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Overview

°

Brain tumors are:

® Primary “brain” tumors - those that begin in the
brain or central nervous system (or its supporting tissues)
and tend to stay in the brain - occur in people of all
ages, but they are statistically more frequent in
children and older adults.

e Metastatic “brain” tumors — those that begin asa

cancer elsewhere in the body and spread to the brain
— are more common in adults than in children.

Source: American Brain Tumor Association Facts and Statistics http://abta.org
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Brain tumors are:

¢ Usually described as intracranial neoplasms with varying
behaviors (benign, borderline, malignant — ref. ICD-O-3)

¢ Include most identifiable structures within the cranium
including the brain itself, small hormone-secreting ducts like
the pineal and pituitary glands, the cranial nerves (primarily
the optic nerve, olfactory nerve, acoustic nerve), the outer
protective lining of the brain (meninges), and the spinal cord.

® Metastatic neoplasms are excluded

¢ Certain benign “tumors” are excluded

® No malignant neoplasms are excluded

® Benign bone tumors are excluded

Brain Tumor Characteristics

® Start in the brain and grow steadily there.
® Very rarely spread to other organs through the bloodstream.
® Are named for the anatomic location of tumor and/ or the cells
from which they arise, each having a certain function essential to
normal physiological functioning of the brain.
¢ For example:
Brain Stem Gliomas arise in the lowest part of the brain.
Meningiomas arise in the meninges.
Gliomas arise from glial cells that support the CNS.
Astrocytomas arise from astrocytes
Ependymomas arise from ependymal cells which line the ventricles

Oligodendrogliomas arise from oligodentdrocyte cells which make
up the fatty substance called myelin that covers nerves like electrical
insulation.
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Characteristics of Brain Tumors

dendrite astrocyte (glial cell)  oligodendrocyte
/\ ’,' axon (glial cell)

nudeus neuron (cell body)

axon terminals

6 Source: medicalgeek.com/indian-post-graduate-exams

Range of Tumors and Symptoms

® There are over 120 different types of brain/CNS tumors.

® CNS tumors are associated with a range of symptoms and
complications such as edema, seizures, endocrinopathy,
fatigue, psychiatric disorder, venous thromboembolism that
can seriously impact quality of life.

* Symptoms depend very much on the size and location of the
tumor. General symptoms include persistent headaches
which tend to be worse with activity, at night or early in the
morning, convulsions, vomiting, subtle changes in
personality, memory, mental ability, drowsiness, lethargy.

\e SEER Training Modules
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Brain Anatomy and Function

Medscapea www.medscape.com
Frontal lobe = planning Parietal lobe
* movement + decision making = telling right from
* reasoning * judgement left
+ hehavior + Initiative S0 calculations
* memory « inhibition <= sensations

e personality . mood = reading
. 5 i * writing

Occipital loba
~ = vision
Temporal lobe
* language
comprehension Ee:]illl:r:l.elm
: :::::im = coordination
. hearln:;r ———— = fine muscle
* emotions control
Pituitary gland \ &~ Brain stem
iE " = breathing
+ hormones
Ty « blood pressure
& + heartbeat
o fertility

» swallowing

Source: Clin J Oncol Nurs © 2008 Oncalogy Nursing Society

Tumor Location and Symptoms

® Symptoms are often tumor location specific or provide clues
* Symptoms on the right side of the body may occur if the tumor is
located on the left side of the brain and vice-versa.
¢ The speech center in most people is on the left side of the
brain. Symptoms of a tumor located here may include difficulty
saying correct words while still capable of understanding what
is being said.
¢ If the tumor is located in the frontal lobe which controls
intellectual function, thought process, behavior and memory,

those activities may be affected.

¢ Similarity to closed head injury victims (motorcycle crash).

@ SEER Training Modules
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ALL Brain Tumors are Reportable

® Public Law 107-260, the Benign Brain Tumor Cancer Registries
Amendment Act, [PDF-185KB] requires programs participating
in the National Program for Cancer Registries (NPCR) to collect
data on benign and borderline tumors of the central nervous
system in addition to the previously required data on malignant
tumors.

¢ In addition to NPCR, the National Cancer Institute's (NCI)
Surveillance, Epidemiology and End Results (SEER) program and
the American College of Surgeons' (ACoS) Commission on Cancer
began requiring that these tumors be reported, starting with cases
diagnosed on January 1, 2004.

©

ALL Brain Tumors are Reportable

® BUT — Do Not Report Benign/ Borderline Tumors that were
Diagnosed BEFORE 1/1/2004 — NOT EVEN HISTORICAL

® This creates an ERROR for FCDS at Call for Data

® FCDS then has to Delete the Case and Adjust Sequences
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http://www.cdc.gov/cancer/npcr/pdf/btr/Amendment_Act.pdf

ICD-O Topography Codes (Anatomic Site)

+ Brain (C71.0-C71.9)
+ Cerebrum (C71.0)

+ Frontal lobe (C71.1)

+ Temporal lobe (C71.2)
+ Parietal lobe (C71.3)
» Occipital lobe (C71.4)
+ Ventricle (C71.5)

+ Cerebellum (C71.6)

» Brain stem (C71.7)

+ Overlapping lesion of the brain (C71.8)
+ Brain NOS (C719)

+ Meninges (C70.0 - C70.9)

= Cerebral meninges (C70.0)
= Spinal meninges (C70.1)
= Meninges NOS (C70.9)

+ Spinal cord (C72.0)
+ Cauda equina (C72.1)

+ Cranial nerves (C722 - C72.5)

= Olfactory nerve (C72.2)

= Optic nerve (C72.3)

= Acoustic nerve (C72.4)

= Cranial nerve NOS (C72.5)

+ Other CNS (C72.8, C72.9)

+ Pituitary gland (C75.1)

+ Craniopharyngeal duct (C75.2)
+ Pineal gland (C75.3)

=

o

Brain Tumor Characteristics

Patient Age

Tumor Location

Tumor Histologic Type

Benign — Borderline — Malignant

WHO Grade of Primary Tumor

American Brain Tumor Association — http://www.abta.org
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Tumor Behavior

° Benign Tumors * Slow growing * Distinct borders *® Rarely
spread

° Malignant Tumors ¢ Usually rapid growing * Invasive ® Life

threatening

* Borderline Malignant Tumors ¢ Rare * Likely to Recur
foHowing Surgical Resection® May become Lg’fe threatening

Common Histologic Types

® Astrocytoma, Grade I (Juvenile Pilocytic Astrocytoma)

¢ Astrocytoma, Grade II (Low Grade Pilocytic Astrocytoma)

® Astrocytoma, Grade Il (Anaplastic Astrocytoma)

¢ Glioblastoma (Glioblastoma Multiforme/Astrocytoma, Grade 1V)

° Ependymoma
® Medulloblastoma

° Meningioma

° Oligodendroghoma
° Oligoastrocytoma

* Pituitary Adenoma
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Figure 13. Most Common Brain and CNS Tumors by Age

CBTRUS Statistical Report: NPCR and SEER Data from 2004-2007

Age (yr) Most Common Histology Second Most Common Histology
0-4 /Emmblastonm Pilocwmqrtmm\
5-9 Pilocytic astrocytoma Malignant glioma, NOS

10-14 | Pilacytic astrocytoma  Newronalghal —
15-19 /lﬂnaly Pilocytic astrocytoma
20-34 Pituitary Meningioma
35-44 / Meningioma \ Pituitary
45-54 ( Meningioma \ Glioblastoma
55-64 \ Meningioma } / Glioblastoma \
65-74 \ Meningioma / \ Glioblastoma /
75-84 Meningioma \\W
85+ ng}ua/ Neoplasm, unspecified

WHO Classification Groups

Tumors of Neuroepithelial Tissue

Tumors of Cranial and Paraspinal Nerves

WHO Classification of Tumours of

the Central Nervous System

Tumors of Meninges

Tumors of Uncertain histogenesis
Lymphomas and Hematopoietic Malignancies
Germ Cell Tumors

Cysts and Tumor-Like Lesions

Tumors of the Sellar Region

Metastatic Tumors
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“Table | The 2007 WHO Classfcation of Tumours of the Contal Nervous System. Reprinted from Ref. 35

“TUMOURS OF NEUROEPITHELIAL TISSUE

Neuronatand mixed neuronak il tmours
Dysplastic gangliocytoma of

Astrocytic tumours (Lnermite-Ducios) s4930

Pilocytc astrocyloma 4211 Desmoplasti infantie astrooytoma/

Plomyxoid astiocytoma 24253 angiogioma 211
Subepandymal giant cal astrocyloma  9384/1 Dysembyoplstc naurcaptota umour smm
Pisomorphic xarthoastiocyloma 94243 Ganglocytom.

Diflvse astrocytoma 940013 Garglogtoms. porer]
Fiorilary astiocytoma 94203 plasic ganglogioma. 950573
Gemistocytic astrocytoma 941173 Central naurocytoma 0806/1
Protoplasmic asirocyioma 94103 Extavenidar nerseoma o508/1"

Anaplastc astrocyloma 940173 Gerabelar iponeurocytoma o506/1°

Glioblastoma 94403 Papilary Shoneutona) ss0a/1"
Giant call globlastoma 94813 ming Oloneuronal umour
Gliosarcoma 94423 e fourth vanticie 9500/1*

Gliomatosis carabri 93813 Paragangloma B804

Oligodendroglial tumours Tumours of the pinal region

Oligodendrogiioma. 945013 Pineocyioma 83611

Anaplastic oligodendrogiioma 94513 eal paranchymal tumour of

intermadiate diferantiation e36213

Oligoastrocytic tumours Pineablastoma o3

Oligoastrocyioma 938273 Papilary tumour of the pineal region  9395/3"

Anaplastic oligoastrocytoma 93823

Embryonal tumours

Ependymal tumours Meduloblastoma

Subspencymoma 93831 Desmopiastinodar meculotistona 94713

Myxopapilary epencymoma 9394/1 Maduloblastoma with extan

Ependymoma 939173 nodulariy w71z
Coliar 93913 Anaplasiic meduloblastoma a7z
Papilary 93933 Large cell mecullobiastoma 947413
Cloar call 939173 GNS primitve neuroectodermal tumour 34733
Tanycytic 93913 ©NS Neu 95003

Anaplasic spendymoma. 93923 ©NS Ganglonaurcbissoma 84903

Medulospihaiom: o503

Ghoroid plexus tumours Ependymotlasioma sae23

Choroid plexus papillom: 93900 Atypical teratoid / tabdoid tumour 050813

Aiypica horld plmicp unw\lwn sa00/4+

Choroid plenu 939013

TUMOURS OF CRANIAL AND PARASPINAL

Other neuroepithelial tumours NERVES

Astroblastoma 2

Chordoid glioma of the third ventridle  8444/1 Schwannoma (neurlemoma, neurinoma) 3560/

Angiocentic gioma a3t Collular e56010

Pettom 956010
Malanotic 956010
mm e et i e e Nourot as400
e gt 1 o o P parsd

et o s b 30 el
Y e 1 e o 55 e e e
—

Tabke 1 comtimnt
Perincuroma Hasmangopericyioma g15011
Perineurioma, NOS 9710 Anaplasic hasmangiopericytoma 91505
Malignant perneurioma %715 Angiosarcoma 91203
Kaposi sarcoma 91405
Malignant peripheral Ewing sarcoma - PNET %643
erve sheath tumour (MPNST)
Epithelioid MPNST 95405 Primary melanocytic lesions
MENST with mesenchymal dferentiafion 95403 Difuse melanocytoss 872800
Melanoéc MPNST 95405 Melanocytoma e72811
MPNST with gandular dfferentiation 35403 Maignant melanoma 67205
Meningeal melanomatosis 872853
TUMOURS OF THE MENINGES Other neoplasms related 1o the meninges
Hasmangoblasioma 81611
Tumours of meningothelial cels
Meningoma 95300
Meringothelal o531 LYMPHOMAS AND HAEMATOPOIETIC
Fibrous fioroblastc) 953200 NEOPLASMS
Transitonal (mixed) %5370
95330 Maligrant lymphomas %590
Angomatous: 95340 Plasmacytma. T35
Microcystc 95300 Granlocytc sarcoma. 2305
Secretory 95300
Lymphopiasmacyte-fich 95300
Metaplassic o530 GERM CELL TUMOURS
Ghordoid 953811
Clear el o531 Geminoma 0643
siypical o538 Embryonal carcinoma. o705
Bapilary 95385 Yok sac tumour o715
Phabdoid 95383 Choriocarcinoma 91005
Anaplastic (malignant] 95005 Teratoma 908011
Wanr= 20800
Mesenchymal tumours menature co0is
68500 Teratoma with malignant iransiomasion S084/3
Angiclipoma 83610 Mexed geem cel tumour o08s3
Hibemoma s380/0
Liposarcoma 88503
Soldary fbrous fumour 88150 TUMOURS OF THE SELLAR REGION
68105
Malignant fibrous histiocytoma. Craniophanyngioma 6501
Leiormyoma sas0l0 Adamaninomatous ses11
Leiomyosarcoma 68903 Papilary 95201
Bhabdomyoma 83000 Granular cel tumour osazi0
83005 i s
Chondroma 92200 Spindie cell oncocvioma
Chondrosarcoma 922058 of the adenchypophysis o1
Osteoma 1800
Osteosarcoma 91805
Ostcochondroma 92100 METASTATIC TUMOURS
Hasmangioma 91200
Epifieliod hasmangicendotheliora 91331

CENTRAL BRAIN TUMOR REGISTRY OF THE UNITED STATES

CBTRUS

————————— -

NEURO-ONCOLOGY

OXTORD —s

10/13/2015
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CENTRAL BRAIN TUMOR REGISTRY OF THE UNITED ST

Distribution Primary Brain & CNS Tumors 2007-2011
Behavior

Malignant

e

Non-Malignant
All Other Nerve Sheath
Non-Malignant ~ Tumors

8.0%
Non-Malignant 67%

Glioma
10%
Glioblastoma
15.7%

MALIGNANT
N=115799
33.7%

Non-Malignant
Pituitary Tumors
16.0%

All Other
Malignant
Glioma
1n.7%
All Other Non-Malignant
Meningi
"'gg";"‘ Malignant S ol
Mepngoma NON-MALIGNANT
= N =227,376
a. Percentages may not add up to 100% due to rounding. 66.3%

http:/ /neuro-oncology.oxfordjournals.org/ content/ 16 /suppl_4.toc

CENTRAL BRAIN TUMOR REGISTRY OF THE UNITED STATES

Distribution Primary Brain & CNS Tumors 2007-2011

ALLTamors Primary Site and Behavior Malignant Only
Other Nervous.
Other Nervous tem
L : brivai ’,’::;"
X Occipital Lobe | Offactory Tumors
1% P 05%
jeal duct
Offactory Tumors
Meningos
%1%
y o bty
a. Parcentages may not add up to 100% due fo raunding. a. Percantages may not add up o 100% due to munding.
Fig. 7a. Distribution® of All Primary Brain and CNS Tumors by Site Fig. 7b. Distribution” of Malignant Primary Brain and CNS Tumors by Site
(N=343,175), CBTRUS Statistical Report: NPCR and SEER, 2007-2011. (N = 115,799), CBTRUS Statistical Report: NPCR and SEER, 2007-2011.

http:/ /neuro-oncology.oxfordjournals.org/ content/ 16 /suppl_4.toc
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NITED STATES

Distribution Primary Brain & CNS Tumors 2007-2011

ALL Tumors Primary Site and Behavior Non-Malignant Only

Other Norvous System
15% Occipital Lobe 08%
1%

Ventricle
1

a. Parcentages may not add up to 100% dus fo raunding. a. Percentages may not 8dd up 1o 100% dve 10 rounding.

Fig. 7a. Distribution® of All Primary Brain and CNS Tumors by Site | |Fig. 7c. Distribution® of Non-Malignant Primary Brain and CNS Tumors by
(N=343,175), CBTRUS Statistical Report: NPCR and SEER, 2007-2011. Site (N =227,376), CBTRUS Statistical Report: NPCRand SEER, 2007 - 2011.

Meninges
535%

@ http:/ /neuro-oncology.oxfordjournals.org/ content/ 16 /suppl_4.toc

I

CENTRAL BRAIN TUMOR REGISTRY OF THE UNITED STATES

Distribution Primary Brain & CNS Tumors 2007-2011
HistologicType — All Behavior

Embryonal Tumors
11

Oligodendrogliomas*® %
16%

ALLTumors Nerve Sheath Tumors
80%
Gliomas* account
for 28% of all
tumors and 80% of
malignant tumors
Glioblastoma®
15.4%
@ http:/ /neuro-oncology.oxfordjournals.org/ content/ 16 /suppl_4.toc

10/13/2015
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Malignant
Only

CENTRAL BRAIN TUMOR REGISTRY OF THE UNITED STATES

Distribution Primary Brain & CNSTumors 2007-2011
Behavior and HistologicType

Glioblastoma*
456 %

All Other*<
141%

Other Astrocytomas*<
174%

http:/ /neuro-oncology.oxfordjournals.org/ content/ 16 /suppl_4.toc

Non-
Malignant
Only

CENTRAL BRAIN TUMOR REGISTRY OF THE UNITED STATES

Distribution Primary Brain & CNSTumors 2007-2011
Behavior and HistologicType

Craniopharyngioma
13%

Ves
Schwannoma®
94.1%
Nerve Sheath
Tumors
120%
- Meningioma
S 53.7%
Al Other A
Nerve Sheath 2
Tumors. -

59%

Tumors of the Pituitary
27%

http:/ /neuro-oncology.oxfordjournals.org/ content/ 16 /suppl_4.toc

10/13/2015
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Childhood Brain Tumors

Tentorium - extension of the dura mater separating the cerebellum from the occipital lobes

® 50% of childhood brain and
CNS tumors are infratentorial,

originating below the tentorium

® 20+% of childhood CNS
tumors are located in the sellar
or suprasellar region around the
sella turcica (the bone that
contains the pituitary gland)

e Remainder of tumors occur in
spinal cord, brain stem, cranial

nerves, etc.

Tentoriums>

Infratentorial <
(cerebellum)

The Tentorium Cerebelli

Supratenlorial
. cerebrum)

Childhood Brain Tumors

Supratentorial - childhood

Infratentorial - childhood

* Craniopharyngiomas. * Cerebellar astrocytomas (usually high-grade).

* Diencephalic and hypothalamic gliomas.  * Medulloblastomas (primitive neurocctodermal tumors).
* Germ cell tumors. * Ependymomas (low-grade or anaplastic).

* Low-grade astrocytomas. * Brain stem gliomas (high-grade or low-grade).

* Anaplastic astrocytomas. * Atypical teratoid tumors

* Glioblastoma multiforme.

* Mixed gliomas.

* Oligodendrogliomas.

* Primitive neuroectodermal tumors.

* Low-grade or anaplastic ependymomas.

* Meningiomas.

* Choroid plexus tumors.

The Tentorium Cerebelli
Supratentorial

Infratentorial =
(cerebellum)

©

10/13/2015
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CENTRAL BRAIN TUMOR REGISTRY OF THE UNITED STATES

Distribution Primary Brain & CNS Tumors 2007-2011
Children and Adolescents by Site
Other Nervous
g o S
285 |

Pariotal Lobe 2%
31%

Olfactory Tumors
0.1%

Cerebellum
1 159%
Spinal Cord and [
Cauda Equina
45%

Cerebrum
54%

Ventricle
57%

Brain Stem
Ba% 102%

a. Percentages may not add up to 100% dus to rounding.

http:/ /neuro-oncology.oxfordjournals.org/ content/ 16 /suppl_4.toc

CENTRAL BRAIN TUMOR REGISTRY OF THE UNITED STATES

Distribution Primary Brain & CNS Tumors 2007-2011
Children and Adolescents by HistologicType

Lymphomas and

Choroid plexus tumors  "MAIPPOISIE Deoplasms:
23%

Tumors of meninges
299

Tumors of the pineal region
9% 0.4%
Germ cell tumors.

7%

Tumors of the pituitary

2.9% Piocytc astocyioma

Craniopharyngioma 2%
407%
Neuronal and mixed neuronal-glial tumors
44%
Other low grade glioma
Tumors of cranial and spinal nerves 274%
47 %

Gliomas

529%
Other/unclassified tumors

High grada glioma
21.0%

Ependymal tumors
10.4%

Other gioma.
= 83%

Meduob lastoma
1.0%  toratoidirhabdoi
tumor

165.0%

http:/ /neuro-oncology.oxfordjournals.org/ content/ 16 /suppl_10?etoc
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WHO Grade for Brain/CNS Tumors

® WHO Tumor Grades — Grade I, II, III, and IV

Higher the grade — the more malignant the tumor

® A tumor can contain more than one grade of cell

Always record and code the highest tumor grade noted

Record WHO Grade in SSF1 NOT in “Grade/Differentiation”

http:/ /www.abta.org/brain-tumor-information/diagnosis/ grading-staging. html

©

WHO Grade for Brain/CNS Tumors

LOW GRADE Neoplasms

e Grade I: least malignant tumors associated with long—term
survival. They grow slowly and have an almost normal appearance
when viewed through a microscope. Surgery alone may be an

effective treatment for this grade tumor.

e Grade II: tumors are slow-growing and look slightly abnormal
under a microscope. Some can spread into nearby normal tissue

and recur, sometimes as a higher grade tumor.

http:/ /www.abta.org/brain-tumor-information/ diagnosis/ grading-staging. html

10/13/2015
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WHO Grade for Brain/CNS Tumors

* Grade III: These tumors are, by definition, malignant although
there is not always a big difference between grade I and grade I1I
tumors. The cells of a grade Il tumor are actively reproducing
abnormal cells, which grow into nearby normal brain tissue. These

tumors tend to recur, often as a grade IV.

* Grade I'V: The most malignant tumors. Tumors reproduce
rapidly, can have a bizarre appearance when viewed under the
microscope, and easily grow into nearby normal brain tissue.
These tumors form new blood vessels so they can maintain their

rapid growth. They also have areas of dead cells in their centers.

http:/ /www.abta.org/brain-tumor-information/diagnosis/ grading-staging. html

WHO Grade for Brain/CNS Tumors

WORLD HEALTH ORGANIZATION (WHO) GRADING SYSTEM
Grade | Tumor Grade Ill Tumor
» Slow-growing cells = Actively reproducing abnormal cells
= Almost normal appearance under a » Abnormal appearance under a
microscope microscope
= Least malignant = Infiltrate adjacent normal brain tissue
# Usually associated with long-term = Tumor tends to recur, often as a higher
survival grade
Grade Il Tumaor Grade IV Tumor
* Relatively slow-growing cells » Abnormal cells which reproduce rapidly
= Slightly abnormal appearance under a = Very abnormal appearance under a
microscope microscope
= Can invade adjacent normal tissue = Form new blood vessels to maintain rapid
= Can recur as a higher grade tumor growth
* Areas of dead cells (necrosis) in center

http:/ /www.abta.org/brain-tumor-information/ diagnosis/ grading-staging. html

10/13/2015
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Name

Grade

Description

Pilocytic astrocytoma

Common in children and young adults and in people with neurofibromatosis type 1
and rarely causes death

Diffuse astrocytoma

Also known as low-grade diffuse astrocytoma, it is common in young adults and in
people with Li-Fraumeni syndrome. It commonly forms in the cerebrum but can form
in any part of the brain. It grows slowly, often spreading into nearby tissues. It can
progress to become an anaplastic astrocytoma or a glioblastoma

Anaplastic astrocytoma

Also known as malignant astrocytoma or high-grade astrocytoma, this kind of tumor
is more often found in younger adults. It forms in the cerebrum. It grows quickly and
spreads into nearby tissues. An anaplastic astrocytoma may transform and become a
glioblastoma

Glioblastoma

Also known as glioblastoma multiforme. About 50% of the gliomas are glioblastomas.
It grows and spreads rapidly and has the highest degree of malignancy but poor
prognosis

Adapted from American Brian Tumor A

(www.abta.org)

©

Common pediatric brain tumors Grade

Astrocytic tumors
Subependymal giant cell astrocytoma |
Pilocytic astrocytoma
Pilormyxoid astrocytoma "
Diffuse astrocytoma
Pleomorphic wxanthoastrocytoma
Anaplastic astrocytoma 111
Glioblastoma I\
Giant cell glioblastoma
Gliosarcoma

Ependymoma
Subependymoma |
Mixopapillary epencymoma
Ependymoma 1]
Anaplastic ependymoma L]
Embryonal tumor
Medulloblastoma [\
Central nervous system primitive

neuroectodermal tumor
Atypical teratoid/rhabdoid tumor

10/13/2015
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Table 2 WHO Grading of Tumours of the Central Nervous System. Reprimied from Ref. 35

MNeuronal and mived newronakghal umours

oW onom W
Astroeyic tumours.
‘Subspandymal giant cel Central neurocytoma .
astrocytoma - Extraventricular neurocyioma .
Filocytic astrocyoma . Cerebellar -
Pilomyxoid astrocytoma . Paragangiioma ol the spnal cod_| =
Diffuse astrocytoma . Fapillary glionsuronal tumour .
Plecmorphic - Flosaic-foming glioneuronal
Anapiasic aslrocyioma - tumour of the fourth ventricke .
Glioblastoma .
Giant cell glioblastoma T~ Fineal tumours
Gliosarcoma [ Pineocytoma -
Pineal parenchymal mour of
i i intermediate diflersntiason |« |-
Oligodendrogiioma [ [ -] | Pneotiasioma | -
‘Anapiastic | | -1 Papillary tumgur of the pineal region - 1=
Oligoastrocytic umours [ 1 I | Embryonal tumours.
Anaplastic oigoastrooytoma | || = | CNS primitive neuroectodermal
wmour (PRET)
Ependymal tumours Aiypical teratoid / thabdoid tumour -
Wiyxopapillary ependymoma - Tumours of the crasial and paraspinal nerves
Ependymoma . Schwannoma -
Anapiasiic ependymoma - Neurofbroma -
Perineurioma - [
Choroid plexus umours. Makignant peripheral nerve
Choreid plexus papiloma - sheath tumour (MPNST) s
s o
Choroid plexus carginoma | [ -1 Meningeal tumours
Neringioma .
Other neurcepithelial tumours Aiypical meningiama -
Angiogentriz goma - Anaplastic./ malignan! menngioma -
Chordeid gioma of -
the third ventricie: . Praplasiic haemangiopercyoma. .
Hasmangicblastoma. 0 |

Tumours.of the sellar region

- G -
Anapiasiic ganghogioma - Granuiar cell umaur
Desmoplastic infantie astrocytoma of the neurohypophysis .
and gangiogloma Fituicytoma -
Dysembryopiasic Spindle cell oncocytoma
neurcepihesal mmour . of the adenohypophyss -

Survival

ype of Tumor 5 Year Relative Survival Rate
Age
20-44 4554 55-64
Low-grade (diffuse) astrocytoma 65% 43% 21%
Anaplastic astrocytoma 49% 29% 10%
Glicblastoma 17% 6% 4%
Oligodendroglioma 85% 9% 64%
Anaplastic oligodendroglioma 67% 55% 38%
Ependymomafanaplastic ependymoma 1% 86% 85%
Meningioma 92% 7% B67%

http:/ /www.cancer.org/ cancer/brain-and-spinal-cord-tumors-in-adults-survival-rates

10/13/2015
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ANATOMY OF THE HUMAN BRAIN

Source: National Geographic, couretsy of Fred Hossler/ Getty Images

Cerebrum
Frontal
Lobe

Temporal
Lobe

)7

thinking
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hearing

eye an
face movement
breathing and

Cerebrum
Parietal
Lobe
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Source: University of Illinois
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Brain Lobes and Fissures

Figure 2.
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Ventricular System of the Brain

CSF AND VENTRICLES

LATERAL SUBARACHNOID SPACE

VENTRICLES

THIRD VENTRICLE

FOURTH VENTRICLE

http:/ /www.abta.org/brain-tumor-information/brain-anatomy/ structure.html

Ventricular System of the Brain

The Ventricular System of the Human Brain

Right Lateral
Ventricle Left Lateral

Central Part Ventricle

of Left Lateral
Ventricle

Third
Ventricle

Cerebral
Aqueduct

Choroid
Plexus

Fourth

Central Canal

Source: solarnavigator.net/human_brain
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Midline Shift and Mass Effect

The bony cranium protects the brain from
outside impacts to the head. When swelling

occurs in the brain, there isn’t much “give”.

The swelling results in intracranial pressure
and can cause a number of effects that begin
to impact quality of life and comfort for the
patient.

The easiest way to describe midline shift is
to bring to mind siting in a movie theater. As
soon as the person to one side of you puts
his elbow onto the shared armrest between

yOll, yOll tend to shift away. Source: Medscsape

Midline Shift and Mass Effect

Midline is a central boundary separating
the left and right hemispheres.

Midline Shift — Tumor crosses the brain to
shift across the center line

Mass Effect is — Edema or swelling causes
the brain to shift across center line

Both create new symptoms at cross-over
Depends on the size and location of he
tumor and level of spread
Edema caused by many things
Either cause pushes midline out of
alignment

Source: Medscsape
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Meninges and Brain Stem

Figure 10.
Tentorium

Lateral ventrices
A Parasagittal region
L hrachnoid
' - Duramater
Pia mater
Supratentorial —_
region
CEREBRUM —— Third ventride
Tentorium
Rasenor - tentorium
L ( mmmw
Midbrain
/7 Fourth ventride
Pons
Cerebellopontine Medulla oblongata
o " Spinal cord

* The dura mater s the tough outer membrane.
* The arachnold Is the middle web-like membrane.

* The pla mater Is the delicate, highly vascular, Innermost membrane.

o

Skin

Periosteum

Dura mater
Arachnoid

.~ Piamater

Cranial Nerves

Cerebrum

(crebelhm

Cranial nerves

Olfactory~(12.2

— 3. Occlomotor-C72.5
~ 4, Trochlear-(72.5
—~ 5. Trigeminal-C72.5
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~ 7. Facial-(72.5
3 | Acousic
e G, Glossophatyngeal-(72.5
10. Vages-(72.5
— 11, Spinal Accessory-(72.5
T~ 12, Hypeglossal-€72.5
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Cranial Nerve Functions

I Olfactory smell

II Optic vision

IIT Oculomotor eyelid and eyeball movement

IVTrochlear turns eye downward and laterally, controls superior oblique muscles
VTrigeminal chewing, face & mouth touch & pain

VI Abducens turns eye laterally
facial expressions, taste, tears, saliva
Also referred to as Auditory Nerve: hearing, equilibrium sensation
Taste, senses carotid blood pressure
aortic blood pressure, heart rate, stimulates digestive organs, taste

. controls trapezius & sternocleidomastoid muscles, controls
Spinal Ac ory Mg

XII Hypoglossal controls tongue movements

o

ya

Sinus, Olfactory, Base of Skull Tumors

* Cancer Registries treat many of these as Head & Neck Neoplasms
* Some are intra-cranial but many are not intra-cranial or CNS

* Primary Site of Tumor Critical for Stage, Treatment, and Prognosis
* Histology is used to identify which are abstracted as Brain/ CNS

* Highly specialized surgical procedures — location of tumor

* Some Prognostic Factors Overlap

~
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Sinus, Olfactory, Base of Skull Tumors

“Olfactory neuroblastoma
“Paranasal sinus cancer

“Meningioma

+Pituitary adenomas
raniopharyngioma
*Rathke’s cleft cyst

+Acoustic neuroma
+*Chondrosarcoma
*Chordoma
+Epidenoid tumor
*Meningioma

Skullbase Regions

[] Anterior cranial fossa
[] Central cranial fossa
D Posterior cranial fossa
£=3 Paranasal region

£=2 Sellar region

http:/ /www.hopkinsmedicine.org/sebin/d/w/skull-base-ian-suk-sml.jpg

=

Histologic Type - Glioma

® Most common category of primary brain tumors. They begin in glial
cells (supporting cells of the CNS) — can be Grade I-IV not just III-IV.

¢ Often spread into surrounding brain tissue along nerve fibers invading the
spaces between nearby normal brain cells. Some invade the surrounding brain

more than others.

¢ Difficulty obtaining complete surgical removal. MRI scans show the largest
part of the glioma, but cannot reliably show areas of the brain where tumor
cells have invaded. Aggressive efforts to remove small numbers of tumor cells
within the brain could cause loss of neurologic function.

® When it is not possible to remove the entire glioma, post-op radiation therapy
and chemotherapy may be advised.

® Even with maximum safe resection followed by radiation and chemotherapy,
gliomas can grow back.

10/13/2015
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Glioma - 3 Main Histologic SubTypes

1. Astrocytoma: In adults most often arise in the cerebrum.
In children they occur in the brain stem, cerebrum and
cerebellum. Rarely in brain stem in adults. Felt to be most

aggressive of brain tumors.

Grade [ and II astrocytomas are low—grade astrocytomas.
Grade III astrocytoma is an “anaplastic astrocytoma”.

Grade IV astrocytoma is a “glioblastoma multiforme”.

il M

Glioma - 3 Main Histologic SubTypes

2. Oligodendroglioma: Rare tumor that usually occurs in
the cerebrum, grows slowly and usually does not

spread into surrounding brain tissue like astrocytoma

does. Most common in middle—aged adults.

3. Ependpnoma: Most Commonly arise in children and

young adults. They are also seen with neurofibromatosis

Type II. (which we will discuss in a bit)

~

10/13/2015

27



Glioma - Other Subtypes

There are other subtypes of gliomas, each with their own

specific characteristics and modes of growth.

¢ Brain Stem Glioma

¢ Juvenile Pilocytic Astrocytoma

¢ Pleomorphic Xanthoastrocytoma
° Subependymoma

° Ganglioglioma

Table 5 Current Molecular Biomarkers in Glioma

Glioma Tumor Markers

NCCN
Molecular Analytic Validity  Level of Category

Biomarker Compartment  Purpose Demonstrated Evidence of Evidence  References
Markers With Accepted Clinical Utility
1p/19q Tumor DNA Diagnostic FISH, aCGH, 1A 1 Smith et al.*
codeletion (oligodendroglioma) ~ LOH, MPLA
(unbalanced
translocation)
IDH mutation ~ Tumor DNA, Positive is favorably IHC, DNA 1B Houillier et al.®
(IDHT) c. 395 tumor protein  prognostic; also a sequencing Dubbink et al.*'
G>A p.R132H diagnostic marker
(IDH2)
MGMT Tumor DNA Prognostic, MS-PCR, MS- 1B Hegi et al.®
methylation predictive (benefit pyrosequencing, Gilbert et al.?"

for chemotherapy), MS-MPLA

pharmacodynamic

(pseudorecurrence)
Markers With Emerging Evidence
BRAF fusion Tumor DNA Diagnostic (pilocytic  LDI-PCR, 5 B Jeuken and
(pilocytic astrocytoma) RACE, FISH Wesseling.2'®
astrocytoma) Jones et al.*®
CIMP (CpG Tumor DNA Positive is favorably Gene expression  |IB Noushmehr et al.®
island prognostic microarray, Gilbert et al.2'®
methylator pyrosequencing
phenotype)

10/13/2015
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Glioma Chromosome Alterations

Table S Common chromosomalalterations in gliomas.

Chromosomal region Type of alteration  Candidate glioma genes

1p36.31-pter Gains and deletions  Not known

1p36.22-p36.31 Gains and deletions  Not known

1p34.2-p36.1 Gains and deletions  Not known

1932 Gains RIPKS, MDM4, PIK3C2B and others

4q Deletions NEKI, NIMA

7pll1.2-p12 Amplifications or gains EGFR

9p21-p24 Deletions CDKN2

10q23 Deletions PTEN

10q25-q26 Deletions MGMT

11p Deletions Between CDENJC and RRAS2

12q13.3-q15 Amplifications MDM?2, CDK4 and others

13p11-p13 and 13q14-q34 Loss RBI

19q13 Loss GLTSCRI, GLTSCR2, LIGI, PSCD2 and
many others

22q11.21-q12.2 Loss 28 genes, including /N7

22q13.1-q133 Loss Not known

Non-Glial Tumors

Medulloblastoma: Usually arises in the cerebrum, is

the most common brain tumor in children, and is

sometimes called a “primitive neuroectodermal tumor”
or PNET.

Meningioma: Arises from the meninges which are the
outside coverings of the brain between the skull and
the brain itself. It usually presses on the brain, but

does not invade it and often grows slowly.

10/13/2015
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Meningioma

Meningiomas are typically diagnosed by CT or MRI imaging
Biopsy may be considered for confirmation
Options stratified b)’ presence/absence of symptoms and tumor size

Most asymptomatic patients with small tumors (<30mm) may just
be observed. If neurological impairment is imminent, surgery (if

accessible) or radiotherapy (EBRT OR SRS) is feasible

Asymptomatic tumors >30mm can be either resected or observed

Non-Glial Tumors

Schwannoma: Arises from Schwann cells present in
certain nerves, including those that control balance and

hearing. May be called “neuroma”.

A common site is the vestibular nerve which carries

signals from the inner ear to the brain stem.

Tumors in this location are called “acoustic neuromas”
(a.k.a. vestibular schwannoma), and occur most often in
adults.

10/13/2015
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Non-Glial Tumors

* Craniopharyngioma: Grows at the base of the brain,

arises from the tissue connecting the brain and the

pituitary gland and occurs in both adults and children.

® Pituitarv Adenoma: Arises from the pituitary gland and

may cause compression of the optic nerves causing vision
problems. Some produce excessive amounts of
hormones that can disrupt the body’s metabolism.

@ Roswell Park Cancer Insitute

Neurofibromatosis

® The neurofibromatoses (NF) are a group of genetic disorders
which cause tumors to grow along nerves and can also affect the

development of non-nervous tissues such as bones and skin.

* Neurofibromatosis Type I (NEF-I), also known as Peripheral NF

and historically as von Recklinghausen Disease
Occurs in 1:4,000 births
Multiple cafe-au-lait spots (not reportable)
Many, many neurofibromas on or under the skin (not reportable)
Enlargement and deformation of bones and curvature of the spine

Tumors may develop in brain, on cranial nerves, or the spinal cord

@ Neurofibromatosis Foundation

%
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i ™
NF Type I: First documented photo 1871

Source Credit: Dr. Stanley B. Burns
@ http: //www.cbsnews.com/2300-204 162-10007019-6.html#ixzz1clEzAchI /

Other Manifestions of NF Type |

Lisch nodules on the eye Café-au-lait spots on skin

® Melanocytic hemartomas ® Discolored birth marks

Neurofibromatosis Neurofibromatosis
lisch-nodules.jpg neurofibromatosis-1.jpg

@ Medscape Source: Dermnet.com; Dermatologic Manifestations of NF Type I

10/13/2015

32


http://www.cbsnews.com/2300-204_162-10007019-6.html

Neurofibromatosis Type |l

Neurofibromatosis Type II (NFII), also known as Multiple
Inherited Schwannomas, Meningiomas and Ependymomas
(MISME) or Bilateral Acoustic Neurofibromatosis (BAN ).

Is a genetically inherited diseasecaused by mutations of the
"Merlin" gene, which appears to influences the form and
movement of cells

Primary manifestation is a development of non-malignant brain
tumors in the region of the cranial nerves, frequently bilaterally.
The eighth cranial nerve is the auditory-vestibular nerve which
transmits sensory information from the inner ear to the brain and
is commonly affected.

Source: California Ear Institute

Acoustic Neuroma/Schwannoma

Vestibular  Acoustic

nerve puts prssure on facial neﬁe p

Source: http://thrivingwithneurofibromatosis.blogspot.com
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Multiple Primary Rules
Histology Coding Rules
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Different Rules for Benign and Malignant

Benign and Borderline Intracranial and CNS Tumors Multiple Primary Rules
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Sequence Numbering for Brain Tumors

° Malignant primary brain and CNS tumors are assigned

Sequence Codes in the range 00-35
Sequence Chronologically 00-35
Only count malignant tumors in the sequence
If only one malignant tumor occurs, it is coded 00
If subsequent (multiple) primary malignant and/or in situ neoplasms,
the sequence number for the first tumor begins at 01, the sequence
number for the second primary tumor is 02, and so forth.
* Non-malignant primary brain and CNS tumors are assigned
Sequence Codes in the range 60-87.
Sequence Chronologically 60-87
Only count anign/bOrdCrlinC or GCOrtablC l)y angCant nC()plaSmS
in the sequence
If only one non-malignant tumor occurs, it is coded 60.

If subsequent (multiple) non-malignant neoplasms are diagnosed, the
first tumor should be sequenced as 61, the second 62 and so forth.

=

%

Benign and Borderline Tumor Rules

654

Benign and Borderline Intracranial and CNS Tumors
Equivalent Terms, Definitions, Charts and Dlustrations
€700, C701, €709, C710-C719, C720-C725, C728, €729, CT51-C753

‘Chart 1: Benign and Borderline Intracranial and CNS Tumors
Note: This chart is based on the WHO Classificanion of Tumors of the Benign Brain. Use this chart to determine multiple primaries and to code histology as
instructed in the coding rules.

Glial Tumars

Nerve Sheath
Tumors

Nernomsgs | [Newoteloona) | W02 | g, o
Neurofibromas (856011) 19562) (95T

Neuronal and
neuranal-ghial neoplasms

i, NOS (35401)

HOS (954010,
Melanatic neurofibroma [354110)
Plexiform neurofibroma (355010)
Neurilzmoma, NOS (35600}

(83831 ant cell astrocyt

Myzopapillary Ependymoma (334H) [
Choroid glioma (34441)

Dysembryoplasic newospitelsl unor
e130)

Gliofbroma 34421)
Gangiiogioma (95051)
Central neurocytoma [3508H)

-

~
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Benign and Borderline Tumor Rules

* When multiple tumors are present registrars should identify
and document specific characteristics for MPH Rules Text

Date of Diagnosis (Timing is not used to determine number of
abstracts or primary neoplasms to abstract)

Method and Details of Diagnosis (some are never resected)
Location of Tumor

Laterality

Histologic Type — refer to Chart 1

Tumor Behavior

Multiple Meningioma’s (meningiomatosis)

Neurofibromatosis Characteristics (when applicable)

=

Chart 1 -Neuroepithelial Malignant Brain and Central Nervous System Tumors
Note: This chart iz based on the WHO Classification of Tumors of the brain and cenral nervous system. The chart is not a complete listing of histologies that

Malignant Tumor Rules

Malignant Meninges, Brain, Spinal Cord, Cranial Nerves, Pituitary gland, Craniopharyngeal duct and Pineal gland
Equivalent Terms, Definitions, Charts and Dlustrations
€700, C701, C709, CT10-C719, C720-725, C728, CT729, CT51-C753
(Excludes lymphoma and leukemia — M9590-9989 and Kaposi sarcoma M9140)

may oceur in the brain or central nervous system
Chart Instructions: Use this chart to code histology. The tree is arranged

—
in descending order. Each branch is a histology group, starting at the top =3
‘with the least specific terms and descending into more Specific terms,

J— — N E— — —1
N N —
neusns glal bevors.__/ .o/ umars \-,_,""“,.,)

q | w2 Hos (45
|cmseecey reursentoms. ome
mezy anasiacto (451
Oitactory
= =

-
xamncsctrozin
ez

[Elctizcions, wea
Jand Sacblactame
B
Jpemictonyes [l oo glcbiscicr)
sciromyiomn G411 44
Key:The ovals > represent [Frtosiacio lrarvame 44z
group terms. aciruetarn 410
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Malignant Tumor Rules

Malignant Meninges, Brain, Spinal Cord, Cranial Nerves, Pituitary gland, Craniopharyngeal duct and Pineal gland
Equivalent Terms, Definitions, Charts and Olustrations
€700, CT01, €709, C710-C719, C720-725, C728, C729, CT51-C753
(Escludes Iymphoma and leukemia — M9300-0080 and Kaposi sarcoma M9140)

Chart 2 — Non-neuroepithelial Malignant Brain and Central Nervous System Tumors
Chart Insoructions: Use this chart to code histolozy. The tree is amanzed in descending order. Each branch is 2 histelogy zroup. starting at the top with the least

2 ation of Tumors of the brain and central nervous system. This chart is not 3 complets listing of histelogies that may

oceur in the brain or central nervous 5

,r/ - Non- \‘
\\_ Neuroepithelial /

o~ /Periphemrlﬁn\ g Gem CeTI\I A Mening\on{; ™
S Nerve \.__Tumors _/ \_malignant __/
! i I
Malignant peripheral Choriocarcinoma (9100) Meningeal sarcomatosis (3539)
nerve sheath tumor (9540) Embryonal carcionoma [Papillary meningioma, rhadboid
Malignant peripheral nerve sheath (9070) meningioma (9538)
tumor with rhabdomyoblastic Germinoma (9064)
differentiation (MPNST) (9561) |  [mmature teratoma (9080)
Neurilemoma, malignant Mixed germ cell tumor (9085)
(9560) [Teratoma with malignant
Perineurioma, malignant (9571) transformation (9084)
[Yolk sac tumor (9071)

® When multiple tumors are present registrars should identify and
document specific characteristics for MPH Rules Text

Malignant Tumor Rules

Date of Diagnosis (Timing is not used to determine number of abstracts
or primary neoplasms to abstract)
Method and Details of Diagnosis (most attempt resection)
Location of Tumor (not spread or invasion — but bulk of tumor)
Histologic Type — refer to Chart 1 and/or Chart 2
Tumor Behavior
Variations or Combinations of One or More Glial Tumors Over Lifetime —
astrocytoma, glioblastoma, ependymoma, or oligodendroglioma
Special rules for determining # abstracts
Special rules for determining whether or not is mixed glioma

Note: Recurrence, progression, or any reappearance of histologies on the
same branch in Chart 1 or Chart 2 is always the same disease process.

%
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Do NOT Report Benign Tumors Dx'd < 2004

°

REMINDER: Sequence numbers for malignant neoplasms and for benign, borderline, and
other reportable-by-agreement cases are usually assigned over a lifetime.

¢ HOWEVER,

WHEN A PATIENTWAS DIAGNOSED WITH A NON-MALIGNANT CNS

NEOPLASM BEFORE REPORTING WAS REQUIRED (January 1, 2004),

THE FIRST NEOPLASM ISNOT REPORTABLETO FCDS EVENAS A HISTORICAL CASE
THE NEW (SECOND) NEOPLASM SHOULD BE ASSIGNED SEQUENCE NUMBER 60

DO NOT REPORTTHE BENIGN NEOPLASM IF DIAGNOSED BEFORE 1/1/2004

THIS HAS BEEN A SOURCE OF CONFUSION — PLEASE REVIEW AND SAVE

FCDS Data Acquisition Manual and CDC Data Collection of Primary Central Nervous System Tumors

I

Staging Brain and CNS Neoplasms

10/13/2015
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AJCC TNM, 7t edition

“Attempts at developing a TNM-based classification and staging system for tumors of the
central nervous system have not been successful” Basic TNM Concepts are not applicable
to brain and CNS sites. “It continues to be the recommendation of the ASJCC CNS
Tumor Task Force that a formal classification and staging system not be attempted.”

AJCC Stage = 88 (Not Applicable)

Includes: ANY Benign
or ANY Malignant Neoplasm

AJCC TNM, 7t edition

Factors Felt to be of Prognostic and/or Clinical Significant Include:
* Tumor Histology

* Location of Tumor

¢ Unifocal or Multifocal

*  WHO Grade of Tumor

* Patient Age at Diagnosis

* Functional Neurologic Status *KPS)

* Primary or Recurrent Tumor

¢ Extent of Resection

* Metastatic Spread Proliferative Fraction (Ki-67, M1 B-1)
*  Gene Deletions (1p, 19q)

*  MGMT Methylation
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SEER Summary Stage 2000

To obtain a FREE electronic copy of the SS2000 Manual:
http://seer. canccr.gov/tools/ssm/ SSSM2000-122012.pdf

Supratentorial (S) or Infratentorial (T)
€70.0 Cerebral meninges

0 Cerebrum = (5)

1 Erontal lobe (S)

2 Temporal lobe (S)

3 Parietal lobe (S)

4 Occipital lobe (5)

5 Veatricle, NOS (S)

6 Cezcbellum, NOS (T)

7 Brain stem

8 Overlapping lesion of brain ®
C719 Brain, NOS =

SUMMARY STAGE

Supratentorial tumor confined to:
Cerebral hemisphere (cerebrum
Froutal
Oceipital Tobe
Pasictal lobe
Temporal lobe

More than one lobe in same hemisphy
Infratentorial tumor cenfined to:

Cerebellum or meninges of ce

Median lobe of cerebelln
Brain stem or meninges of brais

Both cerebellum and brain sten

Hypothalamms
Thalamms

Confined to brain, NOS
Confined to meninges, NOS
Confined to ventricles

Tumor invades or encroaches upon v

S52000

5 Regional, NOS

Infratentorial tumor extends supratentorially to involve ces
Supratentorial fumer extends infratentorially to imvolve ce:
Tumor crosses the midline
Tumer mvades:

Bose (skull)

Major blood vessel(s)

Meninges (dura)

Nerves, NOS:

Cranial nerves

Spinal cord/canal
Tumor involves contralateral hemisphere
Tumor involves corpus callosum mchuding splenim.

h node(s) involved
Distant Iymph node(s)

Extenston to:
Nasal cavity

Outside central nervous system (CNS)
Cireulating cells in cerebral spinal fluid (CSF)
Fusther configuous extension
Metastasis®

“Drop” metastasis

9 Unkmown if extension or metastasis

OTHER PARTS OF CENTRAL NERVOUS SYSTEM
€70.1,C70.9, C72.0-C72.5. C72.8-CT2\
C70.1 Spinal meninges
C70.9 Meninges, NOS
C72.0 Spinal cord

C72.2 Olfactory nerve
C72.3 Optic perve

C72.4 Acoustic nerve
€725 Cranial nerve, NOS
C72.8 Overlapping lesion of brain and gfitral nervous system
C72.9 Nervous system. NOS

SUMMAR
1 Localized only
Tumer confined fo tissue or site of origin
Localized, NOS
2 Regional, NOS
Adjacent comective/soft tissue
Adjacent mscle
Brain for cranial nerve fumors
Major blood vessel(s)
Meningeal tumor infiltrates nerve
Nerve tumor infiltrates meninges (dura)
Sphencid and frontal simuses (skull)
7 Distant site(s)/lymph node(s) involved
Distant ymph node(s)
Bone other than skull
Brain except for cranial nerve fumors
Eye
Fusther contiguous extension

Metastasis

9 Unknown if extension or metastasis
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Steps to Assign SS2000

stage groups can be rul
itu, distant, and localized

out quickly:

In situ
1. |Rule out in situ stage disease.| Carcinomas melanomas are the only types of cancer that can be
classified as in situ.  Only carcinomas
m situ. A pathologist must exanune
1s anything except a carcinoma elanoma, it cannot be in st

If there 15 any evidence of myaSion (or extension to), nodal involv:
1s not i siftu even if the ology report so states. This 1s a common
where the path report-states that the cancer 15 “in situ with microinvasion™
staged as localized.

5]

or metastatic spread, the case
in staging cervical cancer
uch a case would be

| In Situ Stage is Not Applicable for Brain/CNS Tumors |

I In Situ Stage is Not the Same as Benign or Borderline Behavior I

ya
SS2000 for Benign/Borderline Tumors

Capsule,

~
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Steps to Assign SS2000

Three summary stage groups can be ruled out quickly:
in situ, distant, and localized
SECOND

Disrant

3. If metastases can be documented, there 15 no need to spend a great deal of
me 1deniifymg local or regional spread. If distant metastases are recorded on x-ray or needle biopsy,
the stage 1s already deternuned and the patient does not need to undergo a lot of other fests

4. Hematopoietic diseases, such as leukemia and nultiple myeloma, are considered disseminated or
distant at time of diagnosis.

5. Rule out distant spread by reading the operative report for comments about seeding, implants, liver
nodules, or other indications of metastases. Read diagnostic reports for references to distant disease.

6. If nodes, organs, or adjacent tissues are not specifically mentioned i the description of the various
categories, attempt to cross-reference the term you have with those outlined. If there is no match,
assume the site in question represents distant disease.

Brain and CNS these are usually CSF Involvement — cells in fluid

@ On rare occasion you may see “drop metastasis” — code as Distant Stage

Steps to Assign SS2000

Three summary stage groups can be ruled out quickly:
In situ, distant, and localized
THIRD

Localized

7. |Rule out that the cancer is “confied to the organ of origin.”| In order for a lesion to be classified as
localized, 1t must not extend beyond the outer linuts of the organ and there must be no evidence of
metastases anywhere else.

8. Terms such as “blood vessel invasion™ or “permeural lymphatic nvasion™ do not necessarily indicate
thatthe cancer has spread beyond the primary organ. If tumor at the primary site has mvaded lymph
or blood vessels, there 1s the potential for malignant cells to be transported throughout the body. Step 1
(invasion), has occurred, but not necessarily steps 2 (transport of cancer cells) and 3 (growth at the
secondary site). The case may still be localized

9. Vascular mvasion within the prunary 1s not a deternmmng factor m changing the stage unless there 1s
definite evidence of tumor at distant sites.

@ Most common Summary Stage — unless tumor crosses midline
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Steps to Assign SS2000

Three summary stage groups can be ruled out quickly:
in situ, distant, and localized
FINAL (if needed)

|Regiona

10. If in situ, local and distant categories have been ruled out, the stage is regional.

11. For carcinomas, if there are lymph nodes mnvolved with the tumor, the stage is at least regional.

12. For tissues, structures, and lymph nodes, assume ipsilateral unless stated to be contralateral or
bilateral.

| Unknown if Extension or Merastasis |
13. If there 1s not enough mformation m the record to categorize a case, it must be recorded as
unstageable.

L

Additional Resources

* The 2007WHO Classification of Tumours of the Central Nervous System, David N.
Louis, Hiroko Ohgaki, Otmar D. Wiestler, Webster K. Cavenee, Peter C. Burger, Anne Jouvet,
Bernd W. Scheithauer and Paul Kleihues, World Health Organization, Lyon, France, 2007

* Central Brain Tumor Registry of the United States (CBTRUS), 2015
* NCCN Evidence Based Treatment Guidelines, ncen.org, 2015

* Data collection of primary central nervous system tumors. National Program of
Cancer Registries Training Materials. Department of Health and Human Services,

Centers for Discase Control and Prevention. Atlanta, Georgia, 2004.
® Multiple Primary and Histology Coding Rules, SEER 2007
* AJCC Cancer Staging Manual, 7% ed., AJCC, 2010

* SEER Summary Staging Manual 2000
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QUESTIONS ??
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