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MENINGIOMAS OF SPINAL CANAL Y s e @

EPIDEMIOLOGY

13-30% of all primary intracranial neoplasrt@nly 1-5% in children) 30% inAfrica!
at autopsyl.4-2.3%peoplehaveundiagnosed asymptomatic meningiomas
INCIDENCE increases witlage(in general, 2 cases per 100,000 individuals):
0-19 years 0.12 per 100,00Mhdividuals- occur in childrer{(more aggressive forms
20-34 years 0.74
3544 years 2.62
4554 years 4.89
5564 years 7.89
6574 years 12.79
7584 years 17.04
O85years- 18.86
1 maleto-femaleratio = 11.4-2.8 (peaksto 1:3.5: inpatients 4044 years);
0 ratio increased over timause of hormonal medicatiofisypothesis has not been proven
to date.
0 meningiomas associated with HEREDITARWYmorsyndromes occur in yoger patients,
and more equally imenandwomen
0 ATYPICAL and ANAPLASTIC meningiomas shomale predominance
0 SPINAL meningioma$ 90%women
1 in Scandinavigincidence has increased between 1968 and 1997 from 2.6 to 4.5 per 100 000 in
women, and from 1.4 t9.9 in men
1 in one ltalian studypumbers have remained stable for decades
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Fig. 10.01 Age and sex distribution of meningioma,
based on 1078 cases treated at the University Hospital
Zurich.

ETIOLOGY

1. Radiation
1 meningiomas are known to be induced by4omoderate and highdoseradiation(average time
interval totumorappearance of 35, 26 andi 24 years, respectively
1) history oflow-dose irradiatior{800 rad) tescalp fortinea capitisY -flold increased
risk for multiple meningiomas decades later.
2) high-dose irradiatior{> 2000 rad) foprimary braintumors
N.B. radiationinduced meningiomagnd to benoreatypical or aggressivemultifocal, highly
proliferative , and occur iryoungerage groups

2. Genetic causes
1 familial meningiomas are rare (unless associated with neurofiboromajosis
1 most common (60% of sporadizeningiomas} loss of NF2 geng(22dL2), meningioma locus is
close to but probably different from gene responsible fo2NF
others- chramosomal loss of 1p, 3p, 6q, 148pl2(Wer ner 6 s). sy ndr o me
chromosome 7 monosonrifrequent inradiation-inducedmeningiomas
events associated Wwitigher grades of meningioma
loss of chromosome 10.
loss of tumor suppressor in lung cantegene TSLG1).
loss of progestene receptors.
increagd expression of cyclooxygena®eand ornithine decarboxylase.
179- associated with progression to anaplastic meningioma.
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1 association betweesex hormonegestrogens, progesterone, androgens) and risk for meningiomas

remains under investigation.
meningiomas may wax and wane with pregnancy, and they are positively assodiatetast cancer

PATHOLOGY

Benignextraaxial neoplasm o&rachnoida(meningothelialcellsin arachnoidal cap (component of
arachnoidal villi indura), typically attached teaner surface of dura mater

globular, welldemarcateMENINGIOMA EN MASSE).

MENINGIOMA EN PLAQUE 1 sheetlike extension that covers duf@aynot invaginate parenchyma);
when biopsy is taken from macroscopically uninvolved dura, abnormal cells are found there.
1 CAVERNOUS SINUS MENNGIOMA - infiltrates cavernous sinus andcoenes interdigitated with its
contents.

firm to soft.

wide dural attachment.
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calcification (small punctate calcium deposits) within meningiomas is found-20%0 cases.
necrosisor extensivehemorrhageare not present.
growveryslowly ( .24 cm in diameter per year).

cut surface is either translucent pale or homogeneously reddish brown (may be gritty on cutting


http://www.neurosurgeryresident.net/Onc.%20Oncology/Onc54.%20Intradural%20Extramedullary%20Spinal%20Tumors.pdf
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1 invaginate intaunderlying brainwithout invading if(i.e. well demarcated from surrounding brgin

0 degree okdemaaround tumor is variable (may be massive).

0 true brain invasiompgrades to grade Il (even if histology is benign)

1 can invadeskull bonesY hyperostosi®r bonedestructior; sometimes causesactive
hyperostosisvithout invasioth

0 bone invasion has beereported in 2868% of studies with histopathologically confirmed
data.

0 bone infiltration has been described in 1@%% of cases with no hyperostoéimaging
is insufficient to predicboneinvasiori!!)

1 blood supply from dura.

0 over long termparasitizaton (recruitment)of cortical vesselby malignanttumors over
cerebral convexity or of branches of ophthalmic arterguyfrontal masses is not rare
makes tumor resection much more difficult.

1 encased vessel not circular, vessel is not invadedgifcular, vessel wall may be invaded (esp.
if lumen is abnormal on MRI flow voids).
1 malignant potential isextremely rardfeaturesasclear signs of malignancyortical invasiorby
tumor anddistal metastas)s
immunohistologicstainsfor mitotic activity used to predict malignant behavior of
meningiomas
a) bromodeoxyuridine labelin@V injection before tumor removai) tumors with
indices > 5% have.recurrence rate a
b) proliferating cell nuclear antigdfCNA (can be performed on fixed specimens)
c) Ki-67(Ki-67 antigen is present in nuclei of cells in G1, S, G2 anghiskes,
while, resting cells in GO phase do not express it).

MULTIPLE MENINGIOMAS

1) neurofibromatosis type 2 (NF2)
2) families withhereditary predisposition to meningioma
3) <10% of casesf sporadic meningiomas

L OCATION

- brain surfacevherever there is duf@verconvexityor atskull base.

1 2% meningiomas occur imtraventricular location(presumably from cells migrating in with
choroid plexus75% are located in left occipital hgrn

1 rarely inintraosseoudocation.
1 meningiomas irspineare almost always found imomen(10:1). seep. OncH >>
Site of Tumor %

Parasagittajarise from convexity or falx) 25
Convexity(usually around coronal suture) 20
Sphenoidal ridge 20
Olfactory groov€arise from lamina cribrosa) 10
Suprasellatregion of tuberculum sellae) 10
Posterior fosséon clivus or foramemagnum) 10
Middle fossa 3
Intraventricular 2

N.B. 90% meningiomas asaipratentoridl

Distribution of meningiomas:

A Parasagittal B Falcine

Olfactory groove

Sphenoid ridge
Suprasellar
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Note how this meningioma beneath dura has compressed underlying cerebral hemisphere:

Source of pi<Ttheer d:ntfeWenkeRatPrat hol ogy L épEdwaedtCoKia, MDyoor Medi c al

Reflected dura (on left) showing one large and one small
(in middle of illustration) meningioma. Note prominent indentation
of right cerebral hemisphere by the larger tumor.

Meningioma: cerebral
compression

Meningiomas do not usually
invade CNS structures, but may |
produce clinical manifestations |
by compression of the adjacent |
brain. This neoplasm has the
lobulated surface characteristic
of meningiomas, and is sharply
demarcated from the cerebrum.

Source of picture: James CatEi.c UmatelroMooogly of Geln®ed 2a)l; and Syst er
Churchill Livingstone; ISBNL3: 9780443037122 >>

Incidental finding at autopsymeningioma ofphenoid ridgebase of sella is at bottom center, above which is tan pituitary.
Above and lateral to pituitary are common carotid antkrior cerebral arteries, above which slightly medially are optic
nerves. To upper right is light tan meningioma:

Source of pi<Ttheer d:ntfeWenbeRatPhat hol ogy L ¢pEowaedtCoKialf, MDy>r Me di c al

Surgical view dura is opened, and meningioma can Intraoperative view shows skull inlk@ment:
be seen extending en plaque over brain surface: - ,
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Here is resected meningioma:

Source of picTthLereI:khtFeWenbeFtatPVathoIogy L @ypEmwaedtCoKiat, MDye>r Me di c al

HISTOLOGY

WHO 2007 Classification of Meningions

Grade Subtypes

Gradel - (benign) meningioma(90-94%) | Meningothelial, fibroustransitional,
psammomatous, angiomatous, microcystic,
secretory, lymphoplasmacytieh, metaplastic
Gradell - atypical meningioma(5-20%)* | Atypical, clear cell (intracranial), chordoid II
4-19 mitoses pef0 high-power fieldsor
brain invasion
Gradelll - anaplastic meningioma(1-5%) | Rhabdoidpapillary, any meningioma withrain

020 mitoses pet0 high-power fields| invasion

Many previously called o6angiobl asticd
intracranialHEMANGIOPERICYTOMAS

N.B. tumor typethat closely resembles meningia iSHEMANGIOPERICYTOMA

*Full WHO 2007 criteria for atypical meningiorad or more of the following:
1. 4-19 mioses per 10 higpower fields
2. Atleast 3 of the following 5 atypical features: spontaneous necrosis, macronlmssabf
architecture (sheeting), hypercellutgrismaltcell change.
3. Brain invasion
4. Predominant (350% of tumor volume) clearell or chordoid morphology

1 certain histological subtypes or meningiomas with specific combinations of morphologic
parameterare associated with le&svorableclinical outcomes and correspond to WHO grades |l
(atypical) andll (anaplastic or malignant).

1 can have nuclear polymorphism.

Most common histologic subtypes
1) meningothelial (syncytiah densely packed polygonal celisth no clearly visible cell
membranesrranged in solid sheets and whorled nests; characteristic calcified foci
(psammoma bodigs
2) fibroblastic(fibrous)- sheets of interlacingpng spindle cellsintercellular stroma is composed
of reticulin andabundant collagen
3) transitional (mixed} features common to both meningothelial and fibroblastic varieties.

Meningiomas grouped by likelihood of recurrence and grade:
Meningiomas with low risk of recurrence and aggressive growth:

ICD-0 code

Meningothelial meningioma WHO grade | 953110
Fibrous (fibroblastic) meningioma WHO grade | Y5320
Transitional (mixed) meningioma WHO grade | 953710
Psammomatous meningioma WHO grade | 95330
Angiomatous meningioma WHO grade | 953410
Microcystic meningioma WHO grade | 953000
Secrefory meningioma WHO grade | 953000
Lymphoplasmacyte-rich meningioma WHO grade | 953040
Metaplastic meningioma WHO grade | 953010
Meningiomas with greater likelinood of recurrence and/or aggressive behaviour:

Chordoid meningioma WHO grade Il 95381
Clear cell meningioma (intracranial) WHO grade Il 95381
Atypical meningioma WHO grade Il 95391
Papillary meningioma WHO grade Il 9538/3
Rhabdoid meningioma WHO grade Il 9538/3
Anaplastic (malignant) meningioma WHO grade 1l 953003

Meningiomas of any subtype or grade with high proliferation index andior brain invasion

Immunohistochemistry
1 80% stainpositivefor epithelial membrane antigen (EMA)
i stain negative foant-Leu 7 antibodiegpositive inscHwANNOMABand forglial fibrillary acidic
protein (GFAP)
1 PROGESTERONEeceptorgresent consistently in cytosol of meningioma®sence of other sex
hormone(estrogen, androgeng@ceptors is mucless consistent.
88% of meningiomas have progesterone, 40% have estrogen artth88%ndrogen
receptors

I SOMATOSTATIN receptorgresent consistently

Meningioma at low magnification cells have abundant pink cytoplasm; dura at right:
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Meningioma at medium magnificationwhorled nests of cells:
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Meningioma at high magnificationplump pink cells; small amount of brown granut@mosiderin:
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A. Parasagittal multilobular meningioma attached to dura waithpression of underlying brain.
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