
 

 

Cranial nerves, function, testing and causes of lesions 
Cranial nerve Function Testing Main causes of 

lesions 
Comments 
 

I Olfactory Smell Aromatics Trauma, olfactory 
groove 
meningioma, 
inflammation, 
viruses, drugs 

Complaints 
ofdisordered 
taste 

II Optic Vision Visual acuity, 
visual fields, 
funduscopy 

Optic neuritis, 
papillitis, 
papilloedema, 
ischaemic optic 
neuropathy optic 
nerve tumour, 
trauma, Leber's 
optic atrophy, 
chiasmal 
compression 
(pituitary tumour) 

Field defects 
from optic tract 
and visual cortex 
lesions 

III Oculomotor Levator 
palpebrae, 
inferior and 
superior rectus, 
inferior oblique 
and sphincter 
pupillae muscles 

Ptosis, eye 
movements, pupil 

Diabetes, 
posterior 
communicating 
artery aneurysm, 
raised intracranial 
pressure, tumour, 
trauma, vascular 

Pressure lesions 
usually affect 
pupil; differential 
diagnosis 
internuclear 
ophthalmoplegia 
 

IV Trochlear Superior oblique 
muscle 

Eye movements Trauma, vascular 
causes, tumour 

Ocular' torticollis' 
head tilt) 

V Trigeminal Sensation: face, 
eye tongue, partly 
oropharynx Jaw 
muscles 

Sensory: 
peripheral and 
central (onion 
bulb pattern) Jaw 
deviates to 
paralysed side 
Corneal reflex, 
Jaw jerk 

Trigeminal 
neuralgia and 
neuropathy, brain 
stem 
lesions(vascular 
and 
inflammatory) 
acoustic neuroma, 
skull-base 
tumour, trauma  

Association with 
supratentorial 
legions 

VI Abducens Lateral rectus 
muscle 

Eye movements Inflammatory, 
raised intracranial 
pressure 
craniocerebral 
trauma, multiple 
sclerosis, 
parainfectious 
and vascular 
causes, congenital 

Commonest 
single eye muscle 
palsy 

 
 



 

 

 
 
 
 
Cranial nerves, function, testing and causes of lesions (continued) 
 

Cranial nerve Function Testing Main causes of 
lesions 

Comments 

VII Facial Facial muscles 
Tear and salivary 
glands Stapedius 
muscle Taste 
anterior two-thirds 
of tongue 

Miming (eyebrows 
up, eye closure, 
baring teeth) 
Schirmer's test 
(tear secretion) 
Stapedius reflex 
Taste testing 

Idiopathic, 
geniculate herpes, 
petrous fracture, 
polyneuritis, 
borreliosis 
tumours, 
Melkersson-
Rosenthal 
syndrome, surgical 
lesion 

Central causes 
spare upper face 
Peripheral lesions: 
Bell's phenomenon 
 

VIII Vestibulo- 
Cochlear 

Hearing Balance Hearing tests 
(including Rinne's 
and Weber‘s Tests 
for nystagmus 

Meniere's disease, 
labyrinthitis, 
petrous fracture, 
acoustic neuroma, 
vascular, benign 
positional vertigo 

Vertigo with 
vertebro-basilar 
ischaemia 
 

IX Glosso- 
pharyngeal 

Pharynx muscles 
(swallowing) 
Sensation back of 
tongue, pharynx, 
middle ear Taste 
posterior one-third 
tongue Salivation 

Taste testing 
Salivation Gag 
reflex Pharynx 
sensitivity 

Brain stem 
vascular disease, 
neuroma, glomus 
jugulare tumour, 
surgical lesions, 
neuralgia 
 

Single nerve lesion 
is unusual 

X Vagus Parasympathetic 
innervation Larynx 
muscles and 
sensation Soft 
palate 

Soft palate, voice 
Larynx 
examination 
Autonomic tests 

Craniocervical 
junction 
anomalies, brain 
stem vascular 
disease, bulbar 
palsies, polio, 
diphtheria, surgery 
(thyroid: recurrent 
laryngeal nerve) 

Single nerve lesion 
is unusual 

XI Spinal 
assessory 

Sternomastoid 
muscle Trapezius 
muscle(partly) 
 

Head rotation and 
tilt Shoulder 
elevation 

Skull base lesions, 
polio, surgery 

CVA may be 
accompanied by 
ipsilateral 
accessory palsy 

XII Hypoglossal Tongue muscles Tongue protrusion 
Deviation to weak 
side Look for 
atrophy Dysarthria 

Tumours, vascular 
disease, basal 
meningitis 

Central pareses 
recover quickly 
 

 
 



 

 

 
 
 
 
Disorders of taste 
 
Pattern of Taste disorders from different causes 
 
  
 
Generalized disorders of taste 
Lesions of mucosa or taste buds 
Viral illnesses 
Glossitis, stomatitis 
Sjogren's syndrome 
Cystic fibrosis 
Radiotherapy 
Vitamin deficiency (A, B2) 
Electrolyte deficiency (Cu, Zn) 
Toxic 
 Alcohol Tobacco 
Hormonal disorders 
 Diabetes mellitus Hypothyroidism 
 Pregnancy Adrenal insufficiency 
 
Drugs 
 Penicillamine L-dopa 
 Penicillin Psychotropics 
 Griseofulvin Biguanide 
 Ethambutol Cardamazepine 
 Metronidazole Phenylbutazone 
 Aspirin 
 
Hereditary disorders of taste 
Turner's syndrome 
Riley - Day syndrome 
Pseudohypoparathyroidism 
 
 
 
Taste disorder- of anterior two-thirds of tongue 
Disorders of facial nerve 
 Brain stem disorders 
 Skull base lesions 
 Petrous bone lesions 
 Idiopathic facial (Bell's) palsy 
 
Lesions of chorda tympani 
 Middle ear disease 
 Temporomandibular joint fractures 



 

 

Disorders of lingual nerve 
 Tonsillectomy 
 
Taste disorders of posterior one-third of tongue 
Disorders of glossopharyngeal nerve 
 Brain stem disorders 
 Skull base lesions 
 Jugular foramen lesions 
 Tonsillar abscess 
 Tonsillar tumour 
 Tonsillectomy 
 
Disorders of taste of half the tongue (front to back) 
Central taste pathways affected 
 
Infarcts 
Inflammation 
Haemorrhage 
Tumour 
Trauma 
 

 
 
Reflexes 
Muscle stretch reflexes, cutaneous and other reflexes, their peripheral nerves and spinal 
roots 



 

 

 
Reflex Peripheral Nerve Spinal root(s) 

Muscle stretch reflex 
Biceps jerk  
Supinator (brachioradialis) jerk  
Triceps jerk  
Finger flexion jerk  
Adductor jerk  
Knee (quadriceps) jerk 
Hamstring (semitendinosus) jerk  
Tibialis posterior reflex 
Ankle (calf muscle) jerk 
 

 
Musculocutaneous 
Radial 
Radial 
Median and ulnar 
Obturator 
Femoral 
Sciatic 
Tibial 
Tibial 

 
(C5), C6 
(C5), C6 
C7, (C8) 
C7, (C8) 
(L2), L3 
L,3, L4 
S1 
L5 
S1, S2 

Cutaneous and other reflexes 
Superficial abdominal reflexes 
Cremasteric reflex  
Anal reflex  
Bulbocavernosus reflex  

 
Intercostal 
Genitofemoral 
Pudendal 
Pudendal 

 
T5-T12 
L1-2 
S3-S4 
S3-S4 

 
 
 
 
 
 
 
 
Testing muscle strength: grades of power 
 
  

Grade Definition 

0 
1 
2 
3 
4- 
4 
4+ 
5 

No muscle contraction visible 
Barely visible muscle contraction 
Active movement of part of limb with gravity eliminated 
Active movement of part of limb against gravity 
Active movement against slight resistance 
Active movement against moderate resistance 
Active movement against strong resistance 
Normal power  

 
 
Relation of Reflexes to Spinal Cord Segments and Peripheral Nerves 
 
  

Reflex 
 

Site and mode 
of eliciation 

Response Muscle(s) Peripheral 
nerve(s) 

Cord 
segment(s) 

Scapulohumer Tap on lower Adduction and Infraspinatus Suprascapular C4-C6 



 

 

al reflex end of medial 
border of 
scapula 

lateral rotation 
of dependent 
arm 

and teres 
minor 

(axillary) 

Biceps jerk Tap on tendon 
of biceps 
brachii 

Flexion at 
elbow 
 

Biceps brachii Musulocutane
ous 

C5-C6 

Supinator jerk 
(also called 
radial reflex) 

Tap on distal 
end of radius 

Flexion at 
elbow 
 

Brachioradiali
s (+biceps 
brachii and 
brachialis) 

Radial 
(Musculocuta
neous) 

C5-C6 

Triceps jerk Tap on tendon 
of triceps 
brachii above 
olecranon, 
with elbow 
flexed 

Extension at 
elbow 

Triceps 
brachii 
 

Radial C7-C8 

Thumb 
reflex 

Tap on tendon 
of flexor 
pollicis longus 
in distal third 
of forearm 

Flexion of 
terminal 
phalanx of 
thumb 

Flexor pollicis 
longus 
 

Median C6-C8 

Extensor 
finger and 
hand jerk 

Tap on 
posterior 
aspect of wrist 
just proximal 
to radiocarpal 
joint 

Extension of 
hand and 
fingers 
(inconstant) 
 

Extensors of 
hand and 
fingers 

Radial C6-C8 

Flexor finger 
jerk 

Tap on 
examiner's 
thumb placed 
on palm of 
hand; sharp 
tap on tips of 
flexed fingers 
(Trömner's 
sign) 

Flexion of 
fingers 

Flexor 
digitorum 
superficialis 
(and 
profundus) 

Median C7, C8 (T1) 

Epigastric 
reflex 
(exteroceptive)
 

Brisk stroking 
of skin 
downwards 
from nipple in 
mamillary line 

Retraction of 
epigastrium 
 

Transversus 
abdominis 
 

Intercostal T5, T6 

Abdominal skin 
reflex 
(exteroceptive)
 

Brisk stroking 
of skin of 
abdominal 
wall in 
lateromedial 
direction 

Shift of skin 
of abdomen 
and 
displacement 
of umbilicus 

Muscles of 
abdominal 
wall 
 

Intercostal, 
hypogastric 
and 
illoinguinal 

T7, T12 

Cremasteric 
reflex 
(exteroceptive)

Stroking skin 
on medial 

Elevation of 
testis 

Cremaster 
 

Genital branch 
of 

L2, L3 



 

 

 aspect of thigh 
(pinching 
adductor 
muscles) 

 genitofemoral
 

Adductor 
reflex 
 
 

Tap on medial 
condyle of 
femur 

Adduction of 
leg 
 

Adductors of 
thigh 
 

Obturator L2, L3, L4 

Knee jerk Tap on tendon 
of quadriceps 
femoris below 
patella 

Extension at 
knee 
 

Quadriceps 
femoris 

Femoral (L2), L3, L4 

Gluteal reflex 
(exteroceptive) 

Stroking skin 
over gluteal 
region 

Tightening of 
buttock(incons
tant) 
 

Gluteus 
medius and 
gluteus 
maximus 

Superior and 
inferior 
gluteal 

L4, L5, S1 

Posterior tibial 
reflex 

Tap on tendon 
of tibialis 
posterior 
behind medial 
malleolus 

Supination of 
foot 
(inconstant) 

Tibialis 
posterior 
 

Tibial L5 

Semi-
membranosus 
and semi-
tendinosus 
reflex 

Tap on medial 
hamstring 
tendons 
(patient prone 
and knee 
slightly 
flexed) 

Contraction of 
semi-
membranosus 
and 
semitendin-
osus 

Semi-
membranosus 
and 
semitendin-
osus 

Sciatic S1 

Biceps 
femoris reflex 
 

Tap on lateral 
hamstring 
tendon 
(patient prone 
and knee 
slightly 
flexed) 

Contraction of 
biceps 
femoris 

Biceps 
femoris 

Sciatic S1, S2 

Ankle jerk Tap on 
Achilles 
tendon 

Plantar flexion 
of foot 
 

Triceps surae 
(and other 
flexors of 
foot) 

Tibial S1, S2 

Bulbocaverno
sus reflex 
(exteroceptive) 

Gentle 
squeezing of 
glans penis or 
pinching of 
skin of 
dorsum of 
penis 

Contraction of 
the 
bulbocavernos
us muscle, 
palpable at 
root of penis 

Bulbocaverno
sus 

Pudendal S3, S4 

Anal reflex 
(exteroceptive) 
 

Scratch or 
prick of 
perianal skin 

Visible 
contraction of 
anus 

Sphincter ani 
extemus 

Pudendal S5 



 

 

(patient lying 
on side) 

 
Somatovisceral sensitivity 
 
Types of somatovisceral sensitivity, localization and basic somatovisceral sensors   
 
 
   STOMATOVISCERAL SENSITIVITY 
STOMATIC SENSITIVITY    VISCERAL SENSITIVITY 
Superficial Deep 
sensations sensations 
 
 
Skin, hairy and Skeletal muscles,  Viscera, e.g. stomach, bowels, 
hairless  tendons, joints   liver, lungs, heart 
 
 
 
TYPE OF SENSOR   EXAMPLES OF RELEVANT STIMULI 
Mechanical sensor Pressure, touch, vibration, tension, stretch 
Thermal sensor Cooling, heating 
 
Chemical sensor Metabolites, pH, pCO2, pO2, glucose 
Nociceptive sensor Tissue damage, heat, compression 
 
 
Typical sensory disorders with lesions of different locations 
 

 Touch Pain 
 

Temperature Vibration Position Sense Symptoms of 
irritation 

Sensory 
cortex 

     Paraesthesiae 

Thalamus      Hyperpathia 
Brain stem      Hyperpathia 
Spinothala
mic tracts 

   No 
abnormality 

No 
abnormality 

(Cold) thermal 
paraesthesiae 

 
Posterior 
columns
 

 No 
abnormality 

No 
abnormality 

  Paraesthesiae 
hyperpathia 

Posterior 
roots 

     Segmental 
pains 

Peripheral 
nerve 

     Paraesthesiae, 
causalgia 

       
       
       

 



 

 

 
 
 
 
Sensory symptoms 
  
 
    
 
 
 
 

 Persistant or episodic pain in non-existent limb 
 

 
 
 
 
 
 
 Symptoms Site of lesion  Diseases 

(Examples) 
Treatment 

Hyperpathia Delayed 
burning pain in 
hyperaesthetic 
area, outlasts 
the stimulus 
 

Thalamus 
Posterior 
columns 
Peripheral 
nerves Nerve 
root 

Cerebral infarction 
Spinal cord 
ischaemia 
Incomplete nerve 
injuries Incomplete 
nerve compression  

Carbamazepine 
Phenytoin  
Amitriptyline 
 

Paraesthesia
e 

Tingling Pins 
and needles 
Numbness 
 

Sensory 
cortex 
Posterior 
columns 
Peripheral 
nerves 

Sensory Jacksonian 
epilepsy  
B12 deficiency 
Polyneuropathy 
Root or nerve 
compression 

Carbamazepine 
Phenytoin Major 
tranquilizers and 
neuroleptics TENS 
 

Dysaesthesi
ae 

Altered 
perception of 
sensory stimuli 
 

Spinothalamic 
tracts Nerve 
roots 
Peripheral 
nerves 

Myelopathies 
Intervertebral disc 
prolapse Nerve 
compression 
Polyneuropathy 

Amitriptyline  
Major tranquilizers and 
neuroleptics  
TENS 
 

Causalgia Episodic 
burning pain, 
triggered by 
touch 

Peripheral 
nerve 

Incomplete nerve 
lesions 
 

Sympathetic block 
 Butyrophenones 
Sympathectomy  
Major tranquilizers and 
neuroleptics 

Neuralgia  Brief shooting 
pains along 
nerve territory 

Peripheral 
nerve 

Trigeminal 
neuralgia Herpes 
zoster 

Carbamazepine 
Phenytoin 
 

Anaesthesia 
dolorosa 

Causalgic pain 
in anaesthetic 
territory 

Peripheral 
nerve 

Nerve transaction, 
severe nerve 
lesions (especially 

Major tranquilizers and 
neuroleptics 
 



 

 

 trigeminal) 
Phantom 
pain 

Persistant or 
episodic pain in 
non-existent 
limb 
 

CNS May follow limb 
amputation, 
occasionally after 
severe brachial 
plexus lesion 

Cordotomy Posterior 
rhizotomies 
 

Segmental 
pain 

Pain in single 
dermatome, 
with 
hyperaesthesia, 
worse with 
stretch or raised 
intraspinal 
pressure 

Nerve root 
 

Prolapsed 
intervertebral disc 
Herpes zoster 
 

Non-steroidal anti-
inflammatory agents 
Nerve blockade Disc 
surgery 
 

 
 
 
 
 
 
 

Stretching roots and meninges 
Spinal root and meningeal stretch signs (with root lesions and meningism) 

 
 
 
 

 
Terminology Technique Response Significance 
1. Lasegue Passive hip 

flexion with knee 
straight(patient 
supine) 

Radicular pain Root compression L4-
S1 or meningismus if 
positive on both sides 

2. Reversed  
Lasegue 

Passive hip 
extension(patient 
prone) 

Radicular pain Root compression L1-
L4 

3. Crossed 
Lasegue 

As in Lasegue's 
test 

Pain on opposite 
side 

Marked bilateral root 
compression 

4. Bragard As in Lasegue's 
test with 
additional 
dorsiflexion of 
foot 

Increased radicular 
pain 

As for Lasegue's, but 
consider Homan's sign 
for DVT 

5. Kernig  Knee flexion Meningismus 
6. Brudzinski Passive flexion of 

neck 
Flexion of both 
knees 

Meningismus 

 
 
 



 

 

 

 
 

Pyramidal tract signs 
 
 
Eponym Manoeuvre Response Significance 
Babinski Scratching lateral 

side of sole up and 
medially 

Dorsiflexion of great toe 
and fanning of others 

Sign of pyramidal tract 
lesion 

Sicard Nil Spontaneous appearance 
of Babinski sign 

Gross pyramidal tract lesion 

Chaddock Scratching lateral 
border of foot 
upwards below and 
around lateral 
malleolus 

As for Babinski As for Babinski 

Scherzi Scratching dorsum of 
foot around medial 
malleolus 

As for Babinski As for Babinski 

Oppenheim Forceful downward 
stroking of shin bone 

As for Babinski As for Babinski 

Gordon Squeezing middle of 
calf muscles 

As for Babinski As for Babinski 

Schafer Squeezing distal part 
of calf muscles 

As for Babinski As for Babinski 

Strümpell Patient flexes knee 
against examiner's 

As for Babinski As for Babinski 



 

 

opposing hand 
Mendel- 
Bechterew 

Percussion of dorsum 
of foot 

Plantar flexion of toes Exaggerated tendon jerk 

Monakow Stroking lateral 
border of foot 

Elevation of lateral border 
of foot 

As for Babinski 

Wartenberg Flexion of ends of 
fingers 2-5 against 
resistance 

Thumb flexion and 
adduction 

Pyramidal tract lesion 

Brissaud As for Babinski Babinski sign plus 
contraction of tensor 
fasciae latae muscle 

If absent consider possible 
feigned response 

 
 
 
Pathological reflexes and signs 
 
Terminology 
 

Manoeuvre 
 

Significance 
 

Glabellar tap, orbicularis 
oculi or blink reflex 
 

Repeated tapping of 
glabella 
 

Increased, or fails to 
fade, with 
extrapyramidal or 
supranuclear disorder 
 

Snout or pout reflex 
(orbicularis oris reflex) 
 

Percussing lips leads to 
pouting 
 

Elicited with diffuse 
brain damage 
 

Sucking reflex 
 

Stroking mouth produces 
sucking 
 

Elicited with severe 
diffuse brain damage 
 

Grasp reflex 
 

Stroking palm with a 
finger or an object causes 
grasping 
 

Elicited with diffuse 
brain damage 
 

'Magnet' reaction 
 

Hands or head follow 
objects which are brought 
close 
 

Elicited with severe 
diffuse brain damage 
 

'Gegenhalten' 
 

Patient tenses muscles 
which the examiner tries 
to stretch 
 

May occur with frontal 
lobe and basal ganglia 
lesions 
 

Palmomental reflex 
 

Forceful stroking of palm 
leads to homolateral chin 
muscle contraction 
 

Diffuse brain damage 
 



 

 

Persistent clonus (jaw, 
finger, patella, ankle) 
 

Sudden stretching of 
muscle leads to 
involuntary repetitive 
jerking 
 

Pyramidal tract lesion 
 

 
 
 
 
 
Mental state assessment 
 
  
1. Conscious level: retardation, somnolence, delirium, twilight state. 
 
2. Orientation: time, place, person. 
 
3. Powers of perception and concentration: concrete and abstract notions, interpretation. 
 
4. Ability to record, short- and long-term memory: memory gaps (possibly 
confabulation), perseveration, recollection of numbers and personal data. 
 
5. Progression of ideas - formal thinking: inhibited, circumstantial, retarded, 
perseverating, incoherent, twisted, accelerated (flight of ideas), halting of ideas, constriction, 
autism, judgmental ability, decisiveness, exaggerated ideas. 
 
6. Basic mood and affective reactivity: lability of affect, emotional incontinence, inn 
disquiet, tension, irritability, querulousness, euphoria, anxiety, sadness (depression 
hopelessness, lack of affect, antagonism, loss of self-regard, notions of guilt and poverty, 
doubts of survival 
 
7. Psychotic symptoms: hallucinations, manic ideas, personality disorders, suicidal ideas, 
compulsions, phobias 
 
8. Simulation, exaggeration 
 
9. Assessment criteria of psychic disorders with an organic basis 
  
 
Range of psychic functions and their disorders 
 
Consciousness   Somnolence               stupor               coma 
 
Alertness   Distractability, perseveration 

Circumstantiality, discursiveness Incoherence 
 
Perception/recognition Illusions, hallucinations, agnosia 
 
Interest/motivation  Apathy, impulsiveness 
 



 

 

Memory   Amnesia (occasionally with confabulation), disorientation  
for time              situation                 place             own  

     personality 
Stages of         Engram formation (learning) 

    processing:  Recording (retention)  
      Reproduction (recall) 
    Qualities: Declaratory  (a) semantic: facts 
        (b) episodic: events 

Reflective: strategies 
Duration    Short-term 

Long-term 
 

Intelligence Dementia 
Verbal 
Non-verbal 

 
Affect Lability of affect, depression, euphoria, irritability 
 
 
 
 
 
 
 
 
 
 
Brain syndromes 
 
· Angular gyrus syndrome (Gerstmann syndrome): finger agnosia, acalculia, right-left 
disorientation, agraphia and alexia (tumour, infarction, trauma) 
 
· Athetosis: sluggish writhing hyperkinesia of distal parts of limbs, variable muscle (one 
(infarction, haemorrhage, anoxia) 
 
· Balint's syndrome (mind blindness): disordered visual perception from damage to 
association fibres between Cortical visual centres (tumour, infarction) 
 
· Ballismus: see Hemiballismus 
 
· Bulbar syndrome: coma, dilated and unreactive pupils, apnoea, circulatory anomalies, 
muscles flaccid (trauma, tumour, infarction) 
 
· Cerebellar hemisphere syndrome: ipsilateral limb ataxia, dysdiadochokinesis, 
hypotonia, gaze nystagmus (tumour, infarction, haemorrhage) 
 
· Cerebellar vermis syndrome: trunk and gait ataxia, muscle hypotonia, saccadic gaze 
pursuit, dysarthria (tumour, atrophies) 
 
· Cerebellopontine angle syndrome: deafness, tinnitus (with acoustic neuroma), VII and 



 

 

V nerve deficits. ipsylateral cerebellar and contralateral pyramidal signs (meningioma, 
detmoid) 
 
· Choreic syndromes: involuntary rapid random jerks of facial and of groups of limb 
muscles (cessation during sleep), hypotonicity of muscles, persistent knee extension on 
tapping knee jerk (ischaemia, inflammation, degenerative, toxic) 
 
· Clivus syndrome: ipsilateral oculomotor pressure palsy (including pupil) (tumour, 
haemorrhage) 
 
· Corpus callosum syndromes: (a) Rostra]: apraxic left hand, contralateral grasp reflex 
(b) Central: dysgtaphia left hand (c) Splenium: alexia, homonymous hemianopia (glioma, 
corpus callosum degeneration) 
 
· Decerebrate syndrome: coma, synergism of flexor and extensor muscles, autonomic 
disorders, oculomotor and pupillary unreactivity (trauma. tumour) 
 
· Disconnection syndromes: neuropsychological disorders (often agnosic) from lesions 
of interhemispheric association tracts. e.g. lesion of splenium plus left occipital lobe (left 
posterior cerebral infarct): right homonymous hemianopia, alexia and achromatopsia; or, 
lesion of association tracts from left to right motor cortex and left arcuate tract: right-sided 
ideomotor apraxia with sympathetic left hand dyspraxia (Liepmann) 
 
· Dystonic syndrome: variable hypertonicity and contraction of muscle groups lasting 
seconds, rotatory movements of neck and trunk (ischaemia, toxic, degenerative) 
 
· Foramen jugulare syndrome (Siebenmann syndrome): Lesion of cranial nerves IX, X, 
XI (turnout, trauma, jugular vein thrombosis) 
 
· Foramen magnum syndrome: episodic head and neck pain, vomiting. autonomic 
disorders, abnormal head postures, ocular bobbing, bulbar dysarthria (turnout, craniocervical 
anomalies) 
 
  Frontal lobe syndrome: personality change, altered drive, lack of judgment, fits (focal 
motor, adversive), contralateral paresis, motor aphasia dominant hemisphere) (trauma. 
tumour, infarction) 
 
· Hemiballismus: unilateral hurling hyperkinesis due to interruption of tracts from 
subthalamic nucleus (corpus Luysii) to globus pallidus (infarction, haemorrhage) 
 
· Hettwig-Magendie syndrome (skew deviation): down-and-in squint of one eye, or up-
and-out by other eye, from damaged trochlear decussation (turnout, haemorrhage) 
 
· Hypothalamic syndrome: diabetes insipidus, sleep and autonomic (e.g. temperature) 
disorders. 
 
· Insular cortex syndrome: focal epilepsy, abnormal trunk sensations (turnout) 
 
· Internuclear ophthalmoplegia: see p. 9 
 



 

 

· Klüver-Bucy syndrome: oral tendencies (mouthing of objects), reduced drive. amnesia, 
occ. sexual disinhibition (bi-temporal media] temporal lobe damage from infarcts, trauma, 
atrophies, e.g. Pick's disease) 
 
Medullary syndromes 
  Lateral infarctions 
1. Avellis syndrome: ipsilateral IX and X with contralateral sensory-motor hemiparcsis 
2. Cestan-Chenais syndrome: ipsilatetal Hotner's and hemiataxia with PaTesis of IX and 
X and conttalateral sensory-motor hemiparesis 
3. Schmidt syndrome: ipsilateral paresis of IX, X, XI and XII with contralateral sensory-
motor hemiparesis 
4. Tapia syndrome: ipsilateral paresis of IX.  X and XII with contralateral sensory-motor 
hemiparesis 
5. Vernet syndrome: ipsilateral parcsis of IX, X and XI with contralateral sensory-motor 
hemiparesis 
 
Posterolateral medullary infarction (Wallenberg's syndrome): ipsilateral Horner's, hemiataxia, 
nystagmus, trigeminal sensory loss, paresis of IX and X, with contralateral dissociated sensory 
loss below (posterior cerebellar Or vertebral artery ischaemia) Inferior medullary infarction 
(Jackson's syndrome): ipsilateral hypoglossal paresis with contralateral motor hemiparesis 
 
· MilI’s Palsy: Slowly Progressive and entirely motor, contralateral hemiparesis from 
localized precentral cortical atrophy 
 
· Midbrain syndrome: coma, autonomic and respiratory disorders, extensor spasticity, 
oculomotor palsies (trauma, tumour, infarction) 
 
· Nothnagel syndrome: ipsilateral oculomotor palsy with contralatcral hemiataxia 
(midbrain tectus infarction or lumour); see Parinaud's syndrome 
 
· Occipital lobe syndrome: contralateral homonymous hemianopia, visual 
hallucinations, dyslexia, visual agnosia (tumour, infarct, haemorthage, trauma) 
 
· Olfactory groove syndrome: unilateral or bilateral anosmia, personality change 
(trauma, turnout) 
 
· Orbital apex syndrome: lesions of 11, III, IV and VI and V' (trauma, tumour) 
 
  Parasagittal syndrome: contralateral or bilateral lower limb palsy with micturition 
disorders (tumour) 
 
· Parietal lobe syndrome: contralateral sensory disturbance, homonymous hemianopia, 
inattention, focal sensory seizures, spatial disorientation (nondominant hemisphere), amnestic 
aphasia (dominant hemisphere) (tumour, infarction, haemorrhage) 
 
· Parinaud's syndrome: upward gaze palsy, poor convergence, pupils abnormal (dorsal 
midbrain turnout or infarction); see Nothnagel syndrome 
 
· Patkinson's syndrome: hypokinesia, rigidity, tremor 
 



 

 

· Persistent vegetative state 
 
 
 
 
 
 
 
Magnetic stimulation: motor evoked potentials (MEP) 
 
Principles 
High energy magnetic fields (0.5-2.5 Tesla) are produced by brief current changes in a coil 
which in turn induce a current flow in the region of the neural structures for stimulation.  It is 
feasible to stimulate cortical structures, nerve roots (e.g. C7, L3/L4), cranial nerves, plexuses 
and peripheral nerve, and to elicit a blink reflex. 
 
Sites for stimulation 
The illustration indicates sites for cortical stimulation of face, hand and leg muscles.  Spinal 
stimulation of hand muscles is sited over the spinous processes C7/Tl, for the leg muscles 
over L3/L4.  Stimulation occurs at the intervertebral foramina.  The spinal cord itself is 
virtually inexcitable by this method. 

 



 

 

 
For cranial nerve stimulation the coil is placed ipsilaterally in a parieto-occipital position. 
 
Advantages and disadvantages 
1. A painless, non-invasive and rapid method of investigating central and peripheral 
motor tracts, and suitable for extensive routine application. 
2. A supramaximal stimulus cannot be determined with certainty, and amplitudes must 
therefore be used in a limited way, particularly in stimulation of the peripheral nervous 
system.  The exact site of stimulation of peripheral nerves cannot be predetermined. 
 
Indications 
Definition of the level of spinal and supraspinal disorders, demonstration of subclinical 
pyramidal tract lesions (particularly multiple sclerosis, motor neuron disease), exclusion of 
psychogenic 'paralysis'; the early diagnosis of idiopathic facial palsy. 
 
Contraindications 
Cardiac pacemakers, presence of ferromagnetic foreign bodies (particularly old aneurysm 
clips), severe cardiac arrhythmias, especially when cervical roots or brachial plexus are to be 
stimulated, epilepsy. 
 



 

 

 
Magnetic stimulation sites 
 
Target muscle'   Central stimulation    Target muscle   
lst dorsal interosseous  of facial muscles   Tibialis anterior 
Transcranial stimulation showing various coil positions (marker at vertex).  To stimulate 
thenar muscles a smaller stimulating coil must be moved contralaterally.  When the coil is in a 
temporal position the physical current direction needs to be reversed.  A frontal or parietal 
stimulus site may be used relative to the postvertex gyrus for stimulation of tibialis anterior. 
Anterior cervical roots are stimulated electrically with the cathode over C7.  The centre of the 
coil is placed on the cranial side of C7. 
 
Magnetic stimulation: normal range 
 
Amplitudes 
In cortical stimulation a right-left discrepancy of over 50% is definitely abnormal, likewise a 
diminution to less than 15% of the compound muscle action potential (CMAP) on peripheral 
nerve stimulation. 
 
Latencies 
(Reproduced after Kloten, H., Meyer, B., Britton, C. et al. (1992) Zeitschrift EEG EMG, 23, 
29-36.) 
 
CML/PML = central/peripheral motor latency in ms (standard deviation).  Right - left 
discrepancies in excess of 2 ms are pathological 
 
1st dorsal interosseous muscle 
 Age Total latency PML CML 



 

 

 19-29 20.6 (1.8) 14.0 (1.3) 5.8 (1.0) 
 30-59 20.7 (1.4) 14.6 (1.3) 6.0 (0.9) 
 >60 21.2 (1.6) 14.9 (1.4) 6.5 (1.1) 
 
Tibialis anterior muscle 
 Age Total latency PML CML 
 19-29 28.3 (2.5) 14.7 (1.3) 13.4 (1.9) 
 30-59 29.6 (3.0) 14.7 (2.1) 14.3 (1.7) 
 >60 31.1 (2.5) 15.5 (2.0) 16.1 (1.9) 
 
Nasal muscle (Rössler, K., Hess, C. and Schmid, U. (1989) Investigation of motor pathways 
by electrical and magnetic stimulation. Journal of Neurology and Neurosurgical Psychiatry, 
52, 1149.) 
 
Magnetic stimulation of cortex 10.0 (1.0) 
Magnetic transcranial nerve stimulation     4.9 (0.5) 
      right-left difference 0.3 (0.3) 
 
Electrical stylomastoid stimulation       3.7 (0.5) 
   right-left difference 0.3 (0.4) 
Transosseal latency         1.2 (0.2) 
 
 
 
 
 
 
 
 
Indications for lumbar puncture 
  
 
 
 
Demonstration or exclusion of inflammatory processes 
· Meningitis 
· Encephalitis 
· Polyradiculitis, polyneuritis, Guillain-Barré syndrome 
· Multiple sclerosis 
· Myelitis 
· Vasculitides. 
 
Confirmation or exclusion of subarachnoid haemorrhage 
 
Confirmation or exclusion of a tumour with meningeal involvement 
Meningeal tumour infiltration 
Periventricular tumour. 
 
Demonstration of specific antibodies in the CSF 
 Tick-borne polyneuritis (Lyme disease, borrelioses) 



 

 

 AIDS encephalopathies 
 Neurosyphilis 
    Para- and postinfectious polyneuritis 
 
Beware of risk of causing a fatal coning by lumbar puncture in presence of raised intracranial 
pressure (suspicious history and/or papilloedema). 
 
 
Cerebrospinal fluid (CSF) 
 
Appearance at puncture 
  Clear = Normal 
  Turbid = Cell count >300/mm 3 
 
  'Purulent' = Cell count >1000/mm3 
  Xanthochromic = Old haemorrhage or very high protein, or severe jaundice 
  Bloody = Recent haemorrhage: exclude 'traumatic' tap by collecting three 
   serial samples and centrifuging - yellow supernatant fluid > 6 
   hours after haemorrhage 
 
Normal CSF 
· Cells: 0-5/mm 3 
· Total protein: 0.15-0.45g/l 
 
  Glucose: 48-70mg/dl about 50-60% of blood glucose sampled same time: 
  2.7-4.1 mmol/l reduced in bacterial and fungal infections 
  IgA: 1-6mgA 
  IgG 10-40mg/l 
· Igm: < 1 mg/l 
 
Headache: classification 
 
  
1. Migraine 
1.1 Migraine without aura 
1.2 Migraine with aura 
1.2.1 Migraine with typical aura 
1.2.2 Migraine with prolonged aura 
1.2.3 Familial hemiplegic. migraine 
1.2.4 Basilar migraine 
1.2.5 Migraine aura without headache 
1.2.6 Migraine with acute onset aura 
1.3 Ophthalmoplegic migraine 
1.4 Retinal migraine 
1.5 Childhood periodic syndromes that may be precursors to or associated with migraine 
1.5.1 Benign paroxysmal vertigo of childhood 
1.5.2 Alternating hemiplegia of childhood 
1.6 Complications of migraine 
1.6.1 Status migrainosus 
1.6.2 Migrainous infarction 



 

 

1.7 Migrainous disorder not fulfilling above criteria 
 
2. Tension-type headache 
2.1 Episodic tension-type headache 
2.1.1 Episodic tension-type headache associated with disorder of pericranial muscles 
2.1.2 Episodic tension-type headache unassociated with disorder of pericranial muscles 
2.2 Chronic tension-type headache 
2.2.1 Chronic tension-type headache associated with disorder of pericranial muscles 
2.2.2 Chronic tension-type headache unassociated with disorder of pericrartial muscles 
 
2.3 Headache of the tension-type not fulfilling above criteria 
 
3. Cluster headache and chronic paroxysmal hemicrania 
3.1 Cluster headache 
 
3.1.1 Cluster headache periodicity undetermined 
 
3.1.2 Episodic cluster headache 
 
3.1.3 Chronic cluster headache 
 
3.1.3.1 Unremitting from onset 
 
3.1.3.2 Evolved from episodic 
 
3.2 Chronic paroxysmal hemicrania 
3.3 Cluster headache-like disorder not fulfilling above criteria 
 
4. Miscellaneous headaches unassociated with structural lesion 
4.1 Idiopathic stabbing headache 
4.2 External compression headache 
4.3 Cold stimulus headache 
 
4.3.1 External application of a cold stimulus 
 
4.3.2 Ingestion of a cold stimulus 
 
4.4 Benign cough headache 
4.5 Benign exertional headache 
4.6 Headache associated with sexual activity 
4.6.1 Dull type 
4.6.2 Explosive type 
4.6.3 Postural type 
 
 
5. Headache associated with head trauma 
5.1 Acute post-traumatic headache 
 
5.1.1 With significant head trauma and/or confirmatory signs 
5.1.2 With minor head trauma and no 



 

 

confirmatory signs 
5.2 Chronic post-traumatic headache 
5.2.1 With significant head trauma and/or confirmatory signs 
5.2.2 With minor head trauma and no confirmatory signs 
 
6. Headache associated with vascular disorders 
6.1 Acute ischaemic cerebrovascular disease 
6.1.1 Transient ischemic attack (TIA) 
6.1.2 Thromboembolic stroke 
6.2 Intracranial haematoma 
 
6.2.1 Intracerebtal haematoma 
 
6.2.2 Subdural haematoma 
 
6.2.3 Extradural haematoma 
 
6.3 Subarachnoid haemorrhage 
6.4 Unruptured vascular malformation 
 
6.4.1 Arteriovenous malformation 
 
6.4.2 Saccular aneurysm 
 
6.5 Arteritis 
6.5.1 Giant cell arteritis 
6.5.2 Other systemic arteritides 
6.5.3 Primary intracranial arteritis 
6.6 Carotid or vertebral artery pain 
 
6.6.1 Carotid or vertebral dissection 
 
6.6.2 Carotidynia (idiopathic) 
 
6.6.3 Postendarterectomy headache 
 
6.7 Venous thrombosis 
6.8 Arterial hypertension 
 
6.8.1 Acute pressor response to erogenous agent 
 
6.8.2 Phaeochromocytoma 
 
6.8.3 Malignant (accelerated) hypertension 
 
6.8.4 Pre-eclampsia and eclampsia 
 
7. Headache associated with non-vascular intracranial disorder 
7.1 High cerebrospinal fluid pressure 
 



 

 

7.1.1 Benign intracranial hypertension 
 
7.1.2 High pressure hydrocephalus 
 
7.2 Low cerebrospinal fluid presiure 
7.2.1 Postlumbar puncture headache 
7.2.2 Cerebrospinal fluid fistula headache 
7.3 lntractanial infection 
7.4 Intracranial sarcoidosis and other non-infectious inflammatory diseases 
7.5 Headache related to intrathecal injections 
7.5.1 Direct effect 
7.5.2 Due to chemical meningitis 
7.6 Intracranial neoplasm 
7.7 Headache associated with other intracranial disorder 
 
Headache: classification (continued) 
 
8. Headache associated with substances or their withdrawal 
8.1 Headache induced by acute substance use or exposure 
8.1.1 Nitrate/nitrite induced headache 
8.1.2 Monosodium glutamate induced headache 
8.1.3 Carbon monoxide induced headache 
8.1.4 Alcohol-induced headache 
8.1.5 Other substances 
 
8.2 Headache induced by chronic substance use or exposure 
 
8.2.1 Ergotamine-induced headache 
8.2.2 Analgesics abuse headache 
8.2.3 Other substances 
8.3 Headache from substance withdrawal (acute use) 
 
8.3.1 Alcohol withdrawal headache (hangover) 
 
8.3.2 Other substances 
 
8.4 Headache from substa6ce withdrawal (chronic use) 
 
8.4.1 Ergotamine withdrawal headache 
 
8.4.2 Caffeine withdrawal headache 
 
8.4.3 Narcotics abstinence headache 
 
8.4.4 Other substances 
 
8.5 Headache associated with substances but with uncertain mechanism 
 
8.5.1 Birth control pills or oestrogens 
 



 

 

8.5.2 Other substances 
 
9. Headache associated with non-cephalic Infection 
9.1 Viral infection 
 
9.1.1 Focal non-cephalic 
9.1.2 Systemic 
9.2 Bacterial infection 
 
9.2.1 Focal non-cephalic 
 
9.2.2 Systemic (septicaemia) 
9.3 Headache related to other infection 
 
10. Headache associated with metabolic disorder 
10.1 Hypoxia 
10.1.1     High altitude headache 
 
10.1.2 Hypoxic headache 
 
10.1.3 Sleep apnoea headache 
 
10.2 Hypercapnia 
10.3 Mixed hypoxia and hypercapnia 
10.4 Hypoglycaemia 
10.5 Dialysis 
10.6 Headache related to other metabolic abnormality 
 
11. Headache or facial pain associated with disorders of cranium, neck, eyes, ears, nose, 
sinuses, teeth, mouth or other facial or cranial structures 
  11.1 Cranial bone 
  11.2 Neck 
 
11.2.1 Cervical spine 
11.2.2 Retropharyngeal tendinitis 
11.3 Eyes 
11.3.1 Acute glaucoma 
11.3.2 Refractive errors 
11.3.3 Heterophoria or heterotropia 
11.4 Ears 
11.5 Nose and sinuses 
11.5.1 Acute sinus headache 
11.5.2 Other diseases of nose or sinuses 
11.6 Teeth, jaws and related structures 
11.7 Tcmporomandibular joint disease 
 
12. Cranial neuralglas, nerve trunk pain and deafferentation pain 
12.1 Persistent (in contrast to tic-like) pain of cranial nerve origin 
 
12.1.1 Compression or distortion of cranial nerves and second or third cervical roots 



 

 

12.1.2 Demyelination of cranial nerves 
 
12.1.2.1 Optic neuritis (retrobulbar neuritis) 
12.1.3 Infarction of cranial nerves 
12.1.3.1 Diabetic neuritis 
12.1.4 Inflammation of cranial nerves 
 
12.1.4.1 Herpes zoster 
 
12.1.4.2 Chronic post-herpetic neuralgia 
 
12.1.5 Tolosa-Hunt syndrome 
 
12.1.6 Neck-tongue syndrome 
 
12.1.7 Other causes of Persistent pain of cranial nerve origin 
 
12.2 Trigeminal neuralgia 
12.2.1 Idiopathic trigeminal neuralgia 
12.2.2 Symptomatic trigeminal neuralgia 
12.2.2.1 Compression of trigeminal root or ganglion 
12.2.2.2 Central lesions 
12.3 Glossopharyngeal neuralgia 
12.3.1 Idiopathic glossopharyngeal neuralgia 
12.3.2 Symptomatic glossopharyngeal neuralgia 
12.4 Nervus intermedius neuralgia 
12.5 Superior laryngeal neuralgia 
12.6 Occipital neuralgia 
12.7 Central causes of head and facial pain other than tic douloureux 
12.7.1 Anaesthesia dolotosa 
12.7.2 Thalamic pain 
12.8 Facial pain not fulfilling criteria in groups 11 or 12 
 
13. Headache not classifiable 
 
 



 

 

 
 
Headache: differential diagnosis 
Designation Age at 

presentation 
and sex 

Timing of 
onset 

Localization 
and type of 
pain 

Cocomitant 
symptoms 

Triggers Drug 
Treatment 

Migraine Puberty, M 
< F, in 
childhood 
M > F 

Onset often 
in morning 
may last24-
72h, weekly 
recurrences 

Hemicrania 
or unilateral 
start, mainly 
frontotempo
ral, 
changing 
sides, 
boring, 
throbbing, 
patient 
retires to 
bed 

Nausea, 
vomiting, 
intolerance 
light and 
noise; 
possibly 
flickering 
scotoma, 
focal 
neurological 
symptoms 
 

Some foods 
(cheese, 
chocolate), 
drinks (red 
wine), 
premenstrua
l, relaxation, 
alcohol, 
weather 
change 

Beta-
blockers, 
calcium 
antagonists, 
sumatriptan 

Cluster 
headache 
(migrainous 
neuralgia) 

Age 30-40 
years, 80% 
males 

Nights, 
often same 
time, 20-
120 min. 
Daily for 
weeks, free 
for months 

Unilateral 
periorbital, 
severe 
shooting 
pain, 
restless 
perambulati
on 

Redness of 
eye and 
forehead, 
ipsilateral 
tear and 
nasal 
secretion, 
Homer's 
syndrome 

None; 
occasionally 
alcohol, 
histamine, 
nitrate 

Corticostero
ids, 
serotonin 
antagonists, 
lithium, 
sumatriptan 
oxygen 

Chronic 
paroxysmal 
hemicrania 

Age 30-50 
years, F > 
M 

Day and 
night5-
30min. No 
remissions 

Unilateral, 
shooting, 
boring 

Lacrimation
, facial 
flushing and 
lid swelling 

None; rarely 
head 
movement 

Indomethaci
n 



 

 

Trigeminal 
neuralgia 

Older ages, 
more 
females 

Numerous 
daily 
attacks, 
lasting 
seconds. 
Free months 
to years 

Unilateral, 
mostly 2nd 
and 3rd 
division 
Unbearable, 
severe 
shooting, 
burning 
pain 

Anorexia, 
avoids 
speaking, 
shaving 
triggering 

Touching 
trigger 
points, 
chewing, 
swallowing, 
cold air 

Carbamazep
ine, 
Phenytoin 

Cranial 
arteritis 

Over age 50 
years 

Day and 
night, 
continuous 
for weeks 
and months, 
no 
remission 

Mainly 
temporal, 
dull 
pressure 
pain, often 
bilateral 

Swollen 
tender 
temporal 
artery. High 
ESR. 
Possible 
visual 
disorder, 
joint and 
muscle 
aches 
(polymyalgia 
rheumatica) 

Chewing 
aggravates 
('claudicatio
n') 

Corticostero
ids 

Tension 
headache 

Adults, F > 
M 

Waxes 
during day, 
lasts weeks 

Diffuse, 
later worse 
at back, 
tight band 

Insomnia, 
psychiatric 
symptoms, 
apprehensio
n factors 

Stress, 
psychologic
al 

Anxiolytics, 
antidepressa
nts 

Analgesics 
headache 

Adults, 90% 
female 

Morning-
night, 
weeks, 
months 

Diffuse, 
dull, 
pressing 

Pallor, 
alopecia, 
anorexia, 
nausea, 
renal failure 

Withdrawal 
of analgesic 
drugs 

Beta-
blockers, 
amitriptylin
e 

 
 
 
 
 
 
 
 
 
Differential diagnosis of cluster headache and chronic paroxysmal 
hemicrania 
 
 Cluster headache(migrainous 

neuralgia) 
Chronic paroxysmal 
hemicrania 

Prevalence by sex Male >> female Female >> male 
Age of affection 20-40 years 30-50 years 
Site of pain Orbitofrontal, strictly Orbitofrontal, strictly 



 

 

unilateral unilateral 
Accompaniments Unilateral lachrimation and 

rhinorrhoea, conjunctival 
injection, Horner's syndrome 

Unilateral lachrimation and 
rhinorrhoea, lid swelling 

Course Periods of pain lasting weeks, 
remissions lasting months, 
often worse spring and 
autumn 

No remissions, daily attacks 
of pain 

Diurnal pattern Often at night, often at same 
time 

None 

Attack frequency 1-4/day 6-30/day 
Attack duration 20-120min 5-30min 
Triggers Alcohol, GTN, histamine, 

certain foods 
Rarely head movement 

Treatment  
         During attack  
         Interval 

Ergotamine, oxygen, 
sumatriptan corticosteriods, 
ACTH, serotonin antagonist 
(pizotifen), lithium 

Indomethacin (aspirin) 

 
 
 
 
Diagnostic criteria of drug-induced headache 
 
1. Headaches > 20 days/month 
2. >10 hours of headache per day 
3. Drug use on >20 days/month (analgesics, ergot derivatives) 
4. Headaches increase after cessation of drugs 
5. No connection between continuous headache and pretreatment headache syndrome 
 
Groups of drugs liable to cause headache 
 
 Analgesics, anti-inflammatories, antimalarials 

Corticosteroids 
 Thyroid preparations 
 Nitrate, antiarrhythmic agents 

Glycosides, diuretics 
 Ergot derivatives  
 Hypolipidaemic agents 
 Calcium antagonists  

Various (acetazolamide, amantadine, bromocriptine, carbamazepine, griseofulvin, 
isoniazid, metronidazole, nitrofurantoin, phenytoin, rifampicin, theophylline) 

 Progestogens, oestrogens   
 Benzodiazepines, barbiturates   
 Muscle relaxants   
 
 
 
Neuralgias. and pain in face and head 
1. Trigeminal neuralgia: commonly 2nd and 3rd divisions; attacks have trigger point 



 

 

(may be symptom of tumours, inflammation, Multiple Sclerosis) 
 
2. Anaesthesia dolorosa: continuous trigeminal pain in hypalgesic or analgesic territory 
of nerve (after surgery or ophthalmic herpes zoster) 
 
3. Raeder's syndrome: symptomatic neuralgia of 1st division with Horner's syndrome, 
possibly also ophthalmoplegia (middle cranial fossa pathology) 
 
4. Gradenigo's syndrome: continuous 1st and 2nd division pain with disordered 
sensation, VI nerve palsy (tumour or inflammation in region of petrous apex) 
 
5. Glossopharyngeal neuralgia: pain in root of tongue, throat, external auditory meatus 
(idiopathic, tumour) 
 
6. Neuralgia of superior laryngeal nerve: laryngeal pain on swallowing, yawning, talking; 
with cough and hoarseness (infections, tumours) 
 
7. Nasociliary neuralgia: paroxysmal orbital pain on touching medial canthus and 
chewing; associated with oedema and rhinorrhoea (idiopathic, infections) 
 
8. Neuralgia of sphenopalatine ganglion (Sluder's neuralgia): minute-long attacks of pain 
in orbit, root of nose and upper jaw with lacrimation, rhinorrhoea and facial flushing 
(idiopathic in older females) 
 
9. Neuralgia of auriculotemporal nerve (gustatory sweating): on eating a dragging pain 
with local flushing and sweating, lachrimation.  Localized sensory disorder (after parotid 
surgery or parotitis) 
10. Vidian's neuralgia (greater superior petrosal nerve): pain medial canthus (with 
tenderness), root of nose, upper jaw, palate, with sneezing (idiopathic, inflammatory) 
 
11. Tolosa-Hunt syndrome: retro-orbital pain in superior orbital fissure syndrome (non-
specific inflammatory) 
 
12. Geniculate ganglion neuralgia: attacks of pain in the ear (vascular malformations, 
tumour) 
 
13. Costen's syndrome: continuous facial pain in front of ear with burning in mouth, 
dizziness and tinnitus (anomalies of temporomandibular joint) 
 
14. Styloid process syndrome: glossopharyngeal pain (from excessively long styloid 
process, local calcification or trauma) 
 
15.  Occipital neuralgia: paroxysmal pain along greater or lesser occipital nerve 
(idiopathic) 
 
16. Neck-tongue syndrome: dullness and pain of tongue (lingual nerve) and of C2 on head 
rotation (compression of C2 root) 
 
17. Neuralgia of intermedius nerve: deep ear pain, paroxysmal with trigger point in ear 
(idiopathic, varicella-zoster virus infection) 



 

 

 
 
 
Brain tumours: localization 
 
 

Localization Symptomatology Tumour types 
 

Frontal lobe Personality change, 
headache  
Epilepsy (liability to serial 
fits) 
Hyposmia/anosmia 
 

Meningioma (olfactory 
groove, sphenoid wing, 
parasagittal) 
Astrocytoma, glioblastoma, 
oligodendroglioma 
Metastases (bronchus, 
breast, melanoma) 
 

Temporal lobe Epilepsy (psychomotor 
attacks)  
Hemiparesis, aphasia, 
homonymous hemianopia,  
Personality change 
 

Meningioma (sphenoid), 
glioblastoma, astrocytoma,  
oligodendroglioma 
Metastases (renal, 
gastrointestinal) 
 

Parietal lobe Epilepsy, hemiparesis, 
hernianopia 

Meningioma (faix, 
convexity), glioblastoma, 
oligodendroglioma 
metastases (bronchus, breast, 
renal, melanoma) 
 

Occipital lobe Homonymous visual field 
defects, visual symptoms 
 

Meningioma (parasagittal, 
tentorial), glioblastoma, 
metastases (bronchial, renal, 
breast) 

Ventricular Raised intracranial pressure 
(ICP) crises (obstructive 
hydrocephalus) 

Ependymoma, plexus 
papilloma, epidermoid, 
dermoid, meningioma (falx), 
colloid cyst 

Basal ganglia Hemiparesis, thalamic 
syndrome 

Astrocytoma, 
otigodendroglioma, 
glioblastoma, metastases 
(bronchus, breast) 

Midbrain Endocrine disorders 
(hypothalamus)  
Parinaud's syndrome, cranial 
nerve palsies, obstructive 
hydrocephalus (raised ICP) 

Glioma (in children), 
pinealoma 
 

Brain stem Cranial nerve palsies, 
pareses, sensory deficits, 
raised ICP signs (obstructive 
hydrocephalus) 

Glioma (in children), 
astrocytoma, metastases 
(breast, bronchus, renal), 
hypoglossal neuroma, clivus 



 

 

tumour (chordoma, 
meningioma, epidermoid, 
chondroma) 

Cerebellum Hemiataxia, tilt, hypotonia, 
raised ICP crises (acute 
brain herniation) 

Spongioblastoma and 
medulloblastoma in children, 
4th ventricle ependymoma, 
angioblastoma, metastases 
(gastrointestinal tract, 
bronchus, breast) 

Cerebellopontine angle Tinnitus, deafness, VII and 
V nerve compression, 
hemiataxia, headache; late: 
raised ICP 

Acoustic neuroma, 
meningioma, dermoid, 
aneurysm, trigeniinal 
neuroma 

Sellar region Headache, endocrine 
symptoms, bitemporal 
hemianopia 

Pituitary adenoma, 
craniopharyngioma, 
meningioma (tuberculum 
sellae) epidermoid, 
aneurysm, optic nerve 
glioma in children 
 

 
 
 
 

 
 
 
 
Pituitary hormones: anterior lobe (adenohypophysis) 



 

 

 
The four messenger and the two direct acting hormones of the anterior   
 
The anterior lobe is site of formation and storage of 6 hormones: 4 messenger hormones that 
act on other endocrine glands: 
ACTH (→ adrenals: ↑ Cushing's syndrome, ↓ Addison's disease) 
TSH (→ thyroid: hyper-, hypothyroidism) 
FSH (→ gonads) 
LH (→ gonads) 
 
The two direct acting hormones act on other systems or whole organism: 
GH (→ all cells of body, ↑ gantism or acromegaly) 
Prolactin (→ many cells: ↑galactorrhoea, secondary amenorrhoea; 
impotence,gynaecomastia) 
Control of release of all anterior lobe hormones is exclusively humoral via 6 hypothalamic 
neurohormones (table below) 
 
ACTH: adrenocorticotrophic hormone (corticotrophin); TSH: thyroid stimulating hormone 
(thyrotrophin);-FSH: follicle stimulating hormone; LH: luteinising hormone (both FSH and 
LH are gonadotrophins); GH: growth hormone, also STH: somatotropic hormone 
(somatotropin) 
 
 
Hypothalamic regulatory hormones 
 
Hypothalamic releasing hormones (RH) and inhibiting hormones (IH) regulate the 
release of six anterior pituitary hormones 

Abbreviation Name Target hormone 

Releasing hormone  
CRH 

Corticotrophin releasing 
hormone 

ACTH 

TRH Thyrotrophin releasing 
hormone 

TSH 

LHRH Luteinizing hormone releasing 
hormone 

FSH, LH 

GHRH Growth hormone releasing 
hormone 

GH 

PRH Prolactin releasing hormone Prolactin 
 

Inhibiting hormone  
GHIH 

Growth hormone IH 
(somatostatin, SS) 

GH 

PIH Prolactin inhibiting hormone Prolactin 

 
Motor disorders of the central nervous system Basal ganglia: functions 
 
Afferents and efferents of basal ganglia 
The major afferent excitatory inflow comes to the corpus striatum from the whole cortex 
(neurotransmitter: glutamate); an inhibitory pathway continues thence to the substantia nigra 



 

 

and pallidum (neurotransmitter: GABA).  Efferents in part directly to brain stem, in part to 
thalamic motor nuclei (inhibitory: GABA), and from there to motor cortex; powerful feed-
back loop between substantia nigra and striatum (dopaminergic Parkinsonism). 
 
Role of basal ganglia in motor functions 
Mainly participation in conversion of motor planning into movement pattern programming, 
i.e. definition of a temporospatial sequence of impulses which govern the executive motor 
centres; this includes definition of the parameters of movement such as strength, direction, 
speed and amplitude of movement. 
 
Concomitant but separate functional loops (cortico-subcortical, trans-striatal, e.g. putamen, 
caudate) cooperate with afferents and efferents of the basal ganglia.  Ibis applies also to the 
performance of motor components. 
 
Loop           Performance task - comment 
 

Skeleto-motor Preparation for movement and control of parameters of movement such 
as direction, amplitude, speed, strength.  Organized somato-topically, 
with emphasis on mouth and face motility 

 
Oculomotor  Control of eye movements, e.g. time control of saccades; cortical 

afferents from frontal eye field (area 8, additionally also area 7) 
 

Complex  Three loops are known at present: 1. dorsolateral - prefrontal, 
'associative'  2. orbito - frontal, 3. anterior - cingulate.  Functions so far 

undetermined, probably participation in programming motor strategies 
for motivational and cognition-determined performances 

 
Disease staging of Parkinsonism 
 
  
 
Stage I Unilateral symptoms/signs with no or slight disability 
 
Stage II Bilateral symptoms/signs, no postural disorder 
 
Stage III Slight to moderate disability; disordered posture with instability on turning or 

external dislodgment.  Employability partially preserved 6ob dependent) 
 

Stage IV  Full-blown picture with severe disability.  Standing and walking preserved  

Stage V  Patient confined to wheel-chair or bed and dependent on help. 
 
 
 
 
Grading of disability in Parkinsonism 
 
  
 



 

 

I  Bradykinesia of hands 
  0·= normal 
  1 = hint of slowing 
  2 = moderate, micrographia 
  3 = severe, obvious impairment of function 
 
II Rigidity 
  0 = none 
  1 = slight 
  2 = moderate 
  3 = severe (even when treated) 
 
III Posture 
  0  = normal 
  1  = head forward up to 12.5cm 
  2  = head forward up to 15 cm; upper limbs flexed 
  3  = head forward more than 15 cm; upper limbs flexed above hip level 
 
IV Upper limb swinging (walking) 
 0 = normal 
  1 = one arm reduced 
  2 = one arm immobile 
  3 = both arms immobile 
 
V Gait 
  0 = normal 
  1 = stride down to 30-45 cm 
  2 = stride down to 15-30cm 
  3 = stride < 10cm; festination 
 
VI Tremor 

 0 = none 
 1 = amplitude < 2.5cm 
 2 = amplitude < 10cm 
 3 = amplitude > 10 cm; writing and self-feeding impossible 

 
VII Face 

 0 = normal 
 1 = slight lack of expression 
 2 = moderate lack of expression; mouth held open at times 
 3 = frozen face (mask), drooling 

 
VIII Seborrhoea 

 0 = none 
 1 = increased 
 2 = greasy kin, lightly so 
 3.= greasy :kin all over head 

 
IX  Speech 

 0 = normal 



 

 

  1 = hoarse, poor lilt 
 2 = hoarse, monotonous, indistinct 
 3 = palilalia 

 
X  Independence 

 0 = normal 
  1 = difficult but preserved 

  2 = partly dependent, everything slowed 
 
Maximal score 30: most severe form of Parkinsonism 
 
 
 
 
Idiopathic-parkinsonism (Parkinson's disease): diagnostic criteria 
 
  
· At least two of the cardinal signs: hypokinesia, rigidity, tremor, impaired postural 

reflexes 
· Unilateral onset (with asymmetry during evolution) 
· Positive response to L-dopa (apomorphine test, L-dopa test) 
· Course ≥ 10 years. 
Criteria of exclusion Encephalitis 

· Treatment with dopamine receptor antagonists or calcium antagonists, 
drug abuse (MPTP) 

· Concurrent features of cerebrovascular disease 
· Course with prolonged remissions 
· Oculogyric crises 

Vertical gaze palsies 
· Kayser - Fleischer rings 
· Cerebellar symptoms or signs 
· Pyramidal tract signs 
· Severe early dementia 
· Severe early dysautonomia 
· Gait apraxia 
· Unilaterality >10 years 
· Failure to respond to L-dopa 
· Absence of progression over ≥ 5 years 
· Incompatible findings in CT or MRI 

 
 
 
 
 
Apomorphine test 
 
  
 



 

 

Tests for dopaminergic responsiveness; apomorphine is a potent dopamine receptor (D1 and 
D2) agonist which allows prediction of result of L-dopa treatment. Premedication required 
because of gastrointestinal side-effects. 
 
Premedication 
· Domperidone tablets, 20mg thrice daily for 2 days, or 
· Ondansetron tablets, 4 mg 1 h before test, or 4 mg by slow iv injection immediately 

before apomorphine test. 
 
Apomorphine test 
Apomorphine subcutaneous injections,     1.5 mg 

 3.0 mg after 30 min interval 
4.5 mg using alleviation of patient's 

individual defects for assessment of 
effect.  

Alternative L-dopa test with laevodopa, 250 mg/carbidopa 25 mg 
 
Reliability of tests:  apomorphine test 67-90% 
  L-dopa test       80% 
False negative and false positive test responses may occur. 
A positive test does not confirm a diagnosis of idiopathic Parkinsonism. 
 
 
Parkinsonism: causes 
 
Aetiology or Parkinsonism 
 
1. Idiopathic Parkinsonism (Parkinson's disease) 

(a) Juvenile form (onset before 40 years): akinetic-rigid, progressive 
(b) Senile form (after age of 70 years with features of dementia, rapid progression) 
(c) Tremor predominant symptom, often unilateral initially, fairly long-term prognosis 
(d) Rigid-akinetic form: usually bilateral, poor long-term prognosis 

 
2. Parkinsonism-plus syndromes (multisystem degenerations) 

(a) Olivo-ponto-cerebellar degeneration (with cerebellar features) 
(b) Progressive supranuclear palsy (Steele-Richardson-Olszewski syndrome): 

associated vertical gaze palsy 
(c) Shy - Drager syndrome (dysautonomia): associated orthostatic hypotension 
(d) Striatonigral degeneration (with pseudobulbar features) 
(e) Parkinsonism - dementia - motor neuron disease complex (from island of Guam) 

 
3. Secondary Parkinsonism 

(a) Metabolic causes 
(i) Wilson's disease (copper metabolism) 
(ii) Fahr's syndrome (calcium and phosphorus metabolism) 
(iii) Hallervorden - Spatz disease 

(b) Toxic causes 
(i) Carbon monoxide, manganese poisoning 
(ii) MPTP (meperidin) drug abuse 
(iii) Major tranquilizers, reserpine, metoclopramide, methyl dopa, flunarizine 



 

 

(c) Infectious causes 
(i) Acute meningoencephalitis 
(ii) Postencephalitic Parkinsonism 
(iii) Creutzfeldt - Jakob disease 
(iv) Neurosyphilis 

 
4. Syndromes resembling Parkinson's disease 

(a)     Vascular Parkinsonian syndrome 
(b)     Post-traumatic Parkinsonism 
(c) 'Normal pressure' hydrocephalus 
(d) Parkinsonism produced by tumours 
(e) Tremor syndromes 
(f) Hypothyroidism 

 
 
 
 
 
Glossary of Parkinsonism 
 
Akinetic-rigid form 
No, or very slight, tremor, good L-dopa response, often early onset 
 
Akinetic crisis 
Inability to move, speak or swallow 
 
Cogwheeling 
Tremulous resistance to passive movement 
 
Drug holiday 
Cessation of anti-Parkinsonian drugs (under inpatient observation) 
 
Dyskinesias 
Choreo-athetoid movements with L-dopa or dopaminergic drugs 
 
Dystonias 
Dystonic hyperkinesias (on L-dopa), usually focal (perioral, blepharospasm) 
 
En bloc movements 
Movement of whole body on turning head or trunk 
 
End-of-dose akinesia 
Akinesia following interval from last medication 
 
Facial dissociation 
Mobile lower, with rigid upper face 
 
Freezing 
Sudden immobility (e.g. in doorway or traffic) independent of [,-dopa dose 
 



 

 

Hyperkinesias 
Sudden overshooting movements (especially with L-dopa overdose) 
 
Mask 
Rigid expressionless face 
 
Micrographis 
Diminishing size of handwriting 
 
Oculogyric crises 
Tonic fixing of gaze (usually upwards) in postencephalitic Parkinsonism 
 
On-off phenomenon 
Switch from normal or hyperkinetic mobility to akinesia 
 
OsciHations 
Variability of Parkinsonism, spontaneous diurnal, or from day-to-day, or after L-dopa 
 
Palilalia 
Repetitive utterances (usually linked to monotony and feeble phonation) 
 
Paradoxical hyperkinesia 
Sudden good mobility (with fear, stress, effort) independent of L-dopa intake 
 
Peak-dose dyskinesia 
 
Dyskinesia linked to interval from medication 
 
Pill rolling 
Coarse antagonistic finger tremor 
 
Propulsion 
Tendency to fall forward at sudden checks 
 
Retropulsion 
Involuntary stepping backwards 
 
Rigidity 
Tonic increase in muscle tone 
 
Start hesitation 
Variant of freezing 
 
Tremor-dominant form 
Relatively little rigidity or akinesia, very slow deterioration over years 
 
Wearing off 
v End-of-dose akinesia 
 
 



 

 

 
 
 
 
 
 
 
 
Differential diagnosis of tremor 

  
 
Symptomatic tremor: main causes 
 
Endocrinopathy  

 Hyperthyroidism 
 Hypoglycaemia 
 Phaeochromocytoma 
 Hypoparathyroidism 
Metabolic causes 
 Wilson's disease 
 Liver diseases 
 Alcohol intoxicationand withdrawal 
 Uraemia 
Toxic causes 

 Mercury 
 Lead 
       Arsenic  
 Carbon monoxide 
 Manganese 
 Cyanide 

 Methanol 
 Heroin (MPTP) 
Medication side-effects 

 Lithium 
 Valproate 
 Phenytoin (rarely) 
 Neuroleptics 
 Theophylline 
 Corticosteroids 

 Thyroxine 
 Alpha-methyl-dopa 

 Flunarizine, Cinnarizine 
      Cyclosporin A 
 Methotrexate 
 Antihypertensives (with reserpine) 
 Antipsychotics 

 Tetrabenazine  
 
 



 

 

 
Dystonias and dyskinesias 
 
 
 

 Localization Cause Treatment 
Drug-induced 
dyskinesias(tardive 
dyskinesia) 

Oropharyngeal, rarely 
limbs 

Phenothiazines, 
phenytoin, L-dopa 
dopaminergics, 
tricyclic 
antidepressants 

Stop drug trigger. For 
acute state: 
anticholinergics, for 
chronic state: 
suipiride, 
tetrabenazine, 
clozapine, valproate 

Senile oral dyskinesia 
 

Oropharyngeat Idiopathic Pimozide, 
tetrabenazine 

Spasmodic torticollis Neck muscles Idiopathic, perinatal 
lesion 

Haloperidol, lysuride, 
botulinum toxin 
injections, bio-
feedback, benzhexol 

Meige 
syndrome(bilateral 
facial spasm) 

Oromandibular + eye 
closure 

Idiopathic, in 
Parkinsonism 

Tetrabenazine, 
lysuride, baclofen, 
lithium 

Blepharospasm Eye closure Idiopathic, in 
Parkinsonism 
psychogenic 

Botulinum toxin 
injections, 
clonazepam, 
benzhexol 

Hemiballismus Unilateral arm(and 
lower limb) 

Subthalamic infarct, 
bleed 

Tetrabenazine, 
haloperidol 

Athetosis Hands and feet, uni 
or bilaternal 

Perinatal brain lesion, 
striatal infarction, 
familial, Wilson's 
disease 

Tetrabenazine, 
haloperidol 

Paroxysmal choreo-
athetosis 

Arms, legs, often 
triggered by alcohol 

Familial, rarely 
sporadic 

Carbamazepine, 
phenytoin 

Chorea Oral, limbs Hereditary 
(Huntington's 
chorea), streptococcal 
infection 
(Sydenham's chorea), 
pregnancy 

Haloperidol, 
tetrabenazine, 
chlopromazine, 
suipiride, penicillin 
(Sydenham's), 
benzodiazepines in 
pregancy 

Torsion dystonia Trunk and limbs Idiopathic, perinatal 
brain damage, 
Wilson's disease, 
encephalitis 

Tetrabenazine, L-
dopa, bio-feedback, 
benzhexol 

Wilson's disease Limbs, face Inherited copper 
metabolism defect 

d-Penicillamine, 
dimercaprol, zinc 
sulphate 

Gilles de la Tourette Generalized, Idiopathic Pimozide haloperidol, 



 

 

syndrome coprolalia clonidine 
 
 
The myoclonias 
 
  
 
1. Physiological myoclonus Hypnagogic/waking-up myoclonus  
 Startle myoclonus  
 Myoclonus after muscular exertion  
  Hiccough 
 
2. Essential myoclonus 
  Familial myoclonus 
  Benign myoclonus 
  Nocturnal myoclonus 
  Hyperexplexia 
 
3. Epileptic myoclonus 
  Neonatal fits 
  Myoclonic drop attacks 
  Pyknolepsy 
  Impulsive petit mal 
  Epilepsia partialis continua 
  Reflex epilepsy (photosensitive)  
  Matutinal myoclonus in idiopathic epilepsy 
  Progressive myoclonic epilepsy 
 
4. Myoclonus as a feature of various underlying diseases 
  Lipidoses (Tay-Sachs, etc.) Leucodystrophies 
  Tuberous sclerosis 
  Systemic atrophies (Friedreich, Pierre Marie) 

 Generalized paresis of insane (syphilis) 
 Whipple's disease 

Extrapyramidal syndromes (chorea, torsion dystonia, progressive supranuclear palsy, 
Wilson's disease) 

 Malaria 
 
5. Symptomatic myoclonus 
 

(a) In storage disorders Progressive myoclonic epilepsy (with Lafora inclusion bodies) 
Ceroid lipofuscinosis Sialidosis 

 
(b) Degenerative (hereditary)  
 Dyssynergia cerebellaris myoclonica of Ramsay Hunt 

Progressive myoclonic epilepsy of Unverricht and Lundborg 
 

(c) Viral 
  Encephalitis (lethargica, herpes simplex) 

 SSPE, Creutzfeldt-Jakob disease (slow virus) 



 

 

 
(d) Paraneoplastic 
 Myocionus-opsocionus syndrome (with neuroblastomal bronchial carcinoma) 

 
(e) Metabolic 
 Liver diseases 
 Renal diseases (? dialysis)  
 Hyponatraemia  
 Hypoglycaemia  
 Anacidotic hyperglycaemia 

 
(f) Toxic 

Drugs (L-dopa, bromocriptine, tricyclic antidepressants, INH, phenytoin, diclofenac, 
piperazine, prostagiandin) 

  Convulsive Poisons (strychnine, bemegride) 
 Intoxications (methyl bromide, lead, mercury) 

 
(g)  Diffuse or focal brain damage Hypoxia 
  Trauma 
  Hyperthermia 
  Electric shock 
  Decompression (caisson) disease  
  Tumour (arteriovenous malformation) 

 Thalamotomy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Scale for quantification of neurological deficits in the course of infarction: NIH stroke 
scale  
  
 
Conscious level 
0 =    awake 
1 = drowsy, somnolent 
2 = stupor (rousable to correct localization of painful stimulus) 
3 = no reaction, or extensor or flexor spastic response 
 
Response to questions (month, age) 



 

 

0 = both answers correct 
1 = one answer correct 
2 = both answers wrong or no response 
 
Reaction to verbal order (open or shut eyes, hand grip) 
0 =    both correct 
1 = one correct 
2 = no reaction or incorrect action 
 
Eye movements 
0 = normal 
1 = partial gaze palsy 
2 = complete gaze palsy (also to oculocephalic manoeuvre) 
 
Visual field 
0 = full 
1 = incomplete hemianopia 
2 = complete hemianopia 
 
Facial palsy 
0 = normal 
1 = slight 
2 = moderate 
3 = complete 
 
Attempted posture (affected arm) 
0 = unremarkable (10s) 
1 = pronation 
2 = 90' posture fails <10s, rapid droop  
3 = postural attempt fails 
 
 
 
Attempted posture (affected lower limb) 
0 = unremarkable (5 s) 
1 = droops 
2 = lower limb flops (5 s) 
3 = postural attempt impossible 
 
Limb ataxia (affected side) 
0 = normal 
1 = one limb ataxic 
2 = both limbs ataxic 
 
Sensation 
0 = normal 
1 = hypesthesia 
2 = anaesthesia 
 
Neglect 
0 = normal 



 

 

1 = partial neglect (inattention) one side 
2 = complete hemi-neglect (several sensory modalities) 
 
Dysarthria 
0 = normal 
1 = dysarthric but easily understood 
2 = severe dysarthria, barely intelligible 
 
Aphasia 
0 = normal 
1 = mild dysphasia (word finding difficulty, paraphasia, grammatical errors) 
2 = motor (Broca) or sensory (Wernicke) aphasia or variants 
3 = complete aphasia, muteness 
 
 
Scale for assessment of independence after cerebrovascular  accident 
(Barthel scale) 
 
  
 
Eating 
10 = independent (with aids) 
5 = needs help (e.g. cutting food) 
0 = needs to be fed 
 
 
 
Washing 
5 = possible without help 
0·= feasible only with help 
 
Bodily care (brushing teeth, combing hair, shaving) 
5 = possible without help 
0 = feasible only with help 
 
Dressing 
10 = independent 
5·= possible only with assistance 
0·= totally dependent 
 
Bowel control 
10 = independent of aids 
5 = occasional incontinence, requires assistance 
0 = incontinent 
 
Bladder control 
10 = independent 
5 = occasional incontinence, requires assistance 
0 = incontinence or indwelling catheter 
 



 

 

Use of toilet (lavatory) 
10 = independent use of lavatory or bedpan  
5 = requires help 
0 = bed-ridden, totally dependent 
 
Wheel-chair to bed transfer 
15 = independent use of wheel-chair 
10 = minimal help needed 
5 = can sit but needs much assistance 
0 = bed-ridden 
 
Mobility 
15 = can manage 50 steps (walking aids but no frame) 
10 = manages 50 steps with help (accompanying person, frame) 
5 = can manage distance of 50 paces in a wheelchair 
0 = no longer able to manoeuvire wheel-chair 
 
Climbing stairs 
10 = independent with holds and walking aids 
5 = possible with help from accompanying person 
0 = impossible 
 
Symptoms and signs of cerebral venous sinus thrombosis  

  General features 
· Headache with nausea and vomiting 
· Mild to marked pyrexia 
· Raised ESR, leucocytosis 
· Signs of raised intracranial pressure (papilloedema, disordered consciousness) 
· Convulsive seizures (focal > generalized, often with postictal pareses) 
· Disorientation, psychiatric symptoms. 
 
Focal features 
· Superior sagittal sinus thrombosis Lower limb palsy, tetraparesis, bladder dysfunction 
 
· 'I'ransverse sinus thrombosis 
  Cranial nerve deficits IX, X, XI  
  Soft tissue swelling in mastoid region, possibly VI nerve palsy (inferior petrosal sinus) 
 
       Cavernous sinus thrombosis - 

 Cranial nerve deficits III, IV, V, VI, 
 Proptosis, lid oedema, chemosis, papilloedema 

 
·     Cortical vein thrombosis 
  Alternating hemipareses, epileptic fits 
 
·     Deep cerebral veins 
  Bilateral extrapyramindal features, rigidity. 
 



 

 

Venous sinus thrombosis: causes and associated disorders 
 
Haematological disorders and defects 
  Antithrombin III deficiency 
 Protein C and S deficiency 
  Haemolytic anaemia 
  Paroxysmal nocturnal haemoglobinuria 
  Idiopathic thrombocythaemia 
 
Immunological disorders 
  Behqet's disease 
  Wegener's granulomatosis 
  Crohn's disease 
 
Hormonal disorders and deviations 
  Oral contraceptives 
  Pregnancy, postpartum state (puerperium) 
 
Infections 
  Meningitis 
  Otitis media, mastoiditis 
 
Others 
  Lymphoma, leukaemia 
  Local turnout invasion (carcinomatosis) 
  Arteriovenous malformation 
  Craniocerebral trauma 
 Cryofibrinogenaemia 
   Antiphospholipid antibody syndrome  
   Disseminated intravascular coagulation  
   Polycythaemia, leukaemias  
   Nephrotic syndrome. 
 
   Sarcoidosis  
   Paraneoplastic  
   Ulcerative colitis. 
 
   Androgen therapy. 
 
   Aspergillosis 
   Trichinosis  
 
   Budd - Chian syndrome 
   Cachexia, marasmus, dehydration 
   Cardiac/pulmonary diseases. 
 
 
Glasgow coma scale 
 
  



 

 

 
   Score 
 
 Eye opening Spontaneously 4 
  In response to speech 3 
  In response to pain 2 
  None 1 
 
 Verbal response Orientated 5 
  Confused 4 
  Inappropriate, single words 3 
  Incomprehensible sounds 2 
  Absent 1 
 
 Motor responses Obeys commands 6 
  Localizing response to pain 5 
  Flexor response to pain 4 
  Atypical flexor response 3 
  Extensor response 2 
  Absent 1 
 
 Maximum score  15 
 Minimum score  3 
 
 
 
Glasgow outcome scale 
 
  
 
1. Death without recovery of consciousness after brain trauma. 
 
2. Persistent vegetative state: patient unresponsive, eyes open, vegetative functions intact. 
 
3. Severe disability: patient conscious but disabled, requiring help because of physical 

and/or mental disability. 
 
4. Moderate disability: patient manages daily activities (with aids), can use public transport 

and do sheltered work but has obvious disability. 
 
5. Good recovery: resumption of normal life with slight neurological deficits. 
 
Note:  Record date of examination after date of trauma.  
   Record details of physical and mental deficits. 
 
The Glasgow outcome scale is also applicable for record of assessment after secondary brain damage (cardia  
arrest, resuscitation), after encephalitis and strokes. 
 
 
 



 

 

 
 
Cranial nerve damage from trauma 
 

Nerve(s) Consequence Mechanism Treatment Prognosis 
Olfactory 
(filaments) 

Anterior fossa  
fracture, blunt  
head trauma,  
contusions 

Stretch/rupture 
of filaments 
neuronal), 
cerebral 
contusion 
(central) 

None Spontaneous recovery 
 up to 1 year, then  
poor 

Optic Fracture of orbit, 
 optic canal,  
middle fossa 

Contusion,  
haematoma 

Operative  
decompression 

Dependent on surgery, 
 variable 

Oculomotor Orbital, craniofa- 
cial fracture,  
severe craniocereb- 
ral trauma 

Direct or indirect 
pressure damage 

Corticosteroids Variable 

Trochlear Orbital fracture Direct or indirect 
pressure damage 

Corticosteroids Variable 

Trigeminal Craniofacial,  
orbital and petrous 
 fractures 

Direct pressure  
damage 

Surgery for  
mandibular  
lesion,  
otherwise  
corticosteroids 

Variable 

Abducens Orbital fracture,  
severe craniocereb- 
ral trauma 

Direct or indirect 
 pressure damage 

Corticosteroids Variable 

Facial Laterobasal  
fractures 

Immediate  
stretching, late  
compression by  
oedema,  
haemorrhage 

Surgery for  
immediate  
palsy, if  
delayed  
corticosteroids,  
expectant 

Dependent on surgery, 
 variable 

Vestibulocochlear Laterobasal  
fractures, cerebral  
contusion 

Petrous fracture  
site may produce 
 middle or inner  
ear deafness,  
direct VIII nerve  
lesion 

Surgerv for  
middle ear  
deafness not  
for inner ear 

Favourable,  
irreversible 

Glossypharyngeal 
 and vagus 

Posterior fossa  
fractures 

Pressure lesions None Variable 

Spinal-accessory Neck lesions Direct lesion Possibly graft  
operation 

Irreversible 

Hypoglossal Hypoglossal  
foramen fracture 

Compression in  
canal 

Surgical  
decompression 

Unfavourable 

 
 



 

 

Toxic polyneuropathies 
  
 
Organic solvents 
 
Carbon disulphide, benzene, methyl alcohol (optic neuropathy), hexacarbons (phenol, white 
spirit, toluene, xylol: autonomic dysfuntion), carbon tetrachloride (incling optic nerve), 
tetrachloro-ethane (dysgeusia, small hand and foot muscles), trichloro-ethylene (trigeminal 
anaesthesia and dysaesthesiae), tetra-chloro-ethylene, chloro-bi-phenyl, mono-chloro-methane 
(visual disorder and ptosis), hydrazine, tri-ortho-cresylphosphate (,mainly motor and 
autonomic, later also myelopathy), di-chloro-benzol (dysaesthesiae, optic nerve), acrylamide 
(mainly upper limbs, with rashes), ethylene oxide (peroneal palsy), dimethyl-amino-proprio-
nitrile (early bladder and potency disorders, perianal sensory loss), phenol (median). 
 
 
Pesticides, heavy metals, disinfectants 
Arsenic (alopecia, pigmentation, hyperkeratosis, pains), barium polysulphide (purely motor), 
DDT (optic and acoustic nerve damage), di-nitro-phenol, mono-bromomethane, phosphoric 
acid ester (long latency, myelopathy), penta-chloro-phenot (dysaesthesiae, possibly optic-
nerve), dichloro-phenoxy-acetic acid, thallium (hyperpathia, pelvic girdle, autonomic 
symptoms), di-chloro-benzene, lead (wrist drop), gold, mercury (mainly sensory), hexa-
chlorophen, alkyl-phosphate (E600 and E605: motor, autonomic, myelopathy). 
 
 
Polyneuropathies from drugs and medications 
 
Chemotherapeutic agents, antibiotics, fungicides 
Sulphonamides, dapsone (motor), nitrofurantoin (vitamin B, and B6 deficiency nitrofurazone 
(pain), furaltadone (cranial nerve involvement), hydroxyquinoline optic nerve involvement, 
myelopathy), chloroquine (myopathy), diamines (trigeminal involvement), vidarabin (burning 
feet), metronidazole (sensory), ethambuto (optic nerve), ethionamide (sensory, reversible), 
isoniazid (vitamin B6 deficiency, autonomic involvement), amphotericin B (motor), 
chloramphenicol (sensory, reversible, vitamin B, deficiency), gentamycin (VIII nerve 
damage), streptomycin (VIII nerve damage), polymyxin. 
 
Cardivascular drugs, anticoagulants 
 
Amiodarone (reversible, paraesthesiae), hydralazine (vitamin B6 deficiency), ergotamine 
derivatives (reversible), methysergide, disopyramide, sodium cyanate, phenytoin, clofibrate. 
 
Psychotropic agents, sedatives, hypnotics 
Amitriptyline (peroneal palsy), imipramine, phenelzine, lithium, thalidomide (dysaesthesiae), 
glutethimide, nitrous oxide (paraesthesiae, myelopathy).  
 
Various drugs 
Indomethacin, gold (pain), colchicine, phenytoin, disulfiram (dysaesthesiae, optic nerve 
involvement), cimetidine (reversible), carbamazepine, thiouracil derivatives (smell and taste 
disorders), carbimazole (smell and taste disorders), sulphonyl ureas: chlorpropamide, 
tolbutamide. 
 



 

 

Cytostatic agents 
Chlorambucil, nitrofurazone, vincristine (intestinal symptoms, cranial nerve involvement), 
vinblastin (reversible), cytarabine (sensory, reversible), procarbazine (sensory, reversible), 
cis-platinum (ototoxicity, optic nerve damage). 
Local infusion nerve damage: mustine, melphalan, dactinomycin (actinomycin D). 
 
 
 
 
Guillain-Barré syndrome: definition 
 
  
 
Progressive motor and mainly symmetrical peripheral nervous system disorder, usually 
maximal within 4 weeks from onset 
 
 
Areflexia 
Slowed nerve conduction velocities (<70%) on neurophysiological testing (often patchy or 
proximal conduction block) and / or 
 

Reduction of amplitudes (<80%) 
CSF protein increase + normal cells after first week Improvement starts 2-4 weeks after 
symptomatic peale 
 
Optional features 
Cranial nerve involvement (facial nerve in 50%) 
Sensory symptoms/signs 
Disorders of autonomic functions 
CSF pleocytosis 
Absence of CSF protein rise 
Normal neurophysiology initially (in up to 15%) 
 
 
 
 
Chronic inflammatory demyelinating polyneuritis (CIDP): definition 
 
  
Progressive or relapsing motor and sensory dysfunction of more than one limb of a peripheral 
nerve nature over at least 2 months, plus hypo- or areflexia, reduction in conduction velocities 
<70%, and/or amplitude reduction <80%. 
CSF protein raised, with cell count <10/mm3 if HIV negative, or <50 if HIV positive. 
 
 
 
 
Diet in phytanic acid storage (Refsum's) disease 
 



 

 

  
 

 Allowed Prohibited 

Fats Vegetable fats Butter, lard, bacon 

Milk products Skim milk, low fat cheese, 
yoghurt 

Ice cream, cream, unskimmed milk, high 
and medium fat cheese 

Meat and fish Lean veal and beef, venison, lean 
fish, lean ham, non-fatty soup, 
lean poultry 

Fatty meat and fish, goose, duck, 
sardines, sausages 

Eggs  All foods containing egg yolks, 
mayonnaise 

Fruit Peeled apple and pears, oranges, 
tangerines, grapefruit, banana, 
peach, apricot, pineapple 

Grapes, unpeeled apple and pear 

Vegetables Carrots, cauliflower, celery, 
asparagus, beetroot, turnip, 
kohlrabi, fennel, radishes 

Green beans, peas, broccoli, cabbages, 
sprouts, lettuce, endives, cucumber, 
parsley, leeks, green pepper, spinach 

Desserts and 
sweets 

Cakes and pastries prepared with 
vegetable margarine and few 
eggs, jams, honey, sugar 

Chocolate, cocoa, ovaltine 

Nuts  All types of nuts 

Bread All types of bread  

Accompaniments Rice, potato, pastry (low egg 
yolk) 

 

 
 
 
 
Varieties of immunoneuropathy 
 
· Acute polyradiculopathy (Guillain-Barré syndrome) 
 
· Polyradiculitis (chronic inflammatory demyelinating polyneuritis: CIDP) 
· Neuropathy with gammopathies 

(a) With benign gammopathy 
(b) With myeloma 
(c) With macroglobulinaemia (Waidenström's syndrome) 
(b) With primary amyloidosis 

 
· Motor neuron syndromes (motor neuron disease, GM1, neuropathy, postpoliomyelitis 

syndrome) 
 
· Paraneoplastic neuropathies 
 
· Pathogen-induced neuropathies (e.g. with HIV infection, borreliosis) 
 

Systemic and non-systemic vasculitid 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Causes of lumbosacral root disorders 
 
  
 
 

Causes Main localization and clinical features 
Spinal degenerative changes (spondylosis 
and osteoarthritis) 

Monotadiculat syndromes, especially roots 
L4-S1 

Lumbar stenosis Neutogenic 'claudication' 
Other spinal troubles (spondylolisthesis, 
ankylosing spondylitis, trauma, turnouts, 
inflammations, osteoporosis with 
spontaneous fractures) 

Unilateral and bilateral lesions of nerve roots 

Tumours of nerve roots and adjacent 
structures (netirinoma, meningioma, 
secondary carcinoma or sarcoma, 
plasmacytoma, lymphomas.  Differential 
diagnosis: abscess, haematoma) 

Initially unilateral painful root syndrome, 
spreading to polyradicular, bilateral or cauda 
equina syndrome (e.g. epidural turnout 
extension) 

Localized lumbosacral tumourous 
malformation and ependymoma 

Conus or cauda equina syndrome 



 

 

Carcinomatous or sarcomatous meningitis 
and turnout metastases (medulloblastoma) 

Polyradicular symptoms and signs (CSF 
cytology +) 

Dysrhaphism and tethered cord syndrome Conus-cauda equina syndromes, especially 
with growth spurts in children 

Arachnoiditis Mono- and polyradicular irritation and 
defects 

Radiculitis (zoster, herpes simplex, Lym 
disease) 

Appropriate skin rashes, CSF cells and 
protein raised 

Metabolic radiculopathies Chiefly in elderly diabetics: involvement 
single or multiple thoracic or lumbar roots 

 
 
 
 
 
 
 
 

 
 
 
 
 
Non-radicular neurological causes of lower limb pains 
 
  
 
 



 

 

Localization of disease process Particular features 

Central nervous system Thalamic syndrome: intra- and 
extramedullary cord lesions (especially 
lumbosacral enlargement and conus 
medullaris) 
 

Peripheral nervous system Polyneuropathies and hereditary system 
disorders  

Lumbosacral plexus Pelvic and hip trauma, inflammations, 
tumour spread, late radiation effect, psoas 
haematoma or abscess, diabetes 
 

Lower limb peripheral nerves Trauma and surgical lesions, misdirected im 
injections; compression (m6ralgia 
paraesthetica, tarsal tunnel, Morton's 
metatarsalgia, saphenous nerve in adductor 
canal; external compression by bandaging 
or posture) 
 

Compartment syndromes Anterior and posterior tibial and other 
compartments 

Autonomic nervous system Sympathetic reflex dystrophy, tumour 
infiltration of lumbar sympathetic chain 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Classification of peripheral nerve injuries 
 
  
 
 Grade 1 Neurapraxia 
  Conduction block from myelin sheath damage 
 
 Grade 2 Axonotmesis I 



 

 

  Interruption of axon, distal Wallerian degeneration 
 
 Grade 3 Axonotmesis II  
  Additional lesion of endoneurium 
 
 Grade 4 Axonotmesis III 
  Additional lesion of perineurium 
 Grade 5 Neurontmesis 
  Complete nerve transaction including epineurium 
 
Grades 4 and 5 constitute an absolute indication for surgical intervention 
 
 Differential diagnosis of brachial plexus from cervical root lesions 
 
 

Brachial plexus Cervical root 
Histamine test negative (no flare) 
(intradermal injection 0.1 ml of 1/1000 
solution of histamine) 

Histamine test positive 

Diminished sensory nerve action potential Normal sensory nerve action potential 
Hypo- or anhidrosis in area of reduced 
sensation 

Increased or normal sweating in 
anaesthetic territory 

EMG: normal in paravertebral muscles EMG: paravertebral muscles show 
denervation (7-10 days) 

Proximal neurography: infraganglionic 
type of defect (F-wave, SSEP) 

Proximal neurography: supraganglionic 
type of defect 

Myelography normal Myelography may show empty or 
ruptured root pockets 

CSF clear CFS haemorrhagic 
Invariably multiradicular Monoradicular or multiradicular 
No cervical pain syndrom Cervical pain syndrom 

 
 
 
 
 
 
 
 
BRACHIAL PLEXUS LESION 
 
BRACHIAL PLEXUS   PERIPHERAL NERVES 
 
TRUNKS: UPPER, MIDDLE, AND LOWER TRUNK LESION 
 
Upper trunk 
(from C5, C6, C4)  Dorsal scapular nerve (to rhomboids and levator scapulae) 
   Suprascapular nerve (to supra- and infraspinatus) 



 

 

   Subclavian nerve (to subclavius) 
Middle trunk  
(from C7)  Subscapular nerve (to subscapularis and teres major) 
   Long thoracic nerve (to serratus anterior muscles) 
   Pectoral nerves (to pectoralis major and minor muscles) 
Lower trunk 
(from C8 and T1)  Thoracodorsal nerve (to latissimus dorsi) 
 
 
CORDS: POSTERIOR, LATERAL AND MEDIAL CORD LESION 
 
Posterior cord  Circumflex nerve (to deltoid and teres minor muscles) 
(from C5 to T1)  (C5 and C6) 
   Radial nerve (C5-T1) 
 
Lateral cord  Musculocutaneous nerve (C5-C7) (to coracobrachialis,  
(from C5-C7)  biceps, brachialis muscles) 
   Lateral root of median nerve (C5-C7) 
 
Medial cord  Medial root of median nerve (C8, T1) 
(from C8 and T1)  Ulnar nerve (C8, T1) 
   Medial cutaneous nerve of arm (C8, T1) 
   Medial cutaneous nerve of forearm (C8, T1) 
 
Upper plexus lesion (Erb - Duchenne) 
Paresis of deltoid, supra- and infraspinatus, biceps, supinator and brachioradialis muscles 
Sensory disturbance over deltoid and radial side of forearm (not invariably) 
Biceps and brachioradialis (supinator) jerks absent 
 
Middle plexus lesion (mostly in combination with upper plexus lesion) 
Paresis of triceps, wrist and finger extensor, pronator teres muscles 
Sensory disturbance radial side of hand and C7 dermatome 
Loss of finger jerk 
 
Lower plexus lesion (Dejerine - Klumpke) 
Paresis of ulnar and median innervated small hand muscles (lumbricals, interossei, flexors) 
Sensory disturbance ulnar border of forearm and hand 
Loss of finger jerk 
(Often associated homolateral Horner's syndrome from cervical sympathetic lesion) 
 



 

 

 



 

 

 



 

 

 
 
Brachial plexus: spinal root supply (C4-T1) and peripheral distribution 
 
  
 
 
Main features of brachial plexus lesions 
 
Upper plexus lesion (Erb - Duchenne); roots C5-C6 
Paresis of shoulder abduction and external rotation and of elbow flexion.  Biceps and 
superior jerks lost.  Sensation lost from shoulder tip down to radial side of forearm. 
 
Lower plexus lesion (Dejerine - Klumpke); roots C8-T1 
Paresis of finger flexion and small hand muscles.  Finger jerk absent 
Sensory loss ulnar border of hand and forearm.  Possible associated Horner's syndrome. 
 
Middle plexus lesion; root C7 (uncommon, usually part of upper plexus lesion) 
Paresis of arm, hand and finger extension.  Triceps jerk absent 
Sensory loss digits 2 and 3, extending strip up hand and forearm. 
 
Main features of brachial plexus cord lesions 
Posterior cord: axillary and radial nerves 
Paresis of shoulder abduction, arm, hand and finger extension 
Sensory disturbance lateral border of arm and forearm. 
Lateral cord: musculocutaneous and lateral root of median nerve 
Paresis of elbow flexion, pronation, wrist and finger flexion 
Sensory disturbance digits 1 to 3, radial border of forearm. 
Medial cord: ulnar and medial root of median nerve, medial cutaneous nerves of arm and 
forearm 
Paresis of thenar muscles, finger adduction and abduction, ulnar flexion of wrist and fingers 
Sensory disturbance in ulnar border of hand. 
 
 
 
 
 
Common causes of peripheral nerve lesions 
  
 
Causes of median nerve palsy 
 
Palsy including pronator teres 
Site of lesion: medial aspect of arm 
'Lovers palsy' (nocturnal pressure), trauma, surgery, supracondylar process 
 
Palsy without pronator, teres involvement 
Lesion at elbow (flexor aspect) 
Instrumentation for angiography, etc., dislocations and fractures, plaster of Paris splint 
Pronator teres syndrome, sublimis tunnel (tendon of flexor digitorum sublimis) 



 

 

Bicipital aponeurosis.(lacertus fibrosus) 
 
Paresis of terminal phalanges of digits 1, 2, (3), without sensory loss 
Site of lesion: proximal forearm 
Anterior interosseous syndrome from compression by bands. 
 
Thenar palsy with sensory loss digits 1, 2, radial half of 3 and palm 
Lesion site: distal forearm, flexor aspect of wrist joint 
Penetrating trauma, fractures, dislocations, surgery, injections. 
 
Thenar palsy with sensory loss digits 1, 2 and radial half of 3 
Site of lesion: carpal tunnel (fibrosis, arthropathy, repetitive pressure, pregnancy, acromegaly, 
hypothyroidism) 
Sensory loss of whole, or halves, of digits 1-3 
Site of lesion: palm 
Penetrating injuries, plaster of Paris pressure. 
 
 
Causes of ulnar nerve palsy 
 
Palsy including flexion of terminal phalanx of digit 5 (medial half flexor digitorum 
profundus) 
 
Lesion site: arm or elbow 
Ulnar groove syndrome: late result of trauma, mobile and subluxating ulnar nerve, 
degenerative changes, pressure (e.g. plaster of Paris, crutches), tumours, surgery, trauma, 
cubital tunnel syndrome (aponeurosis distal to medial epicondyle). 
 
 
 
 
Palsy with sensory loss ulnar border of hand on dorsal side (ramus dorsaus) 
Lesion site: proximal forearm 
Fractures, soft tissue injuries, A-V shunt operation (possibly dorsal ramus only). 
 
Palsy of all ulnar supplied small hand muscles, sensory loss digits 5 and half of 4 
Site of lesion: wrist joint 
Penetrating injuries; tumours, narrowing of ulnar (or Guyon's) tunnel at wrist. 
 
Isolated paralysis of interossei, lumbricals, adductor pollicis, flexor pollicis brevis (deep 
branch) 
 
Site of lesion: palm 
Cyclists palsy, ulnar (or Guyon's) tunnel, injuries to palm. 
 
Isolated sensory loss in digits 5 and half of 4 (superficial branch) 
Site of lesion: ulnar side of palm, ulnar (or Guyon's) tunnel. 
 
 
 



 

 

Radial nerve lesions 
 
Causes of radial nerve palsy 
 
With paralysis of triceps muscle 
 
Lesion site: in axilla 
Crutch palsy, plaster of Paris cast. 
 
With paralysis of brachioradialis muscle 
Lesion site: arm above elbow 
Fracture of shaft of humerus 
'Saturday night' (park bench) palsy. 
 
 
Wrist drop with sensory loss dorsum of hand (radial side) 
Lesion site: elbow 
Injuries, operations. 
 
 
Paresis of finger extensors without sensory loss (deep branch) 
Lesion site: proximal part of forearm 
'Radial tunnel' syndrome, local lumps (ganglion, fibroma) 
Displaced radius fractures. 
 
 
Sensory loss without paralysis (superficial branch) 
Lesion site: forearm 
Shackling, injections. 
Lesion site: finger (usually thumb) 
Cheiralgia paraesthetica (work with scissors, palette). 
 
 
 
 
 
Tibial nerve lesions 
 
Causes of tibial nerve lesion 
 
 
At knee level (popliteal fossa) 
Baker's cyst (in rheumatoid arthritis) 
Ganglion, tumour, varices 
Plaster of Paris cast 
Knee operations 
Trauma (fracture of tibial head, knee dislocation). 
 
In distal part of leg, ankle 
Medial tarsal tunnel syndrome (flexor retinaculum compressing plantar nerve) 



 

 

Fractures (distal tibia, medial malleolus, talus) 
Rheumatoid disease 
Phlebography and injection of varices 
Tenosynovitis 
Plaster of Paris pressure behind medial malleolus. 
 
 
In the sole of the foot 
Morton's metatarsalgia (chronic compression between third and fourth metatarsals). 
 
 
Peroneal nerve lesions 
 
Common peroneal nerve 
Lesion site: knee, compression at head of fibula 
Pressure palsy during anaesthesia 
Plaster of Paris casts, calipers 
Crossing of legs 
Injuries kneeling and crouching 
Knee injuries, foot inversion trauma 
Extreme weight loss, with tibialis anterior syndrome 
Knee operations (osteotomies, osteosyntheses, joint prostheses) 
Ganglion (proximal tibiofibular joint) 
Exostoses of head of fibula. 
 
 
Deep peroneal nerve 
Anterior tarsal tunnel syndrome (under cruciate ligaments, associated with heavy footwear). 
 
 
Superficial peroneal nerve 
Crossing lower legs with limbs extended 
Blunt lower leg trauma. 
 
Femoral nerve lesions 
 
With paralysis of ileopsoas muscle Site: retroperitoneal; haematomas, possibly in psoas 
muscle (anticoagulation), pelvic disease (tumour, inflammation), hip replacement, aortic 
aneurysm, idiopathic (ischaemic). 
 
Without paralysis of ileopsoas 
Lesion site: inguinal region 
Parturition, gynaecological surgery, hernia surgery, femoral angiography, lithotomy position, 
trauma, irradiation, hip dislocation. 
 
 
Sciatic nerve lesions 
Lesions in buttock 
Bad intramuscular injections, haematoma, surgery (hip replacement, femoral neck fracture, 
osteotomy), dislocation, traction in lithotomy positioning, obstetric trauma. 



 

 

 
Obturator nerve lesions 
 
Lesion site: pelvis 
Pelvic tumours, birth trauma, sacroiliac arthropathies, total hip replacement, pelvic fractures, 
obturator hernia (when pain affects the distal end of the medial thigh region: syndrome of 
Romberg - Howship). 
 
Isolated saphenous nerve lesion 
Lesion site: thigh 
Sensory loss below knee 
Compression in adductor canal, operations in medial upper thigh. 
 
Isolated saphenous nerve lesion 
Lesion site: below knee 
Sensory loss lower leg and foot 
Varicose vein surgery, plaster of Paris. 
 
Isolated lesion of infrapatellar branch (plexus) 
Site: insertion of sartorius 
'Gonalgia paraesthetica' after knee surgery. 
 
Lesions in pelvis 
Piriformis syndrome (after trauma, sacroiliac arthropathy) 
Tumour, pressure lesions. 
 
Lesions in thigh 
Fractures of femur, penetrating injuries. 
 
 
 
Lateral cutaneus nerve of the thigh lesions 
 
Site of lesion: retroperitoneal 
Kidney transplantation, tumours and operations in iliac fossa (colon, retrocaecal appendicitis) 
 
Site of lesion: groin 
Meralgia paraesthetica (inguinal ligament, iliac fascia and fascia lata) 
Plaster jacket, biopsies at pelvic rim, lymphoma. 
 
Gluteal nerve lesions 
Intramuscular injection, surgery (hip replacement), haematoma in buttock, pelvic fracture. 
 
Pudendal nerve lesions 
Space-occupying lesions, prolapse and surgery of pelvic floor (uterine prolapse). 
 
 
 
Compartment syndromes 
 



 

 

Definition 
 
Neurogenic and myogenic paresis combined with ischaemic symptoms arising from increased 
pressure in fascial compartments. 
 
Main features 
Local pain with increasing pain, induration, erythema and swelling. 
Late effects: contractures with electrical silence in EMG. 
 
 
 
Causes 
Fractures and their management, osteotomies; overstraining of muscles with oedema-, 
haemorrhages, ischaemia; infusions and intra-arterial injections; plaster of Paris bandages and 
splinting. 
 
 
Clinically important forms 
 
 
 

Designation Affected 
compartment  

Pareses Nerve lesions Specific causes 

Tibialis anterior 
syndrome 

Extensor 
compartment of 
leg 

Tibialis 
anterior, 
extensor 
digitorum and 
extensor 
hallucis longus 

Deep peroneal 
nerve 

Overstrain 
(football, 
bowling), soft 
tissue trauma 

Tibialis 
posterior 
syndrome 

Deep flexor 
compartment of 
leg 

Tibialis 
posterior, flexor 
digitorum and 
hallucis longus 

Tibial nerve Fracture and 
internal nailing 
of tibia, venous 
thromboses 

Volkmann's 
ischaemic 
contracture 

Flexor 
compartment of 
forearm 

Flexor 
digitorum 
profundus and 
flexor pollicis 
longus and 
various other 
muscles 

Median and 
ulnar, rarely 
radial nerve 

Ischaemia 
(brachial artery) 
haemorrhage, 
bad injections, 
ulnar fractures, 
plaster of Paris 

 
 
 
 
 
 
 
 
 
 
 



 

 

 
Differential diagnosis of important peripheral nerve lesions (continued) 
 
1. Tibial nerve lesion 
 
Sensation 
 
 
Motor loss 
Flexor digitorum, hallucis, lumbricals, abductor hallucis, tibialis posterior, gastrocnemius, 
soleus 
 
Reflex reduction or loss 
Ankle jerk Posterior tibial reflex 
 
2. S1 root syndrome 
 
Motor loss  
Peronei, triceps surae, - gluteal muscles 
 
Reflex reduction or loss  
Ankle jerk 
 
3. Sciatic nerve lesion 
 
 
Motor loss  
All muscles supplied by common peroneal and tibial nerves 
 
Reflex reduction or loss  
Ankle jerk 
Posterior tibial reflex 
 
4. Sacral plexus lesion 
 
As in sciatic nerve lesion with additional loss back of thigh 
 
Motor loss  
All posterior muscles supplied by common peroneal and tibialis nerves  
Gluteal muscles, knee flexors (positive Trendelenburg sign) 
 
Reflex reduction or loss  
Ankle jerk 
 
 
 
 
 
 



 

 

 
Differential diagnosis of important peripheral nerve lesions 
  
 
 
Common peroneal nerve lesion 
 
Sensation 
 
 
Motor loss 
Extensor digitorum and hallucis, Tibialis anterior muscles (deep peroneal nerve) 
Peroneal muscles 
(superficial peroneal nerve) 
 
Reflex reduction or loss 
None 
 
2. L5 root syndrome 
 
Motor loss  
Extensor hallucis longus, 
extensor digitonun, tibialis anterior and posterior, gluteus medius, peronei 
 
 
Reflex reduction or loss  
Tibialis posterior reflex 
 
 
3. Sciatic nerve lesion 
 
Motor loss  
Muscles supplied by peroneal and tibial nerves, usually also short head of biceps femoris 
 
Reflex reduction or loss  
Ankle jerk 
Tibialis posterior reflex semitendinosus (hamstring) reflex 
 
 
 
 
 
 
 
 
 
 
 
 
 
Differential diagnosis of important peripheral nerve lesions (continued') 



 

 

 
1. Femoral nerve lesion 
Sensation 
 
 
Motor loss 
Quadriceps, sartorius, pectineus muscles - ileopsoas muscle in case of high intrapelvic lesion 
 
Reflex reduction or loss 
Knee jerk 
 
2. L4 root syndrome 
 
 
Motor loss  
Quadriceps, tibialis anterior muscles – adductors 
 
Reflex reduction or loss  
Knee jerk adductor reflex 
 
 
 
3. Diabetic amyotrophy 
 
Motor loss  
No relevant sensory defect 
Quadriceps, adductors, hip muscles; discrete contralateral weakness 
 
Reflex reduction or loss  
Knee jerk - adductor reflex 
 
Differential diagnosis of important peripheral nerve lesions (continued) 
 
1.     Proximal ulnar nerve lesion 
 
Motor loss 
Interossei, adductor pollicis, lumbricals 3 and 4, flexor digitorum profundus (ulnar half) 
 
Reflex reduction or loss 
Finger jerk 
 
 
 
2. C8 root syndrome 
 
Motor loss 
As for ulnar lesion plus triceps weakness 
 
Reflex reduction or loss 
Finger jerk  



 

 

Triceps jerk 
 
3. Lower brachial plexus lesion 
 
 
Motor loss 
In addition extensor carpi radialis, extensor digitorum, extensor pollicis, lumbricals 1 and 2, 
flexor digitorum profundus (radial part) often also Homer's syndrome 
 
 
Reflex reduction or loss 
Finger jerk  
 
Differential diagnosis of important peripheral nerve lesions (continued) 
 
1. Distal median nerve lesion (carpal tunnel syndrome) 
 
 
Motor loss 
Abductor pollicis brevis, opponens pollicis, flexor pollicis brevis, lumbricals 1 and 2 
 
Reflex reduction or loss 
None 
 
2. C7 root syndrome 
 
Motor loss  
In addition to thenar muscle paresis: triceps, pectoralis major (middle part), pronator teres, 
long finger flexors 
 
Reflex reduction or loss  
Triceps jerk 
 
 
 
 
 
 
 
 
Muscle diseases: diagnostic procedures 
 
  
 
Laboratory diagnosis 
Serum: ESR, rheumatoid tests, immunoelectrophoresis 
Acetylcholine receptor antibodies, myofibril antibodies, ENA, ANA, SMA Lactate, pyruvate, 
alanine (possibly also after exertion) 
CPK and isoenzyme, LDH, aidolase, electrolytes (potassium) 
Urine: myoglobin, glucose, phosphate, amino acids 



 

 

CSF: lactate. 
 
Special investigations 
Lactate estimation after ischaemia and on exertion (ergometer) 
Electromyography (EMG), electroneurography 
Muscle computerized tomography and ultrasound 
Magnetic (spin echo) resonance spectroscopic measurement of creatine phosphate and ATP 
under aerobic and anaerobic conditions 
Cardiac investigations (ECG, echocardiography, chest X-ray) 
 
Muscle biopsy 
Histology: inflammatory cells (polymyositis, vasculitis) 
Scatter of fibre size, increase of lipids, dystrophin demonstration (muscular dystrophy) 
Structural anomalies (congenital myopathies) 
Electron microscopy: lipids, glycogen, mitochondria (mitochondrial myopathies) 
Immunohistology: cellular infiltrates (lymphocytes), antigens, complement, antibodies (in 
myositides, collagenoses) 
Biochemistry: anaerobic metabolism 
Acid maltase (Pompe's disease), muscle phosphorylase (McArdle's disease), 
phosphofructokinase, phosphoglycerate kinase, phosphoglycerate mutase, lactate 
dehydrogenase 
Aerobic metabolism (mitochondrial myopathies) 
Pyruvate carboxylase, carnitine, respiratory chain defects 
Molecular biology: genome analysis with DNA probes 
 
 
 
 
 
 
 
 
 
 
 
 
Benign congenital myopathies 
 
Definition 
Congenital and usually inherited myopathy with typical histology; long-term prognosis 
usually good. 
 
Clinical features 
Floppy infant with muscle hypotonia, hyporeflexia and usually retarded motor development.  
Possibly skeletal anomalies, ophthalmoplegias. 
 
Diagnosis 
Muscle biopsy shows structural abnormalities 
Central core disease: absence of NADH dehydrogenase in muscle fibre core 
Multicore disease: multifocal absence of NADH dehydrogenase 
Centronuclear myopathy: central location of nuclei in muscle fibres 



 

 

Nemaline myopathy: inclusion (rod structures) in muscle fibres 
 
Treatment 
Prophylactic treament of infections in infants and young children; youths and adults may 
benefit from graded attention of remedial gymnast. 
 
 
Congenital diseases of muscle 
 
1. Progressive muscular dystrophies 
(a) Linked recessive inheritance 
    (i)     Duchenne type: infantile, poor prognosis, pelvic girdle 
         Defect chromosome Xp 
         21 - dystrophin anomaly 
 (ii) Becker-Kiener type: juvenile, benign, pelvic girdle 
 (iii) Emery-Dreifuss type: scapulohumeral, distal, adult, contractures 
(b)  Autosomal recessive inheritance 
   (i)   Limb girdle type: start pelvic girdle (Leyden-Moebius), start shoulder girdle 

(Erb), variable      Defect chromosome 15 p  
 (ii) Congenital muscular dystrophy: malignant (de Lange), benign (Batten-Turner) 
(c)  Autosomal dominant inheritance 
 (i) Facioscapulohumeral form (Landouzy-Déjerine), juvenile 
 (ii) Scapulohumeral form (Erb): adult    Defect chromosome 4 p  
 (iii) Scapuloperoneal form: adult 
 (iv) Pelvic girdle form (Heyck-Laudahn): adult 
 (v) Distal limb type: adult (Welander), infantile (Magee-Dejong) 
 (vi) Ocular form (Fuchs-Kiloh-Nevin): variable 
 (vii) Oculopharyngeal form (Victor): adult. 
 
 
 
 
2. Myotonins 
(a)   Autosomal dominant inheritance 
 (i) Dystrophia myotonica: adult    Defect chromosome 19 p  
 (ii) Myotonia congenita (Thomsen): infantile 
 (iii) Paramyotonia congenita (Euienburg): infantile 
(b)  Autosomal recessive inheritance 
 (i) Myotonia congenita (Becker): infantile 
 (i) Myotonia with dwarfism (Schwartz-Jampel): infantile. 
 
3. Myopathic syndromes in metabolic diseases 
  (a) Enzyme defects 
 (i) Glycogenoses types I-V (type II Pompe, type V McArdle, variable v. infra 
 (ii) Lipid storage myopathy: infantile 
 (iii) Myoglobinuria (malignant hyperthermia): juvenile 
 (iv) Rhabdomyolysis (paroxysmal myoglobinuria): juvenile 
 (v) Mitochondrial (Table 240) 
 (b) Disorders of potassium metabolism (autosomal dominant inheritance: juvenile  
   (i) Hypokalaemic paralysis 
   (ii) Hyperkalaemic paralysis (Gamstorp) 



 

 

   (iii) Normokalaemic paralysis. 
4. Congenital myopathies (non-progressive, infantile, autosomal dominant or recessive) 
 (a) Nemaline myopathy 
 (b) Centro-nuclear myopathy 
 (c) Central core disease. 
 
Glycogenoses (enzyme defects of glycogen metabolism in lysosomes and muscle cytosol) 
(a) Type 2: acid maltase deficiency (1,4 glucosidase deficiency) 
CK elevated, unstable EMG, vacuolar myopathy with glycogen storage.  Demonstrable 
enzyme deficiency in muscle, fibroblasts, urine. 
 (i) Pompe type in neonates: involvement of liver, heart, kidneys, CNS and 
 PNS: fatal before second year 
 (ii) Infantile-juvenile type (age 3-12): proximal myopathy, also respiratory muscles, 

death usually before age 20 
 (iii) Adult type (after age 20): focal proximal myopathy with selective 

hypertrophy, trunk and respiratory muscles also involved, sleep 
disorders common 
Attempt treatment with high protein, low carbohydrate diet. 
 
(b) Other types 
 (i) Type 3: Forbes' disease: debranching enzyme deficiency 
(amylo-1,6 glucosidase deficiency; children with proximal myopathy 
and hepatomegaly 

 (ii) Type 4: Branching enzyme deficiency (amylo-1,4-1,6 transglucosidase 
deficiency) congenital or neonates: liver cirrhosis, very poor prognosis 
 (iii) Type 5: McArdle's disease (muscle phosphorylase (iii) 
Type 5: McArdle's disease (muscle phosphorylase 
deficiency): mostly prepubertal, commonerinboys, exertion-related 
myalgia, weakness, stiffness, oedema with myoglobinuria 

 (iv) Type 7. Phospho-fructokinase deficiency: men, juveniles, related to exertion, 
erythrocytes involved. 
 
 
Mitochondrial myopathies 
 
  
 
Definition 
Myopathy based on mitochondrial enzyme defect, mostly of mitochondrial or autosomal 
recessive inheritance, which can affect: 
1. Substrate transport in mitochondria,        e.g. carnitine-palmityl transferase. 
2.    Mitochondrial substrate utilization,  e.g. pyruvate dehydrogenase. 
3.    Mitochondrial respiratory chain,                e.g. enzyme complexes, coenzyme Q.  
4.    Oxidative phosphorylation,                        e.g. ATPase, Luft's syndrome. 
 
Clinical features 
Weakness and pain of musculature, especially on sustained exertion; chronic progressive 
external ophthalmoplegia (CPEO), inadequate respiration, cardiomyopathy. 
 
Laboratory tests 



 

 

Raised blood lactate (especially after exertion and ischaemia testing), occasionally raised CK, 
pyruvate, alanine, glycosuria, amino aciduria, phosphaturia with cytochrome oxidase 
deficiency. 
 
Muscle biopsy diagnostic features 
On microscopy: ragged red fibres; on electron microscopy: mitochondrial aggregates and 
alterations, possibly also accumulation of glycogen and lipid; biochemical analysis of 
mitochondria for enzyme 
 
 
Malignant hyperthermia 
 
A genetic predisposition to develop malignant hyperpyrexia from trigger drugs (inhalational 
anaesthetics and depolarizing muscle relaxants): compare the neuroleptic malignant syndrome 
Incidence I in 75 000 general anaesthetics in adults (commoner in children). 
 
Clinical features 
Tachycardia with abnormal rhythms, tachypnoea, muscular rigidity Uaw muscles), labile 
blood pressure: as the condition progresses metabolic acidosis with electrolyte disorders, 
cyanosis, hyperthermia, rhabdomyolysis with myoglobinuria.  Danger of renal and left 
ventricular failure, coagulopathy.  Mortality 10-30%. 
 
Triggering agents 
Halothane, suxamethonium - rarely other anaesthetic agents (also neuroleptic malignant 
syndrome from fluphenazine etc). 
 
Hints of predisposition 
Earlier anaesthetic mishaps, family history of muscle diseases, myalgia with fever, dark urine 
after anaesthesia, or spontaneous, unexplained deaths in the family.  Raised phosphocreatine-
kinase (in about 70% prior to drug exposure), skeletal deformities (scoliosis, abnormal feet), 
flaccid connective tissue with propensity to hernias. 
 
Diagnostic tests 
Creatine kinase, TRH test, lipid electrophoresis 
Muscle ischaemia test with lactate and ammonium estimation 
EMG 
Muscle biopsy under local anaesthesia for histology, histochemistry and in vitro study of 
halothane-induced contracture. 
 
Management 
Withdrawal of potential trigger substances 
Infusion of dantrolene sodium 
Ventilation and iv injection of sodium bicarbonate according to degree of acidosis 
Cooling 
Diuretics 
If further anaesthesia is required: neuroleptanalgesia, nitrous oxide, barbiturates, 
benzodiazepines, pancuronium. 
 
Prophylaxis 
Registration of patients at risk of malignant hyperpyrexia 



 

 

If possible use local anaesthesia, otherwise use prophylactic dantrolene 30min before 
anaesthesia 
Anaesthetize with barbiturates, opiates, benzodiazepines, nitrous oxide, pancuronium. 
 
 
 
 
 
Causes of myoglobinuria 
 
  
 
HEREDITARY 
McArdle's disease (muscle phosphorylase deficiency) 
Phospho-fructokinase deficiencey 
Carnitine-paimityl-transferase deficiency 
Malignant hyperpyrexia. 
 
AQUIRED 
Muscular overload (sport, tibialis anterior syndrome, epileptic fits, tetanus, dystonias, 
alcoholic delirium, catatonia) 
 
Trauma, infection, electric shock, burns, air embolism, prolonged coma, heat stroke, 
hypothermia, barotrauma, toxic shock syndrome, sepsis 
 
Myopathies (polymyositis, dermatomyositis, alcoholic myopathy, leptospirosis) 
 
Toxic (anaesthesia, barbiturates, carbon monoxide, succinyl choline, amphotericin B, heroin, 
neuroleptics (neuroleptic malignant syndrome), food poisoning, snake bite, alcohol) 
 
Metabolic (diabetic ketoacidosis, hypokalaemia, hypophosphataemia). 
 
Disorders of electrical membrane stability: ion channel disorders 
 
Myotonias and periodic paralyses (gCl, gNa, gK indicate sarcolemmal permeability for Cl-, Na+, 
K+: ↑ increased, ↓ reduced) 
 
 Disease (original author)  Inheritance Membrane defect 
 
 Myotonia congenita (Thomsen)  Dominant gNa. ↓ 
 Recessive generalized myotonia (Becker) Recessive gCl, ↓ 
 Dystrophia myotonica (Steinert)  Dominant gCl, ↓?, gNa. ↑ ? 
 Paramyotonia congenita (Eulenburg)  Dominant gNa ↑ 
 Familial hyperkalaemic periodic  Dominant gNa ↑ 
 paralysis 
 
 Fanilial hypokalaemic paralysis  Dominant gNa / gK ↑ 
 (Westphal) 
 



 

 

 Secondary periodic paralyses  Sporadic ? 
 
 
 
 
Grading of myasthenia gravis 
 
  
 
I  Localized non-progressive form of myasthenia; excellent prognosis (e.g. ocular 

myasthenia) 
 
IIa Slow onset generalized myasthenia, frequently ocular at first, spreading to affect more 

than one group of striated muscle, sparing of respiratory muscles.  Usually amenable 
to drug treatment.  Fairly good prognosis 

 
IIb Moderate generalized form with involvement of bulbar muscles prognosis fair 
 
III Rapid and fulminating onset of generalized myasthenia with early respiratory 

involvement.  Progression usually complete by 6 months.  Poor response to 
medication and poor prognosis 

 
IV Late severe myasthenia which evolves within 2 years of onset in groups I and II and 

then behaves clinically like group III 
 
V Myasthenia with localized muscular atrophy: most patients present as in group II and 

develop muscular atrophy within 6 months of onset.  Prognosis is variable and 
depends on other clinical features 



 

 

 
 
Tensilon test 
 
Preparation Aspirate 1 ml = 10 mg Tensilon (edrophonium hydrochloride) into a syringe. 
 Aspirate atropine 2 mg into a second syringe as possible antidote. 
 
Test Intravenous injection of 0.2 ml: if tolerated, inject the remaining 0.8 ml after  
 30 s interval. 
 

In case of muscarinic side-effects, such as bradycardia, immediately inject the 
atropine. 

 
Interpretation Depends on effect on existing clinical symptoms and signs (ptosis, 

diplopia, ability to maintain posture of elevated limbs or head; 
possibility of assessment by EMG with repetitive stimulation of nerve).  
Assessment of any effect 20-30s after injection - may last up to 10 min. 

 
(Tensilon may cause some twitching of normal and particularly of 
denervated muscles.) 

 
Prostigmine may serve as an alternative and longer-lasting test substance. 
 
 
 
 
 



 

 

Myasthenia treatment: anticholinesterases (doses for adults) 
 
  Oral dose  Parenteral dose  Dose interval 
 
 Pyridostigmine 60-180mg       3-6mg     4-6h 
 (Mestinon) 
 
 Neostigmine 15-30mg      0.5-1.0 mg im        4h 
 (Prostigmine)  or by iv injection 
 
 Edrophonium chloride 
 (Tensilon)     1-10mg by intravenous injection for testing only 

(very short acting) 
 
 
Surgery in myasthenia: practical procedures 
Stop azathioprine 2 days before, restart, second week after operation. 
Corticosteroids: no change in dose before or after operation. 
 
Anticholinesterases: continue up to day before operation, re-start by mouth 6h after operation; 
if necessary use'parenteral neostigmine. 
 
 
Differentiation of myasthenic from cholinergic crisis 
 
    Myasthenic crisis   Cholinergic crisis 
 
 Eye Pupil medium or dilated   Pupil constricted 
     Accommodation failure (distant 
    look) 
 Breathing Respiration poor from muscle   Respiration poor from muscle 
  paresis   paresis, bronchial constriction 
     and increased bronchial 
     secretions 
 
 Heart Tachycardia   Bradycardia 
 
 Abdomen Possibly urge to defaecate   Abdominal cramps, diarrhoea 
 
 Muscles Flaccid paresis   Flaccid paresis with 
     fasciculations and calf cramps 
 
 Skin Pale, possibly cold   Erythematous, warm 
 
 Procedure and Tensilon test positive   Tensilon test negative (weaker, 
 Treatment (stronger)  ISQ) 
  Prostigmine 0.5 mg iv injection Atropine 2 mg iv injection, if 
  then Mestinon 24mg in  required suction, intubation, 
  500ml glucose iv infusion;  ventilation 
  if required suction, 



 

 

  intubation, ventilation 
 
Note:   possibility of mixed crisis - If so initiate ventilation, stop anticholinesterases, consider 
use of corticosteroids and/or plasmapheresis 
 
 
 
 
Neurological features of endocrine disorders 
 
  
 
 
Parathyroid 
 
Hyperparathyroidism 
Psychological symptoms (fatigue, confusion, personality change, anxiety) 
Muscular weakness 
 
Hypoparathyroidism 
Tetany 
Epileptic fits 
Psychological symptoms (confusion, restlessness, hallucinations) 
Chorea 
Basal ganglia calcification 
 
 
Thyroid 
 
Hyperthyroidism 
Myopathy 
Myasthenia gravis 
Hypokalaemic periodic paralysis 
Exophthaimus (ophthalmopathy) 
Tremor, restlessness, tension 
Polyneuropathy (rarely) 
 
Hypothyroidism 
Carpal tunnel syndrome 
Myopathy 
Polyneuropathy 
Cerebellar degeneration 
Disordered consciousness up to coma 
 
 
Adrenal cortex 
 
Addison's disease 
Apathy, fatiguability, anxiety 
Hyperkalaemic paralysis 



 

 

Heat cramps 
Cushing's disease 
Sleep disorders, restlessness, 
psychotic symptoms, myopathy 
Primary aldosteronism 
Hypokalaemic paralysis 
 
 
Adrenal medulla 
 
Phaeochromocytonia 
Headache in hypertensive crises 
Intracerebral haemorrhage 
 
 
Pancreas 
 
Diabetes mellitus 
Diabetic coma 
Polyneuropathy with autonomic involvement 
Diabetic amyotrophy 
Cranial nerve mononeuropathy (III nerve) 
 
Hyperinsulinism (islet cell tumour) 
Hypoglycaemic coma 
Symptomatic fits 
Focal neurological signs in hypoglycaemia 
Neuronal damage 
 
Pituitary, hypothalamus 
 
Local pressure effects 
Bitemporal hemianopia 
Cranial nerve palsies (superior orbital fissure and cavernous sinus syndromes) 
Obstructive hydrocephalus 
 
Endocrine features of hypersecreting pituitary tumours 
 
Endocrine features of hypothalamic dysfunction 
Diabetes insipidus 
Syndrome of inappropriate antidiuretic hormone secretion (SIADH) 
 
 
 
Multiple sclerosis: classification 
 
 
 
 



 

 

A  Definite multiple sclerosis 
 Two relapses or progression over the course of 1 year 
 At least two disseminated symptoms and signs (allowing for neurophysiological findings) 
 Typical CSF changes (intrathecal IgG production, oligocional bands, mild mononuclear 

pleocytosis) 
 
Multifocal white matter lesions demonstrated in MRI. 
 
B Probable multiple sclerosis 
At least two of the criteria listed above under A have been satisfied. 
 
C Possible multiple sclerosis 
Symptoms and signs which could indicate multiple sclerosis, but at time in question no 
evidence of relapses in time, or of multiplicity of lesions favoring diagnosis, e.g. isolated 
retrobulbar neuritis. 
 
 
Impairment (Kurtzke) scale in multiple sclerosis 
 
  
 
0 Normal findings 
1 No disability, minimal signs 
2  Minimal disability in one functional system (e.g. slight spasticity or paresis) 
3  Moderate disability in one functional system, or mild disability in 3 or 4 systems 
4  Disability which impairs but does not prohibit normal job and life style 
 
5  Partial inability to work, maximal walking distance without aid 200m 
6  Walking limited to 100m with support from sticks, props 
7  Wheel-chair bound patient who can get in and out of, and move chair, without help 
8  Bed or chair-bound but retains effective use of upper limbs 
9  Helpless bed-ridden patient 
10  Death from multiple sclerosis. 
 
 
 
 
 
 
 
 
Multiple sclerosis - CAMBS scale 
     
 
Disability and impairment 
 
 · unknown 
 
1. Patient is fully independent. 
 



 

 

2. Patient with only one symptom of: mild fatigue, visual blurring (can read), minor sensory 
symptoms or sphincter disturbance, altered arm function, or mild difficulty walking. 

 
3. Patient with one or more of: frequency and continence problems, definite visual disorder 

(cannot read), inability to use one or both arms, marked pain or dysaesthesiae, requires 
bilateral supports to walk, clear intellectual impairment. 

 
4. Wheel-chair-bound patient, or other major disability restricting daily activities. 
 
5. Bed-ridden, or otherwise entirely care dependent. 
 
 
Relapse 
 
 unknown 
 
1. Quiescent, or non-relapsing course. 
2. Subjectively worse but improving or objectively unchanged. 
3. Subjectively worse; worse than base-line and deteriorating. 
4. Worse as result of established relapse. 
5. Major deterioration necessitating hospital admission and increased dependency. 
 
 
Progression 
 
 no knowledge of illness up to present time 
 
1. Apart front recent changes clinically unaltered for last year. 
2. Minor deterioration in past year. 
3. Significant disability in past year. 
4. Rapid increase in disability in past year. 
5. Devastating progression in past year, i.e. malignant form of disease. 
 
 
 
 
 
 
 
Handicap 
Ask patient to mark the line below to score for handicap on scale 1 to 5: 'How severely does 
your condition affect your ability to perform a normal role in life?  Level I would indicate no 
effect on life, occupation, ability to support family.  Level 5 means rendered completely 
incapable of any useful role in life, totally prevents normal social role, job, family life.  Make 
mark on any digit on the line'. 
 
 
           1                    2                     3                     4                      5 
 



 

 

I can lead a completely I am completely prevented from leading normal life a normal life by 
my illness 
 
 
Multiple sclerosis: typical features 
 
  
 
 
 Typical clinical symptoms and signs Frequency              (As presenting 
   (%)                  symptom or sign) 
 
 Sensory disorders  86 (42) 
 Spasticity, pyramidal tract signs  85 (29) 
 Central pareses  85 (45) 
 Cerebellar/brain stem features  79 (24) 
 Retrobulbar neuritis  62 (33) 
 Sphincter disorders  61 (9) 
 Altered higher mental functions  39 (4) 
 Eye muscle weakness  36 (14) 
 Other cranial nerve defects  30 (10) 
 
 Typical CSF abnormalities 
 
 Mononuclear pleocytosis up to 50 cells/mm3 60 
 
 Total protein normal or slightly raised up to      70 
 100mg%                                                              80 
 Intrathecal IgG production                                ≥90 
 Oligoclonal bands detectable 
 
 Typical neurophysiological features 
 Visual evoked potentials (VEP)  70 
 Prolonged latency 
 Flattened potentials 
 Auditory evoked potentials (AEP)  70 
 Interpeak latencies lengthened 
 Amplitude reduction peak V 
 Somatosensory evoked potentials (SSEP)  60 
 Prolonged latencies 
 Flattening of potentials 
 Motor evoked potentials (MEP)  70 
 Central motor conduction times lengthened 
 Amplitude reduction 
 
 Typical neuroradiological findings 
 CT evidence of demyelination  50 
 MRI evidence of demyelination  ≥90 
 



 

 

Matthews, W.B. (ed.) (1991) McAlpine's Multiple Sclerosis, 2nd edn, Churchill Livingstone, 
Edinburgh 
 
 
Sleep disorders 
 
 TREATMENT 
Hypersomnia 
DOES: disorders of excessive somnolence 
a. Sleep apnoea syndrome 
  Obstructive (90%): stentorous snoring, obesity  
  (Pickwickian syndrome) 
  Central (10% nocturnal waking) 
 
b. Narcolepsy 
  Paroxysmal sleeping 
  Cataplexy attacks 
  Waking attacks 
  Hypnagogic hallucinations 
c. Kleine-Levin syndrome (men with bulimia) 
d. Psychiatric disorders (cyclothymia, psychoses) 
e. Alcohol or drug dependency 
f.  Other toxic causes 
g. Lack of sleep, hypersomnia related to menstruation 

 
Weight reduction, 
triggered positive pressure 
ventilation, 
ENT Surgery, 
tracheostomy 
theophylline, phrenic 
pacemaker 
 
Dexamphetamine 
Clomipramine 
(Amphetamine) 
(Amphetamine) 
Imipramine, lithium 
According to cause 
 
Symptomatic 

Insomnia and hyposomnia 
DIMS: disorders of intiating and maintaining sleep 
a. Psychiatric diseases (cyclothymia, personality 
disorders) 
b. Psychosomatic hyposomnia 
c. Alcohol or drug dependency 
 
d. Situational hyposomnia (extraneous disturbances) 
e. Pharmacogenic hyposomnia (after analgesics, etc.) 
f.  Symptomatic hyposomnia (hyperthyroidism, etc.) 

 
According to cause 
 
Symptomatic 
Chlonnethiazole, 
neuroleptics 
Benzodiazepines 
Thymoleptics 
 
According to cause 

Parasomnia (motor and psychogenic sleep disorders) 
a. Night terrors (children) 
b. Sleep walking (children, juveniles) 
c. Nocturnal (hypnagogic) myoclonus 
d. Enuresis (after fifth year) 
e. Bruxism 
f.        Restless leg syndrome 
 

 
? Tonsillectomy, 
benzodiazepines 
Benzodiazepines 
Benzodiazepines 
Alarm device, imipramine 
Benzodiazepines 
Benzodiazepines, laevodopa 

Disorders of sleep-waking cycles 
a.  Jet lag 
b. Shift work 
c. Non-24h sleep-waking rhythm 
d. Crescendo sleep-waking rhythm 
e. Syndrome of delayed or prolonged sleep phases 
 

Symptomatic 
 

 



 

 

 
 
 
 
Pathogenesis of obstructive sleep apnoea 
 
(Reproduced- after Hierholzer, K. and Schmidt, R.F. Pathophysiologie des Menschet 
published by VCH, Weinheim, 1991.) 
 
 
 Drugs Sedatives 
  ? Testosterone     Hypothyroidism 
     ? Endocrine Acromegaly 
  
 
    Disorders of CNS  Tumour 
 
 
    Alcohol 
       REM sleep 
 
 
 
 
 
    Macroglossia Hypothyroidism 
      Acromegaly 
 
 
   Obesity 
 
   Nasal obstruction 
   Retrognathesis 
   Large tonsils 
 
Extreme relaxation  Enlargement of  
of pharynx and  soft palate and uvula 
tongue (brain stem) 
 
 
 

Reduced 
respiratory drives 

Obstructive 
apnoea 

Increased airway 
resistance 
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