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NEOPLASMS INVOLVING THE NERVOUS SYSTEM

Dr. K. Zis

Primary tumors of the brain, spinal cord, the leptomeninges and the nerves close to the Central Nervous system, the commonest being gliomas, meningiomas and nerve sheath tumors, comprise a group that is roughly as common as the lymphomas and the leukemias.  While such figures are based largely on death certificates which are notoriously unreliable, tumors of the nervous system comprise a large group of diseases, and other tumors that affect the nervous system, including pituitary adenomas and especially metastatic neoplasms, add substantially to the group.

PRIMARY NEOPLASMS
Neuroectodermal tumors
a)
GLIOMAS
Glioma means a tumor of glial cells, hence astrocytoma, ependymoma and oligodendroglioma.  These tumors are composed of neoplastic cells that resemble the respective normal glia.  Many gliomas are mixed, combining especially astrocytoma and ependymoma.
1.
Astrocytomas.  These are usually slowly growing tumors.  Symptoms depend on the location of the tumor.  If in cerebral hemispheres, focal epilepsy motor and/or sensory deficits.  If in cerebellum, signs and symptoms of posterior fossa tumor.  If in third ventricle, a long history of hypothalamic symptoms.  In the pontine gliomas, involvement of cranial nerves and long fibre tracts may mimic at first a subacute brain stem encephalitis.  Cerebral gliomas may remain histologically benign for many years, but many undergo dedifferentiation in the course of months or years, with the terminal histologic picture of glioblastoma multiforme.  Cerebellar astrocytomas mostly remain histologically benign.  Astrocytomas growing in the walls of the third ventricle are slowly growing tumors and usually remain histologically benign.  Grossly, astrocytomas are grey solid tumors, sometimes yellowish and gelatinous, fading almost imperceptibly into the adjacent tissue.  Small and large cysts may be seen within the tumor.  Histologically, they are formed of well differentiated astrocytes.

Astrocytomas and gliomas in general are diffusely infiltrating neoplasms with indistinct boundaries.  Cures, therefore, following surgery and/or irradiation are relatively uncommon.  It has long been observed that there are correlations between histologic and some other characteristics of tumors and their biologic behaviour and response to certain forms of therapy. Astrocytomas and ependymomas show a range of differentiation from fairly mature, well differentiated tumor cells to poorly differentiated, pleomorphic cells with a high mitotic rate.  Grading of these neoplasms is important for prognosis and treatment.  Qualitative criteria are available to distinguish low from high grade gliomas.  We use four grades for grading gliomas.  In Grade I, the tumor astrocytes may vary from normal, showing well differentiated processes or the processes may be obscure.  The cells infiltrate the brain.  Grade II shows a little more variability of the astrocytes and less conformance to the normal appearance.  Grade III is more variable, pleomorphic.  Usually in Grade I and II astrocytomas one has to search through a lot of tissue to find mitotic figures.  They become a more prominent feature in Grade III astrocytomas and poor differentiation and variability of the tumor cells is more marked than in Grade II.  Grade IV astrocytoma is usually the classic glioblastoma multiforme, with high mitotic rate, pleomorphic and giant tumor cells, vascular adventitial and endothelial proliferation of marked degree and pallisades of young spindle‑shaped astrocytes around areas of necrosis.  There may be better differentiated astrocytes in places.  Astrocytic tumors commonly vary in their histologic appearance and growth characteristics from region to region.

2.
Glioblastoma multiforme.  The name is applied to very malignant gliomas, nearly all of astrocytic origin, therefore glioblastoma multiforme is equivalent with Grade IV astrocytoma.  It is the commonest brain tumor.  It is a tumor of older individuals, although it can appear at any age.  The tumor, grossly, has a variegated appearance with areas of yellow necrosis and hemorrhage.  It is usually slightly better circumscribed than a low grade astrocytoma.  On microscopic examination, the tumor is made up of bizarre hyperchromatic and very pleomorphic astrocytes, with a variable amount of cytoplasm, mitotic figures, including atypical mitoses, areas of necrosis with and without pallisading of small tumor cells at the edge and prominent blood vessels that often show vascular and adventitial cell proliferation.

3.
Oligodendroglioma.  These tumors frequently are not histologically pure, 50% are mixed forms, usually with astrocytoma.  Biologically, the mixed forms behave as oligodendroglioma.  These tumors are the most frequent glioma in dogs.  Growth is slow and associated with long standing focal symptoms such as epilepsy.  Most tumors arise in the cerebral hemispheres, most often in the frontal lobe.  They are better defined than astrocytomas and often contain foci of calcification which may be detected on X‑ray examination.  The tumors are composed of compact collections of uniform cells, intersected by a delicate fibrovascular stroma, where calcospherites can be present.

4.
Ependymoma.  The majority of ependymomas grow slowly with limited tendency to spread further afield, or show cytologic malignancy.  In the spinal cord, ependymomas constitute the majority of intramedullary gliomas (63%).  They grow in relation to ventricles, particularly the fourth and lateral, central canal in spinal cord or filum terminale.  These tumors are seen both in children and adults.  Histologically, the neoplastic ependymal cells form perivascular and true rosettes.  Calcifications may be present.

b)
TUMORS OF NEURONAL ORIGIN
MEDULLOBLASTOMA.  Origin from primitive neuroectodermal cells that may on occasion show differentiation into young nerve cells or glia.  6% of all intracranial tumors.  Most occur in children and adolescents, rarely older individuals.  Medulloblastomas arise in the cerebellum, either in the midline (the majority, especially in the first decade) or in the lateral lobes.  The midline tumors arise from the vermis, fill the cavity of the fourth ventricle and infiltrate its floor.  The lateral lobe tumors in adults may present as extracerebellar masses attached to the arachnoid.  Occasionally, the tumor spreads en plaque over the surface of the cerebellum.  Histologically densely cellular tumors, made up of darkly staining cells with hyperchromatic nuclei, numerous mitotic figures, perivascular and true rosettes.  The tumors are highly malignant with rapid progression, but susceptible to radiation and chemotherapy with about 20% survival.  They tend to spread through C.S.F. pathways and may be associated with extraneural metastases.

MESENCHYMAL TUMORS.

1.
Meningioma.  Meningioma is a common tumor whose cells imitate arachnoid cells.  It is considered to be usually "benign", but often grows slowly to large size before it is detected, which makes removal difficult.  Common sites of growth are the vertex, the falx cerebri and lesser wing of the sphenoid.  Most commonly in adult life and more common in females.  The tumors are grossly encapsulated, attached to dura, usually firm and white, may be calcified or very vascular.  Occasionally growing en plaque.  May invade adjacent tissues, such as brain and skull without being considered malignant.  Real malignancy is rare.  Microscopically, whorls of ovoid cells, often with central tiny calcified psammoma bodies and sometimes considerable fibrous stroma.

2.
Schwannoma.  Tumor originating from Schwann cells of the eighth cranial nerve (acoustic schwannoma in cerebellar‑pontine angle), spinal cord sensory roots, peripheral nerves and rarely other intracranial nerves.  Most common in adults.  Slowly growing tumors, encapsulated, soft yellowish, sometimes cystic.

Microscopically, interlacing bundles of spindle uniform cells with elongated nuclei.  In places, tumor cells may pallisade around eosinophilic centres (Verocay bodies).

3.
Neurofibroma.  Tumors of peripheral nerves, including cutaneous terminals, rarely autonomic system.  Also from sheath of schwann, but a mixture of fibroblasts and perineural cells.  Associated with Von Recklinghausen's neurofibromatosis.  Most common in the late teens and adult life.  These are encapsulated, firm grey tumors.  Microscopically, made up of spindle cells without definite arrangement and fibrous tissue.  Neurofibromatosis is a familial dominant dysplastic, neoplastic disorder.  Associated tumors are neurofibroma (often multiple), schwannoma, meningioma, optic nerve glioma and pheochromocytoma.  Further hyperplasias of bone, skin, soft tissues, cafe au lait spots of skin.

VASCULAR TUMORS
Capillary hemangioblastoma.  Most commonly encountered in the cerebellum and spinal cord in adults.  Grossly, the tumors are well circumscribed, often cystic with mural nodule.  Microscopically, they are formed of numerous capillaries separated by large cells with often vacuolated cytoplasm, of unknown origin.  May be associated with the Von Hippel‑Lindau disease (angiomatosis of retina, renal cysts and/or carcinoma and cysts in pancreas).  Only 10‑20% of hemangioblastomas are associated with this syndrome.  10% are associated with erythrocythemia, which disappears after removal of the neoplasm and reappears after tumor recurrence.

Tumors of the choroid plexus
1.
Colloid cyst.

Always situated in the anterior part of the third ventricle and considered more as a malformation than a neoplasm.  Tumor of adults.  Produces obstruction of the flow of the C.S.F. and gives rise to characteristic sudden episodes of headache, associated with changes in the position of the head.  The cyst may be attached to the choroid plexus or septum pellucidum.  The wall is thin and the contents are gelatinous.

2.
Choroid plexus papilloma
Rare tumor, mainly in young subjects.  Slow growing tumors, can produce internal hydrocephalus by production of excess C.S.F.  Most commonly on the wall of the fourth and lateral ventricles.  They don't invade adjacent structures.  Histologically, resemble the normal choroid plexus.

TERATOMA
Most common in the pineal region in young individuals.  A benign teratoma is an encapsulated mass of a variety of tissues, partially calcified.  Germinoma of the pineal is a teratoma with unilateral differentiation to a seminoma.  This tumor is malignant and seeds to the spinal cord.

LYMPHOMA.

Primary lymphoma of the central nervous system is rare and occurs mostly in elderly or immunosuppressed individuals.  The tumor tends to be multifocal and is radio‑sensitive.

Metastatic Tumors
Common.  Those from breast in females, lung in men and melanomas head the list.
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