
Rad Path

Jeffrey Guenette M.D.

Waihay Wong M.D., Ph.D.





Anatomy Review











Case 1



40 Female

• Vertigo x 3 weeks

• Feeling of tipping to right while walking

• Numbness tip of right tongue/lips x 5 years

• Numbness now extending to face and ear
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e33
SPECIMEN DESIGNATED: "RIGHT CP ANGLE 

TUMOR":

-RESIDUAL/RECURRENT SCHWANNOMA.



Schwannoma

• Neural crest origin

• Antoni A (cellular fascicular) and Antoni B (myxoid 
vacuolated) regions

• Spindled cells with ill defined cytoplasm, dense 
chromatin

• No axons or mitotic figures

• Degenerative changes (ancient change): nuclear 
pleomorphism, xanthomatous change and vascular 
hyalinization are common



Vestibular Schwannoma

• T1 isointense with brain

• T2 “filling defect” in CSF

• FLAIR ↑ cochlear signal, ↑ protein

• GRE microhemorrhage low signal foci

• T1 C+ enhance, 15% with low signal cysts

• Rare dural tail

• Benign tumor arising from vestibular portion of 
CN8 at glial-Schwann cell junction



Vestibular Schwannoma

• Most common lesion unilateral SNHL (> 90%)

• Most common CPA-IAC mass (85-90%)

• 2nd most common extraaxial neoplasm adults

• 60% of VS are slow growing (< 1 mm/year)

• Surgical removal of VS will not restore any 
hearing already lost

• Stereotactic radiosurgery 1st treatment



Case 2



65 Female

• Dizziness

• Facial Pain

• Lethargy

• All for some time…
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SPECIMEN LABELED "RIGHT SKULL BASE 
TUMOR“:

MENINGIOMA, W.H.O. Grade I (ICD-0 9530/0).



Meningioma

• Whorled, syncytial cells

• Pale cytoplasm

• Round-oval nuclei 

• Delicate chromatin



Meningioma

• T1 iso/hypointense to gray matter
• T2 variable, 50% iso, 35-40% hyper
• DWI not helpful
• T1 C+ intense/homogenous enhancement
• CSF cleft sign
• Dural tail

• May grow during pregnancy (estrogen)
• Typically benign 
• Arise from arachnoid cap cells



Meningioma

• Slow-growing benign tumor

• Relatively high recurrence rate due to 
difficulty of complete excision

• Prognosis relates to surgical outcome

• Hearing usually preserved at preop level

• Aggressive surgery advocated because bone 
invasion hard to see at surgery



Case 3



46 Male

• Sense vibration skull/head x 5 months

• Also some ringing in right ear

• Increased frequency/intensity x 2 months

• Hearing loss right ear on exam
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SPECIMEN DESIGNATED "RIGHT CEREBELLAR 
MASS":

- EPIDERMOID CYST. 



Epidermoid cyst

• Lined by keratinized epithelium with distinct 
granular layer 

• Contains lamellated keratin but no calcification 



Epidermoid

• T1 usually iso to CSF, may be high signal
• T2 usually iso to CSF or slightly hyperintense
• FLAIR often heterogeneous
• DWI increased restriction
• T1 C+ non-enhancing, sometimes thin rim

• Benign inclusion of ectodermal elements during 
neural tube closure (desquamated epithelial 
cells)

• Identical to cholesteatoma



Epidermoid

• Slow-growing congenital lesions that remain 
clinically silent for many years

• Smaller lesions are readily cured with surgery

• Larger lesions with upward supratentorial
herniation are more difficult to completely 
remove, but recurrence is slow growing



Case 4





38 Female

• Difficulty focusing x 8 days

• Double vision w/ lateral gaze x 7 days

• Right-sided weakness x few days

• No hearing loss

• Right aural fullness

• Intermittent dizziness x 1 week

• Reduced right facial sensation on exam
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AE1/AE3 MUC-1



SPECIMEN DESIGNATED "WALL OF CHOLESTEROL GRANULOMA":

UNCLASSIFIED CYST LINING consisting of strands of dense fibrous connective 
tissue lined by epithelium of variable histologic characteristics (See NOTE).

NOTE: The tissue consists of large pools of acute hemorrhage. In addition, 
there are several strands of fibroconnective tissue with variable numbers of 
chronic inflammatory cells. In some areas, the connective tissue is lined by 
epithelium that also contains mucin-secreting cells (demonstrated by AE1/3 
keratin immunostain and mucicarmine stain). 

These strands likely represent the lining of a cyst, the nature of which is not 
entirely clear; its histological properties are not especially in keeping with the 
clinical diagnosis of a “cholesterol granuloma” inasmuch as there are no 
granulomas or cholesterol clefts (or desquamating keratin deposits) in the 
material received. 

The case was reviewed by Dr. Harry Kozakewich (Pathology, Boston Children 
Hospital) who raised the possibility of a petrous apex “mucocele.”



Common cystic lesions of the 
petrous apex:

• Cholesterol granuloma

• Epidermoid cyst

• Mucocele



Cholesterol Granuloma vs Mucocele



Cholesterol Granuloma

• T1 high w/ maybe low signal rim and thinned 
adjacent bone

• T2/FLAIR central high peripheral low
• T1 C+ possible faint peripheral enhancement

• Middle ear granulation tissue – eustachian tube 
dysfunction vs exposed marrow -> bleeding -> 
inflammation

• Cholesterol crystals, multi-nucleated giant cells, 
hemosiderin, RBC breakdown



Cholesterol Granuloma

• Growth rate highly variable (depends on 
frequency & severity of microhemorrhages)

• Asymptomatic patients can be safely followed 
with imaging

• Extended middle cranial fossa approach with 
extradural removal of PA-CG & obliteration of 
its cavity



Mucocele

• T1 low (CG T1 high)

• T2/FLAIR high

• T1 C+ nonenhancing

• DWI increased diffusion

• Mucus-containing, expanded petrous apex 
(PA) air cells(s) lined by secretory epithelium 
resulting from chronic ostial obstruction



Mucocele

• Usually incidental finding

• Treatment controversial



Case 5



25 Female

• One day s/p c-section

• Right V1-3 facial numbness/tingling x 1 month

• Occasional right facial pain

• Progressive hearing loss x 1 month

• Diplopia in all directions x 1 week

• Nausea x 1 week

• Brother with congenital hydrocephalus
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EMA (-)

CD3 (-)

MNF116 (-)

CD20 (-)



S100 (-) O-13 (+)



RIGHT CEREBELLO-PONTINE ANGLE BIOPSY:

-EWING SARCOMA.

Immunohistochemistry performed at BWH demonstrates the following 

staining profile in lesional cells:

Positive - O13 (strong, diffuse, membranous)

Negative - CD3, CD20, S100, EMA, MNF-116

Cytogenetic analysis (CG09-4966) showed a translocation of 
chromosomes 11 and 22 in all metaphases analyzed.  This translocation 
is associated with EWSR1 rearrangement and is a characteristic finding 
in Ewing sarcoma.



Ewing Sarcoma/PNET

• Sheets of small, round, 
uniform cells divided into 
irregular lobules by fibrous 
strands

• Round nuclei with small 
nucleoli 

• Scant clear cytoplasm with 
indistinct cell membranes

• t(11,22)(q24;q12); EWS-FL1 

• CD99/O-13 positive 
(membranous)

• S100 and EMA negative



Ewing’s Sarcoma

• T1 low to intermediate

• T2 heterogeneously high, maybe low hair on end

• T1 C+ heterogeneous, prominent enhancement

• Moth eaten, destructive, permeative, with large 
soft tissue component without osteoid matrix, 
also occurs in flat bones, 2% skull/face

• 95% between 4 and 25 years of age

• Small round blue cell tumor



Bonus Case



71 Female

• Agitation

• Worsened Memory

• Auditory Hallucinations
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Petrous Carotid Aneurysm
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