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Iritfeje]tfedfely
Bl@ligs TUmors

SRBTain tumors
EAbnormall mass of cells
Sthat Grow,

= uncontrollably in the
~Drain

— Can grow: slowly or
guickly:

— Can invade critical
parts of the brain

— Can cause life-
threatening damage
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ERRVONYDESIOf Driaiil tUMOrS: Primary and.
Meizgie]]e
fimary brain tumors
g s JUmors start in the brain
= e Most commonly arise from the brain’s support
cells, aka glial cells

— Astrocytes - astrocytomas
— Oligodendrocytes - oligodendrogliomas
— Ependymal cells - ependymomas

® Some tumors, more commonly seen in childreh,
arise from primitive neuroectodermal cells |
— Primitive neuroectodermal cell tumors (PNETS)
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SIS0l the Brain
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= ermed: by cancer cells that originate

= “elsewhere in the body then travel to the
= = Dbrain, usually by hematogenous spread

— Common cancers that metastasize to the brain:
® lung, breast, colon, and melanoma




=14 per 100,000 persons

-” (malignant and benign)
=~4(), 000 people are diagnosed
~ Witha new: primary. brain

tumor each year nm)

~190,000 people in the US are
diagnosed with a metastatic
brain tumor each year we)
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liedEnce of Brain Tumers™ ™

S Primary’ brain tumors
occur in alllages

— Statistically more
frequent in two age
groups

® Children under age 15
® QOlder adults

® Incidence rate of primary

brain tumors per year
(CBTRUS)

— 15.1 per 100,000
for females

— 14.5 per 100,00()»}1

for males 'f? o
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Figure 6. Distribution of All Primary Brain and CNS

Tumors by Histology
CBTRUS 2000-2004 (n=73,583)
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18.5% 36% of all tumors and
All Other 81% of malignant tumors
13.4%
Astrocytomas
8.5%
Lymphoma Ependymomas
2.8% § 2.1%
{ Oligodendrogliomas
i Nerve Sheath 3.0%

9.0%
Embryonal, including

M edulloblastoma
1.5%

Craniopharyngioma
0.7%

Pituitary
8.4%

Meningioma
32.1%




Figure 8. Distribution of All Primary Brain and CNS
Gliomas by Histology Subtypes

CBTRUS 2000-2004 (n=26,630)
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SoE5ibIE Causes of Brain TUMGKS
rmrl |sk Factors: Enwronmental

eofisistent Environmental”  ® Inconsistent:
S ety — Occupational Exposure
T * Electromagnetic fields

bsure to ionizing EVEE s
icl adiation (X-ray and ﬂ?r?gi(élid%ss' erbicides,

= =0 amma [ays) has e Working in an Oil refinery

— e Working in vinyl chloride,
T ”C0n5|5tent|y been shown petroch%mical,yand rubber

= in studies to increase the Industries

risk for developing brain = llstory of e Gz
— Consumption of nitrites
tumors

— Viruses and common
infections
— Intake of Nitrosaniings—

e Cigarettes
e Alcohol




“tumors of the CNS.

® Mutations in a specific gene is passed from one generation to
the next:
— Neurofibromatosis 1 (NF1 gene) — Glioma, meningiomas
— Neurofibromatosis 2 (NF2 gene) — Acoustic neuroma, optic
neuroma, meningioma :

— Gorlin syndrome (PTCH gene) — Medulloblastoma / §~ ‘
— Tuberous sclerosis (TSC1 and TSC2 genes) — Ependymoﬁ '
astrocytoma, ganglioneuroma . 8 twasioy
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JIlHGrH Grading "

J

Lo Grade o Hig Gra-d;
o Fa d|V|d|ng cells ® Many dividing cells
1toses) (mitoses)

= ay have bizarre ® Bizarre nuclei

-
= e

—TlUCleI
~ ® No vascular e \/ascular proliferation
proliferation

e No necrosis * Necrosis
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J'Scheme

— W" -C|rcumscr|ed
SREsEnthal fibers, eosinophilic granular bodies,
€3 JIEification
SNElade 11
._J =Infiltrating, bizarre nuclei
7_1"”? = Cani progress to malignant
~ 8 Grade IIT (anaplastic astrocytoma, AA)
: — Mitoses, bizarre nuclei, vascular proliferation

— Increasing DNA abnormalities

® Grade IV (glioblastoma, GBM) AN
— Mitoses, bizarre nuclei, vascular proliferation, nggﬁ\,ls.; :

O (mavion









eNIMonRrBrain Tumors —
X’“Ffé yiomas.Imagingps

00T ||||'] Pllﬂu]f-‘||1

PRIGYAGiaGE astiocytoma |
Jpjj‘ l/grade 11

= D Gtle, or no enhancement

&8 Pilpcytic astrocytomas —

— Contrast enhancing
often cystic with mural 0.07 co1PoiRo1
nodule

= Little, if'any edema
— Little, or no mass effect

1
OV 220 22.0cm

1
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IEIWNEIaderGlionas

Eficde 1 anad Grade
= Surgery
D Sicomplete surgical resection if possible

-

— e BIepSY. or partial resection is recommended in
= almost all cases to determine pathology
















—

—

oNmajor medical
PIOPIEMS Which make

-

R

T

=% Floguence

-~
. —

E=sUrgery risky l

— Language
— Vision
® Deep vs superficial
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adeGlioma Treatment ™"

Lowy

SNEICCEN anaiGrade
SRediation Therapy
SR ctionated XRT to residual tumor postop

& Chemotherapy
s Usually: with tumor progression of if significant

residual tumor/ biopsy only
¢ Often Temodar

T o —
— —
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Semmon Brain Tumors —

ASUOCYL0/MaS

—

— .
—

— —

el ASLOCYOMmas

Eonstitute over 40% of all primary intracranial
= tmors

I s\Widely infiltrate adjacent brain

e

s Growth is rapid

~  — Anaplastic astrocytoma (Grade III)
— Glioblastoma Multiforme (Grade 1V)
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SIVANIE9)ASTICI ASTHOCYtoma
SliedEeNIT/GBM grade 1V
=N Eomplex enhancement
01 contirast imaging

B Areas of hemorrhage
= — Mass effect

~— Irregular ring
enhancement with
hypointense center
represents necrosis
* GBM

— Cerebral edema
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HigINGliade Glioma Treatmeﬂt_ -

= Jé‘r)e-p @sion a
fILADEROf felgio sy
RESiierofilesion
SADEGTEE of malignancy.
S Elevated ICP
égree of disability

~and effect of steroid
= therapy.

8 Suspected nature of
tumor on imaging

. Patient’s age
® Patient’s wishes




Brciplestefi Medical Management
BIRBIAN TUmers

D) Jljfr =Y
— Cra nlotomy oK tUmor resection

S SRlorieduce mass effect/decrease tumor burden
== '0' [Diagnostic tissue sampling

&= Stereotactic biopsy
- ® Tissue sampling to make a diagnosis
— When removal of tumor unsafe
® Requires head frame or frameless navigation
e Burr hole










.
ant Gliemar lireatmeént

. W

'» ;':-}".'-% 40' Gy whole brain + 15-20
~— Gy to tumor bed =60 Gy
— o GBM- Median survival of
— One month w/o treatment

— 12-14 mos w/ surgery, xrt,
chemo
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iGiples of Medical' Managementis
BIAGIaIN TUMOIS

SERadiation therapy.
~ (WBRT)
SSEocal riadiation
=GRS
% Xknife — linear accelerator

o Gamma Knife — cobalt 60
® (Proton beam)

- o Brachytherapy
: — Implantation of radioactive seeds
— 125-Todine
— Gliasite
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SeMMenN Brain TUMOrs —

—

YBtiocytoma - Treatment

SREHEITBLIERAPY -
— kY|at|ng agent e X85 1R
SNiEmozolomide (Temodar) I WO 100 mg|
— — FEDA approved for Temodar

e G == Inmidel
treatment of initial  CorsulEs
relapse Of AA and Fur Dral Administration

progression

— Used (off label) for
newly dx’d GBM and AA

®. Carmustine (BCNU)
® Cisplatinum (Cisplatin)

By anly

Sooecing Caroarsbicn




semImon Brain Tumors — —

A7 cytoma Treatment

SNElicEElWalers
B Pregnated with BENU
="Up to) 8 wafers at time of
' X,
B Drug released over 6

== It adds minutes to

= "-j = Wweeks

s
-

:;' =~ — 113 x the concentration of
BCNU than IV

L.g series from Mass Gen-
resection + TMZ

Median survival 20.6 mos

w/ Gliadel vs 14.7 mos (but

diffuse dz, subtotal

resection) GUIADEL WAFER

72 wis crsvides ropked)
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seimon brain Tumors —

AL cytoma -Survival
\f)# eximatersurvivaltior astrocytomas arter
ECEIVING| “optimal treatment™

Median Survival
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¢ Favorable prognostic
factors
— Lower pathologic grade
— Young age (<60)

o Age of thelpatient Ty
= performance status

= 0ylonoiE patient had (standard way of measurin
symptoms before it was = y . g
the ability of cancer patients

diagnosed - ‘ gi
0 perform ordinary
How much the tumor has
=l L tasks/ADLS)

affected the patient’s ability to
function

Extent of surgery if surgery
was performed

— Type of therapy
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MIKE ArtUMorSs

2 Olfejezlsigeeielgglls
J\/Jcs eligedendroglial component
Better Prognosis
Ollgoastro Gr III > oligoastro Gr IV > AA
— > GBM

- e J Neurooncol. 2007 Sep;84(3):279-86. Epub 2007 Apr 13._Mayo
clinic. 1368 pts




— "_T Prior terchemo, peripheral blood stem cells harvested by
— apheresis
~— Very high dose of chemotherapy delivered
— After chemo, harvested stem cells given back to patient
peripherally
® Gene therapy
— Primarily for malignant gliomas
— Delivery of viral vectors carrying therapeutic gene into tumol‘%_"s

cells
® Herpes simplex virus, diptheria toxin
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ifginiinotherapy/ Vaceine®™™

SRNEGElNTIEdated antittmor:
JfJ’ J’J’J'JJ’JJ

SREPL'S WLF gllomas demonstrate
IpeirEedimmune function.

(“Iur; [cellsidown regulate
Sliifidcerexpression of MHC
Splecules, depriving infiltrating
= immune cells of signals needed to
f'Aerecognlze and: clear tumor cells.

,.-4"' ‘Dendritic cells (antigen presenting
= cells) are pulsed with tumor
protein to make a vaccine.

DC introduces tumor associated ‘,
antigen (TAA) to T-cells. Lymphocyte

® Activation of T-cells to eliminate
tumor cells.






