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General	  Pointers 	  	  
  The best place to examine a child or infant is in their parents 

lap- NOT the exam table 
  For newborns and young children, try starting with the toes 

and working up towards their heads 
  Use toys to examine eye movements in young children, then 

give them the toy to distract them while you do the rest of the 
exam 

  If a young infant or child starts to cry during the examination, 
take a quick look at their palate elevation, facial symmetry 
with grimace, and pay attention to how strongly they are able 
to push you away with all four extremities, then the exam is 
over. Try to complete it again later when they calm down. 



Structure	  of	  the	  Neurologic	  Exam	  
  Mental Status 
  Cranial Nerves 
  Motor 
  Sensory 
  Coordination 
  Reflexes  

  Deep tendon reflexes 
  Primitive reflexes, frontal release signs 

  Gait and Station 



Mental	  Status	  
  Affect 
  Arousal 

  Normal: awake, easy to arouse and maintain alertness 
  Lethargic: difficult to maintain alertness, but responds to verbal 

stimuli 
  Obtunded: decreased alertness, responsive to pain  
  Comatose: unresponsive to pain 
  Also consider using AVPU, GCS, BCS if not awake and alert 

  Attention 
  For young children: are they engaged and paying attention to you 

and the exam? Are they able to count? Name colors? 
  For older children (depending on educational level): serial 7’s, 

WORLD backwards 



Mental	  Status	  
  Language (as age and education permits) 

  Fluency: general language, number of words that begins with “F” 
  Repetition: “no ifs, ands, or buts” 
  Naming: high and low frequency words 
  Reading: irregular words, non-words 
  Writing 
  Comprehension: 1 vs 2 step commands 

  Fund of Knowledge: current events, are they a good 
historian? 

  Praxis:  
  Show me how to use a hammer, screwdriver, saw, etc 
  Watch oro-buccal 

  Memory: 3 objects to register and recall, story recalling, 
quality of history 



Mental	  Status	  
  Visuospatial: 

  Organization of space (clock drawing) 
  Neglect: extinction, line bisection, target elimination 

  Emotion: 
  Prosody, expression, comprehension 

  Executive: 
  Organization of knowledge, inhibition, sequencing, perseveration 
  Verbal fluency: number of animals to name in 1 minute# 
  Oral trails (A1, B2, C3...) 
  Luria 3-step (fist, edge, palm) 
  Go/no-go: ie, raise you hand every time I say a letter, except if I say 

“d” 



  No brainstem synapse 
  Triggers intense memory 
  In early Parkinson’s disease, can loose sense of smell 

  Can also loose with depression 
  Nasal obstruction, olfactory nerve damage, damage to nerves as they 

cross the cribriform plate, or intracranial lesions affecting the olfactory 
bulbs 

  Examination: 
  Not typically done at the bedside, unless in movement disorders 

clinic. Smell cards available. 

Cranial	  Nerves-‐	  	  
Olfactory	  Nerve	  (I)	  	  



  No brainstem synapse 
  Edinger-Westfall nucleus in midbrain tells pupils to constrict 

  Examination: 
  Visual Acuity: Check each eye separately, use a near card with 

glasses on, try to correct with pinhole 

Cranial	  Nerves-‐	  
OpAc	  Nerve	  (II)	  	  

  Red desaturation 
  Visual Fields: cut (finger 

counting), neglect (double 
simultaneous stimulation) 

  Fundus: disc, vasculature, 
venous pulsations, retina 

  Pupils- AFFERENT 
parasympathetic pathway: 
size, reactivity, APD 



Cranial	  Nerves-‐	  	  
OpAc	  Nerve	  (II)	  	  
  Lesions: 



The	  pupil	  pathway	  
  When checking pupils, pay attention to: 

  Size and shape at rest, in light and in dark 
  Direct response to light  

  Impaired in lesions in ipsilateral optic nerve, pretectal area, ipsilateral 
parasympathetics, or pupillary constrictors 

  Consensual response to light 
  Impaired in lesions of contralateral optic                                               nerve, 

pretectal area, ipsilateral                                                  parasympathetics, or 
the pupillary                                                       constrictor. 

  Swinging flashlight test 
  APD 
  Hippus 

  Accomodation 
  Impaired in lesions of ipsilateral optic nerve,                                                

ipsilateral parasympathetics, pupillary                                                constrictor, 
or in bilateral lesions of the                                                pathways from the 
optic tracts to the visual                                           cortex 

  SPARED in pretectal lesions 



  Synapses in the midbrain 
  Examination: 

  Extraocular movements 
  includes SR, MR, IR, IO 
  pursuits, saccades, and look for 

nystagmus 
  Check alignment at rest, consider 

Maddox rod 
  Efferent pupillary constrictor 

  Lesions (eye is down and out, 
ptosis): 
  Normal pupil: microvascular, 

vasonervorum 
  NOT normal pupil: PCOMM 

aneurysm or uncal herniation until 
proven otherwise 

Cranial	  Nerves	  
Oculomotor	  Nerve	  (III)	  	  

Midbrain at the superior colliculus 



  Synapses in the midbrain 
  Longest CN, only dorsally exiting CN 
  Examination: 

  Innervates contralateral SO  depresses the eye in adduction 
  Also in charge of intorsion with                                                           

adduction (down and in). 
  OR, if comorbid 3rd nerve palsy,                                                               

have patient try to adduct, and                                                            
watch for intorsion. 

Cranial	  Nerves	  
Trochlear	  nerve	  (IV)	  	  



  Synapses in the pons 
  Examination: 

  Innervates ipsilateral LR, which is linked to the 3rd nerve via the MLF 
  Have the patient look laterally- do they fully bury their sclera? 
  False localizing sign with elevated ICP! 

  Lesions 
  Nerve palsy: diplopia on lateral gaze to affected side only (adduction 

deficit) 
  Nucleus palsy: neither eye                                                                    

moves to affected side on                                                                      
lateral gaze (gaze palsy) 
  MLF = most myelinated tract in brain 
  INO = problem with MLF. On lateral                                                                               

can’t tell brain to move contralat                                                                                             
eye medial. Can get nystagmus                                                                                                 
on ipsilateral side 
  Can get upgaze nystagmus with                                                            

bilateral INO 

Cranial	  Nerves	  
Abducens	  nerve	  (VI)	  	  



INO	  and	  1½	  syndromes	  



To	  review	  basic	  eye	  movements...	  

  IO and SO work best in adduction 
  SR and IR work best in abduction 



A	  word	  about	  diplopia	  and	  
coordinated	  eye	  movements	  
  When someone complains of double vision (diplopia), ask 

the following: 
  Monocular or binocular? 
  Horizontal or Vertical? 
  Constant or intermittent? 

  Vertical binocular diplopia: 
  3rd nerve lesion, 4th nerve lesion, skew (supranuclear deficit), 

myasthenia gravis, or thyroid eye disease 

  Horizontal binocular diplopia 
  3rd nerve lesion, 6th nerve lesion, INO, convergence or divergence 

insufficiency (supranuclear deficit), myasthenia gravis, thyroid eye 
disease, exotropia (very common and frequently benign in kids), 
esotropia (less likely benign) 



  Synapses in the pons 
  Examination: 

  Facial sensation (V1-3) 
  Vibration for fakers 
  Tactile extinction? (R parietal lesions) 

  Muscles of mastication 

Cranial	  Nerves	  
Trigeminal	  nerve	  (V)	  	  



  Synapses in the pons 
  Examination: 

  Innervates facial muscles, stapedius, chordae 
tympani. 

  Ask about hyperacusis, dysgusia, corneal 
dehydration 

  Specifically check facial strength above and 
below the eyes (eyes, nasolabial fold, “ma-ma”) 
  Nucleus gets bilateral cortical input for forehead fibers 

  Lesions 
  Central palsy: contralat lower > upper weakness 

  Emotional expression can still come through limbic 
system, so with a central lesion, can still have an 
emotive smile. 

  Peripheral palsy: (ie Bell’s palsy, parotid 
inflammation, trauma): ipsilat lower = upper 
weakness. 
  Funny taste in mouth (anterior 2/3 of ipsilateral 

tongue), hyperacusis 

Cranial	  Nerves	  
Facial	  nerve	  (VII)	  	  



Cranial	  Nerves	  
Facial	  nerve	  (VII)	  	  



  Synapses in the pons 
  Controls balance and hearing 
  Examination: 

  Do they respond to voice or hear fingers rubbing together? 
  Weber test: tuning fork placed on the vertex. Tone should be equal B 
  Rinne test compares air to bone conduction 

  In a normal patient, air conduction is better than bone conduction. 
  Conductive hearing loss: can’t hear through                                       

air outside the ear, but loud forehead 
  Weber test: tone is louder on the affected side 

  Sensorineural loss: can’t hear with fork                                               
on forehead 
  Weber test: tone is louder on the normal side.  

  If balance is a problem, can check other                                        
vertigo specific tests to localize 

Cranial	  Nerves	  
VesAbulocochlear	  nerve	  (VIII)	  	  



  Synapses in the medulla 
  Examination: 

  Palate elevation, phonation, “aah”, “ca-ca”, gag 
  Dysarthria?: Can occur in lesions involving the muscles of articulation, 

the neuromuscular junction, or the peripheral or central portions of CN 
V, VII, IX, X, or XII.  
  Speech production can also be abnormal as a result of lesions in the motor 

cortex, cerebellum, basal ganglia, or descending pathways to the 
brainstem. 

Cranial	  Nerves	  
Glossopharyngeal	  nerve	  (IX)	  	  



  Synapses in the medulla 
  Examination: 

  Palate elevation, phonation, “aah”, “ca-ca”, gag 
  Dysarthria? 
  Testing the same things as IX 

  Lesion: 
  Uvula deviates to contralateral side 

Cranial	  Nerves	  
Vagus	  nerve	  (X)	  	  



  Synapses in the medulla 
  Examination: 

  Trapezius and SCM strength  
  Turn head from side to side, shrug shoulders 

  Lesions: 
  Weakness in the SCM or trapezius muscles can be caused by lesions 

in the muscles, neuromuscular junction, or lower motor neurons of the 
accessory spinal nerve (CN XI).  

  Unilateral upper motor neuron lesions in the cortex or descending  
corticobulbar pathways cause contralateral weakness of the 
trapezius, with relative sparing of sternocleidomastoid strength.  
  This may be explained by bilateral upper motor neuron projections 

controlling the sternocleidomastoid, in analogy to the bilateral projections 
controlling the upper face 

Cranial	  Nerves	  
Spinal	  Accessory	  nerve	  (XI)	  	  



  Synapses in the medulla 
  Examination: 

  Tongue symmetry and strength when sticking out 
  fasciculations, atrophy (lower motor neuron) 
  Pushing tongue inside mouth against cheek with your finger on the 

outside 

  Lesions: 
  Nuclear or nerve lesion: tongue deviates ipsilateral to lesion 
  In corticobulbar lesions, tongue deviates contralateral to lesion 

Cranial	  Nerves	  
Hypoglossal	  nerve	  (XII)	  	  



Cranial	  Nerves-‐	  a	  summary	  
  Rule of thumb for brainstem exit: 

  I-IV: midbrain 
  Although technically I-II do not 

synapse in the brainstem 
  V-VIII: pons 
  IX-XII: medulla 

  Only cranial nerve that exits 
dorsally is IV 

  All cranial nerves exit and work 
ipsilaterally EXCEPT: 
  Superior rectus fascicle of III 
  IV (decussates near the roof of the 

aqueduct) 

  Remember there is only ONE 
Edinger-Westphal nucleus and 
levator nucleus 



The	  Motor	  Exam	  
  Observation: 

  Look for  any abnormal movements: 
  twitches, tremors, chorea, athetosis, dystonia, fasciculations, or other 

involuntary movements, as well as any unusual paucity of movement 
suggestive of a movement disorder 

  Posture 

  Inspect muscles: 
  Look for wasting, atrophy, fasciculations, hypertrophy 

  Pay particular attention to the intrinsic muscles of the hand, shoulder 
girdle, and thigh 

  Comment on asymmetry, texture 
  Palpate for tenderness 

  Muscle tone: 
  Assess by passive movement through 2 joints of limbs with patient 

relaxed- flaccid, spastic/clasp knife, rigid/lead pipe 



The	  Motor	  Exam	  
  Strength Testing 

  By muscle groups, list extremity and muscle groups per extremity 
  The standard MRC scale is: 

  Can also do functional testing: 
  Pronator drift 
  Satelliting 

  Fine motor movements: finger taps, hand fist-release, pronation/
supination (screwing in a light bulb) 

5/5:	  full,	  normal	  strength	   2/5:	  moves	  in	  a	  plane	  

4/5:	  meets	  some	  resistance	   1/5:	  flicker	  of	  movement	  only	  

3/5:	  overcomes	  gravity	  only	   0/5:	  no	  movement	  



The	  Motor	  Exam	  
  Upper motor neuron versus lower motor neuron lesions 

  Upper motor neurons project from the cortex to anterior horn cells 

  Can also get increased tone with basal ganglia lesions 
  Slow or awkward fine finger movements or toe tapping 

without weakness may be due to corticospinal dysfunction, 
but can also occur in cerebellar or basal ganglia 

Sign	   UMN	  lesion	   LMN	  lesion	  

Weakness	   Yes	   Yes	  

Atrophy	   No*	   Yes	  

FasciculaAons	   No	   Yes	  

Reflexes	   Increased	   Decreased	  

Tone	   Increased	   Decreased	  

• Mild	  atrophy	  may	  develop	  due	  to	  disuse	  
• With	  acute	  UMN	  lesions,	  there	  will	  iniAally	  be	  flaccid	  paralysis	  with	  
decreased	  tone	  and	  reflexes.	  This	  will	  change	  in	  hours	  to	  weeks	  



The	  Sensory	  Exam	  
  Attention should be paid to possible dermatomal distribution- look 

for a level! 
  Modalities to assess: 

  Light touch (dorsal columns and spinothalamic tracts) 
  Temperature (spinothalamic tract)- use a cool alcohol wipe or tuning fork 
  Pin (spinothalamic tract)- the MOST SENSITIVE to find a sensory level 
  Vibration (dorsal columns) 
  Proprioception (dorsal columns) 
  Romberg (dorsal columns) 

  Dorsal columns (fibers cross at the level of the brainstem) 
  Spinothalamic tracts (=anterolateral system: fibers cross in the 

spinal cord at ~level of entry into the cord) 
  Cortical sensory signs: graphesthesia, extinction, stereoagnosia 



CoordinaAon	  
  Dysmetrias localize to the cerebellum 

  So does nystagmus that occurs in all fields of gaze (direction 
changing nystagmus) 

  Cerebellar hemispheric lesions: 
  Check finger-nose-finger, heel-knee-shin, rapid alternating 

movements, foot taps 

  Vermis/midline: 
  Tandem gait, titubation/truncal ataxia, wide based gait 



Reflexes	  
  DTR’s: 

  Jaw jerk tells you lesion is above the foramen magnum (no 
need to eval the cervical cord) 

  Frontal release signs: glabellar, rooting, snouting, 
palmomental, grasp 

  Upper motor neuron signs: Babinski (UE), Hoffman (LE) 
  Primitive reflexes (next slide) 

0:	  absent	   3+:	  spread,	  note	  amplitude	  of	  response	  

1+:	  trace	   4+:	  unsustained	  clonus	  

2+	  normal	   5+:	  sustained	  clonus	  



Primi1ve	  
Reflexes	  

~	  Onset	  (corrected	  
GA)	  

Well	  Established	  
(corrected	  GA)	  

~Disappears	  
(corrected	  GA)	  

Need	  this	  
reflex	  before	  
you	  can…	  

Root	   Birth	   3	  months	   Eat	  
Suck	   28	  weeks	   34-‐27	  weeks	   Eat	  
Moro	   28-‐32	  weeks	   37	  weeks	   6	  months	  
ATNR	   35	  weeks	   1	  month	   6-‐9	  months	   Disappears	  

before	  can	  roll	  

Palmar	  Grasp	   28	  weeks	   32	  weeks	   4-‐6	  months	   Disappears	  
before	  can	  
voluntarily	  grasp	  
objects	  

Plantar	  Grasp	   40	  weeks	   9-‐12	  months	   Disappears	  
before	  can	  walk	  

Stepping	   37	  weeks	  	   2-‐5	  months	  
Galant	   40	  weeks	   4-‐9	  months	  
Head	  righAng	   4	  months	   Persists	  
TracAon	   5	  months	   Persists	  
ProtecAve	  Extension	  
(Parachute)	  

Forward:	  5-‐6mo	  
Sideways:	  6-‐7mo	  
Back:	  8-‐10mo	  

10	  months	   Persists	   Sit	  

Landau	   10	  months	   2	  years	  
Landau	  posture	  
(horiz	  suspension)	  

Newborn:	  head	  and	  rump	  flexed;	  2	  months:	  head	  straight,	  rump	  flexed	  
4	  months:	  head	  up,	  rump	  flexed;	  6	  months:	  head	  and	  rump	  up	  



Gait	  and	  StaAon	  
  Normal versus wide-based gaits 
  Examination: 

  phases of gait (initiation, stepping) 
  Posture and stance 
  Cadence 
  arm swing 
  hip movement, circumduction? 
  turning strength 
  Balance 

  Gait abnormalities can be due to problems with vision, 
proprioception, lower motor neurons, upper motor neurons, 
basal ganglia, the cerebellum, and higher-order motor 
planning systems in the association cortex 
  important to test each of these systems for normal function before 

concluding that a gait disturbance is caused by a cerebellar lesion 



The	  Coma	  Exam...	  In	  brief	  
  Mental Status: 

  AVPU, GCS, BCS 
  Cranial nerves: 

  Can check ?II, III, IV, V, VI, VII, VIII, IX, X, and ?XII by testing cranial 
nerve reflexes: 
  II: blink to threat, pupils 
  III, IV, VI, VIII: vestibulo-ocular reflex (VOR= Doll’s 

eyes), cold calorics (COWS) 
  V: corneal reflex- test by blowing on face, or squirting 

sterile saline in eyes to see if they blink 
  VII: is their face symmetric? 
  IX, X: do they have a cough/gag? 
  XII: if they do have a cough/gag, does their tongue 

protrude, and if so, is it symmetric? 



The	  Coma	  Exam...	  In	  brief	  
  Motor: 

  Spontaneous movement? 
  Movement in response to pain? 

  Sensory: 
  Response to nail bed pressure or deep sternal rub (don’t be afraid to 

do this HARD. 

  DTR’s: same as usual 



The	  Infant	  Exam	  
  Mostly the same as the examination of a child. 
  Mental status: 

  are they quite awake, fussy, somnolent, or comotose? Watch their language: 
cooing? Babbling? Jargoning? 

  CN: 
  II: dazzle reflex, fix and follow, visual fields (blink to threat? Colored toys that don’t 

make noise in all 4 quadrants?) 
  III: VOR, cover/uncover for alignment 
  IV: VOR 
  V: corneal reflex (blow in their face) 
  VI: VOR 
  VII: general facial symmetry at rest and after a grimace 
  VIII: do they appear to react to loud sounds? Use the parents history here as well 

  Also- VOR 
  Remainder CN the same 

  Motor: by observation 
  Sensory: try tickling or pinching extremities 
  Reflexes: same as above, special attention to primitive reflexes 
  Coordination: entice them with a toy to reach with both hands. 



Developmental	  Milestones	  



Developmental	  Milestones	  



Developmental	  Milestones	  


