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2022-2023 Neoplasms of the BRAIN/CNS
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 Introduction to Neoplasms of the Brain and Central Nervous System

 Reporting Benign/Borderline/Malignant Tumors of the Brain & CNS

 Anatomy of the Human Brain & CNS

 Anatomy of the Cranial & Spinal Meninges

 Anatomy of the Intracranial Glands

 General Histologic Classification of Brain &CNS Neoplasms

 WHO Classification of Central Nervous System Tumors, 5th ed, Volume 6, 2021

 2023 Updates to ICD-O-3 Histology Codes

 2023 Solid Tumor MP/H Rules – published 11/10/2022

 Staging Brain & CNS Neoplasms

 SSDIs for Brain & CNS Neoplasms

 General Treatment Guidelines

 2023 Surgery of Primary Site Codes

 Resources & References

 Questions

C470-C479, C700, C701, C709, C710-C719, C720-C725, C728, C729, C751-C753

Homer J Simpson



Introduction to Neoplasms of the Brain and CNS

5 2021 RSNA-ASNR-MICCAI Brain Tumor or BRATS dataset



Brain Tumors are:
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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. 

Metastatic “brain” tumors – those that begin as a cancer 
elsewhere in the body and spread to the brain – are more 
common in adults than in children. 



Brain Tumors are:
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 Benign – “Benign” brain tumors are not cancer, although they often cause symptoms and will sometimes require 

treatment. We prefer to use the term “non-malignant” to describe brain tumors made up of noncancerous cells.

 Behavior = 0

 Sequence Number = 60>

 Reportable for Cases Diagnosed 1/1/2004 and later - only

 Malignant – Malignant brain tumors are cancer. They generally grow faster and more aggressively than non-

malignant tumors, invade other areas of the brain and spinal cord, and can be deadly.

 Behavior = 3 and 

 Sequence Number = 00>

 Reportable for All Cases Regardless of Diagnosis Date

 Borderline – Somewhere in-between having malignant potential.

 Behavior = 1 and 

 Sequence Number = 60>

 Reportable for Cases Diagnosed 1/1/2004 and later - only
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https://cbtrus.org/reports/

24(S5), v1–v95, 2022 | https://doi.org/10.1093/neuonc/noac202

https://cbtrus.org/reports/


All Primary Brain & CNS Tumors by Behavior

9 Neuro-Oncology - 24(S5), v1–v95, 2022 | https://doi.org/10.1093/neuonc/noac202



All Primary Brain & CNS Tumors by Site & Histology

10 Neuro-Oncology - 24(S5), v1–v95, 2022 | https://doi.org/10.1093/neuonc/noac202



Distribution of All Types of Malignant Brain Tumors

11 Neuro-Oncology - 24(S5), v1–v95, 2022 | https://doi.org/10.1093/neuonc/noac202
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While brain/CNS tumors are not one of the top incidence tumors for 

adults, they are the most common solid tumor in children (0-19 

years) (18%) second only to leukemias (26%).

(ACS Cancer Facts and Figures 2014).



Distribution in Children/Adolescents
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http://neuro-oncology.oxfordjournals.org/20(S4), 1–86, 2018 | doi:10.1093/neuonc/noy131



Distribution of Non-Malignant Brain & CNS

14 Neuro-Oncology - 24(S5), v1–v95, 2022 | https://doi.org/10.1093/neuonc/noac202
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• 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.

Malignant primary brain and CNS tumors are assigned 
Sequence Codes 00-35 

• Sequence Chronologically 60-87

• Only count benign/borderline or reportable by agreement neoplasms 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.

Non-malignant primary brain and CNS tumors are assigned
Sequence Codes 60-87.

Brain Tumors are:
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Characterized by Anatomic Location, Histologic Type, Behavior, WHO CNS Tumor Grade, 
and the Tumor’s Molecular Genetics Profile – what abnormalities are found in testing.

Grade I: These are the least malignant tumors and are usually associated with long-term survival. They 
grow slowly and have an almost normal appearance when viewed through a microscope.

Grade II: These 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.

Grade III: These tumors are malignant, although there is not always a significant difference between grade 
II and grade III tumors. The cells of a grade III tumor are actively reproducing abnormal cells, which grow 
into nearby normal brain tissue. These tumors tend to recur, often as a grade IV.

Grade IV: These are the most malignant tumors. They 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.

Brain Tumors are:



Characteristics of Brain Tumors
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 Start in the brain and grow steadily there.

 Very rarely spread to other organs through the bloodstream.

 Named for the anatomic location of tumor or the cells from which they arise, each 

having a certain function essential to normal physiological functioning of the brain.  

 For example:

 Brain Stem Glioma arises in the lowest part of the brain – the brain stem.

 Meningioma arises in the meninges.

 Glioma arises from glial cells that support the CNS.

 Astrocytoma arises from astrocytes

 Ependymoma arises from ependymal cells which line the ventricles 

 Oligodendrogliomas arise from oligodendrocyte cells which make up the fatty substance 

called myelin that covers nerves like electrical insulation.



Symptoms and Complications
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 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 on the size and location of the tumor, growth of tumor, swelling 

in the brain (edema), or blockage in the flow of cerebrospinal fluid.

 Symptoms of increased intracranial pressure include headaches which tend to be 

worse with activity, at night or early in the morning, convulsions, vomiting, changes 

in personality, behavior, memory, mental ability, drowsiness, lethargy and coma.



Tumor Location and Symptoms
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 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.

 Tumors in the cerebellum cause balance and motor function problems.

 Similarity to closed head injury victims (motorcycle crash).
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Brain Anatomy and Function as Related to Symptoms
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Brain Anatomy and Function as Related to Symptoms

VectorStock – Human Brain Anatomy and Functions –Vector Image



ALL Benign Brain & CNS Tumors are Reportable
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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.

C470-C479, C700, C701, C709, C710-C719, C720-C725, C728, C729, C751-C753

(MALIGNANT  TUMORS HAVE ALWAYS BEEN REPORTABLE)

http://www.cdc.gov/cancer/npcr/pdf/btr/Amendment_Act.pdf


ICD-O Topography Codes (Anatomic Site)
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USE SOLID TUMOR RULES – NON-MALIGNANT BRAIN & CNS

• Benign/Borderline Neoplasms were added 1/1/2004

• Malignant Neoplasm of Peripheral Nerves (C47.0-C47.9) were added 1/1/2018

C470-C479, C700, C701, C709, C710-C719, C720-C725, C728, C729, C751-C753



Not Reportable Neoplasms – Brain Not Malignant Only
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Intracranial Cysts

Neuro-

Fibromatosis



Brain Tumor Characteristics
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 Patient Age

 Tumor Location

 Behavior 

 Histologic Type

 WHO Grade of Primary Tumor

 Tumor Molecular Profile – DOCUMENT IT !!

American Brain Tumor Association – http://www.abta.org/brochures



Brain Tumor Terminology
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American Brain Tumor Association – http://www.abta.org



Histologic Type – Glioma/Glioneuronal
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 Most common category of primary brain tumors. They begin in glial cells (supporting 

cells of the CNS) – can be Grade 1-4 not just 3-4.  Some with good outcomes.

 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.



Glioma – 3 Main Histologic SubTypes
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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.  

2. Felt to be most aggressive of brain tumors.

3. Different outcomes based on molecular pathology traits and age

 Pilocytic Astrocytoma - Grade 1 – was coded as 9421/1 – new behavior 9421/3

 Diffuse Astrocytoma – Grade 2 – see Grade 2 clarifications – usually malignant

 Anaplastic Astrocytoma – Grade 3 – Malignant Astrocytoma, Grade 3 

 Glioblastoma Multiforme - Grade 4 – now with IDH-mutant or IDH-wild type

 Brain Stem Gliomas – hard to treat due to location in brainstem – DIPG 
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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. Ependymoma: Most commonly arise in children and young adults.  They are 

also seen with neurofibromatosis Type II. Another kind of glioma that forms 

from the cells that make, support, nourish, and line the ventricles.

• Check if neurofibroma or ependymoma

Glioma – 3 Main Histologic SubTypes



Glioma – Other Subtypes
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There are other subtypes of gliomas, each with their own specific characteristics and 

modes of growth.   These subtypes were reclassified into 6 ‘families’ in 2022 by WHO

 Brain Stem Glioma

 Juvenile Pilocytic Astrocytoma

 Pleomorphic Xanthoastrocytoma

 Subependymoma

 Ganglioglioma



Glioma Molecular Pathology

31 Acta Neuropathologic Communications; https://doi.org/10.1186/s40478-020-00902-z

Gliomas Reclassified into 6 Distinct Genetic “FAMILIES” as Part of the Reorganization of Glioma for the WHO 5th edition
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Glioma Molecular Pathology

Vagvala et al. Cancer Imaging (2022) 22:19; https://doi.org/10.1186/s40644-022-00455-5

Gliomas Reclassified into 6 Distinct Genetic “FAMILIES” as Part of the Reorganization of Glioma for the WHO 5th edition



Imaging/Labs/Path Reports
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 Imaging continues to improve for brain diagnosis including improvements in identifying tumor location, size, spread

 MRI – multiple new MRI Methods (DTI, MRSI, etc.)

 New Imaging techniques can identify tumors specific or absent with mutations in some instances – IDH mutation, EGFR mutant, 
FGFR3-TACC3 mutant, TERT promoter, etc.

 In recent years, researchers have found some changes in genes, chromosomes, and proteins inside brain tumor cells that can be used to 
help better classify the neoplasm, predict prognosis or guide treatment. Some examples include:

 IDH1 or IDH2 gene mutations

 Chromosomal 1p19q co-deletions

 MGMT promoter methylation

 MYB or MYBL1-alterations

 MYCN-amplificaiton

 ZFTA fusion gene

 PATZ1 fusion gene

 FOXR2-activation

 BCOR tandem duplication

 SMARCB1 mutation

 H3K27 trimethylation

 YAP1 fusion gene

 WNT-activation

 TP53 wild/mutant type

 WNT activation

 And MANY new ones defined in WHO 5th edition
Pediatric Neurology, Volume 104, March 2020, pages 3-12



Non-Glial Tumors
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 Embryonal Tumors - Embryonal tumors of the central nervous system are 

cancerous (malignant) tumors that start in the fetal (embryonic) cells in the 

brain. Embryonal tumors can occur at any age, but most often occur in 

babies and young children. 

 Medulloblastoma: Usually arises in the cerebrum, is the most common brain tumor 

in children, and is sometimes called a “primitive neuroectodermal tumor” or PNET or 

extraosseous Ewing sarcoma.

 Atypical Teratoid/Rhabdoid Tumor

 Neuronal and Mixed Neuronal-Glial Tumors - rare low grade malignant 

tumors that occur in the brain or spinal cord (DNET, PGT, MGT, DLGNT)

 Choroid Plexus Tumors - rare primary brain tumors arising from epithelial 

differentiated tissue – often benign tumors



Meningioma – benign/borderline/malignant
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 Meningiomas are typically diagnosed by CT or MRI imaging

 Biopsy may be considered for confirmation

 Most meningioma are benign tumors.

 Options stratified by presence/absence of symptoms, tumor size and location

 Most asymptomatic patients with small tumors (<30mm) may just be observed. 

 If neurological impairment is imminent - then surgery or radiotherapy (EBRT OR SRS)

 Asymptomatic tumors >30mm can be either resected or observed  



Meningioma

36



Meningioma
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 Note 1: The following non-malignant meningiomas are reportable:

 Intraosseous
 Note: The dura layer of the meninges contacts the endosteum of the bones of the skull. The primary site for intraosseous 

meningioma is cranial meninges C700.

 Sphenoid wing
 Note 1: Sphenoid wing meningiomas arise in the cranial meninges C700 which covers the bony structure called the sphenoid 

wing.

 Note 2: The term “sphenoid wing meningioma” is used to identify the location of the meningioma because sphenoid wing 
meningiomas may be very invasive, spreading to the dura of the frontal, temporal and orbital regions.

 Cavernous sinus

 Note 1: Cavernous sinus is located between the endosteal and meningeal layers of the dura.

 Note 2: There is no ICD-O site code for cavernous sinus because tumors do not arise in the sinus 
itself; the primary sites are:

o The cranial nerves passing through the sinus (trochlear, abducent C725) OR

o The cerebral meninges/dura C700 covering the cranial nerve

 Note 2: Cavernous sinus hemangiomas are reportable. Code primary site cerebral meninges 
C700.



Non-Glial Tumors
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 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 or auditory 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.



Non-Glial Tumors

39

 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.

 Pituitary 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.

 Pineal Gland Tumors: Pineal region tumors are primary central nervous 

system (CNS) tumors. These tumors begin in the brain (in the pineal gland) 

but can spread to the spinal cord.



Neurofibromatosis
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Acoustic Neuroma/Schwannoma
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Pineal Gland Tumors and Craniopharyngioma
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ANATOMY OF THE HUMAN BRAIN

43
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Brain Lobes and Fissures
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Ventricular System of the Brain

47
http://www.abta.org/brain-tumor-information/brain-anatomy/structure.html



Ventricular System of the Brain
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Source: solarnavigator.net/human_brain



Midline Shift and Mass Effect
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• 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 you, you tend to shift away. 



Midline Shift and Mass Effect
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 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



Meninges and Brain Stem
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tentorium



Cranial Nerves
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Optic

Acoustic

Olfactory



Cranial Nerve Functions
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Cranial Nerve: Major Functions:

I Olfactory smell

II Optic vision

III Oculomotor eyelid and eyeball movement

IV Trochlear turns eye downward and laterally, controls superior oblique muscles

V Trigeminal chewing, face & mouth touch & pain

VI Abducens turns eye laterally

VII Facial facial expressions, taste, tears, saliva

VIII Vestibulocochlear Also referred to as Auditory Nerve:  hearing, equilibrium sensation

IX Glossopharyngeal Taste, senses carotid blood pressure

X Vagus aortic blood pressure, heart rate, stimulates digestive organs, taste

XI Spinal Accessory
controls trapezius & sternocleidomastoid muscles, controls 

swallowing 

XII Hypoglossal controls tongue movements



Sinus, Olfactory, Base of Skull Tumors
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• Cancer Registries see 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



Sinus, Olfactory, Base of Skull Tumors

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

 Remainder of tumors occur in spinal cord, brain 

stem, cranial nerves, etc.

Childhood Brain Tumors

Tentorium - separates the cerebellum from the occipital lobes

http://en.wikipedia.org/wiki/Occipital_lobe
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Childhood Brain Tumors

Tentorium - separates the cerebellum from the occipital lobes

http://en.wikipedia.org/wiki/Occipital_lobe


Childhood Brain Tumors
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Supratentorial - childhood Infratentorial - childhood

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

• Diencephalic and hypothalamic gliomas. • Medulloblastomas (primitive neuroectodermal 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.



Pilocytic Juvenile Astrocytoma
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Diagnoses are based on Combination of 

Histology, Behavior, Tumor Genetic Profile or 

Makeup, and WHO CNS Grade

60



2021 WHO Classification of CNS Tumors

61

https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/Central-Nervous-System-Tumours-2021

https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/Central-Nervous-System-Tumours-2021


WHO Classification of CNS Tumors – 5th ed, 7th vol
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 The WHO 5th edition incorporates 10 Basic Principles

 Histogenetic vs. Molecular Classification 

 Integrated Diagnosis

 Essential and Desirable Diagnostic Criteria

 NOS and NEC Diagnoses

 Grading Across vs. Grading Within Types

 Combined Histological and Molecular Grading

 Pediatric-Type vs. Adult-Type Diffuse Gliomas

 Use of Type/Subtype instead of Entity/Variant

 Gene and Protein Nomenclature

 DNA Methylation Profiling and Newly Recognized Tumor Types



2021 WHO Classification of CNS Tumors
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2021 WHO Classification of CNS Tumors
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2021 WHO Classification of CNS Tumors
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2021 WHO Classification of CNS Tumors
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2021 WHO Classification of CNS Tumors
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DNA Methylation Profiling and Newly Recognized Tumor Types



2021 WHO Classification of CNS Tumors
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2021 WHO Classification of CNS Tumors
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Molecular Alteration Decides the Behavior of the Tumor – NOT Histopathology



2021 WHO Classification of CNS Tumors
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Molecular Alteration Decides the Behavior of the Tumor – NOT Histopathology



IDH Mutant/Wild Type Survival Comparison
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Pediatric Brain/CNS Tumors – Molecular Groups

72
Inaugural WHO Classification of Pediatric Tumors, 2022



Pediatric Brain/CNS Tumors – Molecular Groups

73
https://www.molecularneuropathology.org



2023 New ICD-O-3 Histology Codes/Behavior
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2023 Changes to Pilocytic Astrocytoma
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ICD-O 

Code
Term Remarks

9430/3 Astroblastoma, MN1-altered New term

9400/3 Astrocytoma, IDH-mutant, grade 2 New term

9401/3 Astrocytoma, IDH-mutant, grade 3 New term

9445/3 Astrocytoma, IDH-mutant, grade 4 New term

9473/3 CNS embryonal tumor, NEC/NOS New term

9500/3 CNS tumor with BCCR internal tandem duplication New term

9500/3 CNS neuroblastoma, FOXR2-activated New term

9385/3 Diffuse hemispheric glioma, H3 G34-mutant New term

9385/3 Diffuse midline glioma, H3 K27-altered New term

9385/3 Diffuse pediatric-type glioma, H3-wildtype and IDH-wildtype New term

9385/3 Infant-type hemispheric glioma New term

9540/3 Malignant melanotic nerve sheath tumor New term

9699/3 MALT lymphoma of the dura New term

9470/3 Medulloblastoma, histologically defined (C71.6) New term

9509/1 Myxoid glioneuronal tumor New term

9450/3 Oligodendroglioma, IDH-mutant and 1p/19q-codeleted, grade 2 New term

9451/3 Oligodendroglioma, IDH-mutant and 1p/19q-codeleted, grade 3 New term

9413/0 Polymorphous low-grade neuroepithelial tumor of the young New term

9391/3 Posterior fossa ependymoma, NOS New term

9396/3 Posterior fossa group A (PFA) ependymoma New term

9396/3 Posterior fossa group B (PFB) ependymoma New term

9480/3 Primary intracranial sarcoma, DICER1-mutant New term

9391/3 Spinal ependymoma, NOS (C72.0) New term

9396/3 Spinal ependymoma, MYCN-amplified (C72.0) New term

9391/3 Supratentorial ependymoma, NOS New term

9396/3 Supratentorial ependymoma, YAP1 fusion-positive New term

9396/3 Supratentorial ependymoma, ZFTA fusion-positive New term

2023

New

Histology

Terms



2023 Other Histology Term Changes
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Tumor Grade – CNS WHO Grade 1, 2, 3, 4
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Grade Coding Instructions

79



2023 Solid Tumor Rules:

Non-Malignant Brain and CNS Tumors

Malignant Brain and CNS Tumors

The Wizard of Oz



Different Rules for Benign and Malignant
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 Non-malignant central nervous system (CNS) neoplasms are reportable for cases diagnosed 1/1/2004 and later

 When multiple tumors are present registrars should document tumor 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

 Bilaterality is NOT used to determine multiple primaries

 Acoustic neuroma/vestibular schwannoma (9560/0)

 Optic glioma/pilocytic astrocytoma (9421/1)

 Laterality indicates multiple primaries for

 Any lobe of the brain (C71.0-C71.9) and any other part of CNS

 Cerebral meningioma (9530/0) and Spinal meningioma (9530/0)

 Cranial Nerves and other Parts of CNS

 Laterality is NOT used to determine multiple primaries when all tumors are in the cranial meninges

 Histologic Type – you must refer to Tables in Module – not just Histology Pick List in Software

 Tumor Behavior – behaviors have been changed for some tumors over time – be aware of changes

Benign and Borderline Tumor Rules



83

 Note 5: Pilocytic astrocytoma/juvenile pilocytic astrocytoma:

 For cases diagnosed prior to 1/1/2023, these neoplasms are reportable in North 

American as malignant 9421/3 for all CNS sites with the exception of the optic nerve:

 WHO Classification Tumors of the Central Nervous System and IARC currently 

designate pilocytic astrocytoma as a synonym for optic glioma

 When the primary site is optic nerve and the diagnosis is either optic glioma or pilocytic 

astrocytoma, the behavior is non-malignant and coded 9421/1

 For cases diagnosed 1/1/2023 forward, pilocytic astrocytoma/juvenile 

pilocytic astrocytoma are 9421/1 for all CNS sites.

Benign and Borderline Tumor Rules
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 Clarifications:

 The following meningiomas are reportable: 

 Intracranial, intraosseous, cavernous sinus, sphenoid wing and spinal meninges.

 Multiple cerebral meningiomas are a single primary.

 Multiple brain tumors (same histology) are a single primary.

 Bilateral optic nerve gliomas/pilocytic astrocytoma are a single primary.

 Laterality is not used to determine multiple primaries.

 Timing is not used to determine multiple primaries.

 The brain C710-C719 is a single primary site.

 Neurofibromatosis NOS, Neurofibromatosis 1 (NF1), Neurofibromatosis 2 (NF2), and 
schwannomatosis are familial tumor syndromes and are not reportable conditions.

 The brain and CNS tumors spawned by NF are reportable, the genetic disease is not.

 ONLY abstract reportable tumors such as:

 Plexiform neurofibroma (usually NF1)

 Tumors of brain and spinal cord, meningiomas of cranial or spinal dura, glioma (usually NF2)

Benign and Borderline Tumor Rules



Benign and Borderline Tumor Rules
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Benign and Borderline Tumor Rules
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Tumors with Potential to Transform
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Do not report a malignant /3 meningioma based on:

• Invasion of the skull bone

• Tumor extension through the foramina at the base of the skull

• Do not report a malignant /3 meningioma based on tumor extension to brain



Malignant Tumor Rules

88



WHO Grade for Brain/CNS Tumors
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 WHO CNS Grade is no longer entirely histological in the 5th edition classification.

 WHO CNS Grade can be based on the absence of microvascular proliferation or necrosis 

(traditional histology-based grading), or it can be based on the presence of certain gene 

mutations present or absent and/or other factors beyond histologic grade

 WHO Tumor Grades are NOW Arabic Numbers – Grade 1, 2, 3, and 4

 The higher the grade – the more malignant the tumor behavior

 A tumor can contain more than one grade

 Always record the highest WHO Tumor Grade noted



WHO Grade for Brain/CNS Tumors

Histogenic Grade – Traditional WHO Grade

90
http://www.abta.org/brain-tumor-information/diagnosis/grading-staging.html



91 2023 Solid Tumor Rules – Brain & CNS – WHO Grade Table

WHO Grade for Brain/CNS Tumors
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WHO Grade for Brain/CNS Tumors
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WHO Grade for Brain/CNS Tumors



94 2023 Solid Tumor Rules – Brain & CNS – WHO Grade Table

WHO Grade for Brain/CNS Tumors

Also Remember that these tables are the same for non-malignant 

and malignant in case you get mixed up – they are identical.
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Malignant Tumor Rules
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Malignant Tumor Rules
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Malignant Tumor Rules
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Malignant Tumor Rules
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 When multiple tumors are present registrars should identify and document 

specific characteristics for MPH Rules Text

 Non-malignant intracranial and CNS tumors have separate sets of rules

 Laterality is not used to determine multiple primaries for CNS tumors

 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 / Synonyms / Subtype or Combination –Table 3

 Separate GBM following an astrocytic or glial tumor is a multiple primary.

Malignant Tumor Rules



Malignant Tumor Rules
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Malignant Tumor Rules
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Staging Brain and CNS Neoplasms

103 Mars Attacks



AJCC TNM, 8th edition
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AJCC Stage = 88 (Not Applicable)

Includes:   ANY Benign 

or ANY Malignant Neoplasm

“Attempts to develop a TNM-based classification and staging system for central nervous system 

tumors have been neither practical nor pertinent.  Early editions of this manual proposed a 

system that was used with poor compliance and was not useful as a predictor of outcome, neither 

in practice nor in clinical trials for patients with primary CNS Tumors.”

“The CNS expert panel continues to recommend that a formal TNM-based classification not be 

attempted. We continue to incorporate the WHO CNS tumor nomenclature and classification, 

which were revised in 2016, and the ICD topography system for location of the lesions.”  



AJCC TNM, 8th edition
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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 (Karnofsky Score, QOL)

• Primary or Recurrent Tumor

• Extent of Resection

• Molecular Aspects

• IDH Mutation for gliomas

• 1p, 19q deletions for gliomas

• MGMT methylation status for gliomas



SEER Summary Stage 2018 version 3 for 2022
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To obtain a FREE electronic copy of the SS2018Manual version 3 for 2022

https://seer.cancer.gov/tools/ssm/2018-Summary-Stage-Manual.pdf

https://seer.cancer.gov/tools/ssm/2018-Summary-Stage-Manual.pdf
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SS2018 = 8

ALL Benign/Borderline – Summary Stage = 8

Meningioma, Pituitary Adenoma, Optic Neuroma, Neurofibroma, 

Vestibular Schwannoma/Acoustic Neuroma, DNET, Hemangioma, 

Chondroma, Cysts, Craniopharyngioma, Pineal Tumor, etc.



Localized Brain/CNS Tumor
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• Confined to brain, NOS 
• Confined to meninges, NOS 
• Confined to ventricles 

o Tumor invades or encroaches upon ventricular system 
• Infratentorial tumor confined to 

o Brain stem or meninges of brain stem (one side) 
■ Medulla oblongata 
■ Midbrain (mesencephalon) 
■ Pons 

o Cerebellum or meninges of cerebellum (one side or midline) 
■ Lateral lobes 
■ Median lobe of cerebellum 
■ Vermis 

o Hypothalamus 
o Thalamus 

• Infratentorial tumor 
o Both cerebellum and brain stem involved with tumor on one side 

• Supratentorial tumor confined to 
o Cerebral hemisphere (cerebrum) or meninges of cerebral hemisphere (one side) 

■ Frontal lobe 
■ Occipital lobe 
■ Parietal lobe 
■ Temporal lobe 



Regional Direct Extension of Brain/CNS Tumor
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• Bone (skull) 
• Contralateral hemisphere 
• Corpus callosum (including splenium) 
• Major blood vessel(s) 
• Meninges (e.g., dura) 
• Nerves (cranial, NOS) 
• Spinal cord/canal 
• Supratentorial tumor extends infratentorially to involve 

o Brain stem 
o Cerebellum 
o Hypothalamus 
o Pallium 
o Posterior cranial fossa 
o Thalamus 

• Infratentorial tumor extends supratentorially to involve 
o Anterior cranial fossa 
o Cerebrum (cerebral hemisphere) (excluding hypothalamus, pallium, 

thalamus) 
o Corpus callosum 
o Middle cranial fossa 
o Suprasellar brain 
o Tapetum 

• Tumor crosses the midline 



Distant 
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o Distant site(s) (including further contiguous extension) 
• Circulating cells in cerebral spinal fluid (CSF) 
• Nasal cavity 
• Nasopharynx 
• Other direct extension outside CNS 
• Posterior pharynx 

o Distant lymph node(s), NOS 
o Distant metastasis, NOS 

• Carcinomatosis 
• Distant metastasis WITH or WITHOUT distant lymph node(s) 
• Metastasis within CNS and CSF pathways 

• "Drop" metastasis 
• Extra-neural metastasis 
• Metastasis outside the CNS 



2022 Site Specific Data Items
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 Brain Molecular Markers - Multiple 
brain molecular markers have become 
standard pathology components necessary 
for diagnosis. This data item captures 
clinically important brain cancer subtypes 
identified by molecular markers that are 
not distinguishable by ICD-O-3 codes.

 This data item applies only to ICD-O-3 
histology codes: 9400/3, 9401/3, 9440/3, 
9450/3, 9451/3, 9471/3 and 9478/3. 

 If a microscopically confirmed histology is 
not included in this list, assign, code 85.

 If the case is not microscopically 
confirmed, code 99.



2022 Site Specific Data Items
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 Loss of Heterozygosity: Chromosome 1p and Chromosome 19q

 Other names allelic loss, gene deletion, 1p/19q fragment analysis

 LOH for chromosome 1p and 19q is tested primarily for oligodendroglioma, anaplastic 

oligodendroglioma, oligoastrocytoma, and anaplastic oligoastrocytoma. 

 It is infrequently tested for other gliomas, such as glioblastoma multiforme.



2022 Site Specific Data Items
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 Chromosome 1p: Loss of Heterozygosity



2022 Site Specific Data Items
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 Chromosome 19q: Loss of Heterozygosity



2022 Site Specific Data Items
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 Methylation of O6-Methylguanine-Methyltransferase



Brain & CNS Neoplasm Treatment Options

• Biopsy & Genetic Testing

• Imaging – MRI, CT and PET

• Surgical Resection – Transsphenoidal; Craniotomy, Neuroendoscopy
Depends on Tumor Location, Grade, ‘Histology’ and Resectable or Not

• Surgical Debulking

• Radiation Therapy
• External Beam – Proton Beam

• Stereotactic Radiosurgery or Stereotactic Body Radiation Therapy

• Brachytherapy

• Chemotherapy –Temodar, Afinitor, Carmustine, Temozolamide

• Targeted Drugs – Bavacizumab, Naxitamab

• Steroids and Ancillary Drugs – treat symptoms, edema, intracranial pressure, etc.
116



Surgery, Radiation & New Targeted Therapies
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 Benign Tumors may be treated with surgery when large.

 Benign Tumors more often are treated by gamma knife or other stereotactic radiosurgery 
techniques

 Surgery is the treatment of choice for malignant tumors – particularly if good margins can 
be achieved.  If any tumor remains, the patient is at high risk for progression which may 
be called recurrence.

 Radiation Therapy to treat remaining tumor using IMRT, 3D-CRT or Proton Beam –
stereotactic radiosurgical techniques for benign tumors and SBRT/SABR for malignant

 Chemotherapy to treat microscopic remaining tumor

 Everolimus (Afinitor) for subependymal giant cell astrocytoma or SEGA that cannot be 
completely resected

 Temodar also used frequently as have become the gliadel wafers coated with BCNU



NEW Surgery of Primary Site Codes – Brain/CNS
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Changes to 

Surgery of 

Primary Site 

Codes for 

ALL Site-

Specific 

Surgery 

Codes in 

2023

IMPORTANT



Comparison of Surgery of Primary Site Codes – Brain/CNS
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Anti-neoplastic Agents Approved for Brain Tumors
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