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NP CASE 3

• 33-yo F with HA, N/V, and blurred 
vision x 5-6 months

• MRI revealed an enhancing L 
parietal dural-based mass

















WHICH PATTERN(S)?

• Parenchymal Infiltrate with Hypercellularity

• Solid Mass (Pure)

• Solid and Infiltrative Process

• Vasculocentric Process

• Extra-axial Mass

• Meningeal Infiltrate

• Destructive/Necrotic Process

• Subtle Pathology or Near Normal Biopsy
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WHAT IS YOUR FAVORED 
DIAGNOSIS?

• Anaplastic meningioma, WHO 
grade III

• Metastatic carcinoma or melanoma



VIM EMA



MIB-1=31% PR



DX: ANAPLASTIC MENINGIOMA, 
WHO GRADE III







PROGNOSTIC VARIABLES

• Extent of surgical resection

• Histologic grade

• Patient Age

• Patient Gender

• Tumor location 

• (e.g. AVP)



(WHO 2007)



MENINGIOMA GRADING

• Atypical (WHO II)

– High mitotic index (≥4/10 HPF)

– Presence of at least 3 of 5 variables: sheeting, 
macronucleoli, small cells, hypercellularity, necrosis

• Anaplastic (Malignant) (WHO III)

– Excessive mitotic index (≥20/10 HPF)

– Sarcoma, carcinoma, or melanoma-like histology

Perry A et al., Am J Surg Pathol 21: 1455, 1997
Perry A et al., Cancer 85:2046, 1999
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BRAIN INVASIVE MENINGIOMA

GFAP



BRAIN INVASIVE MENINGIOMA

WHO 2007



CLEAR CELL MENINGIOMA (WHO II)

PAS

PASD



CHORDOID MENINGIOMA (WHO II)



PAPILLARY MENINGIOMA (WHO III)



RHABDOID MENINGIOMA (WHO III)

VIM







From the surface of the brain and the arachnoidal membrane
Grows a dural neoplasm, meningioma is its name
As a tumor of adults, with sharp margins and slow growth
It may require the gamma knife, or surgery alone

Ch: Though most are low-grade, with a bland histology,
There‟s an aggressive subset, with significant morbidity
Atypical meningiomas, recur quite frequently, anaplastic cases have a high mortality

On neuroimaging exams, they‟re extra-axial in locale,
With a classic dural tail, where the enhancement leaves a trail
Hyperostosis of adjacent bone, implies invasion where the tumor‟s grown 
It‟s seen commonly in NF2, and there‟s often a female skew (chorus)

With a wide morphologic range, the differential may seem strange
But with the histologic grade, predictions may be made
The cases graded as atypical have a distinct proclivity
To display brain invasion or mitotic activity (chorus)

Aggressive variants, include grades II and III
With atypical, clear cell, and chordoid in the grade II category
High-grade malignancy corresponds to grade III
They include anaplastic, rhabdoid, and papillary (chorus)

A common tumor from the surface of the brain, meningioma is its name

MENINGIOMAS 

Music and Lyrics by Arie Perry, M.D.



NP CASE 4

• 74 year old man

• Rapidly progressive cognitive changes and 
confusion for 4 weeks

• MRI showed patchy FLAIR and DWI signal 
abnormalities in neocortex, basal ganglia, 
and thalamus

• DDx: CJD, Encephalitis, Vasculitis
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• Extra-axial Mass
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• Destructive/Necrotic Process

• Subtle Pathology or Near Normal Biopsy
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WHAT IS YOUR FAVORED 
DIAGNOSIS?

• Creutzfeldt-Jakob Disease

• Other neurodegenerative disorder 
with secondary vacuolation

• Ischemia and cerebral edema

• Artifactual vacuolation



DX: CREUTZFELDT-JAKOB 
DISEASE (CJD)

Western Blot: PrPCJD positive







CREUTZFELDT-JAKOB DISEASE (CJD)

• Prototypic prion disease (prion = 
“proteinaceous” and “infectious”)

• Transmissible spongiform encephalopathy (TSE)

• Sporadic (>90%)

– 1/106 incidence

– No germline mutation in PRNP gene (20p)

• Familial (5-10%) = PRNP gene mutation

• Iatrogenic = dural graft, corneal transplant, EEG 
electrodes, growth hormone extracts



CREUTZFELDT-JAKOB DISEASE (CJD)

From: Greenfield‟s Neuropathology 7th ed., 2002



CREUTZFELDT-JAKOB DISEASE (CJD)

• Clinical triad
– Rapid dementia (duration <1 year)

– Myoclonus

– Periodic spikes on EEG (66% sensitive, 74% specific)

– Basal ganglia lesions on MRI: 67% sensitive, 93% specific

– Positive CSF protein 14-3-3: 93% sensitive and specific

• Pathology 
– Biopsy: 95% sensitive, 100% specific

– Gross: normal to variable cerebral atrophy

– Histology: spongiform encephalopathy, neuronal loss, 
gliosis in cortex, basal ganglia, and thalamus



CREUTZFELDT-JAKOB DISEASE (CJD)

• PrP = prion protein

• PrPC = normal cellular constituent (α-helical) of 
neurons; functions: copper storage?, resistance 
to oxidative stress?

• PrPSc or PrPCJD or PrPres = pathogenic, protease 
resistant form ( -pleated sheet; amyloid-like)

• PrPCJD is transmissible and induces further PrPC

conversions.  ∆PrP = mutated form.

• Sporadic CJD = spontaneous conformation or 
age related mutation?



• Codon 129 Genotype

– ATG vs. GTG polymorphism

– Methionine (M) vs. Valine (V)

– MM = 37% of population (74% of cases)

– MV = 51% of population (15% of cases)

– VV = 12% of population (11% of cases)

CREUTZFELDT-JAKOB DISEASE (CJD)



Neurodegeneration: The Molecular Pathology of Dementia and Movement Disorders, Edited by Dennis W. Dickson, 2003



CREUTZFELDT-JAKOB DISEASE (CJD)



BEWARE SUPERFICIAL SPONGIOSIS IN 
OTHER ND DISORDERS: FTLD, LBD



CREUTZFELDT-JAKOB DISEASE (CJD)





NEW VARIANT CJD (nvCJD)

• Epidemiologic link with bovine spongiform 
encephalopathy (BSE) (“mad cow disease”) and 
identical PrP isoform

• Younger age of onset (mean 28 years)

• Sensory/psychiatric symptoms, ataxia

• Extensive amyloid plaques

• Codon 129 genotype is MM (100%)

• Mode of transmission perplexing, since little PrP 
in skeletal muscle



NEW VARIANT CJD (nvCJD)



PRIONOPHOBIA



BIOPSY TO R/O CJD

• Ideal bx should include cortex, subcortical WM, 
and portion of putamen under CJD precautions

• Divide tissue in two

− Routine histo/IHC: buffered formalin for at least 24 
hours followed by formic acid Rx for 30 minutes to an 
hour, then routine processing

− Snap frozen for Western Blot, mutation analysis, etc.

• Incinerate all contaminated wastes, use disposable 
instruments when possible, treat instruments / 
surfaces with hypochlorite (chlorine/bleach), 
formic acid, or autoclaving at 134oC x 18 minutes



www.cjdsurveillance.com 





Intro: Creutzfeldt-Jakob disease, classic prion disorder

Ch: Oh CJD, it‟s plain to see, your spongiform encephalopathy, 
Marked neuronal loss, it comes across
Gray matter is gliotic with cerebral atrophy, 
Please keep mutant prion proteins far away from me
Last chorus repeat: Please keep mutant prion proteins far away from me

Rapid dementia is the first clue, periodic sharp waves, and myoclonus too
Most are sporadic, one in a million rate, beta-pleated PrP amyloid leads to poor fate, 
histology shows (chorus)

Sporadic form is the common type, infectious spread is rare, despite the media hype
Familial cases in five to ten percent, PrP germline mutations is what this represents, 
histology shows (chorus)

Mad cow disease was linked within the U. K., with new variant CJD, many bovines did they slay
Psychiatric symptoms and ataxia at young age, homozygous Met at codon 129 will set the stage, 
histology shows (chorus)

CREUTZFELDT-JACOB DISEASE
Music and Lyrics by Arie Perry, M.D.



NP CASE 5

• 32 year old man presented with a two 
week history of left hemiparesis and 
headache

• Imaging revealed a rim-enhancing 
lesion in the right frontal lobe

• DDx: metastasis vs. GBM vs. abscess
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• Subtle Pathology or Near Normal Biopsy



WHICH PATTERN(S)?

• Parenchymal Infiltrate with Hypercellularity

• Solid Mass (Pure)

• Solid and Infiltrative Process

• Vasculocentric Process

• Extra-axial Mass

• Meningeal Infiltrate

• Destructive/Necrotic Process

• Subtle Pathology or Near Normal Biopsy



WHAT IS YOUR FAVORED 
DIAGNOSIS?

• Bacterial abscess/cerebritis

• CNS Vasculitis

• Viral encephalitis

• Toxoplasmosis



Toxo-IHC



DX: TOXOPLASMOSIS







CNS TOXOPLASMOSIS

•Opportunistic infection

•AIDS / Neonates (TORCH)

•Necrotizing encephalitis

•Free and encysted organisms in tissue

•Medically treatable!



CNS TOXOPLASMOSIS

•Rim-enhancing masses can mimic 
tumors

•Secondary vasculitis common, so 
typically necrotizing

•Cerebritis or abscesses

•Often includes an encephalitis pattern 
with microglial nodules





Toxoplasma gondii, an opportunistic parasite, 
afflicting patients who are immunocompromised
In the central nervous system, lesions are necrotizing, 
in neonates and HIV, that is where you‟re gonna see, a problem

Ch: Toxoplasmosis, a feline pest, keep it in your differential, 
so you don‟t fail the test
Remember, it‟s treatable, with the right antibiotics, lesions regress

On brain biopsy, of an enhancing lesion, 
there‟s vasculitis and encephalitis
Abscess formation and rod cell activation, 
there are bradyzoite cysts and tachyzoites exist as free forms (chorus)

TOXOPLASMOSIS
Music to „O Sole Mio by E. di Capua, Lyrics by Arie Perry, 

M.D.


