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Tumors of the CNS may be subdivided into primary and metastatic.  

Primary tumors of the CNS

Primary tumors of the CNS are common, and form the second most common group of tumors occurring during childhood (after lymphoproliferative tumors).  The annual incidence of primary tumors of the CNS is approximately 12.5 per 100,000 in the U.S.  Primary tumors of the CNS rarely metastasize.  A benign tumor located in a critical area may be associated with a very poor prognosis (malignant by position).  General features of malignancy include rapid growth, and invasion /dissemination. 

Patients with primary CNS tumors may present with epilepsy, headache and other symptoms of raised intracranial pressure, or focal neurologic deficits.  Generally, the shorter the history, the more aggressive the tumor.

In adults, 70% of primary intracranial CNS tumors are supratentorial, 30% are infratentorial.  In children, 30% are supratentorial, whereas 70% are infratentorial.  Common types of CNS tumors occurring during adulthood include glioblastoma, metastases, malignant astrocytoma, meningioma, pituitary adenoma and schwannoma.  In children, the most common CNS tumors include medulloblastoma, astrocytoma, ependymoma, craniopharyngioma and glioblastoma.  

The aetiology of the majority of CNS tumors is unknown.  There are viral and chemical experimental models for brain tumors in animals.  Aetiological studies suggest that trauma, irradiation and occupational factors may be relevant.    Immunosuppresion and genetic factors are also important.

Prognosis:  Important prognostic factors for CNS tumors include:

a) Patient related factors such as age, degree of neurologic impairment, Karnofsky performance status, 

b) the extent of surgical resection of the tumor, 

c) tumor type, grade and location.

Gliomas comprise the largest group of primary intracranial tumors and consist of astrocytoma, oligodendroglioma, ependymoma and mixed glioma.  

Astrocytomas may be broadly sub-classified into two categories: diffuse and circumscribed.  An example of a “circumscribed” astrocytoma is the pilocytic astrocytoma which occurs at a young age, is low grade, and is usually located in the cerebellum, inferior third ventricle, or optic nerve.  The prognosis is usually very good.  “Diffuse” astrocytomas are infiltrative, usually occur in an older age group, and are of all histologic grades.  The prognosis is generally unfavorable.  

Astrocytomas may be of low grade, anaplastic or high grade, such as glioblastoma multiforme.  Factors important for grading astrocytomas include:  increased nuclear pleomorphism, mitotic activity, vascular neogenesis, and the presence or absence of necrosis. 

Meningiomas:  Meningiomas are more common in women.  90% are intracranial, 9% are spinal and 1% occur in unusual locations such as the nasal pharynx or periorbital region.  Meningiomas may be classified as being benign, atypical or malignant.  Most meningiomas are benign.   

PNET:  The term Primitive Neuroectodermal Tumor is applied to tumors showing similar histologic characteristics (“small blue cell tumor”), occurring in different locations.  For instance, in the cerebellum: medulloblastoma, with nesopharynx or periobital regions.  Neuroblastomas are described within cerebral hemispheres, pineoblastoma in pineal gland, and retinoblastoma within retina.  PNET’s are located in the following parts of the CNS in descending order of frequency:  cerebellum, cerebral hemispheres, pineal gland, spinal cord, and brain stem.  

Schwannoma:  Schwannomas may be peripheral or intracranial.  The most common intracranial locations are 8th followed by 5th cranial nerves.  

Haemangiopericytoma:  Haemangiopericytomas were previously confused with meningiomas, but they are distinct from meningiomas and make up 1 – 5% of tumors occurring within the meninges.  They are aggressive highly recurrent tumors, which frequently metastasize.  They may occur at any age, with a peak in the 4 – 5th decades.  They are more common in men than women.  

Primary CNS Lymphoma was previously rare, but has become much more common within the last 20 years, to the point that they make up approximately 15% of primary CNS tumors.
Risk factors include immunodeficiency which may be congenital or acquired (cardiac and renal transplant patients, HIV, collagen vascular disease, patients treated with steroids.)

Primary CNS lymphomas may be divided into non-Hodgken’s Lymphoma, of which the vast majority are B cell type, and Hodgken’s disease (much more rare).

B. Germ Cell Tumors of the CNS 

These include:  germinoma, embryonal carcinoma, endodermal sinus tumor, choriocarcinoma, and teratoma.  

Other important but less common tumors of the CNS include:  Choroid Plexus Papilloma, Colloid cysts, Craniopharyngioma, Epidermoid and Dermoid, and Chordoma.
C. Metastatic tumors to the CNS

Metastatic tumors to the CNS are common.  The annual incidence in the U.S. is approximately 11 per 100,000.  The origin of metastases to the CNS includes the following in descending order:  respiratory system, breast, gastrointestinal, and genitourinary systems.  80 – 90% of metastases occur to the brain, 10 – 20% to the spine.
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