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MeningesMeninges  



CNS traumaCNS trauma  

 MissileMissile  ((depresseddepressed, , penetratingpenetrating  and and perforatinperforatin  injuriesinjuries))  

 NonNon--missilemissile  injuryinjury::  

-- PrimaryPrimary  damagedamage  ((immediateimmediate))  

-- SecondarySecondary  damagedamage  ((afterafter  thethe  injuryinjury))  

  

 PrimaryPrimary  damagedamage  includesincludes::  

-- FocalFocal  lesionslesions  ((contusionscontusions  and and lacerationslacerations))  

-- DiffuseDiffuse  axonalaxonal  injuryinjury  

  

 SecondarySecondary  damagedamage  includesincludes::  

-- IntracranialIntracranial  haematomashaematomas, , herniationherniation, , infarctioninfarction, , infectionsinfections  

  

 ComplicationsComplications::  

-- epilepsyepilepsy, , persistentpersistent  vegetativevegetative  statestate  and postand post--traumatictraumatic  dementisdementis  

  

  





Brain Brain oedemaoedema  

 DiffuseDiffuse  swellingswelling  duedue  to: to: vasogenicvasogenic  and and cytotoxiccytotoxic  reasonsreasons  

 FocalFocal  swellingswelling  duedue  to: to: focalfocal  lesionslesions  ((cerebralcerebral  abscessesabscesses, , haematomashaematomas, , 

intracranialintracranial  neoplasmsneoplasms  

 ConsequencesConsequences  ofof   intracranialintracranial  spacespace  occupyingoccupying  lesionslesions: :   

-- RaisedRaised  intracranialintracranial  pressurepressure  

-- IntracranialIntracranial  shift and shift and herniationherniation  

-- EpilepsyEpilepsy  

-- HydrocephalusHydrocephalus  

-- SystemicSystemic  effectseffects  

 RaisedRaised  intracranialintracranial  pressurepressure  ––  clinicalclinical  picturepicture::  

-- PapillooedemaPapillooedema  ((opticoptic  papillapapilla))  

-- NauseaNausea  and and vomitingvomiting  

-- HeadacheHeadache  

-- ImpairmentImpairment  ofof   consciousnessconsciousness    



IntracranialIntracranial  herniationherniation  



Manifesttion of  traumatic intracranial bleeding 

Site Mechanism Clinical manifestation 

Extradural space Skull rupture with arterial rupture Lucid interval followed by a 

rapid increase in intracranial 

pressure 

Subdural space Rupture of  venous sinuses or small 

bridging veins due to torsion force 

Acute presentation with a rapid 

increase in intrcranial pressure. 

Chronic presentation with 

personality change, memory loss 

and confusion, particularly in 

the elderly  

Subarachnoid space Arterial rupture, berry aneurysm of  

circle of  Willis  

Meningeal irritation with a rapid 

increase in intracranial pressure 

Cerebral hemisphere Cortical contusion 

Rupture of  small intrinsic vessels 

with intracerebral haematoma 

May cause seizures 

Increased intracranial pressure 

with focal deficits, usually fatal. 



Berry/saccular aneurysm of  circle of  Willis 



SpinalSpinal  cordcord  injuriesinjuries  

 Open Open injuriesinjuries  duedue  to direct traumato direct trauma  

 ClosedClosed  injuriesinjuries::  

-- PrimaryPrimary  damagedamage: : contusionscontusions, nerve , nerve fiberfiber  transectiontransection, , haemorrhagichaemorrhagic  necrosisnecrosis  

-- SecondarySecondary  damagedamage: : extraduralextradural  haematomahaematoma, , infarctioninfarction, , infectioninfection, , oedemaoedema  

 ComplicationsComplications::  

-- DegenerationDegeneration  ofof   damageddamaged  nerve nerve fibresfibres  ((bothboth  ascendingascending  and and descendingdescending))  

-- Post Post traumatictraumatic  syringomyeliasyringomyelia  

-- SystemicSystemic  effectseffects  ofof   paraplegiaparaplegia  ((urinaryurinary  tracttract  and and chestchest  infectionsinfections, , pressurepressure  soressores  and and 

musclemuscle  waitingwaiting))  

 SpinalSpinal  cordcord  and nerve and nerve rootroot  compressioncompression::  

-- IntervertebralIntervertebral  discdisc  prolapseprolapse  

-- NeoplasmNeoplasm  

-- SkeletalSkeletal  disordersdisorders  

-- InfectionsInfections  (tbc, (tbc, abscessabscess))  

-- VascularVascular  disordersdisorders  ((arteriovenousarteriovenous  malformationmalformation, , haemorrhagehaemorrhage))  

-- TraumaTrauma  

    



IntervertebralIntervertebral  discdisc  prolapseprolapse  

  



HydrocephalusHydrocephalus  

- Excess of  cerebrospinal fluid (CSF) within the intracranial cavity 

- Due to obstruction of  the CSF pathways (non-communicating, congenital or 

aquired), impaired CSF absorption, excess CSF production 

- Produces irreversible brain damage unless the increased intracranial pressure is 

relieved by surgical drainage 



Major causes of  stroke 

Cause % Clinical presentation Pathogenesis Predisposing 

factors 

Cerebral 

infarction 

82 Slowly evolving signs and 

symptoms 

Cerebral 

hypoperfusion (in AS), 

emblism, thrombosis 

Heart disease 

Hypertension 

Atheroma 

Diabetes mellitus 

Intracerebral 

haemorrhage  

15 Sudden onset of  stroke with 

raised intracranial pressure 

Rupture of  arteriole or 

microaneurysm 

Hypertension 

Vascular 

malformation 

Subarachnoid 

haemorrhage 

3 Saudden headache with 

meningism 

Rupture of  

saccular/berry 

aneurysm of  circle of  

Willis 

Hypertension 

Coarctation of  

the aorta 

Hypoxic CNS damage: ischaemia – hypoxia – anoxia 



CNS CNS infectionsinfections: : bacterialbacterial  infectioninfection  

 FollowFollow  thethe  direct direct spreadspread  ofof   infectioninfection  fromfrom  thethe  skullskull, , oror  

haematogenoushaematogenous  spreadspread  

  

 LeptomeningitisLeptomeningitis, , thethe  most most commoncommon, in , in childrenchildren  and in and in elderlyelderly  

  

 ComplicationsComplications: : hydrocephalushydrocephalus, , cerebralcerebral  thrombophlebitisthrombophlebitis, , 

cerebralcerebral  infarctioninfarction, , abscessabscess, , sepsissepsis  

  

 AetiologicalAetiological  agentsagents: : E. coli, E. coli, StreptococcusStreptococcus  agalactiaeagalactiae, , ListeriaListeria  monocytogenesmonocytogenes  (in (in 

neonatesneonates); ); NeisseriaNeisseria  meningitis meningitis (2(2--18 18 yearsyears), ), StreptococcusStreptococcus  pneumoniaepneumoniae  ((overover  30 30 yearsyears), BK ), BK 

((tuberculoustuberculous  meningitis), meningitis), Treponema Treponema palllidumpalllidum  (in (in syphilissyphilis) )   



PurulentPurulent  meningitismeningitis  



Brain Brain abscessabscess  



CNS CNS infectionsinfections: : viralviral  infectionsinfections  
 InfectionsInfections  spreadspread  to to thethe  CNS by CNS by thethe  haematogenoushaematogenous  routeroute  oror  retrograderetrograde  neuralneural  

transporttransport  

  

 ViralViral  meningitis meningitis isis  a a commoncommon, , selfself--limitinglimiting  illnessillness, , lessless  severe severe thanthan  bacterialbacterial  

meningitismeningitis  

  

 ViralViral  encephalitisencephalitis  maymay  resultresult  in in deathdeath  oror  severe disability (virus severe disability (virus carriedcarried  by by ticksticks  

oror  mosquitoesmosquitoes) )   

  

 ReactivationReactivation  ofof   latentlatent  viralviral  infectioninfection  ((e.ge.g. Herpes . Herpes zosterzoster) ) maymay  damagedamage  thethe  CNSCNS  

  

 CNS CNS involvementinvolvement  in HIV in HIV infectioninfection::  

-- CerebralCerebral  HIV HIV infectioninfection  ((causingcausing  progressiveprogressive  dementiadementia))  

-- MultipleMultiple  opportunisticopportunistic  infectionsinfections  ((e.ge.g. . ToxoplasmaToxoplasma, , fungifungi))  

-- OtherOther  viralviral  infectionsinfections  ((e.ge.g. CMV). CMV)  

-- PrimaryPrimary  cerebralcerebral  lymphomalymphoma  

    



CNS CNS infectionsinfections: :   

viralviral, , fungalfungal  and and parasiticparasitic    infectionsinfections  

 PrionPrion  diseasesdiseases  ((prionprion==pathologicpathologic  protein) protein) responsibleresponsible  forfor  subacutesubacute  spongiformspongiform  

encephalopathyencephalopathy, a , a rarerare  cause cause ofof   dementiadementia  ((e.ge.g. . CreutzfeldtCreutzfeldt--Jakob Jakob diseasedisease  and variant and variant 

CJD („CJD („madmad  cowcow“ “ diseasedisease))  

  

 AcuteAcute  disseminateddisseminated  encephalomyelitisencephalomyelitis, a , a demyelitingdemyeliting  disorderdisorder, , maymay  resultresult  fromfrom  

virusvirus--inducedinduced  immuneimmune  reactionreaction  ((complicationscomplications  ofof   measlesmeasles, , mumpsmumps, rubeola; , rubeola; alsoalso  

followingfollowing  vaccinationvaccination  forfor  smallpoxsmallpox  and rabies)  and rabies)    

  

 AntenatalAntenatal  viralviral  infectionsinfections: CMV and : CMV and rubellarubella  virus virus resultingresulting  in a in a necrotisingnecrotising  

encephalomyelitisencephalomyelitis, , developlmentadeveloplmenta  malformationsmalformations  and and microcephalymicrocephaly  

  

 FungalFungal  infectionsinfections: : CryptococcusCryptococcus  neoformansneoformans, , AspergillusAspergillus  fumigatusfumigatus, , CandidaCandida  albicansalbicans,… ,…   

 ParasiticParasitic  infectionsinfections: : ToxoplasmaToxoplasma  gondiigondii, , PlasmodiumPlasmodium  falciparumfalciparum, Trypanosoma , Trypanosoma rhodesienserhodesiense…….…….  

  

  
CNS infections common in immunosuppressed patients! 



SubacuteSubacute  spongiformspongiform  encephalopathyencephalopathy; ;   

CreutzfeldtCreutzfeldt  --  JacobJacob, , vacuolarvacuolar  transformationtransformation  ofof   neuronsneurons  



DemyelinatingDemyelinating  conditionsconditions  

 DueDue  to to immunologicalimmunological, , viralviral  oror  chemicalchemical  mechanismsmechanisms  

 Myelin Myelin disintegrateddisintegrated, myelin , myelin fragmentsfragments  phygocytosedphygocytosed, , 

remyelinationremyelination  doesdoes  not not occuroccur  to to anyany  significantsignificant  extentextent  

  

 MultipleMultiple  sclerosissclerosis: : commonestcommonest  demyelinatingdemyelinating  conditionsconditions,  ,  v.sv.s. . 

autoimmuneautoimmune, , withwith  highhigh  incidence in incidence in northernnorthern  countriescountries.  .  

ClinicallyClinically: :   
-- Limb Limb weaknessweakness  

-- ParaesthesiaeParaesthesiae  

-- VisualVisual  abnormalitiesabnormalities  

-- DiplopiaDiplopia  

-- BladderBladder  dysfunctionsdysfunctions, , vertigovertigo  

  

 LeukodystrophiesLeukodystrophies  --  inheritedinherited  disordersdisorders  ofof   myelin myelin synthesissynthesis      



MetabolicMetabolic  disordersdisorders  

 HypoglycaemiaHypoglycaemia  (in DM) (in DM) cancan  resultresult  in in irreversibleirreversible  neuronalneuronal  damagedamage  and and 

neuronalneuronal  cell cell deathdeath  

  

 CNS CNS toxinstoxins::  

 methanolmethanol, , ethanolethanol, metals and , metals and industrialindustrial  chemicalschemicals  

 drugsdrugs  ((affectingaffecting  neuronalneuronal  developmentdevelopment  ((e.ge.g. . phenytoinphenytoin), ), affectingaffecting  maturemature  CNS CNS 

((e.ge.g. . vincristinvincristin))  

  

 DeficiencyDeficiency  statesstates: : malnutritionmalnutrition, vitamin , vitamin deficienciesdeficiencies  (B1, B12)(B1, B12)  

  

 InheritedInherited  metabolicmetabolic  diseasesdiseases: : lysosomallysosomal  storagestorage  diseasesdiseases  
duedue  to to deficiencesdeficiences  ofof   variousvarious  lysosomallysosomal  enzymesenzymes  ((sphingolipidosissphingolipidosis, , 

mucopolysacharidosismucopolysacharidosis, , glycogenosisglycogenosis, , ceroidceroid  lipofuscinosislipofuscinosis))  



EpilepsyEpilepsy  

 RepeatedRepeated  seizuresseizures  duedue  to to paroxysmalparoxysmal  neurologicalneurological  dysfunctiondysfunction  causedcaused  by by 

abnormalabnormal  dischargesdischarges  fromfrom  neuronesneurones  in in thth  brainbrain  

  

 GeneralisedGeneralised  epilepsyepilepsy::  

-- SynchronousSynchronous  abnormalabnormal  dischargesdischarges  duedue  to to hyperexcitabilityhyperexcitability  ofof   membranesmembranes  

-- OftenOften  idiopathicidiopathic, not , not associatedassociated  withwith  structuralstructural  abnormalitiesabnormalities  in in thethe  brainbrain  

  

 FocalFocal  epilepsyepilepsy  

-- AssociatedAssociated  withwith  structuralstructural  abnormalitiesabnormalities  ofof   thethe  cerebralcerebral  cortexcortex  ––  epileptogenicepileptogenic  lesionslesions  

-- MalformationMalformation  ofof   corticalcortical  developmentdevelopment, , tumorstumors, , glialglial  scarsscars, , vascularvascular  abnormalitiesabnormalities,….,….  

-- SomeSome  casescases  treatedtreated  surgicallysurgically    

  

 ProvokedProvoked  seizuresseizures  

-- DischargesDischarges  duedue  to to acuteacute  damagedamage  to to thethe  brain (brain (headhead  injuryinjury, , alcoholalcohol, , metabolicmetabolic  

abnormality (abnormality (e.ge.g. . hypoglycaemiahypoglycaemia))  

  

    



Normal cortex Focal cortical dysplasia 



CongenitalCongenital  abnormalitiesabnormalities  

 KnownKnown  causescauses::  

-- GeneticGenetic  factorsfactors  ((tuberoustuberous  sclerosissclerosis  (AD), (AD), aqueductaqueduct  stenosisstenosis  (X(X--linkedlinked), ), DownDown´́ss  

syndrome (syndrome (trisomytrisomy  21))21))  

-- MaternalMaternal  infectionsinfections  ((e.ge.g. . rubellarubella, CMV), CMV)  

-- IrradiationIrradiation  in in uteroutero  

-- ToxicToxic, as in , as in fetalfetal  alcoholalcohol  syndromesyndrome  

-- DietaryDietary  factorsfactors  ((e.ge.g. . FolicFolic  acid acid deficiencydeficiency  implicatedimplicated  in in neuralneural  tube tube defectsdefects))  

-- MetabolicMetabolic  ((e.ge.g. . PhenylketonuriaPhenylketonuria)   )     

  

 NeuralNeural  tube tube defectsdefects  

 PosteriorPosterior  fossafossa  malformationmalformation  



NeuralNeural  tube tube defectsdefects  



Arnold Chiari malformation 

1. Involving cerebellum, 

brainstem, spinal cord 

2. Cerebellar tonsils displaced 

downwards 

3. Results in hydrocephalus, 

communicating 

4. Often assoc. with 

meningomyelocele 

Posterior fossa 

malformationst 



NeurodegenerativeNeurodegenerative  disordersdisorders  

 CharacterisedCharacterised  by by progressiveprogressive  lossloss  ofof   neuronsneurons  in in functionallyfunctionally  relatedrelated  areasareas  ofof   thethe  

CNSCNS  

 AetiologicallyAetiologically  mostlymostly  unknownunknown, , somesome  are are inheritedinherited  
  

 Motor neuron Motor neuron diseasedisease::  

-- AmyotrophicAmyotrophic  laterallateral  sclerosissclerosis  

    ((bothboth  upperupper  and and lowerlower  motorneuronsmotorneurons  affectedaffected, , distaldistal  and and proximalproximal  musclemuscle  weaknessweakness  and and wastingwasting  spasticityspasticity))  

-- ProgressiveProgressive  muscularmuscular  atrophyatrophy  

    ((lowerlower  motor motor neuron neuron involvementinvolvement, , weaknessweakness  anan  wastingwasting  ofof   distaldistal  musclesmuscles, , fasciculationsfasciculations  and and absentabsent  reflexesreflexes))  

-- ProgressiveProgressive  bulbarbulbar  pulsypulsy  

    ((cranialcranial  nervesnerves  involvementinvolvement  resultsresults  in in weaknessweakness  ofof   thethe  tonguetongue, , palatepalate, , pharyngealpharyngeal  musclesmuscles) )   

  

 ParkinsonParkinson´́ss  diseasedisease  
-- tremor, tremor, bradykinesisbradykinesis, rigidity; , rigidity; manifestationmanifestation  betweenbetween  4545--60 60 yearsyears  

-- causedcaused  by by progressiveprogressive  lossloss  ofof   pigmentedpigmented  neuronesneurones  in in substantiasubstantia  nigranigra  resultingresulting  in in relativerelative  dopamin dopamin 

deficiencydeficiency    

  



Motor neuron tract 
Upper motoneuron 

Lower motoneuron 



DementiaDementia  

 AcquiredAcquired  globalglobal  impairmentimpairment  ofof   intellectintellect, , reasonreason  and personality and personality 

withoutwithout  impairmentimpairment  ofof   consciousnessconsciousness  

  

 DisordersDisorders  resultingresulting  in in dementiadementia::  

 PrimaryPrimary  neurodegenerativeneurodegenerative  diseasesdiseases    

-- AlzheimerAlzheimer´́ss  dd. .   

-- PickPick´́ss  dd. (. (frontotemporalfrontotemporal  dementiadementia) )   

-- HuntingtonHuntington´́ss  dd. (AD, . (AD, choreiformicchoreiformic  movementsmovements, , jerkingjerking  dementiadementia))  

 CerebrovascularCerebrovascular  diseasedisease  ((e.ge.g. . multinffarctmultinffarct  dementiadementia)  )    

 InfectionsInfections  ((e.ge.g. CJD, . CJD, syphilissyphilis, HIV), HIV)  

 SpaceSpace  occupyingoccupying  diseasesdiseases  ((e.ge.g. . neoplasmsneoplasms, , haematomashaematomas))  

 HydrocephalusHydrocephalus  

 DrugsDrugs  and and toxinstoxins  

 MetabolicMetabolic  disordersdisorders  ((e.ge.g. . hypothyreoidismhypothyreoidism, , hypoparathyreoidismhypoparathyreoidism, , hepatichepatic  failurefailure,..),..)  

 Vitamin Vitamin deficiencesdeficiences  ((e.ge.g. B1, B12). B1, B12)  

 ParaneoplasticParaneoplastic  syndromessyndromes  ((e.ge.g. . limbiclimbic  encephalitisencephalitis))  

  

  



Brain Brain atrophyatrophy  ––  Alzheimer Alzheimer diseasedisease  

- Sporadic and familiar cases 

- Cortical atrophy 

- Amyloid angiopathy, neurochemical abnormalities, neuronal loss,  

     amyloid plaques and tangles 



Cell of  origin Tumor 

Glial cells Astrocytoma (both low grade and high grade) 

Oligodendroglioma (both low grade and high grade) 

Glioblastoma 

(Ependymoma) 

Primitive neuroectodermal cells Medulloblastoma (CNS; central nervous system, cerebellum) 

Neuroblastoma (PNS; peripheral nervous system, adrenals) 

Retinoblastoma         …..all mentioned are pediatric tumors 

Arachnoidal cells Meningioma 

Nerve sheath cells  Schwannoma, neurofibroma 

Malignant schwannoma, neurofibrosarcoma 

ANS; autonomous nervous system Paragangliomas, chemodectomas, pheochromocytoma 

+ secondary, metastatic tumors  



CNS CNS tumorstumors  

 ClinicopathologicalClinicopathological  featuresfeatures::  

 CNS CNS tumorstumors  do not do not metastasisemetastasise  to to otheothe  organsorgans    

--           ((onlyonly  infiltrationinfiltration  ofof   adjacentadjacent  tissuestissues  and and spreadingspreading  throughthrough          

--           CSF CSF pathwayspathways) )   

 LocalLocal  effectseffects  

-- SignsSigns  relatedrelated  to to thethe  sitesite  ofof   thethe  tumortumor  

-- e.ge.g. . epilepsyepilepsy  withwith  a a temporaltemporal  lobe tumor, lobe tumor, paraplegisparaplegis  in in spinalspinal  cordcord  tumortumor  

 MassMass  effectseffects  

-- SignsSigns  and and symptomssymptoms  ofof   spacespace  occupyingoccupying  lesionslesions  

-- VasogenicVasogenic  oedemaoedema  aroundaround  CNS tumorCNS tumor  

-- HerniationHerniation  

-- HydrocephalusHydrocephalus  in in posteriorposterior  fossafossa  tumor tumor   



PeripheralPeripheral  neuropathyneuropathy: : peripheralperipheral  nerve nerve disordersdisorders  

 MononeuropathyMononeuropathy  

-- a single nerve a single nerve involvedinvolved  

-- e.ge.g. . carpalcarpal  tunneltunnel  syndrome syndrome   

  

 MononeuritisMononeuritis  multiplexmultiplex  

-- SeveralSeveral  isolatedisolated  nervesnerves  involvedinvolved  

-- e.ge.g. . polyarteritispolyarteritis  nodosanodosa, , sarcoidosissarcoidosis    

  

 PolyneuropathyPolyneuropathy: : multiplemultiple  nerve nerve involvementinvolvement  

 MainlyMainly  motor: motor: e.ge.g. . GuillainGuillain--BarreBarre  sysy  ((autoimmuneautoimmune  polyradiculoneuritispolyradiculoneuritis))  

 MainlyMainly  sensory: sensory: carcinomatouscarcinomatous  neuropathyneuropathy  

 SensorimotorSensorimotor: : e.ge.g. . alcoholismalcoholism  

 AutonomicAutonomic: : e.ge.g. diabetes. diabetes  



Thank you for your attention…. 


