the final common pathway to the muscles, and are the lowest neurones in terms of hierarchical arrangement of motor control.
· Horn cell contains a, b, y, neurones.
· A motor unit comprises: Ant horn cell + its axon + muscle fibres it innervates.
· Lesions most commonly caused by:
· Anterior horn cell lesions: Motor neurone disease, Poliomyelitis
· Spinal root lesions: Cervical and lumbar disc lesions
· Peripheral Nerve Lesions: Trauma, Compression, Polyneuropathy.


	LOWER MN LESION: WWF Really Falls (( tone, reflexes)

	Weakness of Muscle

	Found in all supplied by affected motor neuron

	Reflexes: ( Deep tendon (UMN: ()

	

	Fasciculation (Twitches visable to naked eye)

	Ant Horn / Cranial nerve nuclei are disrupted ( unstable motor units which depolarise spontaneously.

	Wasting

	Interruption of nerve axon or parent cell (weeks)

	Flaccidity (UMN: Spasticity)

	Loss of function of motor units.


	EXTRA PYRAMIDAL LESIONS

	· ( Tone (not exaggerated by stretch, but continuous ( Rigidity).

· Involuntary movements: Tremor, Rigidity (Cogwheel), Rapid movements are slow and clumsy (bradykinesia).


	ABNORMAL MOVEMENTS
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	WEAKNESS (Paresis)/PARALYSIS (Plegia): RELATED TO SITE OF LESION

	MONOPARESIS

· UMN lesion: Contralateral peripheral cerebral hemisphere –> whole limb

· LMN lesion: Peripheral Nerve / Motor Root ( just a few muscles. Brachial or Lumbosacral plexuses ( whole limb

HEMIPARESIS (1 SIDED)

· UMN lesion: Contralateral deep cerebral hemisphere (also spinal cord / brain stem)

· LMN lesion (Rare as impossible to be due to single lesion.

· CAUSES: ACUTE: stroke; haemorrhagic or occlusive (esp elderly), trauma, infection, migraine, seizure, or post ictal

PARAPLEGIA / PARAPARESIS: (BILATERAL)

· Usually involves the legs. 

· UMN lesion: Spinal cord most often below upper cervical cord (also ant cerebral a stoke)

· LMN lesion: Diffuse peripheral Nerve problem: Eg. Guillain B

· CAUSES: trauma, demyelination, malignant disease, spondylosis (Rare:huge list)

QUADRAPARESIS

· UMN lesion in midbrain / pons / brainstem / upper cervical cord.
· Also: multiple pathology affecting LMN throughout spinal cord, or their axons in a peripheral neuropathy.


	WEAKNESS (Paresis) / PARALYSIS (Plegia): RELATED TO TIME PERIOD

	VASCULAR:

· Acute: Minutes – Hours (followed by stable period and gradual recovery)

INFLAMMATORY:

· Subacute: Days – Weeks (may be fairly acute, persist and then improve e.g. multiple sclerosis)

NEOPLASTIC:

· Chronic: Weeks – Months (gradual onset +/- S+S of mass effect of lesion)
DEGENERATIVE:

· Months – Years (e.g. motor neuron disease, cervical spondylotic myelopathy)


	GAIT DISORDERS (Davidson’s)

	PYRAMIDAL GAIT (see hemiplagic gait)

· Upper limb flexion + Lower limb extension.

· Slow ankle dorsiflexion needed to keep toes from stubbing ( leg swung out ( hip circumduction (but still toe scraping)

· Shoe worn down at toes on affected side.

· Hemiparesis: obvious.

· Paraparesis: slow limb movements swung from hips 

FOOT DROP (Common peroneal nerve)
· Normal: Toe strike ( Heel strike

· Weakness of dorsiflexion ( Foot slaps down

· Severe weakness ( knee rises higher to compensate ( High stepping gait.

WADDLING GAIT OF PROXIMAL MUSCLE WEAKNESS

· Normal: Gluteus muscles (ie proximal muscles) used ( control hips ( alternate placement of body weight

· Muscle Disease ( Weakness of muscles ( improper fixing of hips ( inappropriate trunk swaying

CEREBELLAR ATAXIA

· See Cerebellar Signs

GAIT APRAXIA

· Normal power. No Cerebellar signs. BUT no formulation to walk.

· Feet stuck to floor. Occurs in  bilateral hemisphere disease

· Eg. N pressure hydrocephalus & diffuse frontal lobe disease

MARCHE A PETITS PAS

· Small stepping, but no variable pace / freezing as in PD.

· Often caused by multiple small vessel CV disease ( other bilateral UMN lesion signs.

SENSORY ATAXIA

· Loss of joint position sensation ( unsteadiness (esp in ( light)

· Feet placed on ground with > emphasis ( stamping gait

· Causes: Peripheral neuropathy, Lesion in dorsal columns

EXTRAPYRAMIDAL GAIT

· Difficulty in initiating / stopping walking and controlling pace. May stick at doorways. Festinant Gait: Intitial stuttering steps ( ( in frequency + ( in length

· Scissoring: Cerebral Palsy: See UMN Lesion.

· Stamping: ( Proprioception

· Trendelenburg: Hip swinging (either 1 or both sides)

· Antalgic: Painful gait


	INVOLUNTARY MOVEMENTS)

	TREMOR: 
· Postural:Essential; Anxiety; OH; Thyrotoxicosis

· Resting: Parkinsonism

· Intention: Characteristic at the end of a movement. Occurs in Cerebellar disease due to breakdown of feedback control of targeted movements. 

MS; Stoke; Cerebellar Disease; Hereditary Ataxia
CHOREA, ATHETOSIS, BALLISM, DYSTONIA

MYOCLONUS

TICS

· 


	COORDINATION OF MOVEMENT

	· Each Lateral lobe of Cerebellum ( coordinates movement of contralateral limb.

· Midline vermis ( maintenance of axial (midline) balance / posture

	CEREBELLAR SIGNS…

	Dysdiadochokinesia
	Test: Rapidly alternating movements

	Ataxia (( coordination)
	Ataxic gait + wide base, faltering to side of lesion (vermis ( ( sit )

Similar to Vestibular gait but not dizzy.

Ask to walk heel to toe.

	Nystagmus
	Horizontal. Towards side of lesion

	Intention Tremor 
	~3Hz + past pointing

	Speech
	Dysarthria…Scanning / staccato

	Hypotonia + Hyporeflexia
	But no wasting


	SUMMARY FOR S+S IN DIFFERENT TYPES OF MOTOR LESION

	Sign
	UM (Pyramidal) Lesion
	LM Lesion
	Extra Pyramidal Lesion
	Cerebellar Lesion

	Wasting
	None
	( after time
	None
	None

	Fascic-ulation
	None
	( after time
	None
	None

	Tone
	Spastic ( after time
	Flacid from onset
	Rigidity (Cogwheel)
	Normal / (

	Reflexes
	(
	(
	Normal
	Normal

	Plantar Response
	Extensor
	Flexor
	Flexor
	Flexor

	Co-ordination
	( by weakness
	( by weakness
	Normal but Slow
	(


	2. SOMATO SENSORY PATHWAYS:


	· Carry information from sensory receptors in the skin, viscera, joints and muscles to the central nervous system

· Sensory pathway is composed of a series of neurones; first, second, third and fourth (or higher) order neurones

Differences b/w 1st order and 2nd order neurones:

· 2nd order fibres have larger receptive fields than 1st order neurones. (Many 1st order may converge into 1 2nd)

· 2nd order fibres can have inhibitory receptive fields (e.g. due to lateral inhibition). 

· 2nd order fibres often respond to >  than 1 sensory modality (e.g. responsive to both shear and vibration), whereas many 1st order neurones respond to only 1 sensory modality. 

· 2nd order fibres can 'reject' some weaker signals because of insufficient convergence.
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	SOMATO SENSORY RECEPTORS Four types: Mechanoreceptors, Thermoreceptors, Nociceptors, Proprioceptors (http://137.222.110.150/calnet/LMN/LMN.htm)

	MECHANORECEPTORS

· Paucinian Corpuscles: Highly sensitive pressure receptors
· Merkel's discs: touch receptors
· Meissner's Corpuscles: touch and superficial pressure receptors
· Ruffini's endings: respond to tension and stretch in the skin.
· Free nerve endings: detect pain, touch, pressure, temperature. 

THERMORECEPTORS: Detect temperature of the skin, 

NOCICEPTORS: Nociception is the reception of signals in the central nervous system that are evoked by activation of specialised sensory receptors (nociceptors) that provide information about tissue damage. Pain is a subjective perception of an aversive or unpleasant sensation that originates from a specific region of the body.

· High Threshold Mechanoreceptors (HTM's): A

· Polymodal Nociceptors: C

PROPRIOCEPTORS

· Muscle spindles:
· Golgi Tendon Organs:
· (Ruffini's endings: involved in proprioception), 

ADAPTATION
· Adaptation (or accommodation) is a characteristic property of sensory receptors

· Describes a progressive ( in firing frequency despite maintained depolarization.

· The frequency of action potentials from stimulated receptors falls, although the stimulus is maintained at constant strength.


	( PAIN: (Chronic if > 3 months)

	Triggered by strong stumuli of following: THERMAL, MECHANIC, CHEMICAL: ATP, Bradykinin, Histamine, Seratonin, Prostaglandins

	RESPONSE:

· Emotional: E.g. Fear, anxiety

· Autonomic: Sweating, ( HR, ( BP, Pupil Dilation

	CLASSIFICATION:
PRICKING- fast (myelinated Ad fibres (A=Abrupt))

· Accurately localised but elicits little by way of autonomic or emotional responses

· Transmitted by small 

· Serves purpose of reflex withdrawal

BURNING- slow (C fibre nocireceptors (C=Crude))

· Difficult to endure and readily elicits both autonomic and emotional responses

DEEP

· Like burning elicits autonomic and emotional reactions

· Difficult to localise accurately and is often referred to a site distant from its site of origin (referred pain): Often arising from visceral organs

	RESPONSE: Triple
· REDDENING: Due to local vasodilation in response to chemical activation

· WEAL FORMATION: Swelling localised to site of injury and its immediate surroundings due to accumulation of fluid in damaged area- local oedema

· FLARE: Much wider but less intense vasodilation


	ABNORMAL SENSATIONS

	PARAESTHESIAE: Any of the following abnormalities of sensation that have no objective cause and usually associated with injury or irritation of a sensory nerve or nerve root:

· Tingling

· Pins and needles 

· Tightness sensation like strings or bands around a part o the body 

· Sensation like water trickling over the skin 

· Sensation that the affected part is swollen or encased in a firm glove or plaster cast 

· Electric shock sensations such as in lhermitte's symptom or tinel's test

· Paraesthesiae result from disordered function in the pathways connecting the finer and discriminative aspects of sensibility. This may be caused by:

· Ischaemia of peripheral nerves 

· pH changes affecting calcium ions and nerve conduction, as in hyperventilation and metabolic disturbances 

· Polyneuropathy 

· Transient ischaemia of the sensory cortex 

· Sensory jacksonian epilepsy due to a cortical lesion 

· Posterior column lesions of the spinal cord

Paraesthesiae, Numbness (Reduced sensibility to touch) and pain… are the principle symptoms of lesions of the sensory pathways below level of thalamus. Distribution of the lesion may suggest site…


	LESIONS

	· Lesion: Lateral Spinothalamic Tract
· CONTRALATERAL: ( Pain & temperature sensation below the level of the lesion. 

· Lesion: Anterior Spinothalamic Tract 
· CONTRALATERAL: ( Crude touch & Pressure sensation below the level of the lesion. 

· Lesion: Medial Lemniscus Pathway (Dorsal Column)
· IPSILATERAL ( Proprioception below the level of damage. Also impaired muscle control, ( vibration sensation & discriminatory touch below the level of the lesion.
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	PATTERNS OF SENSORY LOSS

	· A: GENERALISED PERIPHERAL NEUROPATHY ( Paraesthesiae + …

· Single peripheral neuropathy ( Sensory distribution loss in that nerve.

· Diffuse neuropathies ( Longest nerves affected first ( Glove and stocking distribution (See pic).

· Small Nerve Fibres (OH Neuropathy) (
· (: Pain / Temp / Crude Touch

· N: Vibration / Proprioception.

· Demyelination (Guillain-Barre) ( ( Vibration / Proprioception

· B: SENSORY ROOTS…Pain is more of a feature…

· Site deduced from dermatomal pattern. [in contrast to lesion of sensory tracts within CNS- presents as general defects in extremity rather than specific dermatome]

· C: SINGLE DORSAL COLUMN LESION (E.g. Multiple Sclerosis)

· ( Proprioception / Light Touch / Vibration

· N: Pain / Temp / Crude Touch

· D: TRANSVERSE THORACIC SPINAL CORD LESION.

· Loss of all modalities below segmental level. If lesion of vascular nature (E.g. Ant Spinal artery thrombosis), posterior 1/3 of cord may be spared ( Sparing of Dorsal Column (
· N: Proprioception / Light Touch / Vibration

· E: UNILATERAL CORD LESION (Brown-Séquard): 

· Both Ipsilateral dorsal column (and motor) deficit

· ( Proprioception / Light Touch / Vibration

· And Contralateral spinothalamic deficit.

· (: Pain / Temp / Crude Touch

· F: CENTRAL CORD LESION (E.g. Syringomyelia): 

· Sparing of Dorsal columns, but affect spinothalamic fibres crossing over ( 'Cape' distribution of spinothalamic loss.

· (: Pain / Temp / Crude Touch at only the levels affected i.e. above and below lesion are normal

· G: MID-BRAIN-STEM LESION: 

· Ipsilateral facial sensory loss and contralateral loss on body below the vertex. Balaclava sparing may occur due to anatomy of trigeminal neves.
· ( Second Order neurones of dorsal column sensory system cross over in upper medulla to ascend to brain stem.

· H: HEMISPHERE (THALAMIC) LESION: 

· Contralateral loss on one side of face and body.

· PONTINE / CORTICAL (same as above):

· S+S: ( of all forms of sensation

· Region: Contralateral side of lesion

· NB: Pons lies above decussation of Post tract.
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	CRANIAL NERVES


Cranial Nerves originate from Nerve Nuclei (Physiological equivalent to Anterior Horn Cells i.e after this point = LMN).

	GENERAL INFORMATION

	· Cranial nerve deficits can be used to localise lesions#;

· Cranial Nerve 1: Project mainly to uncus of temporal lobes.

· Cranial Nerve 2: X axis course from eye to occipital cortex

· Brainstem divided into three levels from which different nerves stem:

· Midbrain   3,    4

· Pons         5,    6,    7,   8

· Medulla     9,   10,  11, 12

· The cranial nerves for each of these are: 2 for the midbrain (CN 3 & 4), 4 for the pons (CN 5-8), and 4 for the medulla (CN 9-12).

· Remember that cranial nerves never cross (except the 4th CN) and clinical findings are always on same side as cranial nerve involved.


	CRANIAL NERVE I: OLFACTORY

	S
	Olfactory mucosa.

	M
	NA

	T
	Smell the coffee with eyes closed

	L
	Anosmia may result from head injury.

	

	CRANIAL NERVE II: OPTIC

	S
	Retina of the eye.

	M
	NA

	T
	Pupils Equally React to Light & Accommodation

GENERAL

· Ask pt to wear glasses / lenses

· Size, shape, defects, foreign bodies

PUPILLARY REFLEXES- LIGHT

· Fix on object, shield other eye, swing from side. DIRECT / CONSENSUAL (checking for tosis)

PUPILLARY REFLEXES –ACCOMMODATION

· Focus on a distant object, look at finger 10cm in from- eyes should converge, pupils constrict equally

· Cover one pt eye with hand. Focus on near object. Swap hand on covered eye to non covered eye and look for squint.

VISUAL ACUITY

· Record separately for each eye.

· 6/4 capable of reading letters only expected to be visible at 4 from 6 metres

VISUAL INATTENTION

· Hold arms outstretch and wiggle one or both fingers asking pt to identify which side.

VISUAL FIELDS

· Patient close left, and examiner right. White ball on stick, bringing into centre, asking pt to indicate when can see. Test for blind spot using a red pin along temporal aspect.
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	L
	Visual field acuity defects or blindess- anopia

	

	CRANIAL NERVE III: OCCULOMOTOR

Superior Rectus, Medial Rectus, Inferior Rectus and Inferior Oblique. Parasympathetic innervate ciliary muscle of eyeball & sphincter muscle of iris (SO4, LR6, 3 All Rest)

	S
	Proprioception

	M
	Movement of eyelid and eyeball, accommodation of lens for near vision and constriction of pupil.

	T
	Pen up 50cm away in midline level with eyes.
Up down side to side. Always back to centre and up and down at left and right extremes.

All Rest: 3rd Nerve Palsy On Lifting eye lid, eye deviates laterally and inferiorly.

	L
	Observe range, smooth, speed, diplopia (false image over affected eye) reported

	

	CRANIAL NERVE IV: TROCHLEAR

	S
	Proprioception in Superior Oblique muscles.

	M
	Eye movement via superior oblique muscle.

	T
	Superior Oblique SO4: 4th Nerve Palsy- Look medially and down, affected eye remains in middle

	L
	Diplopia and Strabismus

	

	CRANIAL NERVE VI: ABDUCENS

	S
	Proprioception.

Lateral Rectus.

	M
	Eye movement.

	T
	Lateral Rectus LR6 : 6th Nerve Palsy-Look laterally, affected eye remains in middle

	L
	Eye directed medially

	

	CRANIAL NERVE V: TRIGEMINAL (Nb in wrong order!)
Optahalmic

Upper eyelid, eyeball, lachrymal glands, nasal cavity, side of nose, forehead, anterior ½ of scalp.

Maxillary

Mucosa of nose, palate, parts of pharynx, upper teeth and lip, lower eyelid.

Mandibular

Anterior 2/3 of tongue, not taste, lower teeth, skin over mandible, cheek and mucosa deep to it, side of head ant to ear.

	S
	Conveys somatic sensations

	M
	Chewing

	T
	Motor Function Test: Finger under chin, percuss finger. Patient to open jaw. Deviation to one side = ipsilateral weakness

Corneal Reflex: Cotton wool twist touching white; both eyes should blink.

Touch Test: Cotton wool on face

	L
	Paralysis of mastication muscle and sensations leads to injury.

Trigeminal Neuralgia- pain in one or more.

	

	CRANIAL NERVE VII: FACIAL

Branches of Facial Nerve: Two Zebras Buggered My Cat:

Temporal Zygomatic Buccal Mandibular Cervical

	S&F
	Nucleus: Lower Pons
· UMN Facial Weakness (only lower half of the face is paralyzed):
· Causes: CV Disease, Tumour, Head injury.

· Interruption from Contralateral motor cortex to Ipsilateral nucleus

· Normal frontalis (Receives enervation from both hemispheres). Asymmetry of lower face.

· LMN Facial Weakness (complete ipsilateral facial paralysis):
· Causes: Bell’s Palsy, Ramsy Hunt Syndrome, Trauma, Parotid Tumour, Sarcoid, MS.
· All facial muscles equally affected unless lesion is so distal that individual branches of nerve are involved. 
· Bell’s Palsy: Idiopathic paralysis of Facial Nerve ( ( Eye closure / Mouth Elevation / Forehead furrowing.

· Ramsy Hunt Syndrome: Consequence of herpetic involvement of geniculate ganglion.

	S
	Taste- Anterior 2/3 tongue.

Proprioception of Submandibular area

	M
	Somatic: Facial Expression
Facial: Scalp and neck muscles.

Autonomic: Secretions of saliva and tears. Lacrimal, sublingual, submandibular, nasal and palatine glands.

	T
	Function Tests
Show teeth

Purse Lips

Blow out cheeks

Close Eyes Tightly

Open Eyes Wide

Power Tests
Attempt to pull eyes apart

Attempt to pull eyebrows down

Attempt to pull lips apart

Press cheeks in

	L
	Loss of taste, decreased salivation, loss of ability to close eyes even during sleep.

	

	CRANIAL NERVE VIII: VESTIBULOCOCHLEAR

	VESTIBULAR

Pouring water(ear: COWS (Nystagmus: Cold Opposite, Warm Same)

	S
	Conveys impulses associated with equilibrium

	M
	Adjusts sensitivity of hair cells.

Hairs of semicircular canals.

	T
	· Gait: Walk heel - toe (gait veers to affected side, worse closed eyes)

· Turning Test: Close Eyes, Extend Arms in front, Walk on spot (may turn towards side of lesion)

· Nystagmus- Involuntary eye movements [tested in eye test]

· Halpike’s Test- Tests for Positional Vertigo: Sit up on couch, to back of sofa so head falls off. Head turned laterally. Lie them Back suddenly and support head

	L
	Vertigo, a subjective feeling of rotation. Ataxia, muscular malcoordination. Nystagmus, involuntary rapid eye movement.

	S
	Conveys impulses for hearing.

	M
	Modifies function of hair cells by altering transmission and mechanical response to sound

	T
	Auditory Function: Rub fingers together from a distance

Rinne’s Test: Base of tuning fork (512) on mastoid process

Confirm can be heard. Ask pt to tell you when it stops

Immediately place in front of external auditory meatus. A sound should still be heard.

Weber’s Test: Base of fork on head. Which side is better

	L
	
	Normal
	Conductive Deafness
	Sensor neural Deafness

	
	W
	Equal In Both
	Deaf Ear>

Good Ear (deaf ear > sensitive as not N subject to sound)
	Good Ear>

Deaf Ear

	
	R
	Air Conduction > Bone
	Bone Conduction> Air (air conduction is so ( that bone conducts better)
	Air Conduction > Bone (Except TOTAL deafness where bone > air because sound conducted through skull to opposite side.)

	

	CRANIAL NERVE IX: GLOSSOPHARYNHEAL

	S
	Taste and somatic sensations from tongue. Muscle sense in swallowing. Monitoring b.p., O2 and CO2 in blood.

Posterior 1/3 of tongue. Swallowing muscles. Stretch receptors in carotid sinus and chemoreceptors in carotid body.

	M
	Elevates pharynx during swallowing. Stimulates secretion of saliva.

Parotid salivary gland and Stylopharynous muscle

	T
	Gag Reflex 

Both sides- Not routinely Done

Touch pharyngeal wall. No gag = lesion

If moves on aah but not gag= 9th nerve palsy

	L
	Difficulty swallowing, reduced secretion of saliva, loss of sensation in throat and loss of taste.

	

	CRANIAL NERVE X: VAGUS

	S
	Taste and somatic sensations from epiglottis and pharynx. Monitoring of b.p., O2 and CO2 in blood. Breathing rate and depth; sensations from visceral organs in thorax and abdomen.

Taste buds in epiglottis and pharynx. Proprioceptors in neck and throat, baro (stretch) and chemo receptors in carotid sinus and carotid bodies. Chemoreceptors in aortic body. Visceral receptors in most thoracic and abdominal organs.

	M
	Swallowing, coughing, voice production. Smooth muscle contraction and relaxation in GI tract. Decreases heart rate and secretion of digestive fluids.

Somatic- Skeletal muscles in throat and neck.

Parasympathetic- smooth muscle of airways, oesophagus, stomach, small intestine, most large intestine and gall bladder. Cardiac muscle in heart and glands of GI tract.

	T
	Uvulva: Ahh, Deviation one way indicates dysfunction contralaterallly

	L
	Interference with swallowing, paralysis of vocal cords, increase in heart rate, interrupts sensations of organs.

	

	CRANIAL NERVE XI: ACCESSORY                                     (Accessory IS CT!)

	S
	Proprioception: Muscles of pharynx, larynx, soft palate.

	M
	Swallowing movements

Cranial: Muscles of pharynx, larynx, soft palate. Head and shoulder movement.

Spinal: Ipsilateral Sternocleidomastoid & contralateral trapezius muscle.

	T
	Sternomastoid: Turn head laterally. Hand on patient cheek and chin and ask to resist rotation back to midline.

Trapezius: Ask to shrug shoulders. Push down on both sides.

Weakness of muscles on same side= ipsilateral peripheral nerve lesion

Weakness of muscles contralaterally= upper motor neurone lesion on same side of sternomastoid

( STERNOMASTOID RULES!!

	L
	Difficulty turning head and inability to raise shoulders

	

	CRANIAL NERVE XII: HYPOGLOSSAL

	S
	Proprioception

Tongue muscle

	M
	Movement of tongue during speech and swallowing.

	T
	Open Mouth: Look for wasting. Affected side atrophies.

Put Out Tongue Deviation= weakness on that side
Waggle Tongue

Tongue Power Vs cheek

	L
	Difficulty in chewing, speaking swallowing.


	MUSCLE ENNERVATION & REFLEXES

	REFLEXES

	Tie Shoe
	S1, 2
	Ankle (- Gastrocnemius)

	Kick Door
	L3,4
	Knee- Quadriceps

	Pick Up Sticks
	C5,6
	Biceps

	Lay Them Down Straight
	C7,8
	Triceps As well as all muscles of Dorsal Upper Limb (Wrist, finger extensors)

	Then remember:

· Finger Abduction - T1 Ulnar

· Thumb Abduction - T1 Median
· Hip Flexion – L1, L2

· Hip Extension- L2

· Knee Flexion – L5, S1
· Anal / urethral sphincters - S2,3,4…Keep the Pee off the floor

	

	DERMATOMES

	Middle finger to heaven
	C7

	Armp1T
	T1

	Tits
	T4

	Umbilicus
	T10

	Lowest Part of abdomen
	T12

	1nguinaL
	L1

	You stand on 1 Small toe
	S1

	Lie on
	S2

	Sit on
	S3

	Wipe
	S4

	Poke
	S5


	AUTONOMIC NERVOUS SYSTEM


	MAIN ACTIONS OF SYMPATHETIC & PARASYMPATHETIC ACTIVATION

	Activation of A1 & B1 adrenoreceptors generally ( excitation

Activation of A2 & B2 adrenoreceptors generally ( inhibition of effector tissues

B3 are only present on brown adipose tissue


	VISCERAL EFFECTOR
	EFFECT OF SYMPATHETIC ACTIVATION
	EFFECT OF PARASYMPATHETIC ACTIVATION

	GLANDS
	
	

	ADRENAL MEDULLAE
	Secretion of adrenalin and noradrenalin
	No known Effect

	LACRIMAL
	Slight secretion of tears
	Secretion of tears

	PANCREAS 1
	Inhibits secretion of digestive enzymes and insulin (A2);
	Secretion of digestive enzymes and insulin.

	PANCREAS 2
	Promotes secretion of glucagons (B2)
	

	POSTERIOR PITUITARY
	Secretion of ADH (B1)
	No known Effect

	SWEAT
	( Sweating in most body regions (muscarinic ACh receptors);

Sweating on palms of hand and soles of feet (A1)
	No known Effect

	ADIPOSE TISSUE
	Lipolysis (triglycerides ( fatty A + glycerol) (B1);

Release of Fatty acids ( blood (B1, B3)
	No known Effect

	LIVER
	Glycogenolysis (glycogen ( glucose)
Gluconeogenesis (non-carbs ( glucose);

( Bile Secretion (A & B2)
	Glycogen synthesis
( Bile Synthesis

	KIDNEY, - JUXTAGLOMERULAR CELLS
	Secretion of Renin (B1)
	No known Effect

	
	
	

	CARDIAC MUSCLE
	
	

	HEART 1
	( HR
	( HR (Predominant influence at rest)

	HEART 2
	( Contractility
	Contractility- No known Effect

	
	
	

	SMOOTH MUSCLE- NON VASCULAR
	
	

	IRIS – RADIAL MUSCLE
	Contraction ( Dilation of Pupil (A1)
	No known Effect

	IRIS – CIRCULAR MUSCLE
	No known Effect
	Contraction ( Constriction of Pupil *

	CILIARY MUSCLE OF EYE
	Relaxation for Distant Vision
	Contraction for close vision

	LUNGS- BRONCHIAL MUSCLE
	Relaxation ( Airway dilation (B2)
	Contraction ( Airway constriction

	GALLBLADDER AND DUCTS
	Relaxation (B2)
	Contraction ( ( Bile into Small intestine

	STOMACH AND INTESTINES
	( Motility and tone (A1, A2, B2)
Contraction of Sphincters (A1)
	( Motility and tone
Relaxation of Sphinchters

	SPLEEN
	Contraction and Discharge of stored blood ( circulation (A1)
	No known Effect

	URETER
	( Motility (A1)
	( Motility ?

	URINARY BLADDER
	Relaxation of Muscular Wall (B2)
Contraction of sphincter (A1)
	Contraction of Muscular Wall

Relaxation of sphincter

	UTERUS
	Inhibits contactions in non pregnant woman (B2)
Promotes contractions in pregnant woman (A1)
	Minimal Effect

	SEX ORGANS
	Males: Contraction of smooth muscle in vas deferens, seminal vesicle, Prostate ( Ejaculation (A1)
	Vasodilation- Erection of Penis / Clitoris

	HAIR FOLLICLES- ARRECTOR PILI MUSLCE
	Contraction ( Errection of Hairs (A1)
	No known Effect

	
	
	

	SMOOTH MUSCLE- VASCULAR
	
	

	
	
	

	SALIVARY GLAND ARTERIOLES
	Vasoconstriction ( ( Secretion (A1)
	Vasodilation ( ( K+ and Water Secretion

	GASTRIC GLAND ARTERIOLES
	Vasoconstriction ( ( Secretion (A1)
	Secretion of gastric Juice

	INTESTINAL GLAND ARTERIOLES
	Vasoconstriction ( ( Secretion (A1)
	Secretion of Intestinal Juice

	CORONARY ARTERIOLES
	Relaxation ( Vasodilation (B2)
	Contraction ( Vasoconstriction

	CORONARY ARTERIOLES
	Contraction ( Vasoconstriction (A1, A2)

Contraction ( Vasoconstriction (Musc ACh Receptors)
	

	SKIN / MUCOSAL ARTERIOLES
	Contraction ( Vasoconstriction (A1)
	Vasodilation which may not be physiologically significant

	SKELETAL MUSCLE ARTERIOLES 1
	Contraction ( Vasoconstriction (A1)
	No known Effect

	SKELETAL MUSCLE ARTERIOLES 2
	Relaxation ( Vasodilation (B2)

Relaxation ( Vasodilation (Musc ACh Receptors)
	No known Effect

	ABDOMINAL VISCERAL ARTERIOLES
	Contraction ( Vasoconstriction (A1, B2)
	No known Effect

	BRAIN ARTERIOLES
	Slight Contraction ( Vasoconstriction (A1)
	No known Effect

	KIDNEY ARTERIOLES
	Contraction ( Vasoconstriction ( ( Urine Vol (A1)
	No known Effect

	SYSTEMIC VEINS
	Contraction ( Vasoconstriction (A1)

Relaxation ( Vasodilation (B2)
	No known Effect
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Autonomic sensory receptors & neurons





GI tract & enteric plexus:


Sensory receptors & neurons





Somatic & special sensory receptors & neurons





ANTERIOR (VENTRAL)…MOTOR





From: Sensory region of the cerebral cortex 


To: May synapse on higher order neurones, so that higher processing occurs


Note: Higher order neurones can either be in the same, or other, cerebral cortical regions.





Grey Commissure





Lateral White Column





Lateral Grey Horn





Anterior White Column





Posterior White Column





Central Canal





Posterior Median Sulcus





Posterior Grey Horn





Anterior Grey Horn





Anterior Median Fissure





Ventral root of spinal nerve





Dorsal root of spinal nerve





Dorsal root ganglion





POSTERIOR (DORSAL)…SENSORY








From: One of Sensory Nuclei of thalamus


To: Sensory region of the cerebral cortex





From: Spinal 


To: Thalamus


Note: Usually decussates to synapse in the contralateral thalamus. 





From: Primary afferents whose peripheral endings form the sensory receptors (or receive inputs from them)


To: Spinal Cord / Brainstem


Note: Cell bodies in the dorsal root (or cranial nerve) ganglia.














4th ORDER NEURONS (Cerebral Cortex)











“The motor is in the front of the car!”





Defects:


Monocular (unilateral blindness)





Bitemporal hemaniopia





Homonymous hemaniopia





Occipital Cortex (Macular Sparing)





3rd ORDER NEURONS (Thalamus)





2nd ORDER NEURONS (CNS)





1st  ORDER NEURONS (Primary afferents)
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