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Tumor of  the CNSTumor of  the CNS  

 GliomasGliomas  

 ChorioidChorioid  plexus plexus tumorstumors  ((papillomaspapillomas  and and carcinomascarcinomas))  

 NeuronalNeuronal  and and mixedmixed  ((glioglio))neuronalneuronal  tumorstumors  

 EmbryonalEmbryonal  tumorstumors  ((poorlypoorly  differentiateddifferentiated))  

 PinealPineal  tumorstumors  

 MeningealMeningeal  tumorstumors  

 OtherOther  primaryprimary  tumorstumors  ofof   CNSCNS  

 SecondarySecondary  ((metastaticmetastatic  tumorstumors  ––  lunglung, , breastbreast,…),…)  

  



CNS CNS tumorstumors  

 ClinicopathologicalClinicopathological  featuresfeatures::  

 CNS CNS tumorstumors  do not do not metastasisemetastasise  to to otherother  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, paraplegiasparaplegias  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   



GliomasGliomas  

 AstrocytomasAstrocytomas  (AC)(AC)  
-- DiffuseDiffuse  astrocytomasastrocytomas  (grade II) (grade II) ––  LG AC (static, LG AC (static, withwith  slowslow  progressionprogression))  

VariantsVariants: : gemistocyticgemistocytic  

-- AnaplasticAnaplastic  astrocytomasastrocytomas  (III)(III)  

-- GlioblastomaGlioblastoma  multiformemultiforme  (grade (IV)(grade (IV)  

-- PilocyticPilocytic  astrocytomaastrocytoma  (I)(I)  

-- PleomorphicPleomorphic  xanthoastrocytomaxanthoastrocytoma  (II)(II)  

-- AnaplasticAnaplastic  pleomorphicpleomorphic  xanthoastrocytomaxanthoastrocytoma  (III)(III)  

  

 OligodendrogliomasOligodendrogliomas  
-- OligondendrogliomaOligondendroglioma  (II)(II)  

-- AnaplasticAnaplastic  oligodendrogliomaoligodendroglioma  (III)(III)  

  

 MixedMixed  gliomasgliomas  ((provisionalprovisional  entitiesentities  accordingaccording  WHO 2016)WHO 2016)  
-- MixedMixed  oligoastrocytomaoligoastrocytoma  (II)(II)  

-- AnaplasticAnaplastic  mixedmixed  oligoastrocytomaoligoastrocytoma  (III)(III)  

  

 EpendymalEpendymal  tumorstumors  
-- EpendymomaEpendymoma  (II)(II)  

-- AnaplasticAnaplastic  ependymomaependymoma  (III)(III)  

-- MyxopapillaryMyxopapillary  ependymomaependymoma  (I)(I)  

-- SubependymomaSubependymoma  (I)(I)  



High grade (HG) astrocytomas (AC)High grade (HG) astrocytomas (AC)  

 AnaplasticAnaplastic  astrocytomaastrocytoma  (III)(III)  
-- IncreasedIncreased  cellularitycellularity  

-- IncreasedIncreased  degreedegree  ofof   anaplasiaanaplasia, , nuclearnuclear  pleomorphismpleomorphism, , increasedincreased  
proliferativeproliferative  aktivityaktivity  

  

 GlioblastomaGlioblastoma  ((IV)IV)  
-- NecrosisNecrosis  and and pseudopalisadingpseudopalisading  

-- VascularVascular  endothelialendothelial  proliferationproliferation  

-- PrimaryPrimary  (in (in olderolder) and ) and secondarysecondary  (in (in youngeryounger  withwith  historyhistory  ofof   LG AC) LG AC)   

-- Very Very poorpoor  prognosisprognosis    

  

  



GlioblastomaGlioblastoma  
Necrosis and pseudopalisadingNecrosis and pseudopalisading  

Vascular endothelial proliferationVascular endothelial proliferation  



WHO 2016: WHO 2016: integratedintegrated  diagnosisdiagnosis  

 HistopathologicalHistopathological  diagnosisdiagnosis//typingtyping  

  

 HistopathologicalHistopathological  gradinggrading/WHO grade/WHO grade  

  

 MolecularMolecular  informationinformation    

  

  



Astrocytic 

Oligodendrocytic 

Oligoastrocytic 

Glioneuronal 

Phenotype of  gliomas Grading of  gliomas 

Cellularity 

Cytonuclear atypia 

Mitoses 

Microvascular  

proliferates 

Necroses 

Genotype of  gliomas 

Mutations IDH1, IDH2 

Codeletion 1p/19q 

Mutation H3K27M 

Mutation ATRX 



Oligodendroglioma (II)Oligodendroglioma (II)  

 WhiteWhite  mattermatter  ofof   cerebralcerebral  hemisphereshemispheres  (most (most frequentlyfrequently  frontalfrontal  

lobeslobes))  

 WellWell  circumscribedcircumscribed, , gelatinousgelatinous, , graygray  massesmasses, , withwith  cystscysts, , 

hemorrhagehemorrhage, , calcificationcalcification  

 SheetsSheets  ofof   regularregular  cellscells, , clearclear  halo halo ofof   cytoplasmcytoplasm  

 DelicateDelicate  network network ofof   anastomosinganastomosing  capillariescapillaries  

 PerineuronalPerineuronal  satellitosissatellitosis        

 LOH LOH forfor  1p and 9q/IDH 1p and 9q/IDH mutatedmutated  

 BetterBetter  prognosisprognosis  thanthan  ACAC  

  

+ anaplastic oligodendroglioma (III): hypercellularity, nuclear anaplasia,  

mitotic activity, necrosis 



OligodendrogliomaOligodendroglioma  



 PilocyticPilocytic  astrocytomaastrocytoma  (I)(I)  

-- OftenOften  cysticcystic, , alsoalso  solidsolid  

-- UsuallyUsually  circumscribedcircumscribed, , arisingarising  fromfrom  opticoptic  nerve to nerve to conusconus  
medullarismedullaris    

-- BipolarBipolar  cellscells  („(„hairhair  cellscells“) + “) + RosenthalRosenthal  fibersfibers  and and eosinophiliceosinophilic  
granulargranular  bodiesbodies  

-- OftenOften  biphasicbiphasic  ((fibrillaryfibrillary  areasareas  + + looseloose  microcysticmicrocystic  patternpattern))  

-- UsuallyUsually  firstfirst  twotwo  decadesdecades  

 PleomorphicPleomorphic  xantoastrocytomaxantoastrocytoma  (II); (II); anaplasticanaplastic  (III)(III)  

-- TemporalTemporal  lobe lobe ofof   childrenchildren  and and youngyoung  adultsadults  

-- NeoplasticNeoplastic  occasionallyoccasionally  bizarrebizarre  astrocytesastrocytes, , alsoalso  lipidizedlipidized  

-- NecrosisNecrosis  and and mitoticmitotic  activityactivity  indicateindicate  higherhigher  gradegrade  



Pleomorphic xantoastrocytomaPleomorphic xantoastrocytoma    



 Ependymoma (II)Ependymoma (II)  

-- Next to ependymaNext to ependyma--lined ventricular system, 4th ventriclelined ventricular system, 4th ventricle  

-- First 2 decades affectedFirst 2 decades affected  

-- Solid or papillary masses; complete extirpation due to Solid or papillary masses; complete extirpation due to 
localization impossible  localization impossible    

-- Small „blue“ cells, granular chromatin, dense fibrillary Small „blue“ cells, granular chromatin, dense fibrillary 
background, perivascular pseudorosettes and rosettesbackground, perivascular pseudorosettes and rosettes  

 Anaplastic ependymoma (III)Anaplastic ependymoma (III)  

 Subependymoma (I)Subependymoma (I)  

-- benign, slowly growing, intraventricularbenign, slowly growing, intraventricular  

 Myxopapillary ependymoma (I)Myxopapillary ependymoma (I)  

-- Filum terminale of  spinal cordFilum terminale of  spinal cord  



EpendymomaEpendymoma  

  



NeuronalNeuronal  and and mixedmixed  ((glioglio))neuronalneuronal  

tumorstumors  

 Gangliogliomas (IGangliogliomas (I--II)II)  

  

 Dysembryoblastic neuroepithelial tumor (DNET)Dysembryoblastic neuroepithelial tumor (DNET)  
-- In temporal lobeIn temporal lobe  

-- Associated with epilepsyAssociated with epilepsy  

-- Usually grade I; gangliogliomas may be gr. II/III Usually grade I; gangliogliomas may be gr. II/III   

  

 Dysplastic gangliocytoma of  the cerebellum (I)Dysplastic gangliocytoma of  the cerebellum (I)  

  

 Central neurocytoma (II)Central neurocytoma (II)  
-- LG neuronal neoplasmsLG neuronal neoplasms  

-- Within vetricular systemWithin vetricular system  

  



Spectrum of longSpectrum of long--term epilepsy term epilepsy 

associated tumorsassociated tumors    
 Usually low grade, well differentiated, with low proliferating activity Usually low grade, well differentiated, with low proliferating activity 

and low malignant potential, superficially localized and low malignant potential, superficially localized (cortical or (cortical or 
subcortical; frontal and temporal localization)subcortical; frontal and temporal localization), mixed neuronal, mixed neuronal--glial glial 
tumors, expression of stem cell marker CD34   tumors, expression of stem cell marker CD34     

  

 Mixed neuronalMixed neuronal--glial tumors : glial tumors :   

-- Ganglioglioma (GI, rare GIIGanglioglioma (GI, rare GII--GIII)GIII)  

-- Dysembryoplastic neuroepithelial tumor (DNET, GI)Dysembryoplastic neuroepithelial tumor (DNET, GI)  

 Others: Others:   

-- Pilocytic astrocytoma (GI)Pilocytic astrocytoma (GI)  

-- Diffuse astrocytoma (GII)Diffuse astrocytoma (GII)  

-- Oligodendroglioma (GII)Oligodendroglioma (GII)  

-- Pleomorphic xanthoastrocytoma (GII)Pleomorphic xanthoastrocytoma (GII)  

-- Subependymal giant cell astrocytoma (GI ; associated with tuberous sclerosis)Subependymal giant cell astrocytoma (GI ; associated with tuberous sclerosis)  

-- Angiocentric glioma (GI)Angiocentric glioma (GI)  

  

  WHO 2007 



GangliogliomaGanglioglioma  

- well differentiated, slowly growing neuroepithelial tumor 

- neoplastic ganglion cells + neoplastic glial cells 

- WHO GI; higher grades very rare; >70 % in temporal lobe 



DNETDNET  

- WHO GI, benign, usually supratentorial glial-neuronal neoplasms 

- in children and young adults 

- cortical location 

- complex columnar and multinodular architecture, „specific glioneuronal elements“  

  (bundles of  axons lined by oligodendroglia-like cells+floating neurons) 

 

 



DNETDNET  

NeuN immunohistochemistry Calcification in DNET 

Nodular architecture  



Composite glioneuronal tumour:Composite glioneuronal tumour:  

DNET and ganglioglioma componentDNET and ganglioglioma component    

Ganglioglioma component DNET component 



Pilocytic astrocytomaPilocytic astrocytoma  

- WHO GI, relatively circumscribed, slowly growing, often cystic 

- histologically biphasic pattern (compacted bipolar cells and loose-textured  

  multipolar cells + Rosenthal fibers and eosinophilic granular bodies) 

  



Subependymal giant cell xanthoastrocytomaSubependymal giant cell xanthoastrocytoma  

Pleomorphic eosinophilic tumour cells Elongated tumour cells forming streams 

- WHO GI; tuberous sclerosis complex 

- benign, slowly growing, arising in the wall of  the lateral ventricles, composed 

  of  the large ganglioid astrocytes 



    

Oligodendroglioma Pleomorphic xantoastrocytoma 

- WHO GII, a diffusely infiltrating  

- WD glioma 

- cerebral hemispheres 

- deletions 1p and 19q 

 

- WHO GII 

- superficial localisations in cerebral  

  hemispheres + involvement  of  meninges 

- pleomorphic lipidized cells 



Medulloblastoma (gr. IV)Medulloblastoma (gr. IV)  

 20 % 20 % ofof   brain brain tumorstumors  in in childrenchildren  

 In In thethe  midlinemidline  ofof   cerebellum; 4th cerebellum; 4th ventricleventricle, , hydrocephalushydrocephalus  

 WellWell  circumscribedcircumscribed, , greygrey    

 hypercellularhypercellular, „, „smallsmall  blue blue cellscells“, “, neuroblasticneuroblastic  rosettesrosettes  ((HomerHomer  
WrightWright  rosettesrosettes))  

 HighHigh  proliferationproliferation, , mitosesmitoses  

 ExpressionExpression  ofof   neuronalneuronal  markersmarkers  ((synaptophysinsynaptophysin, NF; GFAP+ , NF; GFAP+ 
cellscells, , vimentinvimentin))  

 DisseminationDissemination  throughthrough  thethe  CSFCSF  

 4 4 histologicalhistological  subtypessubtypes; 4 ; 4 molecularmolecular  subtypessubtypes  

 PrognosisPrognosis  in in untreateduntreated  dismaldismal; ; withwith  totaltotal  excisionexcision  and and irradiationirradiation:  :  
55--year year survivalsurvival  raterate  as as highhigh  as 75 %as 75 %  

  

  



Histological subtypes  

of  medulloblastomas 

Integrated diagnosis of  medulloblastomas:  

- histopathological diagnosis/typing 

- genetic profiling – 4 molecular subtypes   

 



MedulloblastomaMedulloblastoma  



OtherOther  embryonalembryonal  tumorstumors/ WHO / WHO grgr. IV. IV  
  

 AtypicalAtypical  teratoidteratoid//rhabdoidrhabdoid  tumorstumors    
                ((posteriorposterior  fossafossa, , supratentoriallysupratentorially; ; underunder  5, 5, dismaldismal  prognosisprognosis) )   

  

 EmbryonalEmbryonal  tumor tumor withwith  multilayeredmultilayered  rosettesrosettes, , 
C19MC C19MC alteredaltered  

  

 MedulloepitheliomaMedulloepithelioma    

  

 CNS CNS neuroblastomaneuroblastoma//ganglioneuroblastomaganglioneuroblastoma  

  

 CNS CNS embryonalembryonal  tumortumor  

  

  

  



Other tumors of  CNSOther tumors of  CNS  

 Primary CNS lymphomas (DLBCL)Primary CNS lymphomas (DLBCL)  

  

 Germ cell tumors Germ cell tumors   

-- Midline structures, pineal region, suprasellar regionMidline structures, pineal region, suprasellar region  

-- Teratomas; germinomas (similar to seminomas),…Teratomas; germinomas (similar to seminomas),…    

  

 Pineal parenchymal tumorsPineal parenchymal tumors  

-- Pinealoblastomas (high grade tumors)Pinealoblastomas (high grade tumors)  

-- Pineocytomas (well differentiated)Pineocytomas (well differentiated)  

-- Gliomas in pineal regionGliomas in pineal region  



Tumors of  the meningesTumors of  the meninges  

 Meningioma Meningioma (meningothelial)(meningothelial)  

  

    --  nonmeningothelialnonmeningothelial  

 Meningeal hemangiopericytoma (soMeningeal hemangiopericytoma (so--called)called)  

 Solitary fibrous tumorsSolitary fibrous tumors  



Meningioma (gr. IMeningioma (gr. I--IIIIII))  

 Usually well defined rounded masses, adjacent to dura; encapsulated, extension into Usually well defined rounded masses, adjacent to dura; encapsulated, extension into 
bone (reactive hyperostotic changes); less common „en plaque“ growth bone (reactive hyperostotic changes); less common „en plaque“ growth   

  

 Grade I meningiomas: Grade I meningiomas:   

--          meningothelial meningothelial   

-- fibroblastic fibroblastic   

-- transitionaltransitional  

-- psammomatous  psammomatous    

-- microcystic, secretory, angiomatous,….microcystic, secretory, angiomatous,….  

  

 Grade II meningiomas:Grade II meningiomas:  

-- atypical, clear cell, chordoidatypical, clear cell, chordoid  

  

 Grade III meningiomas:Grade III meningiomas:  

--  anaplastic (malignant), rhabdoid, papillary anaplastic (malignant), rhabdoid, papillary   



MeningiomaMeningioma  

  

1 

2 

1 menigocytes 

2 psamommata 



 Craniopharyngeoma:Craniopharyngeoma:  

-- Arise from squamous cell rests (derived from Rathke pouch) in Arise from squamous cell rests (derived from Rathke pouch) in 
sellar regionsellar region  

-- Benign (gr. I), partly cystic epithelial tumor  Benign (gr. I), partly cystic epithelial tumor    

  

 Hemangioblastoma:Hemangioblastoma:  

-- Sporadic or ass. with VHL sy (in younger)Sporadic or ass. with VHL sy (in younger)  

-- Cerebellum (medulla, spinal cord,…., supratentorial, retinal in Cerebellum (medulla, spinal cord,…., supratentorial, retinal in 
VHL)VHL)  

-- Well circumscribed, cystic, with mural nodule(s)Well circumscribed, cystic, with mural nodule(s)  

-- CapillaryCapillary--size and larger thinsize and larger thin--walled vessels with intervening walled vessels with intervening 
neoplastic „stromal cells“ (large polygonal, vaculated, lipidneoplastic „stromal cells“ (large polygonal, vaculated, lipid--rich, rich, 
PAS+)PAS+)  

  

  



Familial tumor syndromes with involvement Familial tumor syndromes with involvement 

of  tumor suppressor gene (AD)of  tumor suppressor gene (AD)  

 Cowden syndrome Cowden syndrome   

-- PTENPTEN  mutationmutation  

-- Dysplastic gangliocytoma of  the cerebellumDysplastic gangliocytoma of  the cerebellum  

  

 Li Fraumeni syndromeLi Fraumeni syndrome  

-- Inactivation of  p53Inactivation of  p53  

-- MedulloblastomaMedulloblastoma  

  

 Turcot syndromeTurcot syndrome  

-- Mutations in Mutations in APCAPC  or mismatch repair geneor mismatch repair gene  

-- Medulloblastoma or glioblastomaMedulloblastoma or glioblastoma  

  

 Gorlin syndromeGorlin syndrome  

-- PTCHPTCH  mutations, upregulation of  SHHmutations, upregulation of  SHH  

-- medulloblastomamedulloblastoma  



 NeurofibromatosisNeurofibromatosis  type Itype I  

-- AD; AD; neurofibromasneurofibromas  ((plexiformplexiform  and and solitarysolitary)+)+gliomasgliomas  ofof   opticoptic  nerve+pigmentednerve+pigmented  
nodulesnodules  ofof   irisiris--cutaneouscutaneous  hyperpigmentedhyperpigmented  maculesmacules  (café au (café au laitlait  spotsspots))  

-- MalignantMalignant  transformationtransformation  ofof   neurofibromasneurofibromas  

-- NF1NF1  gene (17q11.2); gene (17q11.2); neurofibrominneurofibromin  

  

 NeurofibromatosisNeurofibromatosis  type IItype II  

-- AD; 8th nerve AD; 8th nerve schwannomasschwannomas  and and multiplemultiple  meningiomasmeningiomas  + + gliomasgliomas, , ependymomasependymomas  ofof   
spinalspinal  cordcord  + non+ non--neoplasticneoplastic  lesionslesions  ofof   SchwannSchwann  cellscells, , meningealmeningeal  cellscells, , hamartiahamartia  

-- NF2NF2  gene (22q12); gene (22q12); merlinmerlin  

    

 TuberousTuberous  sclerosissclerosis  complexcomplex  

-- AD; AD; hamartomashamartomas  and and benignbenign  tumorstumors  ofof   thethe  brain and brain and otherother  tissuestissues: : corticalcortical  tuberstubers  
((epileptogenicepileptogenic), ), subependymalsubependymal  nodulesnodules, , subependymalsubependymal  giantgiant  cell cell astrocytomasastrocytomas,…, + ,…, + 
renalrenal  angiomyolipomasangiomyolipomas, , retinalretinal  glialglial  hamartomashamartomas, , pulmonarypulmonary  
lympangioleiomyomatosislympangioleiomyomatosis, , cardiaccardiac  rhabdomyomarhabdomyoma  + + cystscysts  ––  cutaneouscutaneous  lesionslesions  
((angiofibromasangiofibromas, , subungualsubungual  fibromasfibromas, , hypopigmentedhypopigmented  lesionslesions))  

-- tuberintuberin  oror  hamartinhamartin  genesgenes  mutatedmutated  

    

 Von Von HippelHippel  LindauLindau  DiseaseDisease  

-- AD; AD; hemangioblastomashemangioblastomas  + + cystscysts  ((pancreaspancreas, liver, , liver, kidneykidney) + ) + renalrenal  carcinomascarcinomas, , 
pheochromocytomaspheochromocytomas  

-- tumor tumor suppressorsuppressor  gene gene ––  pVHLpVHL  ––  3p253p25--p26 p26   



Peripheral nerve sheath tumorsPeripheral nerve sheath tumors  

 SchwannomaSchwannoma  

-- benignbenign, , fromfrom  neuralneural  crestcrest--derivedderived  SchwannSchwann  cell, cell, componentcomponent  ofof   NF2NF2  

-- wellwell  circumscribedcircumscribed, , encapsulatedencapsulated, , attachedattached  to nerve; 2 to nerve; 2 patternspatterns: Antoni A and : Antoni A and 
Antoni BAntoni B  

-- oftenoften  vestibularvestibular  branchbranch  ofof   8th nerve; sensory 8th nerve; sensory nervesnerves  preferentiallypreferentially  involvedinvolved  
(trigeminus, (trigeminus, dorsaldorsal  rootsroots,..); ,..); extradurallyextradurally  ––  largelarge  nerve nerve trunkstrunks    

  

 MalignantMalignant  peripheralperipheral  nerve nerve sheathsheath  tumortumor  

-- highlyhighly  malignantmalignant, medium and , medium and largelarge  nervesnerves  affectedaffected; in NF1; in NF1    

  

 NeurofibromaNeurofibroma: :   

-- CutaneousCutaneous: : localizedlocalized, in dermis , in dermis oror  subcucateouslysubcucateously  

-- PlexiformPlexiform: : infiltratinginfiltrating  lesionlesion  growinggrowing  withinwithin  and and expandingexpanding  a a peripheralperipheral  
nerve; NF1; nerve; NF1; potentialpotential  forfor  malignantmalignant  transofrmationtransofrmation; ; significantsignificant  neurologicneurologic  
deficitsdeficits  

  



SchwannomaSchwannoma  



Diseases of  peripheral nervesDiseases of  peripheral nerves  

 Inflammatory neuropathiesInflammatory neuropathies  

 Infectious polyneuropathiesInfectious polyneuropathies  

 Hereditary neuropathiesHereditary neuropathies  

 Acquired metabolic and toxic neuropathiesAcquired metabolic and toxic neuropathies  

 Traumatic neuropathiesTraumatic neuropathies  

  



Inflammatory neuropathiesInflammatory neuropathies  

  

 Immune mediated neuropathies:Immune mediated neuropathies:  GuillainGuillain--Barré Barré 
syndrome syndrome ––  GBS (acute inflammatory demyelinating GBS (acute inflammatory demyelinating 
polyradiculoneuropathy)polyradiculoneuropathy)  

-- Weakness in distal limbs, ascending paralysis, hospital Weakness in distal limbs, ascending paralysis, hospital 
intensive care before recovering normal function (up to intensive care before recovering normal function (up to 
20 % long term disability); in some patients followed by 20 % long term disability); in some patients followed by 
a subacute or chronic coursea subacute or chronic course  

-- Inflammation and demyelination of  spinal nerve roots Inflammation and demyelination of  spinal nerve roots 
and peripheral nerves (radiculoneuropathy)and peripheral nerves (radiculoneuropathy)  

-- Infections or prior vaccination ass. with GBS Infections or prior vaccination ass. with GBS   

-- TT--cell mediated immune responsecell mediated immune response  



Infectious polyneuropathiesInfectious polyneuropathies  

 Leprosy (Hansen disease)Leprosy (Hansen disease)  

-- Lepromatous leprosy:Lepromatous leprosy:  Mycobacterium leprae invading Schwann cellsMycobacterium leprae invading Schwann cells  

-- Segmental demyelination, remyelination, loss of  axons; endoneurial fibrosis Segmental demyelination, remyelination, loss of  axons; endoneurial fibrosis 
and multilayered thickening of  perineurial sheatsand multilayered thickening of  perineurial sheats  

-- Symmetric polyneuropthy; pain fibers (loss of  sensation)Symmetric polyneuropthy; pain fibers (loss of  sensation)  

-- Tuberculoid leprosy: Tuberculoid leprosy: cellcell--mediated immune response to M. leprae mediated immune response to M. leprae ––  
granulomatous inflammation in dermis, cutaneous nerves affected granulomatous inflammation in dermis, cutaneous nerves affected   

  

 Diphteria Diphteria (diphteria exotoxin; selective demyelination of  axons)(diphteria exotoxin; selective demyelination of  axons)  

  

 Varicella zoster virus Varicella zoster virus (varicella zoster virus; following chickenpox virus (varicella zoster virus; following chickenpox virus 
persists in neurons and sesory ganglia with potential ractivation) persists in neurons and sesory ganglia with potential ractivation)   



Hereditary neuropathiesHereditary neuropathies  

 Hereditary motor and sensory neuropathies Hereditary motor and sensory neuropathies 

(HSMN I(HSMN I--III,….)III,….)  

 Hereditary sensory and autonomic Hereditary sensory and autonomic 

neuropathies (HSANs)neuropathies (HSANs)  

 Familial amyloid polyneuropathiesFamilial amyloid polyneuropathies  

 Peripheral neuropathy accompanying Peripheral neuropathy accompanying 

inherited metabolic disordersinherited metabolic disorders  



HSMNHSMN  

 HSMN HSMN --  CharcotCharcot--MarieMarie--ToothTooth  (peripheral myelin protein 22, myelin, (peripheral myelin protein 22, myelin, 
connexin,…connexin,…  

-- Demyelinating neuropathy; usually ADDemyelinating neuropathy; usually AD  

-- Repetitive deRepetitive de--  and remyelinations (onion bulbs and remyelinations (onion bulbs ––  Schwann cell hyperplasia)Schwann cell hyperplasia)  

-- Slowly progressive, progressive muscular atrophy (legs) , uscle weakness, pes Slowly progressive, progressive muscular atrophy (legs) , uscle weakness, pes 
cavuscavus  

  

 HSMN II HSMN II (kinesin family member KIF1B)(kinesin family member KIF1B)  

-- Axonal form Axonal form ––  loss of  myelinated axonsloss of  myelinated axons  

  

 HSMN III HSMN III ––  DejerineDejerine--Sottas neuropathySottas neuropathy  

-- AR, genetically heterogeneous (the same genes as in HSMN I) AR, genetically heterogeneous (the same genes as in HSMN I)   

-- Enlarged peripheral nerves, trunk and limb muscles affectedEnlarged peripheral nerves, trunk and limb muscles affected  



Acquired metabolic and toxic Acquired metabolic and toxic 

neuropathiesneuropathies  
 PeripheralPeripheral  neuropathyneuropathy  in in adultadult  onsetonset  diabetes diabetes mellitusmellitus  ((polyolpolyol  pathwaypathway  and and nonenzymaticnonenzymatic  

glycationglycation  ofof   proteinsproteins  involvedinvolved))  

-- DistalDistal  symmetricsymmetric  sensory sensory oror  sensorimotorsensorimotor  neuropathyneuropathy  

-- AutonomicAutonomic  neuropathyneuropathy  

-- FocalFocal  oror  multifocalmultifocal  asymmetricasymmetric  neuropathyneuropathy  

-- LossLoss  ofof   smallsmall  myelinatedmyelinated  fibersfibers, , alsoalso  unmyelinatedunmyelinated  fibersfibers      

-- ThickeningThickening  ofof   endoneurialendoneurial  arteriolesarterioles  

 MetabolicMetabolic  and and nutritionalnutritional  neuropathiesneuropathies  

-- UremicUremic  neuropathyneuropathy  

-- ChronicChronic  liver liver diseasedisease, , respiratoryrespiratory  insufinsuf., ., thyroidthyroid  dysfunctiondysfunction  

-- ThiamineThiamine  deficiencydeficiency  ((neuropathicneuropathic  beriberiberiberi))  

-- AvitaminosisAvitaminosis  BB1212, B, B66, and E  , and E    

 NeuropathiesNeuropathies  associatedassociated  withwith  malignancymalignancy  

-- BrachialBrachial  plexopathyplexopathy  (apex (apex ofof   a a lunglung), ), obturatorobturator  palsypalsy  ((pelvicpelvic  tumorstumors), ), cranialcranial  verve verve palsiespalsies  
((intracranialintracranial  tumorstumors,….),….)  

-- ParaneoplasticParaneoplastic  effecteffect  ((smallsmall  cell ca cell ca ofof   lungslungs, , plasmocytomaplasmocytoma)  )    

 ToxicToxic  neuropathiesneuropathies    

-- HeavyHeavy  metals, metals, leadlead, , arsenicarsenic  



TumorsTumors  ofof   autonomicautonomic  nervousnervous  systemsystem  

 ExtraadrenalExtraadrenal  paragangliomasparagangliomas  ((carotidcarotid  body body paragangliomasparagangliomas, , vagalvagal  and and 
otherother  paragangliomasparagangliomas))  

-- nonnon--chromaffinchromaffin  paragangliomasparagangliomas, , usuallyusually  relatedrelated  to to parasympatheticparasympathetic  nervousnervous  
systemsystem  

-- AlveolarAlveolar  patternpattern, cell , cell nestsnests; ; chiefchief   cellscells  and and sustentakularsustentakular  cellscells  

-- AlsoAlso  malignantmalignant  formsforms  

  

 ExtraadrenalExtraadrenal  paragangliomasparagangliomas  ofof   sympathoadrealsympathoadreal  neuroendocrineneuroendocrine  systemsystem  
((anywhereanywhere  fromfrom  thethe  pelvicpelvic  floorfloor  to to thethe  neckneck))  

  

 PheochromocytomasPheochromocytomas  ((adrenaladrenal  paragangliomaparaganglioma) () (productionproduction  ofof   
katecholaminskatecholamins, , hypertensionhypertension, , usuallyusually  benignbenign))  

  

 GangliocyticGangliocytic  paragangliomaparaganglioma  ((benignbenign, in duodenum), in duodenum)  

  
  

  
  



TumorsTumors  ofof   autonomicautonomic  nervousnervous  systemsystem  

 NeuroblastomaNeuroblastoma  and and ganglioneuroblastomaganglioneuroblastoma  

-- In In childrenchildren  underunder  4 4 ysys  (85 %)(85 %)  

-- In In adrenaladrenal  glandgland  oror  intraintra--abdominalabdominal  sympatheticsympathetic  chainchain  (70 %) and in (70 %) and in thoraxthorax  ((atat  least 20 least 20 
%)%)  

-- „„SmallSmall  blue cell“ tumor, bulky, blue cell“ tumor, bulky, multinodularmultinodular, , hemorrhageshemorrhages  and and necrosisnecrosis  oftenoften, , 
calcificationcalcification, , alsoalso  pseudocysticpseudocystic, , lobularlobular  oror  nestingnesting  patternpattern, , fibrillaryfibrillary  materialmaterial  betweenbetween  
cellscells  ((neuriticneuritic  cell cell processesprocesses) ) ––  neurofibrillaryneurofibrillary  matrix, matrix, rosettesrosettes, chromatin: „salt, chromatin: „salt--andand--  
pepperpepper“ “ appearanceappearance  

-- GanglioneuroblastomaGanglioneuroblastoma  ––  somesome  cytodifferentiationcytodifferentiation  oror  maturationmaturation  withwith  recognizablerecognizable  
ganglion ganglion cellscells      

  

 GanglioneuromaGanglioneuroma  

-- In In posteriorposterior  mediastinum mediastinum oror  retroperitoneumretroperitoneum; ; somesome  arisingarising  in in adrenaladrenal  glandgland  

-- PatientPatient  overover  10 10 ysys  

-- WellWell, , circumscribedcircumscribed, , withwith  no no necrosisnecrosis  oror  hemorrhageshemorrhages, on , on cutcut  surfacesurface  whorledwhorled  oror  
trabeculartrabecular  patternpattern  

-- SpindleSpindle  cell matrix and cell matrix and maturemature  ganglion ganglion cellscells  

  



PheochromocytomaPheochromocytoma  



NeuroblastomaNeuroblastoma  



Thank you for your attention …Thank you for your attention …  


