The neurological examination

Ayman Abdo 1999

Summariesed from Many physical examination books as well as from the "JAMA evidence based physical examination series"

General 

 Level of consciousness

 Shake the pt hand and ask if he is right or left handed.

 95 % of right handed people and 50 % of left handed people have their dominant hemisphere in the left side . The dominant hemisphere is responsible for language and mathematical function.

Mental status :

1. Level of consciousness:

 This should be the first step in the evaluation.

 Alert : attentive to normal levels of stimulation

 Lethargic (drowsy) : pt appears drowsy and may fall asleep if not stimulated in some way.

 Obtunded : pt in a somnolent state and difficult to arouse, frequently confused when awake.

 Stupor : pt responds only to strong noxious stimuli

 Coma : pt can not be aroused by any type of stimulation.

 If the pt does not seem to be alert , try to apply pressure or pain on various bony prominence eg: supraorbital , sternum to assess arousal.

 If the pt is unconscious this indicates that the reticular activation system is affected and unable to exert its normal excitatory influences on the cerebral cortex.

2. Attention :

 The ability to focus and maintain ones consciousness on a particular stimulus or task without being distracted by other stimuli.

 One can assess this is various ways including asking the pt to repeat a list of names , or signal when a particular stimulus is recognized .

 Be careful in interpreting the findings of these tests if there is a suspicion of a learning or a language problem as it will also affect the interpretation of the tests.

3. Orientation :

 Refers to the pt awareness of self and certain realities and facts of the present.

 This should be assessed in 3 domains: person , place , and time.

 If one domain is affected only it is important to mention this specific domain.

4. Language function :

 Language problem is called aphasia.

 This should be distinguished from dysphonia ( problems with tone and volume mostly secondary to problems with the vagus nerve or vocal cords) and from dysarthria (difficulties with articulation usually a problem with cranial nerves and muscles )

 Language is used to convey information to others ( mostly speech) , and to receive information from others.

 When testing language function one should test the following :

(1st) Spontaneous speech :

 This can be evaluated while obtaining the history

 For screening one may ask the pt to describe what he see in the examination room , and to name two objects presented to him . If these tests are normal one may not need to proceed further with any language testing .

(2nd) Fluency :

 Word flow that is free from pauses or breaks.

 This could be assessed while testing for spontaneous speech of specifically tested by asking the pt to saying as many word as possible in 60 seconds.

 Lesion in the left inferior frontal gyrus (Broca’s area) will cause such clinical problem.

 It is also called motor aphasia , Broca’s aphasia , and expressive aphasia.

(3rd) Comprehension :

 The ability of the pt to understand or ascribe appropriate and correct meaning to words . 

 This can be assessed by asking the pt at least 8 – 10 questions of yes and no .

 These pt may have a fluent speech that is completely out of contex.

 Lesions in the left superior temporal gyrus ( Wernicke’s area) will cause this clinical picture.

 Clinically called receptive aphasia , Wernicke’s aphasia , or sensory aphasia.

(4th) Repetition :

 The ability to repeat a single words or short lists of words without error.

 This could be tested by asking the pt to repeat a certain sentence or group of words . a commonly used phrase is “No ifs, ands, or buts”.

 Problems with repetition may arise from lesions involving the arcuate fasciculus on the left side . This bundle interconnects the Wernicke’s area with broca’s area.

 This type is often named conduction aphasia.

(5th) Naming and word finding :

 This is a fundamental function of language.

 This could be tested by asking the pt to name some familiar objects known to him.

 If this function is abnormal only while the rest of language is normal this is called nominal dysphasia.

(6th) Reading and writing :

 To test reading ability the pt should be given a simple text and asked to read aloud.

 Pt with expressive or receptive aphasia will have problems with this. 

 Pt who has no aphasia problems but who can not comprehend reading material is called dyslexic.

 To test writing ability ask the pt to write or print letters or words.

 Agraphia refers to difficulties with writing abilities in a pt who has been able to write.

 Problems with reading and writing are generally associated with lesions involving the cerebral cortex and subcortical white matter of the posterior temporal and anterior occipital lobes of the left hemisphere.

 Causes of dysarthria :

    Cerebeller dis 

    Cranial nerve lesions (bulbar and pseudobulbar lesions)

    Extrapyramidal dis

    Localized mouth lesions

5. Learning and memory :

 Learning is the process that results in the change in behavior as a result of experience.

 Memory is the ability to recall information or experiences of the past.

 Memory is divided to short term (seconds and minutes away) and long term ( days and months away).

 Learning and memory depends on the integrity of the hippocampus and amygdaloid nucleus.

 To test short term memory one should present the pt with short list of wards . These should be familiar but unrelated . The pt should repeat the word to insure that he registered them . Then a couple of minutes later the pt should be asked to repeat them. Normal people should be able to remember all three wards after 5 min.

 Long term memory is tested by asking the pt to recall persons or events from the past or questions of general knowledge nature.

6. Cortical and cognitive functions :

 Fund of knowledge

 Calculation ability : this could be tested by the serial seven test.

 Proverb interpretation

 Gnosis : is the ability to recognize stimuli applied to the body .

 Agnosis : the inability to recognize stimuli in the absence of any anatomical and neural structures . This could involve any of the five senses.

 Visual agnosis is tested by asking the pt to identify objects from pictures. This could be affected by lesions involving the visual association area in the occipital lobe.

  Auditory agnosis is tested by identifying sounds that may be produced by common objects. This is seen in lesions involving the auditory association area in the temporal lobe.

 Tactile gnosis is tested by either writing a number or letter in the pt palm without seeing and asking him to identify it (graphesthesia) or by asking the pt to identify a small object eg:key in his hand with eys closed (steriognosis). This is seen with lesions in the tactile association area in the parital lobe.

 Apraxia : is the inability to perform a motor behavior in the absence of dis involving the motor system or skeletal muscles.

 This could be tested by asking the pt to perform various simple and complex movement after insuring that the sensory and motor systems are intact.

 Aprexia is mainly seen in pt with lesions involving the parital lobe of the dominant side. But may also be seen by left frontal lobe lesions.

7. Mood and affect:

 Mood : feelings and emotions evoked by stimulation , events , …

 Affect : the somatic or autonomic behavior that are used to convey a mood or an emotion.

Summary of the symptoms and signs of higher center dysfunction :

Parietal lobe : 

Acalculia : test with serial sevens

Agraphia : test writing ability

Sensory and visual inattention: spatial neglect

Lower quadrantic hemianopia

asteriognosis

Seizures

Temporal lobe :

Memory loss

Upper quaderent hemianopia

Receptive aphasia

Seizures

Frontal lobe :

Personality changes

Primitive reflexes : grasp reflex , pout and snout reflexes , palmomental reflex

Anosmia

Expressive dysphasia

Gait aprexia

Occipital lobe :

Homonymous hemianopia

Seizures

PLESE SEE MINI-MENTAL STATE EXAMINATION table 11.5

Cranial nerves 

The first cranial nerve (Olfactory):

 Anatomy : starts at the mucus membranes of the nose , runs through the cribriform plate of the ethmoid , synapse in the olfactory bulb. The olfactory tract runs then to the temporal lobe in the same side.

 Examine the nose first . test each nostril separately with familiar smells. This nerve need not to be tested routinely .

 Causes of anosmia : upper espiratory tract infection , menengioma of the olfactory groove , Ethmoid Tr, basal skull fractures or frontal fractures , congenital (Kallman) , smoking.

The second cranial nerve (optic nerve):

 Anatomy : begins in the retina , joins the other side to form the optic chiasm , optic tracts leave the chiasm to the lateral geniculate body , the optic radiation is then formed and ends in the occipital visual cortex ( see diagram )

 Visual acuity : Use a hand held Snellen’s chart . Examine each eye separately with the other eye covered. If pt cant see the chart then try finger counting , then hand motion , then try light perception.

 Any abnormality in this pathway may lead to blindness: lens (cataract) , cornea ( cornial abrasion) , retina (retinal detachment ,glaucoma , macular degeneration , diabetic retinopathy) optic nerve (optic neutitis, compression or damage) ,  pathway (compression , danage , Tr) , and occipital cortex (stroke, damage , Tr, trauma).

 Sudden unilateral blindness : retinal artery occlusion , retinal vein occlusion , optic neuritis , temporal arteritis.

 Visual fields 

 Should be tested by confrontation .

 Tunnel vision : this is a result of a retinal problem usually eg: gloucoma , papillodema.But may be seen with migraine.

 Central scatoma : may be caused by optic neutitis , demyelination of the optic nerve , alcoholic toxic changes , vascular lesions and Gliomas of the optic nerve. 

 Bitemporal hemianopia : damage to the optic chiasm secondary to a piuitary Tr,craniopharyngioma , supracellar menengioma.

 Homonymous hemianopia : damage to the optic tract to the occipital cortex eg: vascular lesion , Tr….

 Homonymous quadrantanopia :upper quadrentnopia is secondary to temporal lobe lesion (vascular , TR..) . Lower quadrentnopia is secondary to parital lobe lesion .

Fundoscopy :

 Start by examining the cornea

 Examine the optic disc . palpillodema the margins are not clear , in optic atrophy the disc is pale .

 Examine the retina carefully . Look for diabetic or hypertensive changes.

 Look for signs of retinal detachment.

 In central retinal artery occlusion : the retina is pale , and the arteries are reduced.

 In central vein occlusion : tortuous retinal veins with widespread hemorrhages.

 See table page 347

The third nerve (Oculomotor), fourth(Trochlear) and sixth (abducent):

 Anatomy : Third nerve supplies all muscles of the eye except for the superior oblique which is supplied by the 4th nerve and the lateral rectus which is supplied by the 6th nerve. The third nerve also supplies the lavator palpiprae superioris which elevates the eyelid and opens the eye . 

 The size of the pupil is controlled by the balance of the parasympathetic and sympathetic innervations. The parasympathetic fibers is supplied by the nucleus of the third nerve (constricting) . The sympathetic fibers are dilatory.

 The efferent motor fiber of the 3rd nerve in the cavarnous sinus in association with the 4th , sixth , and the opthalmic division of the 5th nerve.

 First examine the pupils for size , shape, equality , and irregularity.

 Then examine the direct and consensual light reflex . An afferent pupillary defect (Marcus Gunn ) pupil dilates after the light is shone on it . When the light is shone on it, it will not react or may constrict minimally but after the light is shone to the other eye the consangual reflex will get the affected eye to constrict more. This may be caused by optic atrophy or reduced visual acuity in the affected eye. This is because an efferent pupillary response is absent and no direct response is present. When the light is taken from the normal eye to the abnormal eye there is loss of the consensual constricting effect and the eye appears to be dilating.

 Test accommodation : constricting response to moving an object closer. Absent light reflex with intact accommodation is seen with (Argyll Robertson pupil seen with syphilis) or with a ciliary ganglion lesion (Adie’s pupils). Loss of accommodation may be seen in midbrain lesions or cortical blindness.

 Summary of pulilary abnormalities :

-Both dilated unreactive : Mid brain lesion , anticholenergics , sympathomemetics …

-Both constricted reactive : pontine lesion , narcitics

-Unilatera dilated : 3rd nerve 

-Unilateraly constricted : Horners syndrome.

Other pupels include : 

 Adie’s pupil : usually small , no light reflex , no accomodation.

Eye movements :                                                  IO   SR

                                  SR   IO                                   

                                                             


                       LR                      MR         MR                        LR              

                                                                                        


                                  IR   SO                               SO  IR

 Ask the pt to follow the movements in an H pattern.

 If the abnormality is dysconjugate (one eye seems to be abnormal) this indicates a muscle or peripheral nerve lesion. If there is a conjugate gaze problem (both eyes seem to move abnormally ) then this is a central problem.

 For conjugate gaze pulsy : if the lesion is in the frontal lobe (acute cerebral lesion) the eyes conjugately look towards the side of the lesion . In case of subcortical lesion eg: pontine lesion the eyes conjugately look away from the lesion.

 If abnormalities are detected unilaterally ask about diplopia.

 If an isolated eye is abnormal test this eye separately after covering the other eye.

 Ask the pt if he see two immages at any time .

 If the two images are side by side then medial to lateral recti are responsible. If the images are above each other then either SR , IR , SO , or IO is responsible. The separation is at its worse when the affected muscle is at a position of its purest function. At the point of maximum separation cover each eye separately , loss of the lateral(peripheral) image indicates that the covered eye is responsible.

 3rd nerve pulsy causes :  complete ptosis , eye down and out , dilated pupil unreactive to direct light reflex or accommodation . Common causes include : central: Vascular lesion , Tr, demyelenation, or trauma  all involving the brain stem . Peripheral : compression by a vascular lesion (aneurysm), Tr, trauma , ischemia … NOTE : always role out an associated  4th nerve lesion. Tilt the head to the same side of the lesion , the affected eye will intort if the 4th nerve is intact.

 4th nerve pulsy : isolated is rare . Usually part of 3rd nerve due to trauma . Pt may walk with his head tilted away from the lesion .

 6th nerve lesion  : Causes problems with lateral movement and causes side by side diplopia. Localized causes or Tr or vascular lesion may cause unilateral dis . Bilateral dis is seen with trauma and with Wernicke’s encephalopathy.

 Supranuclear pulsy is differentiated from the above by the following : Both eyes are affected , unequal pupils and may be fixed , there is usually no diplopia. Common causes include progressive supranuclear pulsy (loss of vertical and lateral horizontal gaze , extrapyramidal signs , neck regidity and dementia) , Parinaud’s dis .

Nystagmus :

 Jerky movements of the eye in an attempt to correct a gaze defect.

  The direction of the nystagmus is the direction of the fast component. Usually seen with eye movement . 

 Nystagmus is normal in extreme gaze so test at about 30 degrees.

 Horizontal nystagmus may be central or peripheral . Central causes include cerebellar lesions(towards the side of the lesion) and toxic changes. Peripheral lesions include vestibular lesions (acute away , chronic towards). Intranuclear opthalmoplegia is another important cause it causes : failure of adduction in the affected eye and nystagmus in the normal abducting eye when the pt looks away from the lesion . It is secondary to a lesion at the medial longitudinal fasciculus ( which connects the abducent nerve nucleus in one side with the oculomor nucleus on the other side).

 Vertical nystagmus is always central.

The fifth cranial nerve ( Trigaminal):

 Anatomy : The nerve leaves the pons from the cerebropontine angle and runs over the temporal lobe over the middle cranial fossa. At the petrous bone it forms the trigaminal ganglion and gives the three sensory branches. The opthalmic division runs in the cavarnous sinus with the third nerve , emerges through the superior orbital fissure , and supplies the skin of the forehead , cornea , and conjunctiva. The second division emerges from the inferior orbital fissure and supplies the skin in the middle of the face , mucus membranes of the upper part of the mouth , palate , and nasopharynx. The third division leaves through the formaen ovale and supplies the lower part of the skin of the face , and the mucus membranes of the lower part of the mouth. The motor part of the nerve supplies the muscles of mastication. The motor nucleus and the touch sensory nucleus lie in the pons , the proprioceptive nucleus lie in the midbrain , while the pain and temperature nucleus lie in the medulla.

 Start by examining the corneal reflex . The sensory part is the opthalmic division of the 5th and the motor part is the 7th. The response Is bilateral.

 Test facial sensations in each division of the nerve comparing each side with the other (see figure page 357). Test pain with a fine pin , test light touch with a piece of cotton.

 Test the motor division of the nerve. Inspect for wasting in the temporalis and masseter muscles. Ask the pt to clench his teeth and examine the contraction of the masseter above the mandible. Ask the pt to open the mouth and keep it open against resistance (pterygoid muscle). 

 Test the jaw jerk . Normally no movement or very little movement is seen . If movement is exaggerated this may indicate an upper motor neuron lesion as in pseudobulbar pulsy.

 Causes of 5th nerve pulsy : central : vascular lesion , Tr, trauma …all involving the brain stem . Peripheral : compression from an aneurysm , Tr , or chronic meningitis. Causes at the ganglionic level include acustic neuroma , menengioma or fracture . Compression may be secondary to cavernous sinus thrombosis but is usually associated with 3rd and sixth nerve pulsies. If all sensory branches are affected this indicates a ganglionic or a lesion above eg: acustic neuroma . If only one branch is involved this indicates postgang lesion.

 If there is a dissociate sensory loss this indicated a brain stem lesion.                                                                                                    

The Seventh Cranial nerve :

 Anatomy : This nerve nucleus lies in the pons. It leaves the pons with the 8th nerve through the cerebellopontine angle . It then inters the facial canal and gives the branch which supplies the Satapedius muscle. The Corda tempani ( containing taste fibers from the anterior two thirds of the tongue ) joins the nerve in the facial canal. It leaves the skull through stylomastoid foramen , it then passes through the parotid gland and supplies the muscles of facial expression (see graph P. 359)

 Inspect the face , nasolabial folds , and the mouth.

 Next test muscle power. Ask the pt to look up and wrinkle the forehead. Then ask the pt to shut his eye and inspect for asymmetry. Force the eyes open examining the power. Then ask the pt to smile and compare.

 Then examine the taste in the anterior two thirds of the tongue if necessary.

 You may want to examin for any diffrerence in hearing between both ears to detect hyperacusis which may be associated with a proximal nerve injury before stapedius branch. 

 In an upper motor neuron lesion there will be representation from the non affected side and the forehead on the affected side will be spared. In the lower motor neuron lesion all the fibers will be affected and the entire face will be involved.

 Causes of an upper motor neuron lesion : vascular lesions , Tr, trauma to the brain stem.

   Causes of a lower motor neuron lesion . At the level of the pons : Tr, vascular , MS. At the level of the posterior fossa : acustic neurona , meningioma , and chronic meningitis. At the level of the temporal bone : Bell’s pulsy , fractures , and Ramsay Hunt syndrome . In the parotid gland : sarcoidosis , Tr.

 Causes of bilateral facial nerve pulsy : GBS , sarcoidosis , Lyme diseases , bilateral parotid gland dis .

The eighth (Acoustic) nerve :

 Anatomy : 2 different systems : The hearing fibers starts at the organ of Corti and run to the cochlear nuclei in the pons and from there to the temporal lobe. Vestibular fibers run from the semecircular canals and  join the auditory fibers in the facial canal. They then enter the brainstem at the cerebellopontine angle and then to the pons and cerebellum.

 Inspect the external ear and feel for lymph nodes.

 Examine the eardrum 

 Examine hearing : close one ear and whisper a number in the other ear.

 Rinne’s rest : Normally after the sound is not heard on the mastoid process , when the fork is moved to the canal the sound will still be heard because air conduction is better than bone conduction. In case of nerve deafness this is still the case (Rinne’s positive ), but in conductive deafness no tone is heard at the external ear because of decreased conduction and this is termed (Rinne’s negative ).

 Weber’s test : In normal conditions the sound is heard in the center of the head . In nerve deafness the sound is heard in the normal ear . In conduction deafness the sound is heard louder in the abnormal ear.

 If benign positional vertigo is suspected one may perform Hallpike maneuver . Hold the pt head between hands , suddenly move the head all the way down to 30 degrees below the horizontal and turn it suddenly 30 degrees towards you . If the test is positive the pt will get vertigo and Nystagmus.

 Causes of deafness : Nerve deafness may be secondary to : Trauma , a vascular lesion , Tr (acustic neuroma) , infections , Menier’s dis , toxicity .

 Conduction deafness : wax , otitis media , otosclerosis , paget dis of the bone.

The ninth (Glossopharyngeal) and the tenth (Vagus) nerves:

 Anatomy : They start from the medulla . They inter the skull through the jugular foramen .The ninth nerve receives sensory fibers from the nasopharynx , pharynx, middle ear , inner ear , and the posterior one third of the tongue. It also gives secretory fibers to the parotid gland. The tenth nerve receives sensory fibers from the pharynx and larynx . It innervates muscles of the pharynx , Larynx , and palate.

 Ask the pt to open his mouth and inspect the palate and uvula . Ask the pt to say “Ah” and inspect the movement of the uvula. If it moves more towards one side this indicates a 10th nerve pulsy in the on the other side .

 Now test for the gag reflex. The sensory is 9th and the motor is 10th . If the pt feels the touch but no reflex this indicates a 10th nerve lesion . If no gag reflex and no feeling then both 9th and 10th nerves are involved. Absent gag reflex could be normal in old age.

 May also test the voice for hoarseness (recurrent laryngeal nerve lesion) and test the cough for depressed (bovin cough) seen with bilateral recurrent laryngeal nerve lesions).

 Causes of 9th and 10th lesions : central : vascular lesions (lateral medullary syndrome) , Tr, motor neurone disease. Peripheral causes : Aneurysms , Tr , GBS.

The eleventh craneal nerve (Accessory) :

 Nucleus in the medulla . The spinal fibers originate from the upper five cervical segments. It leaves the skull with the 9th and 10th nerves through the jugular foramen. The central part gives motor fibers to the vagus , and the spinal part gives motor innervation to the Trapezius and sternomastoid muscles.

 Ask the pt to shrug the shoulders and inspect for asymmetry . Attempt to push then down and assess power. Then examine turning the head against resistance . remember that the right sternomastoid turns the neck to the left.

 Causes of 11th nerve pulsy : Unilateral : trauma , polio , Tr, Bilateral : motor neuron dis , polio , GBS.

The twelfth (Hypoglossal) nerve :

 Anatomy : It starts at the medulla . enters the skull through the hypoglossal formane . It is the motor nerve to the tongue.

 Inspect the tongue at rest . Look for wasting and fasciculations. Ask the pt to poke out the tongue and assess for  asymmetry . If the tongue is deviated to one side this side is week and it indicates a lower motor neuron lesion of that side . ( remember : the tongue is pushed , while the uvula is pulled).

 Usually a lower motor neuron lesion causes fasciculations , atrophy , and weakness. It may be caused by : vascular lesions , motor neuron disese . Peripheral causes : Tr, chronic menengitis , trauma , Arnold Chiari malformation .

 Unilateral upper motor neuron dis is usually asymptomatic . Bilateral upper motor neuron dis a small immobile tongue. This may be caused by a vascular lesion , motor neuron dis , and Tr.

 Pls see the comparison table between bulbar and pseudobulbar pulsies page . 366.

Three notes :

 Arnold Chiary malformation : is a congenital anomaly of the base of the skull leading to herniation of some cerebellum and medulla through the spinal canal . It causes : lower cranial nerve pulsy , cerebellar signs , and upper motor neuron signs in the legs.

 Horners syndrome : interruption of the sympathetic innervation of the eye. This leads to partial ptosis , constricted pupils (which reacts normally to light), decreased sweating . Exopthalmus is not part of this syndrome . When horners syndrome is suspected look for : Nystagmus , ipsilateral 5th , 9th , and 10th lesions, ipsilateral cerebellar signs , and contralateral loss of pain and temperature over the trunk and limbs (looking for lateral medullary syndrom). Also examine the fingers for clubbing and the respiratory system ( looking for lung Tr) . Also examine the neck carefully looking for Thyromegaly , lymphadenopathy , or a carotid aneurysm. See causes of Horner’s syndrome P. 371.

 The nerves that pass through the Cerebello pontine angle are : 5th , 7th , and 8th.  The nerves that pass through the Cavarnous sinus are : 3rd, 4th , and the opthalmic division of 5th.

The limbs and trunk

The upper limbs 

Motor examination :

Inspection 

 Expose the pt properly.

 Look for any abnormal posture.

 Look for muscle wasting

 Look for abnormal movements especially fasciculations (main causes of fasciculation are : motor neuron dis , but it may be seen in peripheral neuropathy , and primary myopathy)

 Inspect the skin for evidence of neurofibromatosis and others.

 Ask the pt to hold out both hands and look for a drift. A drift may be seen in : Upper motor neuron weakness (usually downwards) , Cerebellar dis (usually upwards) , and in loss of proprioception (can be in any direction).

Tone 

 Examine the muscle tone at the wrist and elbow.

Power :

 Test the power around shoulder , elbow, wrist and fingers.

 Detect if the abnormality is symmetrical , proximal , special muscle groups .

Reflexes :

In GENERAL:

 If you don’t get a reflex always repeat after reinforcement.

 If the reflex is increased this usually means an upper motor neurone dis . 

 If the reflexes are absent or decreased this means a lower motor neuron dis (motor neuron , muscle , peripheral nerve).

 Biceps jerk (C5,C6)

 Brachioradialis (C5,C6)

 Triceps (C7,C8)

 Inverted bracholradialis (supinator jerk) :  You get finger flexion in response to tapping the wrist . This is associated with an absent biceps reflex and an exaggerated triceps reflex. It indicates a spinal cord lesion at the level of C5-6 causing a lower motor neuron lesion at that level and an upper MNL below that.

Coordination :

 Finger nose test. Look for : intention tremor , past pointing 

 Rapid alternating movements : look for dysdiadochokinesis

 May check for rebound.

Sensory examination :

Spinothalamic pathway :

 Pain and temperature fibers enter the spinal cord and crosses a few segment higher to the opposite side and ascends to the brainstem.

 Pain : test pain sensation routinely with a sharp pin asking the pt to say if it is sharp or dull ( after having demonstrated this to the pt in advance). Compare right and left in each dermatome.

 Temperature testing 

Posterior column :

 These fibers ascend in the same side of the spinal cord in the posterior column and then cross in the medulla.

 Vibration : test with a tuning fork distally first . If present no need to proceed . If negative test more proximally.

 Proprioceptive testing : also start distally , if abnormal proceed proximally

 Light touch : some fibers travel in the posterior column and some in the anterior spinothalamic tract. Test using a wisp of cotton . Ask the pt to say yes every time he feels something. Compare two sides in each dermatome.

Peripheral nerves of the upper limb :

Radial nerve (C5-8)

 This is a motor nerve to triceps , brachioradialis , and the extensor muscles of the wrist.

 The characteristic sign is a wrist drop.

 Inspect for waisting in the extensores of the wrist and triceps, and for wrist drop.

 Test wrist extension (extensor carpi radialis) , and fingure extention at the MCP’s

 Test elbow flexion while the arm is midway between supination and pronation (brachiradialis)

 If the lesion is high (above the middle and upper thirds of the humerus) the triceps will be also affected so test for elbow extension as well.

 A small sensory area is supplied by this nerve over the anatomical snuff box. This is lost with radial nerve injury at any level.

 A common place for Radial nerve injury is in the axilla “Saturday night pulsy”.

 To differentiate Radial nerve lesion from a C7 lesion : in C7 lesion you have loss of shoulder adductors and triceps strength with absence of the triceps reflex . These signs are not seen with other roots of the radial nerve. Also, sensory C7 area is dirrent and more diffuse than radial nerve area.

Median nerve (C6-T1)

 It gives motor supply to all muscles of the front of the forearm except flexor carpi ulnaris and the ulner half of flexor digitorum profundus. It also supplies some muscles in the hand : (LOAF) : lateral two lumbricles , opponens pollicis , Abductor pollicis brevis  and flexor pollices brevis.

 Inspect for waisting in the muscles of the forarm or thenar eminence.

 In lesions at the wrist (carpal tunnel): test abductor pollices brives by the pen test (abduction of the thumb against resistance).

 In lesions at the cubital fossa : Do the clasping test . Look for failure  to flex the index finger in the affected side due to weakness in the flexor digitorum sublimis)

 Also test for flexion with abduction of the wrisr (flexor carpi radialis)

 Test sensations in the palmer aspect of the thumb , index , middle and lateral half of the ring finger. Remember : palmar aspect only.

 Test for carpel tunnel syndrome by the Phalen’s test and the Tinel’s test.

 If you want to test the LOAF muscles : Lateral lambricoids : extention of the fingure at the PIP against resistance , opponance : put thunb and index tip to tip and try to separate them .

 To differentiate median nerve injury from C6 lesion : the flexor carpi radialis and the pronator terres are suppliesd by by C6 root only. Also the biceps reflex is affected in C6 lesion . Plus the sensory differences.

Ulner nerve (C8-T1)

 Contains motor supply to all small muscles of the hand (except the LOAF) flexor carpi ulnaris , and ulner part of flexor digitorum profundus.

 Look for wasting of the small muscles of the hand and partial clawing especially in the little and ring fingers ( hyperextension at MCP and flexion at flexion at IPJ. This is more seen with distal rather than proximal lesion bec higher lesions also causes weakness in flex digitorum profundus with less flexion at the IFJ.

 Test strength using Froment’s test : grasp a piece of paper between thumb and the lateral aspect of the forefinger (adductor pilises). Loss of the abductors of the thumb make this difficult.

 You can also test this by adducting the extended abducted fingures against resistance (abductor digiti minimi) , you can test the flexore carpi ulnaris (flexion of the wrist with adduction ) , you can also test the ulner part of the flexor degitorum profundus (flexion of the two latera fingures at the DIP).

 For sensory component : test pin prick loss over the palmar and dorsal aspects of the little finger and the medial half of the ring finger.(both palmar and dorsal aspects).

 To differentiate from C8 : flexor carpi ulnaris is a pure C8 root action not seen with other ulner nerve root injuries. In addition to the sensory exam.

 To differentiate from T1 : T1 supplies all the small muscles of the hand including the LOAF , but does not supply flexor degotorum profundus ulner part which is supplies by the ulner nerve , plus the sensory differences.

 Common place for ulner merve injury id in the elbow around the ulner epicondyle.

 See causes of true claw hand and causes of atrophy of the small muscles of the hand.

Very Basic servival approach to Brachial plexus lesions :

Complete lesion :

· Lower motor neurone signs affecting the whole arm

· Sensory loss whole arm

· Horner’s syndrome.

Upper part (C5-6) (Erb’s):

· Loss of shoulder movements mainly abduction , and loss of elbow felxion.(Waiter’s tip position “

· Sensory loss over the C5-6 distribution.

Lower part (C8-T1):

· Weakness and atrophy of the small muscles of the hand with true claw hand.

· Sensory loss at C8 and T1 distribution.

· Horner’s syndrome.

Th lower limbs 

The motor system 

Inspection 

 This starts by inspecting the pt gait

 Then expose the pt and inspect for abnormal posturing ,fasciculations , muscle wasting , skin changes.

Tone :

 Examine the tone on both limbs.

 Examine for clonus of the ankle and knee(patellar). This is sustained rhythmic contractions of the muscles when put under tension. It is caused by increased tone secondary to an upper motor neuron lesion.

Power :

 Hip : Flexion (L2,3) , Extension (L5, S1,2) , Abduction (L4,5,S1) , Adduction (L2,L3,L4).

 Knee : Flexion (L5,S1) , Extension (L3,L4) .

 Ankle : Plantar flexion (S1,S2) , Dorsiflexion ((L4,L5) , Eversion (L5,S1), Inversion (L5,S1).

Reflexes :

 Knee jerk (L3,L4) 

 Ankle jerk (S1,S2)

 Planter reflex (L5, S1,S2) . Babinski response is extension of the big toe and fanning.

Coordination :

 Heel shin test : 

 Toe tapping test

The sensory system 

 Examine spinothalamic tracts and posterior column just like upper limb comparing both sides and defining dermatomes.

 If there is a sensory abnormality try to find a sensory level. You may find an area of hypersthesia just above the sensory level , the upper limit of this area should be regarded as the sensory level. 

 Remember that the level of abnormality in the spinal coed does not correlate with the vertebral body except in the upper cervical cord. Then because the spinal cord is shorter than the spinal canal the correlation is not one to one . The C8 spinal segment is opposite the C7 vertebra. In the upper thoracic cord the difference is about 2 and in the lower about 3 . All the lumbosacral segments are opposite T11 to L1.

 Try the abdominal reflexes (epigastric T6-T9) , (midabdominal T9-T11) , lower abdominal (T11-L1) .Stroke diagonally towards the umbilicus in all four quaderants. These may be absent in upper motor neuron lesions above the segment involved. It will also be absent if there is local trauma to the nerves like postoperatively.

 The cremasteric reflex (L1-L2) : Stroke at the inner thigh downwards.

 Saddle sensation and anal reflex : loss of sensation around the anus (S3-S5) may be the only sensory abnormality in a cauda equina syndrome. Also test the anal reflex (S2,S3,S4) 

The peripheral nerves of the lower limb :

 Lateral cutaneous nerve of the thigh : This causes loss of sensation at the lateral aspect of the thigh with no motor deficit.

 Femoral nerve (L2,L3,L4) : Motor : Knee extensors (quadriceps) , sensory : inner aspect of the thigh and leg. Reflex : loss of knee reflex.

 Sciatic nerve (L4,L5 , S1 , S2) : It supplies all the muscles below the knee and some of the hamstrings.. Inspect for muscle atrophy or wasting. Inspect for foot drop. Examine for power at the ankle and flexion of the knee. Sensory lesion : loss of sensation at the posterior aspect of the thigh , lateral and posterior calf , and the foot . Reflexes : loss of ankle reflex and planter response.

 Common peroneal nerve (L4,L5,S1) Major terminal branch of the sciatic nerve . Supplies the anterior and lateral compartments muscles of the leg. Inspect for a foot drop . test for weakness of dorsiflexion and eversion. Minimal sensory loss over the lateral aspect of foot. No loss of reflexes.

 Differentiation between Common P nerve lesion and L5 root lesion : In L5 you also have loss of knee flexion and ankle inversion as well as sensory loss in the L5 distribution.

Gait 

 Expose the legs well

 Ask the pt to walk back and forth

 Inspect for the type of gait :

    -Hemeplegia : the foot is planter flexed and the leg is swung in a lateral arc

   -Spastic paraparesis : scissors gate

   - Parkinson : hesitation on starting , shuffling , unsteady , forward bending

    -Cerebellar : staggering wide base gait 

    -Posterior column : clumsy

   - Footdrop : high stepping gate 

   - Proximal myopathy : waddling gate

 Ask the pt to walk heal to heal to role out a midline cerebellar lesion 

 Ask the pt to walk on his toes to role out an S1 lesion

 Ask the pt to walk on his heels to role out an L4 L5 lesion.

 Examine for proximal myopathy to squat and then stand up

 Perform Romberg test : Ask  to stand with both feet together . This is not possible in advanced cerebellar dis or vestibular dis . Ask pt to close his eyes. If he becomes unsteady this is a positive Romberg test caused by proprioception abnormality.

The unconscious pt :

 Make sure the airway is patent and intubate if necessary

 Make sure that the pt is breathing normally . Also look for the pattern of reparation.

 Check circulation (pulse and BP).

 Inspect for any abnormal posturing . Decerebrate : arms are extended and internally rotated , legs are extended (midbrain lesion) . Decorticate posture : flexion and internal rotation of the arms with extension of the legs (Above midbrain).

 Inspect for any abnormal movements

 Inspect for signs of trauma

 Start examining for the level of consciousness and calculate the Glasgow coma scale.

 Examine the neck (if there is no history of neck trauma) and role out neck stiffens.

 Examine the head for bruising behind the ears (Battle’s)sign that may indicate fracture at the base of the skull. 

 Examine the ears look for CSF draining from the ear indicating a basal skull fracture.

 Examine the mouth for bitten tongue . Small the pt for abnormal breath.

 Examine the face for facial asymmetry after induction of pain.

 Examine the pupils . Bilateral constricted pupils :pontine lesion or narcotic overdose. One dilated pupil suggests 3rd nerve compression from tentorial herniation secondary to subdural hematoma , subarachnoid bleed or any cause of increased intracraneal pressure.

 Examine the fundi for signs of increased intracraneal pressure or SAH.

 Examine the positions of the eye and whether they are conjugate or dysconjugate . Look for nystagmus

 Check visual fields by confrontation 

 Do dolls eye test.

 Perform caloric testing : 

 Examine the limbs as normal for tone , reflexes. Lift the pt arm and see if it falls.

 Examine the sensory system by inducing pain . If pt does not react either the sensory system is abnormal or the pt is in deep coma. If pt griminess but does not move then sensory is intact but no motor . If the pt moves assess whether this movement is appropriate or withdrawal.

 Examine the rest of the pt.

Subacute combined degeneration of the cord :

· Symetrical posterior column loss

· Dementia 

· Optin atrophy

· Peripheral sensory neuropathy (Glove and stocking)

· Upper motor neuron signs in the lower limbs with loss of reflexes.

Brown Sequard syndrome :

· Upper motor neuron signs below the level of the lesion at the same side.

· Lower motor neuron signs at the level of the lesion on the same side .

· Pain and temp loss below the lesion on the opposite side.

· Vibration and position sence loss below the lesion on the same side 

· Common causes : MS , Trauma , Tr.

Syringomyelia :

· Loss of temprature and pain over the neck , shoulder, and arms.

· Amyotrophy (weakness , atrophy , and areflexia) of the arms 

· Upper motor neurone signs in the lower limbs.

