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TUMORS OF THE CNS

Epidemiology of the CNS tumors:-

1-Intracranial Tumors(T) has annual incidence of CNS T ranges from
100-170/per Million persons

2-Intraspinal T has annual incidence of the CNS ranges from 10 to
20/per Million persons

3-50% of CNS tumors are primary T

4-50% of CNS tumors are metastatic T

all childhood cancers are CNS T & those differ from 20% those in adults
both in histologic subtype & location: T in childhood are likely to arise
in the posterior fossa, while in adults they are mostly supratentorial

Characteristics of CNS tumor:-
T of the CNS have unique characteristics that set them apart from T
elsewhere in the body, CNS tumors are:-
1-Histologically, the distinction between benign & malignant T may be
less important in the CNS than in other organs! But Why ???!1111
#Because of 3 reasons:-
A)the infiltration of most T (even the low-grade CNS T, which show low
mitotic rate, cellular uniformity & slow growth) are infiltrative of
adjacent brain tissues, leading to serious clinical deficits & poor
prognosis
Oigad) o A Eud W g daa (IS 13 Saal aga e CNS tumord! dilly dllisay
las laa phd o infiltrationd! Qs baby 8 glaadl LYAU infiltrationdex
B) The anatomic site of the T can have £ lethal consequences,
irrespective of histologic classification!For example, a benign
meningioma, by compressing the medulla, can cause fatal
cardiorespiratory arrest.
L=t ymas tumor ¢! 13 dulua (3hlia ale JSECNSY) o) Fladl) il UiSa La (5
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2-The pattern of spread of primary CNS T differs from that of other
body T which are:-
A)the tumor location may limits the ability to resect it!

O aug ) A AL dagand) ana gual | T dulua g dma flaall da) ja Ad S
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B)Before done craniotomy operation, even the most highly malignant
gliomas rarely metastasize outside the CNS
C)The subarachnoid space does provide a pathway for T
spread, so that seeding along the brain & spinal cord can occur

Gliomas

Gliomas are T of the glial brain cells, and the 3 major types are:-
1-Astrocytomas

2-Oligodendrogliomas

3-ependymomas

(1)Astrocytoma
The most common two types of Astrocytoma are:-
(A)diffuse or fibrillary astrocytoma
(B)pilocytic astrocytomas

(A)Diffuse or Fibrillary Astrocytoma
Epidemiology of this tumor:-
1-Account for 80% of adult primary brain T
2-most frequent in the 4th to 6th decades
3-usually found in the cerebral hemispheres

Clinical manifestation of this tumor:-
(1) seizures (epilepsy)
(2 ) headaches
(3) focal neurologic deficits related to the anatomical site
O 335294 LA (e B be Ll Lilhg ASTROCYTEJ! LA (o CNSJL LS Uil lagh
Juail s blood brain barrierd) (1S (& L A gneurons of the CNSJ!
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classified histologically into 3 groups:
()well-differentiated astrocytoma
(Il)anaplastic astrocytoma
(1n)glioblastoma multiforme(GBM)
1Y) (e cild g )il g diffuse fibrillay astrocytomad) (s i JS oo (Saig)

(1) Well-differentiated astrocytomas
Progression of this tumor:-
This tumor is progress slowly, with a mean survival of more than 5
years. Eventually, however, patients usually enter a period of rapid
clinical deterioration that is generally correlated with the appearance
of anaplastic features & more rapid T growth
Flinag (A saly A ) i) 4d) J 48 ,a8% diffuse astrocytomad) (s £ i 13
G819 S G 9Ss Qi (e ) i 5 g Bladl) Jara AL el Al o) ALl i g
izl o) Gl i @ el S8 skl Lgd T Ada sal 0 gad L) o 6l) 120 ey 8
anaplastic astrocytomad) iy 4l eyl gailly ASglu Joaty B g Joh o ¢
sailly de e JiS)g
Morphology(grossly&histology):-
Grossly--->fibrillary astrocytoma is a gray, poorly defined,infiltrative T
which always infiltrate beyond the grossly evident margins, expands &
distorts the brain, without forming a discrete mass . T C/S is either firm
or soft & gelatinous with cystic degeneration

Histologically---->characterized by a mild to moderate 4* in the number
of glial cell nuclei, mild nuclear pleomorphism, & an intervening
feltwork of fine, GFAP-positive astrocytic cell processes that give the
background a fibrillary appearance(RosenthaI fibers)

Rosenthal fibers

Rosenthal fibers:-is the dens red
. bodies which contain acidic glial
R S : _":_-”i: g ;27 fibrillary filiment




(1) Anaplastic astrocytomas
Progression of this tumor:-T is growth rapidly

Morphology(histology):-
Histologically---->show more dense cellularity,greater nuclear
pleomorphism, & 1* mitoses

(l)glioblastoma multiforme(GBM)
Progression of this tumor:-
£ GBM prognosis is very poor & current state-of-the-art treatment,
comprising resection (when feasible) together with radiotherapy &
chemotherapy, yields a mean survival of only 6 months (2007)which
increased to 15 months in 2013
4 iy 4Y diffuse astrocytomad! £153 (e £ 58 ¢ sed 98 LS Ciial) 138
S 6J) 42 mean survival rated) Jslai ¥ 88 juab IS cd gy (ay sall daa
8 AAlL Mad g Al 3o Guead) ala) cild ) Jabad pana (pa a pall 138 g ) o0 Laa
¢S 150 4 6 (< mean survival rated) <adiy) 2013J)9 2007 (s L (Al
sl plac) g a ) ol da) ) A 3Y) Jadi Aadle Aad gean (3 )b
el 5528 D8 DML o) sl p g 15 Apallal) Aannal) Al 3l
current state-of-the-art treatmentd
Note:-”Many patients present with highest grade GBM, from the
start rather than having their T evolve from a lower grade T”
G988 Ad) ()X aadie (4 yal) 13w Le GBM agoe (Al (alAiN) alina CiudU iny
O Gkl Adla e il 1 Y high grade T () (220 Jsakuslower grade T
high grade iluy 4y
Morphology(grossly&histology):-
Grossly--->In GBM, heterogeneity (variation in the appearance of the
T from region to region, is characteristic).Some areas are firm & white,
others are soft & yellow (due to necrosis), & others show cystic
degeneration &hemorrhage




4d 5y 5 pa S 4B gy B pa JSB Loy 31y (o SR o sgdie g AS shes (28 say 4d) Sty £ 5l 130
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Histologically--->The highest grade GBM tumor has a histologic

appearance similar to anaplastic astrocytoma with the additional

features of:

(1)palisading necrosis

(2)pseudo-palisading nuclei
(3) vascular or endothellal ceII prol|ferat|on(neovascluarlzatlon)
: oy S et . R e Tt

pallsadmg necroswd‘ JA aul‘ (ma &3—\5‘ 3 ¢ u“' °l~4—u aﬂ s jaaa u-*-“‘ J-'S‘ uS-ﬂ
dihie bl rapidly proliferating tumor cells (< O3Sk O sSi bad ( 3 e s g
pale necrotic aread! (»

(B)Pilocytic Astrocytoma
Pilocytic astrocytomas are relatively benign T,&often
Cystic.

People at risk:-typically occurs in children & young adults

Most common site of the pilocytic astrocytoma:-usually located in the
cerebellum,but may also appear in the floor & walls of the third
ventricle, the optic nerves,&occasionally the cerebral hemispheres.

Morphology(grossly&histologically):-
Grossly---->pilocytic astrocytoma is often cystic, with a mural nodule
in the wall of the cyst,&if it solid, it is usually well circumscribed.




nodule&fluid 4ible 5 48 b ¢y 5<i L) G slall (55 & siia g (ICYST AalS

Histology--->it composed of areas with bipolar cells with long, thin
"hairlike" processes that are GFAP positive; Rosenthal fibers,
eosinophilic granular bodies, & microcysts are often present.
Necrosis & mitoses are absent.

Note:-”’Symptomatic recurrence from incompletely resected lesions is
often associated with cyst enlargement rather than growth of the
solid component”
z)» s resection of tumord ok &8 altumord) G g 5il) 13 Z3le Balally
0 IS ) Jats s pusllh sals a5 s (e alS 0 o) Judis L8
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Epidemiology of the disease:-
1-Constitute 5 % to 15% of all gliomas.

2-Most common in the 4th & 5th decades.

3-Found mostly in the cerebral hemispheres(mostly frontal lobe)

Pathogenesis:-
The most common genetic findings are loss of heterozygosity for
chromosomes 1p 19 7q.And Patients may have had
neurologic complaints, including seizures.
ALé myelin sheathd) 4slua ¢e 4 gsasoligodendrocyted) 45 i jad; Ua)
8_gual athaiy 131 g oligodendroglioma awb WAL sl smas Mgl e
Al 1 jay (i Gasa salll g Lgd Jd L) A4S oS ilieady sla (i)
Sl ()8R g ool 138 Eigan e 4l Ju5 50 J1s 40) O Jes s late agew
e By Gily 1) g2l 18 i Ll Cpara Tp 19 7q psmsas S Ao Baga ga
seizuresd) e dpas JSLin Jary g La gadfrontal lobed!
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Morphology(grossly&histology):-
Grossly---->infiltrative gelatinous, gray T& may show cysts,
focal hemorrhage, while calcification is present in 90% of T.
B day Al juay 40) 98 b Jaay o) JS) o) ol) 138 AS) ot Y g Alh Ly Ulaa) g Lot
calci Wl ice cream 4l dala dal 31 A0 (Sl adlaily 13) gealcification
calcificationd) _siil
Histology--->T cells are regular (similar to normal oligodendrocytes),
with spherical nuclei, containing finely granular chromatin
surrounded by a clear halo of cytoplasm-boxing’ of the nucleus-,with
delicate network of anastomosing capillaries & very rare mitotic
figures,but Anaplastic oligodendroglioma shows 7 cell density &
mitotic activity, nuclear anaplasia, &necrosis

g hi - g 3 )
L) dads ¢ 980 Jay 3L LMAY) A0 a6l 138 a8 (o ol gl 4B ol a3 () pa) Lt
19S5 o 3l USR358 Audl ga (g el bl g gailly Ll (oDIEN Lguddl
838 (shag Ll ga (el g geild (0 & D gibead) g ARalS B) i) ailly JSA) 4 gulany
anastomosing capillaries ¢lile 431 jgaall cat (i gl a5 5l) 138 Ly

Progenosis:-
-Prognosis is better than that of astrocytomas.
-Anaplastic oligodendroglioma have worse prognosis

Treatment:-
Combine surgery, chemotherapy, & radiotherapy yields an average
survival of 5 to 10 years.




Ependymoma
Mostly arise next to the ependyma-lined ventricular system,
&the central canal of the spinal cord.

4 :

e ¥ £ B e B 2
ependyma celld! ¢ 4k JAIA (e Ghasventricular systemd! 4ICNSJL Lis)

a9 LAY slgy suan (Sasd ventricular systemd) JARCSFJ J8) (e 4 gpmall

JUlaY) sy &) JS) ol 138 9 ependymoma ey

The most common location of ependymoma:-
1-In the first two decades of life(children)---->they typically occur
near the 4th ventricle&they constitute 5% to 10% of the primary
brain T
2-In adults---->the spinal cord(because the central canal of spinal
cord has ependymal cells also)is their most common location;& in
which they are particularly frequent in neurofibromatosis type

=

'!'

Neurofibromatosis:-is the genetic disorder or mutation which happend in
nervous system and it will lead to develop of tumor in the nervous system

Note:-"Because ependymomas usually grow within the ventricles,
CSF dissemination is a common occurrence”
CSFJ! e (1 5S3 s¢dventricular systemd) Ja13 suas a o) 138 43 g8 Caudld
JSLdia g Jamy g fladlly s JA (3halia I CSFJ) (b ¢8 JEL o)) (Say (AUl g
Morphology(grossly&histology):-
Grossly----->in the 4th ventricle, T are typically solid or papillary
masses extending from the floor of the ventricle




4th ventricledy < »alll s 24 S ga DU (o S ajsl) aaa i (San Gt
hydrocephalus () 23 28 LsaCSFJ) i i a9

Histology----->T cells, with regular round to oval nuclei & abundant
granular chromatin. Between the nuclei there is a variably dense
fibrillary background. T cells may form:

(I) rosettes or canals (round or elongated structures that resemble
the embryologic ependymal canal, with long, delicate

processes extending into a lumen.

(IDperivascular pseudo-rosettes are more frequently seen, in which T
cells are arranged around vessels, with an intervening zone
consisting of thin ependymal processes directed toward the wall of
the vessel.

- '“‘ F -
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Perivascular
pseudo-rosettes
S

01433\ Ay dSu s °JL‘° uM rosetesd\ 4-'3J J—'é KAl il aJJS‘ 1R ey u-“" XS
processes extending into a lumen 42 058 < ) 4t () a9 g )
Lgadll Ao oY) () sa ety ) o) DA Ui gy Lyl sgaal) i Ui (8 (58 Lidanl
JSA 13 panad 4 garl) de oM AN prhaally Guailli b gl JS& o G i g
perivascular pseudo-rosettes

-Anaplastic ependymomas show 7 cell density & mitotic rates,
necrosis, & less evident ependymal differentiation.

Neuronal Tumors

1-Central neurocytoma:- is a low-grade neuronal T found within &
adjacent to the ventricular system (most commonly the lateral or 3rd
ventricles), characterized by evenly spaced,round uniform nuclei &
often islands of neuropil
k98 gventricular systemd) (s quf g) Ja13 By juay aa taa ol o sl) 138
5 5 5t A DAY BN ganal can 4d sy 1319 Cad (i dpan a9 sty
neuropild) (= s » (A5 ¢ s (9% 4 aY ground uniform nuclei

Neuropil:-is any area of nervous system composed mostly unmyelinated
axons,dendrites&glial cells




2-Ganglio-gliomas:-are T with a mixture of glial elements(looking
like a low-grade astrocytoma) & mature-appearing neurons
(ganglion like). Most of these T are slow growing, but the glial
component occasionally becomes frankly anaplastic,
&the disease then progresses rapidly and these lesions often
present with seizures.
g5y glial cellsd) & Jg¥) & sl LIAL (o (e 53 i daglia a9 08 B LS 98 (A
sl g dag dian o) l) 138 ying g Adsand Ciela U (a5 ganglion cellsd) 2 (A5
Azl £ 58 i gabay gl mas frankly anaplastic Jba 13 Euay hash fma sl
gl JSda gl

Dysembryoplastic neuroepithelial tumor

Is a distinctive, low-grade T of childhood, showing slow growth
& a relatively good prognosis after resection; it often present
with seizures.

Most common location of this tumor:-
These lesions are typically located in the superficial
temporal lobe.

Morphology(histology):-
1-consist of small round cells with features of neurons arranged in
columns & around central cores of processes.
2-These typically form multiple discrete intracortical nodules
that have a myxoid background.so there are well-differentiated
"floating neurons' that sit in the pools of mucopolysaccharide-rich
fluid of the myxoid background.
O (S Uy 130 g 8 adld (g (Aan gall AN a) ) oY) (rag dian a9 s o) oll 138
JANa gilai Al Gl Bl (o Apand) UDIAL) Ghigdly gl a1 a ) ol) 13ga (A0 pa)
mucopolysaccharide materialsd! (s 5 s

Medulloblastoma

MOST COMMON MALIGNANT
BRAIN TUMOR IN CHILDREN
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Medulloblastoma:-It is highly malignant largely undifferentiated T,
although it is of neuroectodermal origin& may express neuronal &
glial markers.

Epidemiology of this tumor:-
This tumors occurs mainly in children (which accounting for 20% of
pediatric brain T) & exclusively (ONLY) in the cerebellum.

ol ug¥) JS (e %20 JSdy S JBIY) &) S cua a9 568 a ol 13gd dpeailly Gk
highly undifferentiated malingnant sz a sl) 138 5 JULY) Cuad Al

da jay 4191 LA & 9 neuroectoderm (» plas ANundifferentiated 43) qud) g
A W slgty (San and) (e lash g Lud differentiation W sba 098 L o 8151 Y
medullad) ¢+ glhs L g4 il ¢Sy pwmedulla oblongatadl gtk 138 o) ol
(e o amd ia)cerebellumd) s2 e gad AV g (o) Al gan (S L)

Morphology(grossly&histology):-

Grossly----->in children, medulloblastomas are located in the midline
of the cerebellum; lateral T occur more often in adults. T is well
circumscribed, gray, & friable, & may be seen extending to the
surface of the cerebellar folla&may involving the leptomenlng_

cerebellar
folia

eJ‘gﬂ u&adﬁuﬂhAthhﬂ\UAJEA\‘JJSJJLQE‘X’L\N?JJS\M\ L@AJ’J?JYAA‘A?A‘
Jau gl uﬁ\ u.\.u mldllnedl.a llaly eJJS‘ GsSe Skl Wiad kst g Suakay O
JSLiia Jary g CSF) iy i 3L o haiay (Saa Ay 4th ventricled! <2l

iy gl Gl (e 2l g laterally o8l O9S: saxdy LI Lhydrocephallusd) e
b lady g Ll die <) ol S (Saa ¢S 4th ventricled) (s 20 yCSFJ)

O ki dligh CSFJ) (a8 Ad S o gl) 138 4l yusY) yladl) Lyl sleptomeninges
CNSJI sy o il

Histology---->T are extremely cellular, with sheets of anaplastic
("small blue cells') . The Individual T cells are small, with little
cytoplasm & hyperchromatic nuclei; mitoses are abundant

T cells spread by the CSF



31 9il) aludki) de s 4353 ”small blue cells”s sa

-T of similar histology & poor degree of differentiation can be found
elsewhere in the CNS T which called CNS primitive
neuroectodermal tumor or CNS PNET.

CNSJ) qumai Al a5 g¥) (30 duald de gana Cran (1o ) glinay 1 3lS a5 138 Gla ) quohs
neuroectodermds WS Weliorigind) alus¥) (e 4 gana A 9 PNETlawd
iy sl A3Y 4o gaxal) 5o ¢ medulloblastomad) | shad Aall < gily o<l g

tentorium Y- 4alacerebrum from cerebellumd! Jin M AICNSJ (e

2.9 1= L cerebrumdl s2aBPNETJ) 4 gana al s g) alina 43) | gaa g
PNETJ) 4s ga2a ¢ 5 shaid cerebellumdy J+<: medulloblastoma

Treatment:-
It is highly malignant with poor prognosis for untreated patients,
however, it is very radiosensitive.So with total excision & radiation,
the 5-year survival rate may be 75%.
ool 138 4d) ciadaall (L&YY G819 very poor prognosis sis gs (gh pa sl 13
radiotherapy! g« 58 cuaiau Axvery radiosensitive
Parenchymal Tumors

(1)Primary Central Nervous System Lymphoma(PCNSL)

Epidemiology:-

1-It is the most common CNS neoplasm in immunosuppressed
individuals (including transplant recipients & AIDS patients); in
which lymphomas are nearly all driven by Epstein-Barr virus.

2-PCNSL is accounts for 2% of extranodal lymphomas & 1% of
intracranial tumors.
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3-In non-immunosuppressed populations the incidence 1 after 60
years of age; most of these T are diffuse large B-cell lymphomas.
immunosuppressed patient-AIDS-Ju sy WalisaPCNSLJ) 4 LiSa Ua)
ddlaial (Sl g dsUial) J 35 ) pal phais La (i qumali (jSaa gl 1 gaa g dua s (81
J) £ .55 Lasuad 5 60U (b Bl Jas Wy a4 Jiy )
diffuse large B-cell lymphomas
Morphology(grossly&histology):-
Grossly---->T often infiltrate all of the white, gray matter &cortex
Periventricular spread is common.And the T are relatively well
defined as compared with glial neoplasms but are not as discrete as
metastases.
Histology---->most commonly, they are large-cell lymphomas,
showing extensive areas of central necrosis; infiltrating the
parenchyma of the brain & accumulate around BV

Treatment&prognosis:-
All primary brain lymphomas are aggressive with relatively poor
response to chemotherapy as compared with peripheral lymphomas
W&l s (Saay very aggressiveCsSiPrimary lymphomad) s <iwdd
88 JSdy quaiew ¥ PCNSLJ) £.58 O S Ciuasall g 4 sgmetastasis
358 U peripheral lymphomasd) g s g«$ e Chemotherapy!
bad prognosis 82 ($SPCNSLY auy (Ailkéchemotherapyd! ¢ Wi

(2)Germ-Cell Tumors

Is the primary brain germ-cell T occur along the midline,most
commonly in the pineal & the suprasellar regions.

3393 5all germ celldb sz 43 UiSa 9 germ cell tumord ¢& GUJL Uis) Ua)
o aus) 18 Juas embryonic defect 42l (Saa L) ¢Sl testis&ovariesd
pineal & the suprasellardy )3SCNSJL 492 Jiagonadd) g ks (sl
hypothalamusd) ¢ <u 2



Epidemiology:-

1-This tumor is account up to 1% of brain T in people of European
descent but as many as 10% of brain tumors in Japanese.

2-occurs during the first two decades of life .&90%Germcell T in the
pineal region show a strong male predominance(male will affected
more than female)

Notes:-
1-Germ-cell T in the brain share many of the features of their
counterparts in the gonads.CNS T that is the counterpart to the
testicular seminoma is called a germinoma
sl A ol sigl g Lailad b 4088 CNSJL unal: (Migerm cell tumord) A
) S Dad Al (38 G gonaddl ux<al Mgerm cell tumord)
o o L) testicular seminoma (Atestisdw sxah Algerm cell tumord)
germinoma<CNSJL sxaiy
2-CNS involvement by a gonadal germ-cell T secondareies is not
uncommon
L U primary tumorscsSigerm cell tumors in CNSJ) &) 4d) éllsay
gonadd) gJ amadla JA) (e (0 A gsecondareiesO s

.
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9Q.79 Secondarv chornocarcinoma : brain



(3)Meningiomas

Meningioma:-it is a predominantly benign T of adults,which arising
from dome-shaped meningeal arachnoid cells with base on meninges
which attached to the dura

Laguad g JURY) (e JASH LS Gunay Jas a9 98 9 (ASLIS dagall al ) g¥) (e 03 a4l
oy La 2l & Sl g meningeal arachnoid cellsdh sy ol 138 9 sl
b b 3 oo 3 Lemeningesd) G\ kdd <3l ydura materdh
1-pia mater ;
2-Arachnoid Meninges
3-Dura mater

Dura Mater

Arachnoid

Pia Mater

CSaay ”Arachnoid”gaily (A Addally 53 g2 gall UYAL) (e adlay o)1) 130 LI
dura materd) 488 A 4 AL AL dadn g a sl S

Site of tumors:-

This tumor may be found along any of the external surfaces of the
brain(along the meningeal layers not in brain tissue)as well as within
the ventricular system, where they arise from the stromal arachnoid
cells of the choroid plexus.



Pathogenesis of this tumor:-
When multiple meningiomas are present, especially in association
with 8" cranial nerve schwannomas or glial T, so the possible
diagnosis is neurofibromatosis type 2,and %350 of cases of
neurofibromatosis type 2 it has mutations in the NF2 gene on the
long arm of chromosome 22.
a5l 138 Lgod Gasy Y multiple meningiomasd) <Y (e 9550 4 slalal) 33 g
a9 olaa 13 (g sall udi B8 A Al ) g¥) (e LBy 038 J3S 6 slaa ()9S5 Ladl 02a gl
schwann cells in myelin sheathdw Sia 5,9 82 9 schwannomas o J3)
& gaay cudd) 3 9239 myelin sheath in PNSJ) dsliva ge 4l gpmall LAY A 9
delia oo Joswall mutations in NF2 gene &3 Al al ) g¥) (e JaiS oSl 13a
8352 gall LBIAY aludl) adali e J glpena (gl 138 (168 S meerlin 4ems) (S5
OF Japmeal) cpall 1 35 ik cias 13 ML g schwann cells&meningesJh
2 aladl) duang Ghigar AUl g i gl 138 delina oy o A3l8 (i g al) 138 delina
b algl &igas ) 525 Laa schwann cells&meningesd) WDA: & ju g aliia

Lash agdll Salall 3 3 3e (198 (8 VL giSall-:Adiadle
Morphology(grossly&histology):-
Grossly---->meningiomas grow as well-defined dural-based masses
that compress underlying brain but are easily separated from it .
Extension into the overlying bone may be present

:-rl - ‘? ( E
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Histology---->(very imp)

1-Psammomatous(psammoma bodies),with Syncytial whorled
clusters of cells that sit in tight groups without visible cell
membranes




2-Fibroblastic,with elongated cells(spindle cells) &abundant collagen
deposition between them

3-Transitional type,which shares features of the syncytial &
fibroblastic types

i 3

4-Secretory type,with PAS-positive intracytoplasmic droplets
5-Microcystic type, with a loose,spongy appearance.

-Atypical meningiomas:-

Are T recognized by a higher mitotic rate, showing more aggressive
local growth,higher rate of recurrence.& Anaplastic (malignant)
meningiomas are highly aggressive T, which resemble high-grade
sarcoma

Prognosis of meningiomas:-

Prognosis of meningiomas is influenced by the size & location

of the lesion, surgical accessibility, & histologic grade.but Most
meningiomas are easily separable from underlying brain, but some
infiltrate the brain. Brain invasion is associated with 7 risk of
meningioma recurrence.

Sympotoms of meningiomas:-
They usually present with vague nonlocalizing symptoms,
or with focal findings due to compression of underlying brain
al o) Jary (Saa 4d) g) “yague” Aad gia (e g dagra (19S5 (San aygll 138 () o)
&LAASL) lale Javiay A dddatal) coa
Metastatic Tumors in the CNS

Epidemiology:-
1-Tumors of intracranial (Brain & meninges) are 50% metastatic &
mostly are carcinomas.

2-The commonest S primary cancer sites, which account for about
80% of all metastases are:
A-lung



B-breast

C-skin melanoma
D-kidney

E-GIT

Morphology(grossly&histology) of metastatic tumor in CNS:-
GROSSLY----->In the brain, metastases may be single but often are
multiple,form sharply demarcated masses,usually surrounded by a
zone of edema
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Microscopically--->the boundary between T & brain parenchyma is
well defined.
daphal) UMAY 0o ol 29an Saal by (o ol Sieagd) 5 giesa o Aa

Paraneoplastic syndromes

Paraneoplastic syndromes:is a syndrome which may involve the
peripheral organ(lung,breast...)& CNS due to over-activity of
immune system against tumor&sometimes, even before the clinical
recognition of the malignant T. These syndromes are most commonly
associated with small-cell ca of the lung.
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Characteristic paraneoplastic syndromes patterns of CNS include:-
1-Limbic encephalitis causing a subacute dementia

2-Subacute cerebellar degeneration resulting in ataxia, with

destruction of Purkinje cells

3-Subacute sensory neuropathy leading to altered pain sensation with loss of
sensory neurons from dorsal root ganglia.



PRIMARY DISEASES OF MYELIN

Myelin sheath and oligodendrocytes of CNS:-

Dligodendrocyte —

HMucleus

Mode of Rarmvier
fdpeelen Sheath

PFlacrodilament
Pllicrotubuls

Normally,within the CNS,axons are tightly ensheathed by
myelin, which serves as an electrical insulator to allow rapid
propagation of impulses.
Myelin consists of multiple layers of the specialized plasma
membrane of oligodendrocytes,with most of the cytoplasm excluded
These portions of the oligodenrocyte membrane contain
specialized proteins & lipids that contribute to the orderly packing
of the layers&One oligodendrocyte cell extends processes toward
many different axons & wraps a segment of roughly a few hundred
microns of axon
Myelin sheath J) sl ce 4 gpuall 4 oligodendrocytesd) AICNSJ) (s ity Ual
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-Each of these segments is called an internode, & the gaps between
internodes are known as nodes of Ranvier. Although myelinated
axons are present in all areas of the brain, they are the dominant
component in the white matter; therefore,most diseases of myelin are
primarily white matter disorders

Myelin sheath and Schwann of PNS:-

=~ Dendrite

FORMATION OF
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Normally, the myelin in peripheral nerves is similar to the

myelin in the CNS but, has several important differences:-
1-Peripheral myelin is made by Schwann cells, not by
oligodendrocytes

2-Each Schwann cell in the peripheral nerve contributes to only one
internode,while in the CNS, many internodes comes from a single
oligodendrocyte.

3-The specialized proteins & lipids are also different, so because of
that the most diseases of CNS myelin don’t significantly involve the
peripheral nerves,& vice versa(Thanks God)

-If the myelin along a set of axons is disrupted, there are changes in
the ability of these axons to transmit signals, &the symptoms depends
on the site(or sites, since most diseases of myelin are multiple,
affecting many regions of the brain at the same time) where
demyelination occurs
nerve impulsed) J&i ¢& Jss«smyelin sheathd) G\ Wl Uissa L 5 Ay
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The natural history of demyelinating diseases is determined, in part,
by:-

(1) the limited capacity of the CNS to regenerate normal myelin

(2) the degree of secondary damage to axons that occurs as the
disease runs its course

Myelin disease

Generally, diseases involving myelin are of 2 broad groups:-
(I)Demyelinating diseases of the CNS:are acquired conditions,
characterized by damage to previously normal myelin.and there are
many reasons which may cause demyelinating disease such as:-

1-immune-mediated injury,which is the commonest cause of the
disease in this group such as multiple sclerosis (MS)&related
disorders.
demyelination dz i A (@) 2Y) 4l Geautoimmuned) g&l ) sin
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multiple sclerosisd )
2-viral infection of oligodendrocytes as in progressive multifocal
leukoencephalopathy{PML}
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3-injury caused by drugs & other toxic agents



(I)Leukodystrophy or dysmyelinating diseases:-it is occur when the
myelin is not formed properly or it has abnormal turnover Kinetics;
&are usually associated with mutations affecting the proteins
required for formation of normal myelin, or mutations that affect
the synthesis or degradation of myelin lipids.
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Multiple Sclerosis (MS)
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MS is an autoimmune demyelinating disorder which characterized
by
(1) distinct episodes of neurologic deficits,separated in time
(2) white matter plaques that are separated in space.
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Pathogenesis of the disease:-
Immune mechanisms that may be the cause of myelin destruction
have been investigated because of prominence of chronic
inflammatory cells within & around MS plaques.
So Experimental allergic encephalomyelitis is an animal model of
MS in which demyelination & inflammation occur after
immunization with myelin, myelin proteins, or certain peptides from
myelin proteins.
In this model, the lesions are caused by a T cell-mediated DHR
(Type IV) to myelin proteins, & the same immune mechanism is
thought to be central to the pathogenesis of MS
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Reasons of the disease:-

MS, like other autoimmune diseases, is believed to be caused by a
combination of genetic & environmental factors that result in a loss
of tolerance to self proteins (the myelin antigens in the case of MS),so
the disease it may be caused by:-

1-genetic cause,MS concordance rate for monozygotic twins is 25%,
with a much lower rate for dizygotic twins indicates a strong, but not
causative, role for genes. Genetic linkage of MS susceptibility

to the HLA-DR2 extended haplotype is well established

2-environmental cause,as a transmissible agent(such as viral
infection) has been proposed as a cause of MS, but never been
conclusively identified

Epidemiology of the disease:-

1-MS is the commonest demyelinating disorders, having a
prevalence of 1/1000 persons in US & Europe like Malignancy
2-MS may affect any age, but onset in childhood or after age 50
years is relatively rare(most commenly affected 20-40y)

3-MS M/F ratio is 1:2(like other autoimmune dz which affected the
female more than male)

4-MS risk of development is X15-fold higher when the

disease is present in a first-degree relative.

Morphology(grossly&histology):-
GROSSLY---->MS is a white matter disease, The affected areas
show multiple well-circumscribed plaques, glassy, gray-tan,

slightly depressed irregular lesions.




Histology--->the lesions(plaque) have sharply defined borders

Planna

Plaques
Plaques common location:-
Plaques are commonly occur beside the ventricles, & are frequent in
the optic nerves & chiasm, brain stem, ascending &descending fiber
tracts, cerebellum&

Active plaques VS inactive plaques:-

-In an active plaque there is evidence of ongoing of:-
1-Perivascular cuff of lymphocytes & monocytes.(inflammation is
found)

2-Abundant macrophages containing myelin debris.
3-Myelin breakdown.

4-Small active plaques are often centered on small veins
5-Axons are relatively preserved, although they may be
reduced in number.

-Inactive plaques MS (when plaques become quiescent) there is
evidence of ongoing of:-

1-Disappearance of inflammation

2-We have little or No myelin.

3-Gliosis & prominent astrocytic proliferation

4-Shadow plaques may be seen , where the border between normal
& affected white matter is not sharply circumscribed. Here,
thinned-out myelin sheaths can be demonstrated, especially at the
outer edges, suggesting that this border region represents either
(1) incomplete myelin loss

or (2) partial remyelination




Clinical manifestation of MS:-

MS shows relapsing & remitting episodes of neurologic deficits in
most individuals. The frequency of relapses tends to during the
course of the illness, but there is a steady neurologic deterioration in
a subset of patients.

So Clinically, commonly, there are multiple episodes of injury
(relapses) followed by episodes of recovery (remissions);typically, the
recovery is not complete, with gradual, often stepwise, accumulation
of 7 neurologic deficits

In any individual patient, it is hard to predict when the

next relapse will occur!
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1-Unilateral visual impairment,occurring over the course of
a few days is a frequent initial symptom of MS due to optic
nerve involvement (optic neuritis, retrobulbar neuritis).
2-Involvement of the brain stem produces cranial nerve
signs & ataxia, & can disrupt conjugate eye movements.
3-Spinal cord lesions give rise to motor & sensory impairment of
trunk & limbs, spasticity, & difficulties with the voluntary control of
bladder function.

Diagnosis of the disease:-

1-CSF shows (1) in 3/1 of cases there is moderate pleiocytosis

2-A mildly elevated protein level with an 1 proportion of y-globulin,
which when examined further, show oligoclonal bands, representing
antibodies directed against a variety of antigenic targets Although
these antibodies constitute a marker for disease activity, it is not clear
if they are a critical part of the disease mechanism.



3-MRI can show the distribution of lesions across the CNS during
active disease. From this, it has become clear that there are often
more lesions in the brains of MS patients than might be expected by
clinical examination & that lesions can come & go much more often
than was previously

Acquired Demyelinating Diseases

Pathogenesis of acquired demyelinating disease:-
Immune-mediated demyelination can occur after a number of
systemic infectious, including relatively mild viral diseases,which are
not thought to be related to direct spread of the infectious agents to
the nervous system, rather...
So it is believed that the immune response to pathogen-associated
antigens cross-reacts with myelin antigens, &resulting in myelin
damage(Cytotoxic reaction, Type II)
ra: A 45 rheumatic feverd) Als (55 s 1o 31 g gas Tasa ) oY) sl
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(1)Post-infectious demyelination disease
Two patterns of post-infectious, immune-mediated demyelination
recognized, both, unlike MS, are monophasic illnesses with relatively
abrupt onset
post-infectious demyelinationd) (&) ) SMSJ) (i W jaad 2 3¥ Al a2 Lk
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(DD Acute disseminated encephalomyelitis,symptoms typically develop
a week or two after the antecedent infection &suggest diffuse brain
involvement (rather than the focal findings typical of MS) with
headache, lethargy, & coma, which progress rapidly, to a fatal
outcome in about 20% of cases; in the remaining patients there is
complete recovery.
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(IDAcute necrotizing hemorrhagic encephalomyelitis is a
more devastating, typically affects young adults & children.



(2)Central pontine myelinolysis
Is nonimmune process characterized by loss of myelin involving the
center of the pons, most often after rapid correction of hyponatremia
&It may occurs in a variety of clinical settings which including
severe electrolyte or osmolar imbalance & alcoholism.
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Clinical manifestation:-

Most characteristic lesion occurs in the pons fibers,which carry
signals to motor neurons in the spinal cord, resulting in rapid
quadriplegia(paralysis of all four limb and torso)

(3)Progressive multifocal leukoencephalopathy(PML)
is a demyelinating disease that occurs following reactivation of JC
virus in immunosuppressed patients

Leukodystrophies
Leukodystrophies:-are inherited dysmyelinating diseases in which
the clinical symptoms derive from either abnormal myelin synthesis
or turnover. Some disorders involve lysosomal enzymes,while others
involve peroxisomal enzymes; a few are associated with mutations in
myelin proteins.
9B A an) e (da yal) 138 Lok 48 gy g (A G 08 (2 pal) 7 L g g3
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Epidemiology of the disease:-
Most are autosomal recessive, although it may be X-linked diseases

Morphology(grossly&histology):-

GROSSLY---->lesions of leukodystrophies are found in the white
matter, in some diseases, there may be early patchy involvement;
however, in the end, nearly all leukodystrophies show diffusely
affected abnormal white matter:

(I) in color(gray & translucent)

(IT) in volume (decreased)

With the loss of white matter, the brain becomes atrophic&

the ventricles enlarge, & secondary changes can be found in

the gray matter

Histology---->myelin loss is common, with macrophages stuffed with
lipid.Some leukodystrophies also show specific inclusions, due to
accumulation of particular lipids
g\, 2s@lipid or fat of myelind a3V iy (& pal) g 4df LiSa Ua) (i
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Clinical manifestation:-
Clinically, Each disorder of the various leukodystrophiesh as a
characteristic clinical presentation, & Affected children are normal at
birth,but begin to miss developmental milestones during infancy &
childhood
Diffuse involvement of white matter leads to deterioration
in motor skills, spasticity, hypotonia, or ataxia.
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Diagnosis of the disease:-most can be diagnosed by genetic or
biochemical methods.



