5   PART II

Shannon Vann, CTR, originally prepared these notes.

Any really, really small type is either 1) just wrong, 2) has been stated in different words or 3) I didn’t like it for some reason. 
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 Part II covers 

CNS Anatomy & Function

Histologies & Primary Sites

Grading Systems & Coding Grade
Genetic Syndromes

Slide 31

Because the brain and central nervous system control the functions of the human body, intracranial/CNS tumors are a grave concern.  As shown in this illustration, The brain controls thought, feeling, and function, including knowledge and memory, as well as the senses of smell, sight, hearing, and touch.  Any abnormal growth in the CNS can affect a person’s ability to function.
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Shown here are the major areas of our concern... 

The intracranial sites are the brain, cerebral meninges, cranial nerves, the craniopharyngeal duct, the pineal and pituitary glands. 

The brain is the largest intracranial organ. The pituitary and pineal glands are found inside of the brain tissue.  The cranial nerves are also inside the brain.  The brain is attached to the spinal cord. 

The extra cranial sites are the spinal cord, cauda equina, and spinal meninges. The spinal cord is a part of the CNS even though it is not intracranial. 

Nonmalignant tumors must originate in the brain and spinal cord, not in the skull or vertebrae, which are bone, to be reportable.
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The skull or cranium is bone that covers the brain. 

Nonmalignant tumors of tissues inside of the cranium are reportable. 
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The cerebrum is the largest part of the brain and contains two hemispheres.  

The right hemisphere controls the left side of the body, and the left hemisphere controls the right side of the body.  

Each hemisphere contains four lobes; the frontal lobe, the parietal lobe, the occipital lobe, and the temporal lobe.  

The frontal lobe controls cognitive ability, memory, behavior, and the ability to speak and write.  Symptoms caused by a frontal lobe tumor include seizures, impaired judgment, personality changes, and short-term memory loss.  

The parietal lobe controls sensory discrimination and body orientation.  Spatial disorders, seizures, language disturbances, and the inability to do arithmetic are symptoms of a parietal lobe tumor.  

The occipital lobe controls the understanding of visual images.  Symptoms of a tumor in the occipital lobe include blindness in one direction and seizures.  

The temporal lobe controls hearing and the ability to understand the spoken word. The most common symptom of a tumor in the temporal lobe is seizure.  
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The cerebellum is the second largest area of the brain.  It is involved with muscle coordination, walking, and speech.  Symptoms of a tumor in the cerebellum may include but are not limited to swaying, difficulty with coordination and walking, and difficulty with speech.  

The brain stem is at the bottom of the brain and connects the spinal cord to the cerebrum.  The pons, midbrain, medulla oblongata and reticular formation are part of the brain stem. Blood pressure, heartbeat, breathing, consciousness, and eating and sleeping patterns are controlled by the brain stem. Brain stem tumor symptoms may include but are not limited to: vomiting, one-sided facial muscle weakness, swallowing difficulty, double vision, and headache just after waking. 
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The pineal gland, which is about 8mm in length and cone-shaped, is located deep inside the brain attached to the roof of the third ventricle near its junction with the mid-brain. It produces melatonin, a hormone involved in sleep regulation. Thus sleep disorder may be a symptom of pineal tumor.  Hydrocephalus is also a symptom of pineal tumor.  A little aside – in my Dorland’s Illustrated Medical Dictionary, the first definition of pineal is ‘Shaped like a pinecone”.

The pituitary gland sits in the sella turcica – almost completely surrounded by bone – only the pituitary’s superior surface is without a bony covering. Symptoms of pituitary adenomas are caused by hypersecretion of particular hormones. Depending on the hormone secreted to excess, symptoms include headache, vision changes, acromegaly, and amenorrhea to name a few from the long list…
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There are 12 pairs of cranial nerves.  Some of you will remember the old neumonic from anat and phys:  ‘On Old Olympus’ Towering Top a Finn and German Viewed Some Hops’ to remember the cranial nerves.

Cranial nerves three and four are in the mid-brain; five through eight are in the pons; and nine through twelve are in the medulla oblongata.  

The names of the cranial nerves are really descriptive of their function. The olfactory nerve (I) controls sense of smell; the optic nerve (II) controls vision; the oculomotor nerve (III) controls eye movement and pupil size; the trochlear nerve (IV) controls eye movement; the trigeminal nerve (V) controls sensation in the face, nose, mouth, teeth, cornea, chewing, and facial expression; the abducens nerve (VI) controls eye muscles; the facial nerve (VII) controls facial expression, tears, saliva and taste; the vestibulocochlear, also known as acoustic, nerve (VIII) controls hearing and balance; the glossopharyngeal nerve (IX) controls throat movement and sensation and taste; the vagus nerve (X) controls sensation and muscles in the throat and windpipe; the accessory nerve (XI) controls movement of the neck; and the hypoglossal nerve (XII) controls tongue movement and swallowing.  

Symptoms may include but are not limited to problems in the functions described for each nerve. In terms of cranial nerves, the most common tumor you’ll run across and need to report is probably the acoustic neuroma – sometimes termed neurolemmoma, neurinoma or vestibular schwannoma.
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The meninges are three membranes that cover the brain and spinal cord and protect the CNS.  

The dura mater is the tough outer membrane.  

The middle web-like membrane is the arachnoid.  

Delicate and highly vascular, the pia mater is the innermost membrane.  

Between the arachnoid and pia mater is the subarachnoid space, which contains cerebrospinal fluid (CSF).  

Symptoms of tumors of the meninges are usually caused by compression and pressure, not by growth into brain tissue.  Seizures are the most common symptom.
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The tentorium is a flap of meninges that separates the cerebral hemispheres from the posterior fossa.  

The posterior fossa contains the cerebellum and brain stem.  

Intracranial tumors are often described by their location from the tentorium.  

Supratentorial tumors are located above the tentorium in the cerebral hemispheres.  A tumor in the parietal lobe would be described as supratentorial.  

Infratentorial tumors are located below the tentorium in the cerebellum or brain stem.  A tumor in the medulla oblongata, part of the brain stem, is infratentorial.
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The spinal cord begins in the medulla oblongata, which is part of the brain stem.  It is made up of nerve fibers.  Meninges cover and protect the spinal cord.  Symptoms of spinal cord tumors depend on the nerves involved but can include pain in the chest with thoracic cord tumors and pain in the neck, arm, back or leg with lumbar cord or cervical cord tumors.
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The World Health Organization classification of tumors affecting the central nervous system divides tumors into Neuroepithelial and Other CNS neoplasms.

Neuroepithelial means ‘derived from neurons and glial cells of the nervous system’.  These are Neuroepithelial tumors:  (See slide…)

The Other category includes tumors derived from non-glial cells such as these:

(See slide…)
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Many researchers divide brain tumors into 2 categories: glial and non-glial. 

Glial tissue is the supportive tissue of the brain.  Astrocytes and oligodendrocytes are glial cells.  Glial tumors develop from glial tissue and may be benign, borderline, or malignant.  Glial tumors are assigned ICD-O-3 histology codes from the glioma series, codes 938 through 948.  Some histologies of glial origin are glioma, subependymoma, astrocytoma, glioblastoma, and medulloblastoma.  

CNS tumors that develop in other tissues are defined as non-glial tumors and may be benign, borderline, or malignant.  Some non-glial histologies are meningioma, germ cell tumor, and pituitary adenoma.
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Astrocytic tumors are divided into non-infiltrating and infiltrating categories.  Another, perhaps better way of saying this, is that astrocytic tumors are generally lumped into two groups – those that diffusely infiltrate local and distant brain structures and those that are more well-circumscribed.
Focal or well-circumscribed tumors include juvenile pilocytic and subependymal astrocytomas. These are usually tumors of the young with an indolent biologic behavior and usually surgically curable. 

In the diffusely infiltrating category are these histologies:

well-differentiated, mildly and moderately anaplastic astrocytomas 

      anaplastic astrocytomas 

glioblastoma multiforme

Brain stem gliomas

have a relatively poor prognosis that is correlated with histology (when biopsies are performed), location, and extent of tumor. The overall median survival time of patients in studies has been 44 to 74 weeks. The best results have been attained with hyper fractionated radiation therapy

These are tumors more generally found in adults and have a worse prognosis because of their infiltrating behavior.
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Myxopapillary and well differentiated ependymomas are often curable.  

Malignant ependymomas have variable prognoses that depend on location and extent of disease. 

Frequently, but not invariably, anaplastic ependymomas have a worse prognosis than well-diff ependymomas. 

The rare ependymoblastoma has a much worse prognosis. 

Oligodendrogliomas are more slow-growing tumors that usually occur in young adults. Adult Well-Differentiated Oligodendrogliomas behave very similarly to the well-differentiated mildly and moderately anaplastic astrocytomas.  They are frequently located within the frontal, temporal or parietal lobes and cause seizures in a relatively high percentage of patients. Many oligodendrogliomas contain little specks of calcium (bone) and can easily bleed. Treatment is usually surgery, and in cases of a benign tumor, no additional chemotherapy or radiation therapy is recommended following surgery. 

Anaplastic or mixed oligodendrogliomas are more aggressive forms of this tumor. 

For anaplastic oligodendrogliomas of higher grade, the cure rate is low with standard local treatment. Both chemotherapy and radiation therapy are usually advised. 
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The mixed glial tumors have prognoses similar to that for anaplastic astrocytomas and can be treated as such. 

Ganglioneuromas: The most uncommon form of glioma, these tumors grow relatively slowly and may occur in the brain or spinal cord. Usually they are treated with surgery. 

Optic Nerve Gliomas: Named for their location, these tumors are found on the optic nerve and are particularly common in individuals who have neurofibromatosis. Treatment may include surgery, radiation or chemotherapy. Some of these tumors can be very slow growing and are best managed by observation alone. 
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Pineocytomas are slow growing and carry variable prognoses for cure. 

Pineoblastomas are more rapidly growing and have a poor prognosis. 
Pineal astrocytoma: Depending on the degree of anaplasia, pineal astrocytomas vary in prognosis. Higher grades have a worse prognosis.

Germ Cell Tumors include Germinoma, embryonal carcinoma, choriocarcinoma, and teratoma.  The prognosis and treatment depends on the histology, location, presence of biological markers, and surgical resectability

Germinomas are the commonest tumors of germ cell origin, representing approximately 0.5–2% of primary intracranial tumours. They are midline tumors and common sites include the pineal region, suprasellar cistern and posterior third ventricle. Suprasellar germinoma may represent a primary localization or metastatic disease from pineal lesions. Synchronous occurrence in the pineal gland and suprasellar cistern is frequent.

Embryonal cell carcinoma  and choriocarcinoma are rare, highly malignant germ cell tumors of the pineal region that are devoid of specific characteristics on imaging studies as compared to other germ cell tumors. Prior to biopsy the diagnosis may be suspected clinically on the basis of CSF analysis for tumor markers. Embryonal cell carcinoma expresses both AFP and the beta subunit of HCG.  Choriocarcinoma expresses the beta subunit of -HCG but not AFP. 

Teratomas arise from cells of all three embryologic germ cell layers. They can be benign (typical, or mature or immature) or malignant (formerly called teratocarcinoma). Teratoma is the second most common pineal region tumour, accounting for 15% of pineal masses. There is a male predominance that varies from 2:1 to 8:1
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Benign Meningioma is usually curable when resectable.

The prognosis for patients with malignant meningioma is worse than for the more well-differentiated meningiomas because complete resections are less common and the proliferative capacity is greater.

The choroid plexus can be the site of different types of tumors, primary or secondary, benign or malignant. The most common primary tumors are choroid plexus papilloma, choroid plexus carcinoma, and choroid plexus meningioma. Radiological diagnosis is based on location within the ventricles, mainly lateral ventricles in the trigonal region but also the 4th and more rarely the 3rd ventricle. MRI shows a thin rim of CSF around the tumor; sometimes, however, the tumor reaches a large size that makes it difficult to appreciate a primary intraventricular origin.
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Craniopharyngioma is a slow-growing epithelial-squamous, calcified cystic tumor arising from remnants of the craniopharyngeal duct and/or Rathke cleft and occupying the suprasellar region. These tumors account for approximately 3–5% of all intracranial tumors and show no sex predominance. They have a bimodal age distribution; more than half occur in childhood or adolescence, with a peak incidence between 5 and 10 years of age; there is a second smaller peak in the sixth decade. They are often curable. 

Chordoma is most common in people in their 20s and 30s and develops from the remains of a spine-like structure that formed and then dissolved while the patient was developing as a fetus. Although these tumors are often slow growing, they can metastasize or recur even after treatment. A combination of surgery and radiation is the usual treatment.

Schwannomas arise from the cells that form a protective sheath around the body's nerve fibers. They're usually benign. One of the more common forms of this tumor affects the eighth cranial nerve, which contains nerve cells important for balance and hearing. Also known as "vestibular schwannomas" or "acoustic neuromas," these tumors may grow on one or both eighth cranial nerves and are potentially curable with surgery or stereotactic radiosurgery. Acoustic neuromas account for about 7% of all skull tumors. Early symptoms may include loss of hearing, ringing in the ears, dizziness and vertigo. When the condition is detected early, doctors may order a MRI scan and conduct hearing tests, which may include a special technique to test nerve impulses as they travel to the brain. When tumors are small, they can be removed through microsurgical procedures, avoiding damage to the facial nerve. For larger tumors, extensive surgery many be needed. 
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Retinoblastoma is a disease that causes the growth of malignant tumors in the retinal cell layer of the eye. Although the disease is very rare, it is the 3rd most common cancer overall affecting children representing about 2% of childhood malignancies. The disease may be inherited or sporadic. About 10% of patients have a family history of retinoblastoma and another 20 to 30% have bilateral disease. Most of the remaining 60% of patients, with unilateral disease and no family history of retinoblastoma, have nonheritable disease. However, about 5% of these patients may also carry the gene for retinoblastoma with the risk of passing the trait to their children. Tumors appear as single or multiple gray-white elevations in the retina; tumor seeds may be visible in the vitreous. In almost all tumors, calcification can be detected by CT. Untreated, retinoblastoma is almost always fatal; therefore, early diagnosis and treatment is critical in saving lives and preserving visual function. More than 90% of children can be cured of this cancer by early detection and treatment of the affected eye.

Primitive neuroectodermal tumors (PNET) can occur anywhere in the brain, although the most common place is in the back of the brain near the cerebellum. When they occur here, they are called medulloblastomas. The classification is based on both histopathological characteristics and location in the brain. Undifferentiated neuroectodermal tumors of the cerebellum have historically been referred to as medulloblastomas, while tumors of identical histology in the pineal region would be diagnosed as pineoblastomas. The symptoms depend on the tumor location in the brain, but typically the patient experiences increased intracranial pressure. These tumors are fast growing and often malignant, with occasional spread throughout the brain or spinal cord. They may spread contiguously to the cerebellar peduncle, floor of the fourth ventricle, into the cervical spine, or above the tentorium. In addition, they may spread via the cerebrospinal fluid intracranially and/or to the spinal cord. The tumor often blocks drainage of the cerebral spinal fluid causing symptoms associated with increased intracranial pressure. A combination of surgery, radiation, and chemotherapy is usually necessary to control these tumors. 

Neuroblastoma is a tumor that is considered to belong to the group of primitive neuroectodermal tumors. of which it is considered to be the prototypical supratentorial manifestation. Neuroblastoma occurs in young children, with over 50% found within the first 5 years of life. Clinical presentation is usually that of raised intracranial pressure. The tumors are large solid masses, frequently hemorrhagic, with calcification and cysts, typically deep seated within the frontoparietal lobes, adjacent to the lateral ventricles; they may, however, be found anywhere in the nervous system.
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Primary cerebral lymphomas are thought to arise from indigenous brain histiocytes (microglia) or from rare lymphocytes that are normally present in the meninges and around vessels. Most often, they affect immunosuppressed individuals such as patients with AIDS, but may also be diagnosed in people with intact immune systems. The high incidence in patients with AIDS and the increased frequency, even in non-immunosuppressed people, has made primary cerebral lymphoma a relatively common brain tumor. 

The brain, especially subarachnoid space, is also a frequent site of metastasis of systemic lymphoma and leukemia. Grossly, cerebral lymphomas are single or multiple, poorly defined tumors with necrosis, similar to glioblastoma. Meningeal spread is very common, and some cerebral lymphomas arise in the subarachnoid space. Cerebral lymphomas, like their extra-cerebral high-grade counterparts, are highly malignant. 


Vascular Tumors are rare, non-cancerous tumors that arise from the blood vessels of the brain and spinal cord. The most common vascular tumor is the hemangioblastoma, often linked in a small number of people to a genetic disorder called von Hippel-Lindau disease. Hemangioblastomas don't usually spread, and surgery provides the cure. 
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The NPCR law defines a “brain-related tumor” as a primary tumor listed in the ICD-O.  Therefore, only tumors listed in ICD-O are reportable. The World Health Organization classification of central nervous system tumors lists several cysts and tumor-like conditions.  Of these, only 3 are reportable.

A Dermoid cyst/tumor is a congenital neoplasm – that is, it arises from certain tissues during fetal development. Dermoid cysts/tumors are rare, accounting for less than 0.5% of all intracranial tumors and may be found intracranially or in the spinal canal. These are cystic masses, with a fibrous capsule lined with squamous epithelium and containing a thick fluid composed of cholesterol, keratin and lipid metabolites, derived from decomposed epithelial cells. The cyst may rupture and the fatty components of its content may spread into the subarachnoid spaces and within the ventricles which is not a good thing – the CSF gets contaminated.

Granular cell tumor (GCT) is a benign neoplasm. composed of a proliferation of round or polygonal cells that contain eosinophilic granular cytoplasm. The most common locations are tongue and subcutaneous tissue, but a variety of other sites may be involved including the CNS. Most CNS GCTs arise in the pituitary, but rare cases involving brain and leptomeninges have been described. 

Rathke pouch tumor is a synonym for craniopharyngioma and is reportable.

Epidermoid cyst, Colloid cyst, enterogenous cyst, neuroglial cyst, plasma cell granuloma, nasal glial hererotopia and Rathke cleft cysts do not have ICD-O codes so are NOT reportable.
There is some controversy among pathologists regarding the need to include some CNS cystic lesions in the ICD-O.  Another consensus conference is being planned to discuss issues surrounding Central Nervous System ICD-O codes (and the controversy about the inclusion of some cystic CNS lesions).  Some discussion suggests that there may be some revisions to the ICD-0 in a couple of years.
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CNS tumors occur in both adults and children, but the histologies are different in the two age groups.   CNS tumors are the most common solid tumor of childhood and occur more often in children aged 7 and younger than in older children.  Fifty percent of childhood CNS tumors are infratentorial meaning that the tumor originates below the meninges that separates the cerebrum from the cerebellum and brain stem.  The most common histology for childhood CNS tumors is medulloblastoma.  
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Primary brain tumors are a diverse group of diseases that together constitute the most common solid tumor of childhood.  Brain tumors are classified according to histology, but tumor location and extent of spread are important factors that affect treatment and prognosis in both children and adults. Immunohistochemical analysis, cytogenetic and molecular genetic findings, and measures of mitotic activity are increasingly used in tumor diagnosis and classification.

Approximately 50% of brain tumors in children are infratentorial, and three-quarters of these are located in the cerebellum or fourth ventricle. 

Common infratentorial (posterior fossa) tumors include the following: cerebellar astrocytoma (usually pilocytic but also fibrillary and high-grade), medulloblastoma (primitive neuroectodermal tumor), ependymoma (low-grade or anaplastic), brain stem glioma (high-grade or low-grade), and atypical teratoid tumor.
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Supratentorial tumors occur above the tentorium in the sellar or suprasellar region (around the sella turcica, the bone that contains the pituitary gland), in the cerebrum, or in the diencephalon (part of the cerebrum).

Approximately 20% of childhood CNS tumors are located in the sellar or suprasellar region.

Supratentorial tumors in children include craniopharyngioma, diencephalic & hypothalamic glioma, germ cell tumor, low-grade astrocytoma, anaplastic astrocytoma, glioblastoma multiforme, mixed glioma, oligodendroglioma, PNET, low-grade or anaplastic ependymoma, meningioma, choroid plexus tumors, pineal parenchymal tumors, ganglioglioma, desmoplastic infantile ganglioglioma, & dysembryoplastic neuroepithelial tumor.
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The histopathology of childhood spinal tumors is not different from the histopathology of childhood brain tumors.  

Primary spinal cord tumors comprise approximately 1% to 2% of all childhood CNS tumors. As is the case for primary brain tumors, such lesions are histologically heterogeneous. Approximately 70% of all intramedullary spinal cord tumors will be low-grade astrocytomas and/or gangliogliomas. Other tumor types that occur include ependymomas, higher-grade glial tumors, and (rarely) PNET. Myxopapillary ependymomas have a proclivity to develop in the conus and caudae equina region. 

Symptoms and signs of spinal cord tumors are highly dependent on the location of the tumor and its extent.  Some low-grade spinal cord tumors are associated with large cysts that extend rostrally and caudally and have been termed holocord astrocytomas. At times, it is impossible to distinguish a tumor that arises in the medulla from a tumor that arises in the upper cervical cord. 

There is no uniformly accepted staging system for childhood primary spinal cord tumors. These tumors are classified based on their location within the spinal cord and histology. Low-grade spinal cord tumors rarely disseminate elsewhere in the nervous system; however, higher-grade tumors may disseminate. Despite this, because of the location of the tumor and concerns over causing further neurological deterioration by cerebrospinal fluid attainment, routine lumbar spinal punctures are not indicated in the evaluation of a child with a spinal cord tumor. For high-grade glial spinal cord tumors, and possibly lower grade tumors and ependymomas, neuroimaging of the entire neuroaxis (brain and entire spine) is indicated at the time of diagnosis for determination of extent of disease. 
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The cause of the vast majority of childhood brain tumors remains unknown.  More than half of children diagnosed with brain tumors survive 5 years from diagnosis. In some subgroups of patients, the survival and cure rate is higher.  Guidelines for pediatric cancer centers and their role in the treatment of pediatric patients with cancer have been outlined by the American Academy of Pediatrics.
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For some histologic types, it is difficult to determine if the primary site is intracranial or the skull (C41.0).  Tumors that originate in the skull are not intracranial.  

Malignant tumors are reportable regardless of origin, but nonmalignant tumors that originate in the skull are not reportable.

Chondroma (9220/0) is a benign tumor of cartilage cells.  The ICD-O-3 Manual shows the code for bone in parentheses next to the morphology.  Review the record carefully to determine if the tumor originated in bone or in an intracranial site.  Because chondroma is a benign tumor, only complete an abstract if the primary tumor is in an intracranial site. A chondroma of the skull is not reportable. 

Chordoma is a malignant tumor arising from the embryonic notochord. Chondrosarcoma (9220/3) is a malignant tumor of cartilage cells. These tumor histologies are reportable, but you must determine if the primary site is bone or an intracranial site. 

The intracranial tumors are analyzed separately.  
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When ICD-O-3 was published, the code for pilocytic astrocytoma changed from malignant behavior (-/3) to borderline behavior (-/1).  Registrars were instructed to continue to assign the malignant behavior code.  For data consistency, continue to assign the malignant behavior code (-/3) to pilocytic astrocytoma. 

Intracranial Schwannoma (9560/0) is reportable for cases diagnosed January 1, 2004 and later.  It is difficult to determine the intracranial site of a schwannoma.  Assign the primary site for intracranial schwannoma to cranial nerves NOS (C72.5) when the site is not documented in the health record.

GRADE
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The sixth digit of the ICD-O-3 morphology code (for example, the ‘4’ in the morphology code 9401/34) describes the histologic grade or differentiation of the tumor. Page 67 of the hardcover ICD-O-3 lists the codes for histologic grading and differentiation. Remember that your registry software probably has a separate field for grade/differentiation.

Now, we need to make the distinction between malignant (behaviour code 3) and nonmalignant (behaviour codes 0 and 1) tumors and the grade/differentiation field.  

First – malignant tumours:

In addition to ICD-O-3 grade, other grading systems used to describe CNS tumors are: WHO grade, Kernohan grade, and St. Anne/Mayo grade.  
Pathologists do not always describe grade or differentiation for CNS tumors in terms of the ICD-O-3 grade/differentiation. So when WHO grade, Kernohan grade or St Ann/Mayo grade is used to describe the grade/differentiation of the malignant CNS/intracranial tumor you are abstracting, assign code 9, which means ‘not determined, not stated, or not applicable’ in the grade/differentiation field of your software.  These grades are not the same as the ICD-O-3 grade or differentiation and are not recorded in the sixth digit histology code data field for grade. The grade is used by the clinician to plan treatment and predict prognosis.  
As a reminder, some histologies include differentiation in the terms. 

EXAMPLES: 

Retinoblastoma, differentiated  9511/31
Anaplastic oligodendroglioma 9451/34
When this is the case the differentiation can be coded.  Also, other terms for grade may be used such as with low-grade astrocytoma (M9400/32).  These should be coded according to FORDS, pg 97 and SEER Program Manual pg 102. In this case low grade is coded as a grade I-II or code 2.

The ICD-O-3 grade or differentiation code for nonmalignant, (that is benign and uncertain behaviour) CNS/intracranial tumors is always assigned code 9.  The reference for this is ICD-O-3, page 30, Rule G, paragraph 1.  See also page 39 of ICD-O-3, the second paragraph.

Slide 60

Now, we’re switching gears here to talk about a different field where grade will be collected…the WHO grade will be recorded in the Collaborative Stage Site-specific fields for Brain.
The WHO grade is not coded as the sixth digit of the histology code.  

WHO grade is coded in collaborative stage data field, site-specific factor 1.  To say it again “The ICD-O-3 grade is NOT the same as WHO grade”.  

WHO grade is a four-category system with grade I being the least aggressive and grade IV being the most aggressive.  

Grade I tumors are slow growing and have long-term survival and are nonmalignant tumors.  
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Grade II tumors are relatively slow growing but sometimes recur as a higher-grade tumor.  They may be nonmalignant or malignant.  

Grade III tumors are by definition malignant and often recur as higher-grade tumors.  

Grade IV tumors reproduce rapidly and are very aggressive malignant tumors.  

If different WHO grades are reported, use the rule “grade up—stage down” and code the highest grade (worst prognosis).

If the pathology report does NOT state a WHO grade but another diagnostic test such as an MRI does, use the WHO grade from the diagnostic test.
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The Kernohan grade defines progressive malignancy for astrocytoma.  A grade 1 tumor is a ‘benign’ astrocytoma; a grade 2 tumor is a low-grade astrocytoma; a grade 3 tumor is an anaplastic astrocytoma, and a grade 4 tumor is a glioblastoma multiforme.  

There is no NAACCR data field for Kernohan grade.  Unless you would utilize a user-defined field in your software, there is no place to record Kernohan grade. Only ICD-O-3 grade/differentiation and WHO grade are collected in their respective fields.
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The St. Anne/Mayo grade is also used to grade astrocytomas.  It is also a four-grade system defined by four morphologic criteria.  The criteria are nuclear atypia, mitosis, endothelial proliferation, and necrosis. 

There is no NAACCR data field for the St. Anne/Mayo grade. Unless you would utilize a user-defined field in your software, there is no place to record St. Anne/Mayo grade. Only ICD-O-3 grade/differentiation and WHO grade are collected in their respective fields.
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Grade 1 tumors do not have any of the criteria.  Grade 2 tumors have 1 criterion, usually nuclear atypia.  Grade 3 tumors have 2 criteria, usually nuclear atypia and mitosis.  Grade 4 tumors have 3 or 4 of the criteria.
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Just to re-iterate: grading systems used to describe CNS tumors are WHO grade, Kernohan grade, and St. Anne/Mayo grade in addition to ICD-O-3 grade/differentiation.  WHO, Kernohan and St Anne/Mayo are not the same as the ICD-O-3 grade/differentiation and are not recorded grade/differentiation field. The grade is used by the clinician to plan treatment & predict prognosis.  

