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Neurology

Neurological Examination

A. Assessment of:

1. Tone: on upper & lower limbs.

2. Power:

· Ask pt. to raise his arms up (see if there is paresis). Do same thing but eyes closed.

· against resistance.

3. DTRs:

· Brachioradialis.

· Triceps.

· Biceps.

· Knee jerk: symmetrical semi-flexion of knee.

· Achilles tendon reflex.

· Babinski reflex.

· Abdominal raw reflex.

· Cremasteric reflex: you can recognize cryptorchidism in infants.

4. Coordination:

a. Finger-nose test.

b. Heel-shin test: (close pt. eyes).

c. In case of cerebellar tumor ( ataxia.

d. Spinal cord ataxia (sensory):

· ( Spinal cord degeneration.

· Pt. loses sense of position.

e. Gait.

f. Walk on tip-toe: test power of lower limb mm.

g. Walk on heel:

It pt. has peroneal n. injury ( he can’t walk.

B. Cranial nerves Exam:

CN I (Olfactory):

· Test in cranial base #.

· In frontal lobe tumor (can be silent for very long time).

Earlier sign ( loss of smell.

CN II (Optic):

· Visual acuity.

· Visual field: close 1 eye.

· Ophthalmoscope: red reflex, optic disk.

· Optic response (Pupillary reflex):

· Afferent ( optic n.

· Efferent ( oculomotor n.

CN II (Oculomotor), CN IV (Trochlear), CN VI (Abducens) for eye movements:

· (H pathway) with pt. head fixed. Examiner & pt. at same level. No need for closing 1 eye.

· Notice conjugated eye movements (Normal).

· Notice if there is double vision ( Eyeballs are not moving together
( Depends on mm. which might be poorly innervated.

CN V (Trigeminal):

· Motor
( mm. of mastication.

· Sensory
( touch, pain, temp.

· Reflex
( corneal reflex.

CN VII (Facial):

· Motor ( orbicularis oris & oculi.

· Facial nerve palsy can happen in neonates.

CN VIII (Glossopharyngeal):

· If neonate can feed (swallow) ( OK!

CN XI (accessory):

Motor = Sternocleidomastoid + Trapezius mm.

CN XII (hypoglossal):

Protrude tongue ( to see atrophy + fasciculation.

· Cerebellar signs are always ipsilateral.

· Cerebral signs are always contra-lateral.

Meningitis

· Organisms:

· Strep pneumonia = Gram (+) diplococci.

· Haemophilus influenzae = Gram (-) coccobacilli.

· Neisseria meningitides = Gram (-) diplococi.

· Signs of meningitis:

· Neck stiffness.

· Kernig’s sign:

Flex hip & knee ( try to extend knee.  If child can’t extend ( (+)ve.

· Brudzinski’s sign:

Flex neck ( child flexes knee.

· To check neck stiffness in suspected meningitis ( put something to child's abdo so that he can flex his neck to look down.

· Partially treated meningitis:

· Gram stain (+).

· Latex agglutination test (+).

· Commonest Cx is residual hearing loss.

· Crack pot sign 

( fluid collection.

· Cx related to time:

1. 1st day ( septic shock & ICP.

2. 2nd day ( SIADH (hyponatremia, seizure).

3. 1 week (subdural collection.

4. 2 months ( developmental.  You can detect sensori-neural hearing loss.

5. Later ( Cerebral Palsy. 

· You don’t give aspirin < 12 yrs ( Reye’s syndrome.

· If child has fever & convulsion ( suspect meningitis.

· If child has mumps, 90% will have meningo-encaphalitis (severe symptoms, but benign outcome).

· MMR (measles) vaccine is < 90% successful.

· Antibiotic Therapy:

· Newborn ( Double coverage:

Ampicillin (GBS + Listeria) + Aminoglycosides [Gentamicin] (E. coli).

· 2 mo -5 yrs:

1. ( single coverage ( 3rd generation Cephalosporin (Ceftriaxone).

2. to cover Hib + Meningococcus + Pneumococcus.

3. if the organisms are meninigo- or pneumococci, then step down to Penicillin.

· >5 yrs:

4. ( single ( Penicillin / Vancomycin.

5. to cover Meningococcus + Pneumococcus.

· Chloramphenicol: Not used any more cuz of its S.E:

1. Gray baby syndrome.

2. Neutropenia.

3. Thromocytopenia.

4. Aplastic anemia (later).

· Antibiotic kills bacteria ( release of their products ( interact wit CNS ( cytokines released (TNF, IL-6) (
· ↑ ICP.

· Glu consumed.

· ↑ WBC.

( Give dexamethasone to infant & older children (NOT to neonates).

· Chemoprophylaxis for house contacts ( Rifampicin, in Hib & meningococcus meningitis.

(MCQ)
· Vaccines:

· Meningococcus (A & C):

· But many serotypes!
(Chemoprophylaxis is better.

· Hib ( mucosal infection.

· You don't need to give vaccine to children > 5 yrs, because of ↑ antibodies in blood.

Cerebral palsy (CP)

· 3 types of CP development in infancy & childhood:

1. N.

2. N. ( regression.

3. Static encephalopathy with slow development.

· Rigidity CP = rare.

· White mater dystrophy = leukodystrophy.

· Types:

A. Spastic CP:

· Commonest form.

· Types:

1. Diplegia:
· In premature babies







 (
Hypoxic-ischemic encephalopathy ( intra-ventricular hemorrhage ( necrosis of white mater in peri-ventricular area 



 ( peri-ventricular leukomalacia.

(Corticospinal tract damage ( UMNL in lower limbs.

· Scissoring of legs, inability to walk, tip-toeing.

2. Hemiplegia: due to intra-uterine brain insult.

3. Quadriplegia: due to diffuse cortical damage.
B. Choreo-athetoid:
· Ischemia ( excitotoxicity of Glutamate ( affects BG.

· Dystonic choreo-athotosis:

· Extra-pyramidal signs.

· Due to near-complete asphyxia (in whole brain), but lesion is always in putamen + thalamus (
↑ Signals on MRI (due to gliosis).

C. Hypotonic-ataxic:
· Lesion in cerebellum.
· Immaturity of blood supply ( ischemia:


( Excititoxicity of Glutamat 
( damage to nerves.


( ↑ TNF-α


     ( Peri-ventricular leukomalacia:

cystic white mater lesion + intra-ventricular hemorrhage ( dilated ventricles.

Development Assessment

D. Child milestones: (birth, 1, 2, 3, 6, 9 months) to assess child:

1. Gross motor.

2. Fine motor.

3. Speech & hearing.

4. Social development.

· Arm traction, head control 

( 3-5 months.

· Prone position, head control

( 3-5 months.

· Roll/ turn over



( 5-6 months.

· Crawling can be by-passed i.e. some babies can do bottom-shaking
· Sit & without support


( 7 months.

· Pincer grasp 



( 10-12 months.

· Social smile to mother 

(
· Friendly with stranger 

( 10 -11 months.

· Not friendly with stranger 

( 11 m - 3 yrs.

· Walking




( 1 yr.

· Speech 




( 9-15 months

if more ( hearing problems.

· Primitive reflexes:

· Moro’s reflex: if one side ( hemiplegia.

· Asymmetric tonic neck.

· Hand grasp.

· Plantar grasp.

· Rooting reflex.

· Crossed adductor.

· Developmental delay:

1. Global e.g. CP, Down’s.

2. Selective.

Seizures

· Definition: Paroxysmal change in behavior, movement, sensation.

· Not a/w fever.

· Causes:

1. Idiopathic.

2. Symptomatic:

a. Hypoxic-ischemic encephalopathy: commonest.

b. Dysgenesis: brain malformation.

c. Infection.

d. Hemorrhage.

e. Metabolic disease: ↓Glu, ↓Ca+, ↑Mg+.

f. Mesial temporal sclerosis.

· DDx:

1. Febrile convulsions.

2. Breath-holding spells.

3. Reflex anoxic seizures:

Child cries ( ↑ vagal activity on heart ( asystole ( seizures.

4. Syncopy / fainting.

5. Migraine.

· Classification:

A. Localization-related (focal, partial) epilepsy & epileptic syndromes:

1. Idiopathic:

a. Benign childhood epilepsy with centro-temporal spikes.

· Carbamazepine.

· Genetically determined.  Px (
b. Childhood epilepsy with occipital paroxysms.

2. Symptomatic: temporal, frontal, parietal, occipital lobe.

TLE:

· Hippocampal sclerosis on MRI.

· Electrical activity in hippocampus (in case of febrile seizures) ( cells die ( replaced by glial cells ( complex partial seizures.

B. Generalized epilepsies:

a. Idiopathic:

1. Childhood absence epilepsy:

· Precipitated by hyperventilation.

· Typical EEG: bilateral 3 Hz spike & slow waves.

· Rx:

· Ethosuximide.

· Na+ valproate.

2. Juvenile myoclonic epilepsy ( Valproate = drug of choice.
b. Symptomatic (cryptogenic):

1. West synd = infantile spasm:

· Response of immature brain to any kind of brain insult.

· Causes:

· Tuberous sclerosis ( AD.

· Calcified foci in peri-ventricular area ( foci ↑ signaling ( seizures.

· Pt has vetiligo.

· Pt has rhabdomyoma (
· Tachyarrhythmias.

· Kidney rhabdoleimyoma.

· Pt develops sub-ependymal astrocytoma.

· Grade 1: not malignant, good Px if removed completely.

· Surprisingly, child develops very well.

· CFx:

· Sudden spasm of limbs & arms.

· Extension & flexion of lower limb / sudden extension in upper limbs.

· Occur many X in periods of time (clusters).

· Seizure-free for few hours.

· Rx with:

1. ACTH.

2. Vigabatrin:

· ( Constriction of visual field.

· 1st choice.  < S.E. 

3. Steroids.

4. Lamotrigin.

5. Nitrazepam.

· Poor Px cuz they have underlying brain damage (
2. Lennox-Gastaut synd.

N.B.

· Most seizures occur during sleep.

· Pt can have absence & generalized tonic-clonic seizures.

· Ix:

1. EEG:

· Routine (hyperventilation, photic stimulation, sleep).

· Cassette recording.

· Video EEG.

2. MRI: in focal partial seizures.

3. PET, SPECT.

· Rx:

· Monotherapy at beginning.

· Gradual ↑ in dose.

· Monitor blood level prior to change from one drug to another.

· In case of shift, 1st drug should be withdrawn gradually & successive drug should be introduced @ ↓ dose.

· Anti-epileptic Rx should be discontinued gradually.

· Carbamazepine:

· is contraindicated in:

1. Absence.

2. Myoclonic.

3. Atonic.

· Indicated for partial seizures.

· Lamotrigine (Lamictal) S.E:

· Morbilliform rash 

+    fever 
+   mucus membrane eruption 
+ enlarged cervical LNs.

· Looks like infection.

· Stop the drug immediately & forever!

· Automatism:

· Strange movement in peri-oral muscles ( chewing.

· Purposeless movement of hands.

· Partial (focal) seizures:

1. Do brain imaging ( r/o  tumor.

2. Caused by a/c brain damage.

a. RTA ( head injury ( scar.

b. Infection & abscess.

c. Brain malformation:

d. AV malformation.

e. Cortical dysplasia ( very bad seizure.

f. Stroke (rare).

· Mx in ER:
1. Diazepam IV ( 1st choice.

2. If no response ( Phenytoin IV:

· Lading dose = 20 mg/Kg slowly, otherwise cardiac arrhythmias!

3. If no response ( Intubation + mechanical ventilation.

4. If no response ( Phenobarbitone:

· Lading dose = 20 mg/Kg slowly, otherwise cardiac arrhythmias!

· S.E. Resp depression.

· Long-term control: Carbamazepine.
· Generalized seizures:

1. Absence: child can have 100s/day (status epilepticus)

· Responds well to Ethosuximide & Na+ valproate.

2. Tonic-clonic:

· Stiff & blue (reps muscles stop ( ventilation stops) ( clonic jerks.

3. Myoclonic
= sudden transient loss of consciousness ( twitching of groups of muscles (e.g. upper limbs, head nodding).
4. Atonic:

· Child drops suddenly (drop attack).

· Outcome: not good (
· Benign (idiopathic) partial epilepsy & absences.

· Commonest.

· Normal brain.

· Rule:

· 1st choice: Na+ valproate. (
· Generalized seizures = 

absences + myoclonic + atonic + tonic-clonic.
· Can also be used in partial seizures.

· Carbamazepine is contra-indicated in myoclonic + absence + atonic.

· If pt can have 2 seizure free yrs ( discontinue Rx by tapering it over 3-4 months.  But you should repeat EEG: if normal ( ↓ risk of recurrent.
· Todd's paresis (post-ictal):

· After partial seizure.

· Transient weakness of body, resolves after 2-7 days.

· Cause:  somatomotor neuron in pre- & post-central gyrus fire continuously ( ↓ ATP ( exhaustion.

· Phenytoin & Phenobarbital:

· Best for status epilepticus & neonatal seizures.

· IV.  Effective.

· Combined / monotherapy.

Febrile convulsions
· Occurs between 6 months –  5 years.

· Theophylline & Aminophylline ( bad seizures!

Mechanism:  block phosphodiesterase ( ↑ cAMP ( seizures.

· In infants < 12 months, clinical signs of meningitis may be absent & LP should be considered.

· Vit D def ( ↓Ca+ ( Rickets (look for other signs o rickets) ( seizure (if child has fever, it acts as a triggering factor).

· DDx of child with fever + convulsions:

1. Febrile seizure.

2. Meningitis, encephalitis.

3. Metabolic conditions ( ↓Ca+ (as in rickets).
· Incidence: 3-4%.

	Simple
	Complicated

	FHx of febrile convulsions

	Brief.
	Prolonged (>15 min).

	Bilateral, clonic / tonic-clonic
	Parietal (unilateral).

	Normal child
	Pre-existing neurological / developmental abnormality.

	# of recurrences < 3
	Frequent recurrences > 3.

	Fever (>38.5° C)
	Fever < 38.5° C

	EEG not indicated.
	EEG indicated.

	Recurrence rate 30%
	

	Intermittent prophylaxis when child is sick with fever.
	

	Diazepam rectally every 12 hrs when temperature is ≥38.5° C.

5 mg for < 3 yrs.

7.5 mg for > 3 yrs.
	Rx: epileptic seizures precipitated by fever ( Anti-epileptic (Valproic acid).


· Ix:

1. CSF if  < 18 months of age with first febrile convulsion.

2. B-Glu, Mg+, Ca+, Electrolytes.

3. B-culture, CBC.

· Prolonged hypoglycemia ( brain damage (can e Rx by anti-convulsants).

· Mx of febrile convulsions:

· ABC ( IV or Rectal Diazepam.

· If not responding ( Phenytoin.

Muscle tone
· Muscle tone:

· = resistance of muscle to passive range of movement.

· Hypertonia:

· Rigidity:

· ↑ Resistance all over movement.

· Lead-pipe or cogwheel rigidity.

· Caused by extra-pyramidal dysfunction (BG).

· Spastic:

· Commonest in children.

· Clasp knife phenomenon = ↑ Resistance @ beginning of passive movement of limb then ↓.

· Caused by UMNL involving pyramidal tract.

· DDx of floppy baby:
N.B. Differentiate hypotonia from muscle weakness.

Central:
1. Neonatal asphyxia.

2. Chromosomal disorders (Down, Prader-Willi).

3. CNS malformations.

4. Metabolic/endocrine causes.
Peripheral:

1. Anterior horn cell = Spinal muscular atrophy.

· AR.

· LMN signs:  hypotonia, fasciculation, absent DTRs.

· Die from resp insufficiency < 2 years.

· Types:

· I: infantile ( earliest & most serious.

· II: Juvenile ( > 2 years of age.

· III: starts in childhood.

2. Peripheral nerve lesion.

· Guillain Barré synd (rare, comes later), metabolic.

3. Neuromuscular junction:
· Botulism, congenital myasthenia gravis (due to congenital abnormality of ACh receptor / to ACh release, occurs also if mother has MG).

4. Muscle:

· Muscular dystrophies, congenital myopathies, myotonic dystrophy, Merosin absence (important protein in sarcolemma).
Encephalitis
· Child with: decrease consciousness + somnolence + fever which doesn't improve with antibiotics + partial seizures which is long lasting and results in hemiplegia (transient Todd's paresis).
· Dx: Encephalitis.

· Next Ix ( MRI (on T2 weighted image).
· ↑ Signaling in both temporal lobes.

· Swelling of gyri.

(HSV encephalitis.

Confirm Dx by PCR.

· Mx:  Acyclovir IV = 10 mg/Kg tid
X 10 days.

· Cx:

1. Limbic system is affected ( problems in memory.

2. Diffuse brain dystrophy (including temporal lobe).

3. Temporal lobe sclerosis.

· Brain edema:

· Causes:

1. Brain infection: Meningitis, encephalitis.

2. Head injury (contusion):

· Take head CT.

· Put child on ventilation then hyperventilate.

· Cx:

1. Sub-tentorial herniation = Brainstem herniated thru foramen magnum.

2. Blood perfusion impedance ( interstitial ∆P ↑ (>60 mmHg above BP) ( no perfusion ( neurons die ( Decerebrate posturing.

· Mx:
1. Mannitol: give it fast ( 0.5 g/Kg/dose 
tid, qid.

2. Hyperventilation: most effective.

· = by ↑ Resp volume + RR.

· PCO2 should be ↓ to 25 mmHg.

· Do ABG ( check effectiveness.

· Acute encephalitis:
Virus is in the brain tissue & can be detected by immunohistochemistry.

· Acute Disseminated Encephalomyelitis (ADME)

· = Post-infectious encephaltitis

· There's relation with MS.

· Virus is never in the brain.

· After URTI.

· Causative viruses: chickenpox, measles, adenovirus, HBA, HBV, influenza.

· Mechanism:

Virus has similar antigens to Basic Myelin Proteins (BMP)


( it sensitizes lymphocytes against BMP in brain (molecular mimicry)
( initiates demyelination







( serious CFx similar to acute encephalitis:
headache, LOC, seizure, focal neurological signs = lateralization (hemiplegia, hemiparesis).

· Ix ( MRI (diagnostic):

· Large areas (foci) of ↑ signal intensity (bigger than that in MS).

· Mainly between white & gray matter.

· You have to recognize it because it's treatable.

1. Pulse methyl-prednisolone ( ↑ dose for short time

= 20-30 mg/Kg/day 
X 3-5 days
2. IVIg: if no Prednisolone.

3. Plasmapharesis.

· Px: most pts recover (even without Prednisolone), but pulse methyl-prednisolone gives fast response.

Miscellaneous

N.B. Guillain Barré synd came as case scenario in OSCE!

· Guillain Barré synd:

· Auto-immune ( Post-infectious (viral).

· Demyelinating of peripheral nerves.

· Onset with lower limb weakness + areflexia + parasthesia + muscles weakness involving resp. muscles (put pt on ventilator, otherwise pt dies of resp. insufficiency).

· DDx:

1. Polio.

2. Transverse myelitis.

3. Trauma.

4. Spinal tumor

5. TB.

· Guillain Barré synd vs. Polio:

	GB
	Polio

	Etiology: unknown: post-infectious
	Polio virus.

	Symmetrical weakness
	Asymmetrical

	Sensory + motor involvement
	Motor

	Bulbar palsy & CN involvement
	(

	LP:

↑ Protein.

Cyto-albumin dissociation.
	↑ WBC (lymphocytes) 

	NO neck stiffness
	neck stiffness

	Autonomic involvement (labile BP, urination)
	(


2. Mx for GB:

· Frequent measurement of FVC q 46 hrs.

· Elevate legs ( prevent DVT.

· IV γ–globulin.

· Plasmaparesis.

· Myasthenia gravis:

· Rx: steroids, anti-cholinergic.

· Tongue thrust ( typical feature of extra-pyramidal tract lesion

· Seizure in first day of life ( indicates CNS insult.

· Neurocutaneous diseases:

1. Tuberous sclerosis.

2. Neurofibromatosis I & II.

3. Sturge-Weber synd.

· Prosencephalic cyst:

· Due to intra-uterine damage & malformation.

· Wernicke Hoffman synd:

· Ant. horn cells die & pt die within first 2 yrs of life.

· AR. Defect = missing of protein required for survival of neuron (survival motor neuron "SMN" gene), Chr. 5.

· Hereditary motor & sensory peripheral neuropathy ( very rare.

· ↑ ICP ( papilledema:


Protruding of optic disk + its borders are not sharp, cuz of dilated vessels.

N.B. Fundus = optic disk + retina.

· Pupillary reflex:

· Parasympathetic route:

· Afferent fibers = Optic nerve.

· Efferent fibers = oculomotor nerve.

· Sympathetic route:

· Superior cervical ganglion.

· In brachial plexus injury ( Horner's synd ( miosis.

· After a/c UMNL ( flaccid affected muscles (hypotonic) remain for few days ( spastic muscles.

· UMNLs:

· Brisk DTRs.

· Clonus.

· Weakness ( atrophy (atypical).

· Contracture (also in LMNLs).

· Diplegia:

· Weakness in lower limbs.

· Cause: UMNL.

· No incontinence.

· Paraplegia:

· In lower limbs.

· Paralysis below spinal cord e.g. in spina bifida, RTA, cut in spinal cord.

· There's incontinence & sensory loss.

· DDx o acute cerebellar disease:
1. Drugs:  Carbamazepine.

2. Acute cerebellar ataxia: auto-immune against cerebellum.

3. Tumors: medulloblastoma, astrocytoma.

· Gordon sign: elicit patellar reflex ( legs stay extended for few seconds.
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