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types such as ovarian and esophageal carcinoma rarely metastasize to
the brain. Prostate and breast cancer also have a propensity to metastasize to the dura and can mimic meningioma. Leptomeningeal metastases are common from hematologic malignancies and also breast and
lung cancers. Spinal cord compression primarily arises in patients with
prostate and breast cancer, tumors with a strong propensity to metastasize to the axial skeleton.

NEUROFIBROMATOSIS TYPE 2 (NF2)
NF2 is less common than NF1, with an incidence of 1 in 25,000–
40,000. It is an autosomal dominant disorder with full penetrance. As
with NF1, approximately one-half the cases arise from new mutations.
The NF2 gene on 22q encodes a cytoskeletal protein, merlin (moesin,
ezrin, radixin-like protein) that functions as a tumor suppressor. NF2
is characterized by bilateral vestibular schwannomas in over 90% of
patients, multiple meningiomas, and spinal ependymomas and astrocytomas. Treatment of bilateral vestibular schwannomas can be challenging because the goal is to preserve hearing for as long as possible.
These patients may also have diffuse schwannomatosis that may affect
the cranial, spinal, or peripheral nerves; posterior subcapsular lens
opacities; and retinal hamartomas.

DIAGNOSIS OF METASTASES
Brain metastases are best visualized on MRI, where they usually
appear as well-circumscribed lesions (Fig. 118-7). The amount of
perilesional edema can be highly variable, with large lesions causing
minimal edema and sometimes very small lesions causing extensive
edema. Enhancement may be in a ring pattern or diffuse. Occasionally,

mas, astrocytomas, and meningiomas. In addition to neurofibromas,
which appear as multiple, soft, rubbery cutaneous tumors, other cutaneous manifestations of NF1 include café-au-lait spots and axillary
freckling. NF1 is also associated with hamartomas of the iris termed
Lisch nodules, pheochromocytomas, pseudoarthrosis of the tibia, scoliosis, epilepsy, and mental retardation.
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TUBEROUS SCLEROSIS (BOURNEVILLE DISEASE)
This is an autosomal dominant disorder with an incidence of approximately 1 in 5000–10,000 live births. It is caused by mutations in either
the TSC1 gene, which maps to chromosome 9q34 and encodes a protein termed hamartin, or the TSC2 gene, which maps to chromosome
16p13.3 and encodes the protein tuberin. Hamartin forms a complex
with tuberin, which inhibits cellular signaling through the mTOR, and
acts as a negative regulator of the cell cycle. Patients with tuberous
sclerosis may have seizures, mental retardation, adenoma sebaceum
(facial angiofibromas), shagreen patch, hypomelanotic macules, periungual fibromas, renal angiomyolipomas, and cardiac rhabdomyomas.
These patients have an increased incidence of subependymal nodules,
cortical tubers, and subependymal giant-cell astrocytomas (SEGA).
Patients frequently require anticonvulsants for seizures. SEGAs do not
always require therapeutic intervention, but the most effective therapy
is with the mTOR inhibitors sirolimus or everolimus, which often
decrease seizures as well as SEGA size.

TUMORS METASTATIC TO THE BRAIN

A

Brain metastases arise from hematogenous spread and frequently either
arise from a lung primary or are associated with pulmonary metastases.
Most metastases develop at the gray matter–white matter junction in
the watershed distribution of the brain where intravascular tumor cells
lodge in terminal arterioles. The distribution of metastases in the brain
approximates the proportion of blood flow such that about 85% of all
metastases are supratentorial and 15% occur in the posterior fossa. The
most common sources of brain metastases are lung and breast carcinomas; melanoma has the greatest propensity to metastasize to the brain,
being found in 80% of patients at autopsy Table 118-3). Other tumor

TABLE 118-3 Frequency of Nervous System Metastases by Common
Primary Tumors
Lung
Breast
Melanoma
Prostate
GIT
Renal
Lymphoma
Sarcoma
Other

Brain %
41
19
10
1
7
3
<1
7
11

LM %
17
57
12
1
—
2
10
1
—

ESCC %
15
22
4
10
5
7
10
9
18

Abbreviations: ESCC, epidural spinal cord compression; GIT, gastrointestinal tract; LM,
leptomeningeal metastases.
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Figure 118-7 Postgadolinium T1 MRI of multiple brain metastases from non-small-cell lung cancer involving the right frontal (A)
and right cerebellar (B) hemispheres. Note the diffuse enhancement
pattern and absence of central necrosis.
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