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Examination of the nervous system

Learning objectives

At the end of the lecture, participants should be 

able to:

1. Understand the principles of neurologic history and 

neurologic examination

2. Know the components of the neurologic examination

3. Be able to perform a full neurologic examination



Neurologic examination

Purpose

 The purpose of the neurologic examination is to establish whether the patient’s brain, special 

senses, spinal cord, peripheral nerves, and muscle and skin receptors are functioning 

normally. 

 While doing the examination, clinicians should relate findings to anatomic structures in the 

nervous system.

 The neurologic examination begins as soon as the clinician sees the patient and continues 

during history taking.

 Abnormal or unusual speech, difficulty understanding, incoordination when performing 

complex actions, abnormal postures or spontaneous movements, and neglect of space may 

be apparent before formal testing.



The neurologic method

 The purpose of the neuro exam is:

 first, localize the 

lesion(s)!
 A basic knowledge of neuroanatomy is necessary 

to interpret the examination...

 then, define the 

pathophysiology



Neuro exam

The tools



Basic concepts

Central vs. peripheral nervous system



Basic concepts

Blood supply of the brain



Basic concepts

Blood supply of the brain



Neurologic examination

Components

• Mental status

• Cranial nerves

• Motor system

• Muscle strength

• Gait, stance and coordination

• Sensation

• Reflexes

• Autonomic nervous system



Mental status



Mental status

The bare minimum

During the interview, look for 

difficulties with communication and 

determine whether the patient has 

recall and insight into recent and 

past events



Mental status examination

Individual elements

 Level of consciousness

• Fully awake to comatose (when not fully awake, examiner 
should describe the responses to the minimum stimulus 

necessary to elicit a response)

 Orientation

• Who, where, when (time usually the first o be affected)
 Speech and language

• Ariculation, rate and rhythm, verbal and written output
 Memory

• 1) Immediate; 2) Short-term, 3) Long-term
 Fund of information

• Questions about major historic or current events
 Insight and judgment

 Abstract thought

• Similarities between objects or concepts (apple/orange, 
sculpture/poetry, etc)

 Calculation ability

• Appropriate to patient age and education



Screening for cognitive impairment

Two commonly used tests

Montreal Cognitive Assessment (MoCA) Mini Mental State Examination (MMSE)



Types of aphasia

Aphasia: higher-order language deficit (inability to 

understand/speak/read/write)

* Compare with dysarthria, a motor inability to speak (movement deficit)

“Broca has a broken boca, Wernicke is wordy”
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Types of Aphasia



Cranial nerves



Cranial nerves

The bare minimum

Check the fundi, visual fields, 

pupil size and reactivity, 

extraocular movements and facial 

movements



Cranial nerves



The cranial nerves



Visual acuity - Visual fields

As a screening test, it is usually sufficient to examine the visual fields of both eyes 
simultaneously

Test for visual acuity!



The optic fundus

• Optic disc (color, size, degree of swelling)

• Retina (color, texture)

• Retinal vessels (size, regularity, AV 
nicking, exudates etc)
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Pupillary light reflex
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Extra-ocular muscles

In clinical practice, typically more useful to determine whether the patient describes diplopia in any 
direction of gaze; true diplopia should almost always resolve with one eye closed



Cranial nerve III palsy

“Blown pupil” - Down and out gaze
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Nystagmus

Best assessed at 45o, not at extreme lateral gaze (uncomfortable for the patient) 
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Trigeminal Nerve

Two sensory modalities 
(light touch and 
temperature) usually 
sufficient for screening

They derive from different 
anatomic pathways
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Facial Nerve Palsy

CN VII: Check for face asymmetry at rest and with spontaneous movements



Facial nerve palsy



Hearing loss

Rinne and Weber tests



Motor system/Muscle strength



Motor examination

The bare minimum

Look for muscle atrophy and check 

extremity tone. Assess upper 

extremity strength by checking for 

pronator drift and strength of wrist 

or finger extensors. Tap the biceps, 

patellar, and Achilles reflexes. 

Test for lower extremity strength by 

having the patient walk normally and 



Motor examination

 Muscle appearance

• Fasciculations, Tenderness, atrophy/hypertrophy, 
involuntary movements (eg Parkinson’s)

 Muscle tone

• Decreased tone most commonly due to lower motor neuron or 
peripheral nerve disorders

• Increased tone: spasticity (corticospinal tract disease), 
rigidity (parkinsonism)

 Muscle strength

 Reflexes



Upper and lower motor neurons

• Lower motor neuron (LMN) lesions result in everything lowered (less muscle 

mass, decreased muscle tone, diminished reflexes, downgoing toes)

• Upper motor neuron (UMN) lesions result in everything up (increased muscle 

tone, increased reflexes, upgoing toes)

• Positive Babinski sign is normal in infants (i.e. not indicative of a UMN lesion 

as it is in adults)
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Upper & Lower Motor Neuron



Medical Research Council of the United Kingdom scale for muscle 

strength

0: No visible muscle contraction

1: Visible muscle contraction with no or trace 

movement

2: Limb movement, but not against gravity

3: Movement against gravity but not resistance

4: Movement against at least some resistance 

supplied by the examiner

5: Full strength

 Difficulty: the large range in strength possible between grades 4 and 5 (4-, 4, 4+)



Pronator drift

Very useful for upper limb weakness!



Reflexes
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Stretch Reflex
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Deep Tendon Reflexes

Reflexes tested include the following:

• Biceps (innervated by C5 and C6)

• Radial brachialis (by C6)

• Triceps (by C7)

• Distal finger flexors (by C8)

• Quadriceps knee jerk (by L4)

• Ankle jerk (by S1)

• Jaw jerk (by the 5th cranial nerve)



Reflexes

Grading

 0 = Absent

 1 = Present but diminished

 2 = Normoactive

 3 = Exaggerated

 4 = Clonus



NATIONAL AND KAPODISTRIAN UNIVERSITY OF 

ATHENS

MEDICAL SCHOOL

Kernig Sign
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Brudzinski Sign



Sensation



Sensory examination

The bare minimum

Ask whether the patient can feel 

light touch and the temperature of a 

cool object in each distal 

extremity. Check double simultaneous 

stimulation using light touch on the 

hands.
Usually the most unreliable part of the neuro exam: subjective and difficult to quantify



Primary sensory modalities

Light touch

Pain

Temperature

Vibration

Joint position
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Sensory Tracts
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Dermotomes
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Monofilament test
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Straight leg raise tests



Coordination examination

The bare minimum

Test rapid alternating movements of 

the hands and feet, and the finger-

to-nose maneuver.



Signs of cerebellar disorders



Romberg sign

• Eyes open: Cerebellar ataxia
• Eyes closed: lesion in posterior columns (e.g. Tabes Dorsalis, Vitamin B12 Deficiency) 

or peripheral nerves (e.g. Type 2 DM)



Gait examination

The bare minimum

Observe the patients while walking 

normally, on the heels and toes, and 

along a straight line.



Types of gait abnormalities

Hemiplegic Parkinsonian Neuropathic



Parkinsonian gait



Take-home messages

 Neurologic examination: LOCATE THE LESION(S)

• Anatomy first, pathophysiology second

 Mental status 

• Screening test: MoCa, MMSE

 Cranial nerves

• CN II, CN IV, VII, III-IV/VI

 Motor strength

• Pronator drift, reflexes

 Sensory

• Reliable mainly in well communicating and compliant 
patient

 Coordination

• Rapid alternating movements

 Gait

• Various gait abnormalities


