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Clinical Presentation of CNS Tumours



What has a major impact on the type of presentation?

1. location

Åcortex

Å frontal

Åoccipital

Å temporal

Ådeep structures

Åposterior fossa

Åbrainstem

Åcerebellum



What has a major impact on the type of presentation?

2. effect on tissue

Ådestruction

Åhaemorrhage

Å ischaemia

Åirritation

Åepilepsy

Åcompression

Å intracranial hypertension

Åhydrocephalus



Typical Presentations of CNS Tumours

intracranial 
hypertension

Å headache
Å vomiting ςespecially in the 

morning
Å papilloedema

Å tumoursobstructing CSF 
pathways
Å posterior fossa

negative symptoms

Å loss of a specific function
Å motor function
Å sensory function
Å visual field defects

irritative symptoms

Å cortical irritation
Å seizure
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Biological Behaviour of CNS Tumours

CƻǊ ōǊŀƛƴ ǘǳƳƻǳǊǎΣ ǳǎŜ ƻŦ ǘƘŜ ǘŜǊƳ άōŜƴƛƎƴέ ƛǎ ƴƻǘ ƛŘŜŀƭΦ

- ŜǾŜƴ ŀ άōŜƴƛƎƴέ ǘǳƳƻǳǊ ƛƴ ǘƘŜ ǿǊƻƴƎ ƭƻŎŀǘƛƻƴ Ƴŀȅ ƘŀǾŜ 

fatal consequences

- if it bleeds, it may even kill the patient

- ŀ άōŜƴƛƎƴέ ŜǇƛƭŜǇǘƻƎŜƴƛŎ ǘǳƳƻǳǊ Ƴŀȅ ǎǳōǎǘŀƴǘƛŀƭƭȅ ŀŦŦŜŎǘ ǉǳŀƭƛǘȅ 

of life

1.



Biological Behaviour of CNS Tumours

CƻǊ ōǊŀƛƴ ǘǳƳƻǳǊǎΣ ǳǎŜ ƻŦ ǘƘŜ ǘŜǊƳ άōŜƴƛƎƴέ ƛǎ ƴƻǘ ƛŘŜŀƭΦ1.

Each tumour type has its own possible grade spectrum.

Åsome only grade 1 (e.g. pilocytic astrocytoma)
Åsome only grade 4 (e.g. medulloblastoma)
Åsome only grade 2-3 (e.g. ependymoma)
Åsome e.g. grade 2-4 (e.g. astrocytoma)



Biological Behaviour of CNS Tumours

CƻǊ ōǊŀƛƴ ǘǳƳƻǳǊǎΣ ǳǎŜ ƻŦ ǘƘŜ ǘŜǊƳ άōŜƴƛƎƴέ ƛǎ ƴƻǘ ƛŘŜŀƭΦ

CNS tumours do not metastasise outside the CNS.

1.

2.
- extremely rare exceptions exist

- iatrogenic spread outside the CNS via a VP shunt
- metastases of highly dedifferentiated tumours

- they commonly metastasise within the CNS ς
mainly via CSF pathways
- into the ventricles
- along the meninges
- into the spinal canal



Biological Behaviour of CNS Tumours

CƻǊ ōǊŀƛƴ ǘǳƳƻǳǊǎΣ ǳǎŜ ƻŦ ǘƘŜ ǘŜǊƳ άōŜƴƛƎƴέ ƛǎ ƴƻǘ ƛŘŜŀƭΦ

CNS tumours do not metastasise outside the CNS.

1.

2.

Few known predisposing factors.3.

Åradiotherapy => secondary malignancy
Åcongenital syndromes
Å Li-Fraumeni
Å neurofibromatosis 1 and 2
Å tuberous sclerosis
Å von Hippel-Lindau
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Diagnosis of CNS Tumours

neurological 
examination

CT

MRI

biopsy

resection

microscopy

immunohistochemistry

DNA and 
RNA 

sequencing

methylation 
profiling

FISH

integrated diagnosis



άbŜǿ CŜŀǘǳǊŜǎέ ƛƴ ²Ih /b{ нлнм

Ågrading with Arabic numerals

Åone tumour type has one name and only a different grade

Åsome tumours are molecularly defined

Åin some tumours, even the grade can be determined on the basis of 

ƳƻƭŜŎǳƭŀǊ ŀƭǘŜǊŀǘƛƻƴǎ όΧƎǊŜŀǘΧǎƻƳŜǘƛƳŜǎΧύ



Treatment of CNS Tumours

neurosurgery

chemotherapy

radiotherapy
targeted 
biological 
therapy
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A child is NOT a small adult.



Children Adults

relatively rare compared with other tumours

more common in absolute numbers than 
in children

many cases are metastases from non-CNS tumours
carcinomas
melanoma

the most common solid tumours in children

Å lower absolute number than in 
adults

metastases to the CNS are extremely rare

Åmore often supratentorialÅmore often infratentorial
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Types of CNS Tumours

glial tumours

low-grade
x

high-grade

ependymomas

glioneuronal tumours

embryonal tumours

medulloblastoma
AT/RT

meningioma

other

craniopharyngioma
choroid plexus papilloma and 

carcinoma
primary CNS DLBCL
germ cell tumours

solitary fibrous tumour



Tumours of Adulthood
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Adult-type Diffuse Gliomas

Åglioblastoma, IDH-wildtype

Åastrocytoma, IDH-mutant

Åoligodendroglioma, IDH-mutant and 1p/19q-codeleted



IDH

isocitrate dehydrogenase ςan enzyme of the Krebs cycle
IDH1 and IDH2 isoforms

mutation leads to impaired function => accumulation of 2-hydroxyglutarate, which interferes with 
DNA methylation and other epigenetic mechanisms => effect on tumourigenesis+ effect on 
coagulation

IDH-mutant gliomas have a somewhat better prognosis



Glioblastoma, IDH-wildtype
CNS WHO grade 4



Glioblastoma, IDH-wildtype
CNS WHO grade 4

Åthe most common primary malignant CNS tumour in adults

Åpeak incidence in older patients ςapproximately 55 years and 

above

Å5-year survival < 10%

Åinfiltrative spread into adjacent tissue, extension into the opposite 

hemisphere

Åon MRI, the lesion typically shows peripheral ring enhancement



Glioblastoma



Glioblastoma, IDH-wildtype
CNS WHO grade 4

Åelongated or multipolar astrocytes

Åmarked nuclear atypia

Åhigh mitotic activity

Å! necrosis ςwith palisading

Å! microvascular proliferation

Å! TERT mutation, EGFR amplification, chromosomes +7/-10

! = feature sufficient for the diagnosis of glioblastoma and grade 4



Glioblastoma, IDH-wildtype
CNS WHO grade 4



Glioblastoma, IDH-wildtype
CNS WHO grade 4

necrosis



Glioblastoma, IDH-wildtype
CNS WHO grade 4

microvascular
proliferation



Astrocytoma, IDH-mutant
CNS WHO grade 2-4



Astrocytoma, IDH-mutant
CNS WHO grade 2-4

Åoccurs in younger adults ςapproximately 30-50 years of age

Åtendency toward gradual progression and upgrading



Astrocytoma, IDH-mutant
CNS WHO grade 2-4

Åoccurs in younger adults ςapproximately 30-50 years of age

Åtendency toward gradual progression and upgrading
Previously
PatientNovak, 38 y: resection; diffuse astrocytoma (grade II).
PatientNovak, 43 y: recurrence at the original resection site; anaplastic astrocytoma (grade III).
PatientNovak, 44 y: progression and death; autopsy diagnosis glioblastoma(grade IV).

Now
PatientNovak, 38 y: astrocytoma, IDH-mutant, CNS WHO grade 2.
PatientNovak, 43 y: astrocytoma, IDH-mutant, CNS WHO grade 3.
PatientNovak, 44 y: astrocytoma, IDH-mutant, CNS WHO grade 4.



Astrocytoma, IDH-mutant
CNS WHO grade 2-4

Åoccurs in younger adults ςapproximately 30-50 years of age

Åtendency toward gradual progression and upgrading

ÅάŀǎǘǊƻŎȅǘƻƳŀΣ ƎǊŀŘŜ пέ ƛǎ ǿƘŀǘ ǳǎŜŘ ǘƻ ōŜ ŎŀƭƭŜŘ άǎŜŎƻƴŘŀǊȅ 

ƎƭƛƻōƭŀǎǘƻƳŀέ



Astrocytoma, IDH-mutant
CNS WHO grade 2-4



Astrocytoma, IDH-mutant
CNS WHO grade 2-4

Åfibrillary glial cells with mild atypia (increasing with grade)
Ågrade 2
Åmildly hypercellular

Ågrade 3
Åmarkedly hypercellular
Åevident mitotic activity

Ågrade 4
Å! necrosis
Å! microvascular proliferation
Å! homozygous CDKN2A/B deletion



Astrocytoma, IDH-mutant
CNS WHO grade 2-4

normal white matter



Astrocytoma, IDH-mutant
CNS WHO grade 2-4



Astrocytoma, IDH-mutant
CNS WHO grade 2-4

IDH1(R132H)



Oligodendroglioma, IDH-mutant and 1p/19q-codeleted
CNS WHO grade 2-3



Oligodendroglioma, IDH-mutant and 1p/19q-codeleted
CNS WHO grade 2-3

Åadults, approximately 40-50 years of age
Åif similar morphology is seen in children ςpossible component of 

a glioneuronal tumour

Åtendency toward slow progression

Åoften close to the surface, in the hemispheres (most often the frontal 
lobe)



Oligodendroglioma, IDH-mutant and 1p/19q-codeleted
CNS WHO grade 2-3

Åcells with small round nuclei and a perinuclear halo
Ґ άŦǊƛŜŘ ŜƎƎǎέ

ÅάŎƘƛŎƪŜƴ-ǿƛǊŜέ ōǊŀƴŎƘƛƴƎ ŎŀǇƛƭƭŀǊƛŜǎ

Åcalcifications



Oligodendroglioma, IDH-mutant and 1p/19q-codeleted
CNS WHO grade 2-3



Oligodendroglioma, IDH-mutant and 1p/19q-codeleted
CNS WHO grade 2-3



IDH1(R132H)

Oligodendroglioma, IDH-mutant and 1p/19q-codeleted
CNS WHO grade 2-3



Other Tumours of Adulthood
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Meningioma



Meningioma
CNS WHO grade 1, (2 and 3)

Åa common CNS tumour in adults (rare in children ςusually with more 

aggressive behaviour)

Ågrows on the surface of the brain, pushing inward

Åoften irritates the adjacent cortex => seizure

Åprognosis is usually excellent ςsurgical removal

Åbut it may recur locally



Meningioma



Meningothelial meningioma
onion-like and 
whorled structures



Meningioma
CNS WHO grade 1, (2 and 3)

Åvariable morphology

Åpreviously regarded as different tumours with different grades

Åtoday only morphological subtypes

Ågrade independent of morphological subtype

Ågrade 2 and 3 if criteria are met
Åe.g. invasive growth into brain



CNS Lymphomas



CNS Lymphomas

Åprimary DLBCL of the brain

Å infiltration by other systemic lymphomas



Primary diffuse large B-cell lymphoma (DLBCL) of the CNS

Åmore often in older patients (median 66 years), but it may occur at any age

Åmost often supratentorial ςwhite matter, thalamus, BG
Åoften multifocal (up to 40% of cases)

Åon MRI, avid homogeneous enhancement with marked diffusion restriction
Årelatively little surrounding oedema



Primary diffuse large B-cell lymphoma (DLBCL) of the CNS



Primary diffuse large B-cell lymphoma (DLBCL) of the CNS

Microscopically
diffuse infiltration by round lymphoid cells
usually medium-sized cells
often perivascular infiltrates

CAUTION!!! ςafter corticosteroid therapy it regresses markedly => fewer, smaller cells

warning sign ςCD20 positivity
- normally, B lymphocytes are virtually absent from the brain even in inflammatory lesions



Metastases



Ålung carcinoma
Å adenocarcinoma
Å squamous cell carcinoma
Å small cell carcinoma

Åductal adenocarcinoma of the breast

Åcolorectal adenocarcinoma

Åmelanoma

Å urothelial carcinoma
Å clear cell renal cell carcinoma
Å squamous cell carcinoma of the uterine cervix

Metastases





colorectal adenocarcinoma




