
Clinical Neurology Review

• Action potentials are propagated and non- 
graded 

• Receptor and synaptic potentials are 
graded and non-propagated

• Proper interpretation of test results 
requires a tremendous amount of practice 
and experience

• Sensory stimulation should always utilize 
the lowest perceptible stimulus



History

• O – Onset
• P – Palliative / Provokes
• Q – Quality
• R – Radiating
• S – Severity
• T – Time / Pattern



Tone

• Pt. should be relaxed
• Passively stretch the muscle group and look for 

normal resistance
• Palpate the muscles
• Perform deep tendon reflexes
• What you find

– Normal
– Decreased tone (Flaccid / Hypotonia)
– Increased tone (Hypertonic /Spastic / Rigid)



Motor Examination

• More accurate than sensory
• Establish postural alignment / faults
• Identify perceived muscle imbalance
• Know the nerve and nerve roots that make 

up the brachial, lumbar, and lumbosacral 
plexuses

• Observe – performance, initiation, speed, 
and termination of event / action



Motor Examination 

• Muscles are usually innervated by one nerve 
and by more than one nerve root

• Observe position of the joints and note any 
signs of wasting and fasciculation in the 
muscles.

• Perform each test bilaterally and compare the 
two sides. The joint should be supported and Pt. 
moves the joint against the doctor’s resistance.



Axillary C5 MC C5-C6



Radial, C7 Radial, C7



Median & Ulnar, C8 Ulnar, T1



Ulnar, T1 Median, T1



LT, C5, 6, 7 Dorsal Scap., C4, 5



Sup. Scap., C5 Sup. Scap. C5, 6



Radial, C6



Lumbar Plexus  L1-3
Inferior Gluteal L5-S1



Femoral, L3,4 Sciatic, L5, S1



Deep Peroneal, L4,5 Tibial, S1



Deep Peroneal, L5 Deep Peroneal, L5, S1



S.G., L5, S1 Obturator, L2,3



Tibial, L4,5 Sup. Peroneal, L5, S1



Grading motor examination



Muscle stretch reflexes 
(Deep tendon reflex)

• Use the whole length of the hammer
• Let the hammer swing
• Ensure the patient is relaxed
• Avoid telling the Pt. to relax
• MSR stimulates the muscle spindle stretch receptors.
• It is recommended to place a slight tension on the 

tendon being examined either with positioning the joint or 
with manually stretching the tendon. (reference: DeMyer, 
“Technique of the Neurologic Examination”).

• Try reinforcement (Frontal lobe distraction, Jendrassik 
maneuver) if no reflex occurs. 





Different ways of performing the 
same test. 
Testing Achilles’ reflex Tibial, S1,2



M.C., C5,6 Radial, C6 
Radial, C7 Femoral, L3,4



Jendrassik maneuver:



Grading reflexes



Sensory examination

• Perform bilaterally
• It is a subjective evaluation
• Compare the two sides for quantity and 

quality differences
• Identify accurate and non-accurate 

modalities
• Non-accurate modalities have a 2-3 level 

overlap
• Hypoesthesia, hyperesthesia, paresthesia





Vibratory sense

• 128 Hz tuning fork

May use a bony prominence or muscle location. 
Be sure to interpret the results appropriately.



Joint positioning sense, Pin Prick, Light touch, Temperature sensation, 

Two-point discrimination, and Fine touch.

Better to use 
aesthesiometer 
as this method 
is highly 
inaccurate



Grading sensory examination

• Subjective
• Identify modality
• Assess location of dysfunction – nerve, 

nerve root, plexus, spinal cord, brainstem, 
thalamus-cortex

• Do they feel? What do they feel? How 
does it compare?

• Hypoesthesia, hyperesthesia, paresthesia



Graphesthesia, Graphognosia, 
Stereognosia, Sensory inattention, 

Barognosis

Sensory inattention found 
primarily in the non- 
dominant right hemisphere

Graphesthesia – do they 
feel you writing on their 
hand

Graphognosis – do they 
know what you wrote on 
their hand

Barognosis – ability to 
discern weight of an  
object in their hand



Cranial nerves examination

• 12 pair primarily (some with identify cranial 
nerve 0 which is part of olfaction)

• Organization by functional classification – 
3,4, and 6; 5,7,9, and 10; 7,9,and 10; etc.

• Somites – midline – 3,4,6, 12, and erector 
spinae

• Useful for localization of dysfunction – 
lateral gaze palsy, facial paresis, tongue 
deviation, lazy eye, affect



Olfactory nerve:

• Cribriform plate
• Diencephalon
• Temporal lobe
• Anosmia, parosmia
• Lesions cause 

perverse behaviours 
associated with the 
anterior temporal    
lobe



The eye (pupils, acuity, fields)
• Pupils

– PERRRLA – size, shape, regularity, reactivity, 
accomodation (near / far)

Acuity
-- Focal distance
– Ocular problem- dense cataracts
– Optical problem- Abnormal focal length
– Retinal or retro-orbital lesion

• Fields
-- Peripheral and Central
– Monocular field defect
– Bitemporal field defect
– Incongruous homonymous field defect
– Congruous homonymous field defect





Swinging light test:

• One second intervals
• Relative afferent pupillary defect

– Marcus Gunn pupil



Pupils:

• Anisocoria
• Senile miosis
• Holmes-Adie pupil
• Afferent pupillary defect
• Argyll Robertson pupil
• Horner’s syndrome

– Centrally
– Peripherally



• Snellen’s Chart
– Look through a pinhole / use lenses

• Visual inattention / neglect
• Blind spot test – anatomic / physiologic





Eye movements:

• Saccadic eye movements (Frontal)
• Pursuing eye movements (Occipital – 

Parietal)
• Vestibular-positional eye movements – 

VOR, Head Impulse Test
• Convergence





Double vision:
• False and True images
• Establish the direction where the images are 

widest apart
• Doll’s eye maneuver

– Unconscious patient, discern brainstem from cortex
• VI nerve palsy (inward deviation
• III nerve palsy (outward deviation)
• IV nerve palsy (head tilt and rotation)
• Internuclear ophthalmoplegia ( cn 6 drives cn 3; 

lesion is usually on side of weak adduction)



• Ask the patient to look at different 
directions and to tell when he sees two 
images of a single object the farthest 
apart.



Cover / Uncover Test

• Cover test
– Latent Strabismus

• exophoria vs. exotropia and esophoria vs. 
esotropia







Trigeminal: 

- Sensory 
- Ophthalmic, maxillary, mandibular 
branches loss 
- Muzzle loss- Syringomyelia 

- Motor 
- Mandibular 

- Jaw jerk reflex 
- Corneal reflex (5 & 7) 
- Hearing (Tensor Tympani)



Exam



Facial nerve: 
- Face, ear, taste, tear 
- Symmetry 
- Bell’s palsy and Bell’s phenomenon 
- External auditory meatus sensory 

- Ramsey Hunt syndrome 
- Taste (salt and sugar) 
- Hearing 
- Salivation and lacrimation 

Look at the face generally 
- Emotional paralysis 
- Abnormal movements 
- Medical syndrome





Auditory nerve 
- Test the hearing 
- Rinne’s test (AC) 
- Weber’s test (BC) 

- Conduction vs. sensorineural 
deafness 

Vestibular nerve 
- Heel-toe walking 
- Nystagmus 
- Caloric testing 
- Hallpike’s maneuver 
- Turning test (Mittlemeyer’s) 
- OPK testing



Weber’s and Rinne’s test



The down ear is being excited or 
facilitated



- Glossopharyngeal (IX) 
- Sensory: Tongue, pharynx, middle ear 
- Motor: Stylopharyngeus 
- Autonomic: Parotid gland 

- Vagus (X) 
- Sensory: Tympanic membrane, ext. 

auditory canal, external ear 
- Motor: Palate, pharynx, larynx 
- Autonomic: Carotid baroreceptor, 

parasympathetic thorax and abdomen 
- Hypoglossal (XII) 

- Motor: intrinsic tongue muscles 
- Look at the tongue appearance 
- Assess weakness, repeated movements, test 

speech 
- Uvula positioning 
- Gag reflex



Spinal Accessory nerve:

• - Trapezius 
• - Sternocleidomastoid 

- Ipsilateral corticobulbar to SCM 
- Contralateral corticobulbar to Trapezius

• Lower motor neuron – pt looks to the low shoulder
• Upper motor neuron – pt looks to the high shoulder 



Vestibulo-cerebellar tests and signs
• Balance / Coordination 

Gait – spastic, ataxic, apraxic, dyskinetic, steppage, hemiplegic
Outstretched arms test (Pronator Drift)
Finger-nose test, Finger-to-Finger
Heel-shin test
Feet- Incoordination
Truncal Ataxia
Archimedes spiral test 
Muscle tone test
Diadochokinesia 
Romberg’s test
Heel-toe test
March in Place
Turn / Mittlemyer’s
One Leg Stand

• Do tests with eyes open and then with eyes closed to remove visual 
cuing



Reflexes / Frontal Release Signs

Primitive reflex
Snout reflex 
Palmo-mental reflex 
Grasp reflex

Superficial reflexes
Superficial abdominal reflex



Tests for meningeal irritation
Brudzinski’s sign
Kernig’s sign

• Gait analysis
– Observe patient’s gait
– Note their performance – initiation, speed, 

termination; what is muscle imbalanc, 
tone, strength, etc..



Tinel’s test

Lhermitte’s phenomenon (sign)

Straight leg raising

Special Tests



UMNL tests
Tromner’s test – UPEX, finger up
Hoffman’s test – UPEX, finger down
Babinski test – sole of foot, S1
Chaddock test – lateral aspect of foot, S1
Schaeffer test – squeeze the Achilles, S1
Oppenheim test – scrape down the tibia, L5
Gordon test – Squeeze the calf, S1
Bing test – sharp pin just distal to 5th metarsal, 

S1
Gonda Stransky test – pull the 4th toe down, 

hard and quick, S1



Around the level of 
C3-5 cervical 

vertebrae (carotid 
bifurcation)







Brain
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