Ten-minute ‘focussed’ neurological examination


The full neuro exam takes about 40+ minutes – to effectively do it in 10 (or 5) you need to focus on the patients specific problem e.g. cerebellar, upper limb, lower limb, LMN, UMN

Introduce yourself, ask permission to examine, and wash your hands.

Start with the patient sitting:

Ask the patient to close their eyes and put their hands out in front of them with palms face up.

· Wild arm waving suggests a cerebellar problem and you should progress to this system first.

· Slow pronation of one of the arms suggests an upper motor neurone lesion on that side and should be borne in mind.

· If there are no signs of cerebellar lesions then proceed as follows

You can remember the order with the Mnemonic: In Through Pouring Rain She Came for Inspection, Tone, Power, Reflexes, Coordination and Sensation.

Tailor your exam to the history. It is likely to be either upper limb or lower. Confine yourself to that area. When you are finished (hopefully well within the ten minutes) you can say ‘I would now go on to examine the neurological system of the upper/lower limbs and the cerebellar system, would you like me to proceed’

	Upper motor neurone lesions
	Lower  motor neurone lesions

	· Paresis / Paralysis.

· No muscle wasting other than that due to disuse.

· Hypertonicity (spasticity), involving predominantly flexors in upper limb and extensors in lower limb, develops over several days.

· Hyperreflexia develops over several days.

· Clasp knife rigidity.

· Clonus.

· Signs contralateral, ipsilateral or bilateral dependent on level of lesion.
· Upgoing plantar reflex
	· Paresis / Paralysis.

· Muscle atrophy.

· Fasciculation.

· Hypotonicity (flaccidity).

· Hyporeflexia / Areflexia.




	Inspection (including GAIT)

· Wasting – suggestive of LMN lesion

· Fasciculation – suggestive of LMN lesion
	· Tremor - ? Parkinsonian

· Signs of diabetic foot disease if relevant.
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Tone 
This is defined as resistance to movement – there is a natural resistance to the movement of any joint. More resistance than normal is hypertonic, less is hypotonic or atonic. Usually recorded as a stick man with ++, + or – by each joint tested for Hyper- , normo- or hypo-tonic respectively (see example diagram, right)

While testing each joint, make sure it is held to stabilise it e.g. 

· Wrist: move patient’s hand up and down, left and right while holding the wrist.

· Elbow: Move forearm up and down (as if flexing and extending) while cupping elbow in other palm.

‘I am going to test the movements of your joints, please let your limb be as floppy as possible during this test’ You will probably need to repeat this instruction!

Check for clonus

ankle clonus , foot clonus a series of abnormal reflex movements of the foot, induced by sudden dorsiflexion, causing alternate contraction and relaxation of the triceps surae muscle.

wrist clonus  spasmodic movement of the hand, induced by forcibly extending the hand at the wrist.

· Power

	Root
	Action to test
	
	The MRC Categories for Power

	C5
	Shoulder abduction
	
	5
	Normal power

	C6
	Elbow flexion (with wrist between pronation and supination)
	
	4


	Movement against resistance but not at normal power

	C7
	Wrist extension
	
	3
	Movement against gravity but not 

resistance

	C8
	Finger extension
	
	
	

	T1
	Finger abduction
	
	2
	Movement but cannot lift against gravity

	L2
	Hip flexion
	
	1
	Flicker of movement

	L3
	Knee extension
	
	0
	No movement

	L4
	Inversion or dorsiflexion of foot
	
	
	

	L5
	Dorsiflexion of great toe
	
	Obviously 4 & 5 must be interpreted according to the patient’s build and expected strength.

	S1
	Eversion or plantar flexion of foot
	
	

	
	
	
	

	TIP: Compare the patients ‘bad’ side with the ‘good’ one when assessing MRC category 4 / 5


· Reflexes
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 Locate tendon by palpation and then strike. Compare sides. Tendon reflexes may be graded

-   : Absent*

-/+: Present with reinforcement*

+  : Normal

++: Brisk Normal

+++: Abnormally Brisk

or show delayed relaxation

+++ shows hyperreflexia – an indication of upper motor neurone problems. Needs to be confirmed by Hoffmans reflex, sustained clonus and the Babinski sign.

 - shows hyporeflexia – an indication of lower motor neurone problems

Delayed relaxation is typical of hypothermia or hypothyroidism and is best seen on the ankle jerk

*If a reflex is absent then try again using reinforcement – this works by distraction.
In upper limbs ask patient to clench jaws or squeeze knees together just before tendon is struck and then to relax.

In lower limbs ask patient lock the two hands together and try to pull them apart just before tendon is struck and then to relax.

Rarely used reflexes:

The corneal reflex tests cranial nerves 5 (sensory) and 7 (motor) but is not used on conscious patients – there are better means of testing both these things.
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The gag reflex is very uncomfortable and is not used.

The plantar reflex (Babinski – see pic) is used to confirm an upper nerve lesion – it should not be used unless this is suspected. Do not touch the ball of the big toe. Watch the big toe for its first movement  – upwards movement (extension) = UMN. Flexion is normal. Remember: upwards = upper motor neurone.

An absent response may indicate tension or peripheral neuropathy.

In Hoffmans reflex the DIP of the middle finger is supported by one hand while the proximal phalanx is flicked – in hypertonia this will result in flexion of the thumb.

Sensations: Touch, Pain, Temperature, vibration, proprioception

With each, it is important to give the patient a reference point – test the modality on the sternum or the forehead so the patient can feel what the sensation should be like.
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Sensation should be tested for two main distributions

· Glove and stocking: suggesting peripheral neuropathy

· Dermatomal: suggesting a nerve root lesion

When testing for a glove and stocking pattern, first test the sternum or fore head and then test the great toe or finger tip. If this is OK then there is no glove and stocking pattern as these begin distally. If there is a difference then proceed as follows. Ignore the dermatomes. Start distally and move upwards at regular intervals (a few inches) until you find the area where sensation feels normal.
A systematic dermatome examination

This need not take long if you do it in a simple pattern – the one below has been devised to give easy to remember small sections that yield little opportunity for misinterpretation.

C2-C4

· C2: touch the back of the head – hard to test as the hair gets in the way!

· C3: anywhere on the front of the neck – about halfway down is good.

· C4: The chest on either side of the sternal notch.

C5-T1
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Examine the forearm and hand in supination. Imagine a line from the gap between 3rd and 4th digits that divides the arm in half

· C5: press on the ulnar a few inches above the elbow

· C6: Press on the ulnar half about an inch in front of the wrist crease

· C7: Press between the bases of digits 3 and 4

· C8: Press on the radial half, about an inch in front of the wrist crease

· T1: press on the radial half, halfway down the forearm

· T2: press on the radial a few inches above the elbow

If you look at this pattern you will see it makes a sort of circle starting at C5 and ending at T2. Compare both sides
T2-T12

This part is a little bit guesswork – imagine the sternal angle representing T1 level. Move downwards from here.

· T4 is roughly at nipple level in males (T for tit; T4=tit)

· T9/T10 are roughly at the level of the navel.
L1-L3

· L1: Press just below the ASIS

· L2: about 1/3rd of the way between ASIS and knee

· L3 about 2/3rd of the was between ASIS and knee

L4-S2

· L4: Press on the medial side of the ankle (or on the kneecap)

· L5: Press on the foot about an inch above the third toe

· S1: Press on the lateral side of the ankle

· S2: Upper medial thigh at the back

S3-S5 (Only for the brave!)

· S3: Press on the ‘saddle area’ – see pic above (there is no better way to describe it).

· S4&5: The anal reflex – if the skin around the anus is lightly scratched, the external sphincter contracts in response.

· These MUST be tested if there is any suspicion of cauda equina syndrome.

Touch and Pain – using a neurotip

‘Close your eyes please, I am going to lightly touch your skin in several places with either a blunt or a sharp needle. This is the blunt…’ Demonstrate ‘… and this is the sharp’ demonstrate ‘Please say either blunt or sharp whenever you feel the needle’

If you do not have a neurotip then use a piece of tissue or cottonwool shaped into a ‘point’ – do not stroke it across the skin – use a ‘stabbing’ motion or you may get false results.

Touch many areas (each dermatome) moving from distal to proximal and not forgetting the trunk.

Temperature - The simplest way to test this is with the (cold) tuning fork.

Another simple tool to carry with you is a plastic and a metal teaspoon – see if the patient can tell the difference between them with eyes closed.

Touch many areas (each dermatome) moving from distal to proximal and not forgetting the trunk.

Vibration – using a tuning 128kHz tuning fork (512 kHz is more audible and may yield false results)

‘Close your eyes please, I am going to lightly touch your skin in several places with this tuning fork. Please tell me when the buzzing stops each time.’

Touch bony prominences moving from distal to proximal and not forgetting the forehead. e.g

· Great toe

· Base of 1st metacarpal

· Lateral and medial malleolus

· Stop as soon as you get a positive response – vibration sense is intact from this point on in this limb.

Joint Position

‘I am going to see how well you can tell what your joints are doing, I want you to close your eyes for me’

· Hold great toe at the sides of the interphalangeal joint, grip toe at distal end and move end up and down a few times. Gripping the toe top and bottom invalidates the test.
· ‘is the toe up of down?’ Repeat as needed.

· Repeat for leg and arm joints moving distal to proximal.
The Cerebellar exam:

These are signs which occur with cerebellar disease:

· Dysdiadochokinesis - this feature is shown when the patient is slow and uneven in attempting fast hand movements, e.g. tapping the right hand fast on the back of the left hand

· Ataxia – a useful test for this is Shin-Heel incoordination, with truncal ataxia the patient tends to fall on the same side
· Nystagmus - coarse and slow; worst on looking to the side of the lesion. Demonstrate by getting the patient to follow a slow-moving object in a horizontal plane from side to side. The ‘H’ pattern used in testing the ocular muscles is not necessary.

· Intention tremor and past-pointing - pointing beyond the finger in the finger-nose test

· Speech – staccato or slurred. The former tends to occur when the patient is trying hard to enunciate – that latter may occur when the patient is tired or impassioned about their subject and so not thinking so much about how they enunciate. This can be tested by asking the patient to say phrases such as ‘baby hippopotamus’.

· Hypotonia and pendular reflexes
A useful mnemonic for remembering the main clinical features of cerebellar disease is DR PANISH: Dysdiadokokinesis, Romberg’s, Past-pointing, Ataxia, Nystagmus, Intention tremor, Speech and Hypotonia
A useful pattern for the examination may be

· Gait (ataxia) and Romberg’s test

· Lying: Move downwards from the eyes

· Nystagmus

· Slurred speech: Say ‘ppp...lll…bbb; british constitution, west register street, baby hippopotamus’

· Limb tone and reflexes

· Past pointing and intention tremor

· Dysdiadokokinesis
Background Box: Rhomberg’s Test

The patient is asked to stand with the feet together. If the patient is steady with eyes open but unsteady with eyes closed then there are signs of Rombergism. Romberg's sign is said to be positive in patients with sensory ataxia and negative in cerebellar ataxia. In practice Romberg's sign has a low specificity. In cerebellar disease, the patient is often unsteady with the eyes open or closed.
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