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he incidence of malignant melanoma has
been rising in the United States, espe-
cially among non-Hispanic white men and
women. Death rates have increased for those aged
65 years or older, and incidence rates have increased
for all age groups.’ It is a serious public health issue.

Given the unique biology of melanoma, meta-
static disease can present in a variety of ways. In
most cases, the lymph nodes and lungs are involved.?
The incidence of brain metastases is 10%-40%, how-
ever the percentage may be even higher based on
reported incidence of autopsy reports.® The most
common forms of metastatic melanoma to the spine
are vertebral and intramedullary.* Specifically, lep-
tomeningeal involvement can be found in 20% of
patients in clinical studies and 44%-70% in autopsy
series of patients with central nervous system (CNYS)
metastatic disease.’ Despite its incidence, leptomen-
ingeal disease (LMD) from melanoma is rarely
discussed in the literature and the diagnosis may
be difficult. Even rarer is the documented presen-
tation of intramedullary spinal cord metastases, or
“drop metastases.” In our review of the literature,
we found no published case reports to date of drop
metastases from melanoma causing cauda equina
syndrome.

The prognosis of patients with metastatic mela-
noma with brain metastases is very poor, with a
median overall survival of about 4 months reported
in several studies.”” Prognosis is even worse for
patients with leptomeningeal involvement, and
median survival without therapy is about 4-6
weeks.’® A combination of intrathecal and systemic
chemotherapy can be used to treat LMD."

Case presentation and summary
This is the case of a 56-year-old man with history of
metastatic melanoma that had been initially diag-
nosed about 4 years before the current case presen-
tation. Original sites of disease were a supraclavic-
ular lymph node and solitary liver metastasis, both
of which were resected. The patient then developed
biopsy-proven lung involvement that required left
and right wedge resections. Mutation testing for
BRAF V600E and BRAF V600K was sent and
not detected. Therefore the patient did not receive
any BRAF-targeted therapies. Subsequently, recur-
rent metastatic disease to the brain with 2 dominant
lesions in the cerebellum and the occiput as well as
numerous small lesions at the gray-white matter
junction was identified [Figure 1 and Figure 2].
The patient received whole-brain radiation (30 Gy
in 10 fractions of 3 Gy each). There was no evidence
of disease in his spine at that time. About 2 weeks
after completing whole-brain radiation, the patient
presented to the hospital with left lower extremity
weakness, urinary retention, bowel incontinence,
saddle anesthesia, and malaise. The symptoms had
begun after he had finished whole-brain radiation
and weakness progressed to the point at which he
need a cane to be able to walk. A physical exami-
nation was significant for hyporreflexia, decreased
strength and sensitivity on left lower extremity,
saddle anesthesia, and lumbar spinal tenderness to
palpation. The results of magnetic-resonance imag-
ing (MRI) of the spine revealed multiple soft-tis-
sue nodules extending from the conus medullaris
throughout the cauda equina, consistent with intra-
medullary metastases, as well as concomitant lepto-
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meningeal involvement [Figure 3].

The patient was started on steroids with minimal
improvement in neurologic function. We consulted with
our neurosurgery colleagues, but learned that no direct
surgical intervention could be performed because of wide-
spread involvement. We then proceeded with radiation, 30
Gy in 10 fractions to the lumbar spine. Intrathecal che-
motherapy with methotrexate (12 mg twice a week) was
also started, with a plan to complete 4 weeks. Shortly after
starting radiation therapy and methotrexate, we observed
clinical improvement in the patient, with mildly increased
left lower extremity strength and increased ambulation
with a physical therapist.

Cerebrospinal fluid studies (CSF) showed clearance of
malignant cells after 2 treatments of intrathecal methotrex-
ate as well as improvement in CSF chemistry parameters:
the patient’s protein level decreased from 1,095 mg/dL to
42 mg/dL (15-45 mg/dL) and his glucose level increased
from 3 mg/dL to 73 mg/dL (40-85 mg/dL) However,
after completing 3 weeks of intrathecal chemotherapy, the
hospital course was complicated by leukopenia, thrombo-
cytopenia, and spontaneous intracranial hemorrhage. The
cytopenias were thought to be secondary to systemic effect

FIGURE 1 A T2-STIR sagittal view of the lumbar spine on of intrathecal methotrexate in conjunction with the radia-
magnetic-resonance imaging. There are multiple softissue nod- tion treatments to the spine. Intrathecal chemotherapy was
ules within the thecal sac, extending from the conus medullaris held

through the cauda equina. The findings are suggestive of intra- : . . L
medullary metastases, or ‘drop’ metastases. The patient was not a candidate for systemic immuno-

therapy because of his decline in performance status. He
continued to deteriorate neurologically, and the family
decided to pursue inpatient hospice. He died a week after

FIGURE 2 An axial T1 view of the brain on magnetic-resonance FIGURE 3 An axial T2 view of the brain on magnetic-resonance
imaging. There is a 1.1-cm diameter, enhancing lesion in the imaging. There is a 1.1-cm diameter, enhancing lesion in the
medial posterior right cerebellum consistent with metastasis. medial posterior right cerebellum consistent with metastasis.
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transfer to hospice and 5 weeks after the initial diagnosis of
leptomeningeal and intramedullary metastases.

Conclusions

Although metastatic melanoma to the brain is not uncom-
mon, leptomeningeal and intramedullary drop metastases
are an infrequent presentation. Even more rare are intra-
medullary drop metastasis that are significant enough to
cause cauda equina syndrome, as with our patient. The
incidence of LMD has increased over the years and may
continue to increase, likely because of the improved over-
all survival and a prolonged control of extracranial dis-
ease with newly approved systemic therapeutic drugs, such
as molecularly targeted therapy and immunotherapy.?
Intramedullary metastases are extremely rare, but reported
incidence has seemed to be increasing due to detection
with MRI. Currently there are fewer than 100 case reports
of intramedullary spinal cord metastasis.® In one retrospec-
tive study, 40 patients with intramedullary metastatic dis-
ease secondary to systemic cancer were identified during
1980-1993.° About half of those cases were from lung can-
cer, the second most common was breast cancer.

CNS involvement by melanoma can have debilitating
complications and confers a poor prognosis. In another
retrospective study, several patient characteristics were
found to be associated with significantly shorter survival in
patients with known brain metastases, including presence
of neurologic symptoms and leptomeningeal involvement.?

Malignant cells can reach the CSF by several routes:
direct extension, hematogenous, venous access, venous
drainage from bone marrow and cranial and peripheral
nerves. Once the tumor has reached the CSE, it can seed
any portion of the nervous system that has contact with
the CSF and become entangled among the cauda equine.”

Given the rarity of leptomeningeal and intramedullary
involvement of melanoma, there are no standard treat-
ment guidelines. Treatment for LMD usually consists of
intrathecal and systemic chemotherapy. Commonly used
intrathecal agents are methotrexate, liposomal cytarabine,
and thiopeta.! The goals of treatment are to improve or
stabilize neurologic status of the patient and ideally pro-
long survival. The choice of agent for intrathecal chemo-
therapy is guided by the primary tumor, however, there is
no strong evidence to choose one agent over the other.'!
Methotrexate or cytarabine are generally recommended in
the National Comprehensive Cancer Network (NCCN)
guidelines. Targeted therapy toward the primary tumor
is occasionally used for treatment of LMD, for example
rituximab can be given intrathecally for lymphoma,’® and
trastuzumab has been given intrathecally for breast cancer.'®
No intrathecal targeted agents are currently available for
melanoma. Administration of intrathecal chemotherapy is
given via lumbar puncture or Ommaya reservoir. Induction
intrathecal chemotherapy is recommended by NCCN to
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be given for 4-6 weeks. The schedule of administration var-
ies based on the agent used. Most systemic chemotherapy
has poor CSF penetration, which is the basis behind using
chemotherapy intrathecally in these patients.* However,
novel therapies for melanoma, such as ipilimumab, have
shown activity in the CNS, and it is not known if intrathe-
cal chemotherapy will continue to play role in the manage-
ment of LMD."

Systemic therapy for metastatic melanoma has changed
with the development of novel agents, which have shown
better efficacy than traditional chemotherapy. The recom-
mendation for first-line systemic therapy of metastatic
unresectable melanoma is based on several factors: BRAF
mutation status, tempo of disease, and presence or absence
of cancer-related symptoms. Immunotherapy for metastatic
melanoma that is unresectable includes anti-programmed
cell death protein-1 (PD-1) monotherapy (nivolumab or
pembrolizumab) or combination therapy with nivolumab
plus ipilimumab. Targeted therapy is preferred in cases with
an identified BRAF mutation. Combination therapy with
dabrafenib plus trametinib or with vemurafenib plus cobi-
metinib is recommended. Single-agent therapy may also be
used with dabrafenib or vemurafenib.'®

Ipilimumab is a monoclonal antibody that blocks cyto-
toxic T-lymphocyte antigen-4 to potentiate an anti-tumor
T-cell response that was approved in 2011 by the US Food
and Drug Administration for the treatment of melanoma.
A randomized, phase 3 clinical trial showed an increase
in overall survival in patients with unresectable metastatic
disease who had received previous treatment.'” Before that,
no therapy had been shown to improve overall survival in
patients with metastatic melanoma. Patients with CNS
metastases were included in this study."

The activity of ipilimumab specifically in patients with
brain metastasis was further studied in a phase 2 trial that
enrolled 72 patients, 1 cohort with symptomatic brain
metastases and the other cohort with asymptomatic brain
metastases.”’ After 12 weeks of therapy, response was
assessed by modified World Health Organization criteria
for disease control (complete response plus partial response
plus stable disease). In all, 18% of patients with asymptom-
atic brain metastasis achieved disease control, compared
with 10% of patients with symptomatic brain metastases.
When the brain alone was assessed, 24% of asymptomatic
patients and 10% of symptomatic patients achieved dis-
ease control. No unexpected toxic effects occurred during
the study. Anti-PD1 therapy such as nivolumab, which has
shown durable responses in metastatic melanoma, has no
published results specifically in patients with active brain
metastases.

Of the BRAF-targeted therapy, dabrafenib and vemu-
rafenib have also been studied in patients with brain metas-
tases. For darafenib, 172 patients with BRAF-mutated
metastatic melanoma were included in a phase 2 clinical
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trial that showed an intracranial response of 39% in previ-
ously untreated patients and 31% in patients whose brain
metastases had progressed after previous local treatment.?!
Vemurafenib has also shown intracranial response in a
phase 2 clinical trial.2

The role of the aforementioned therapies in patients with
metastatic melanoma with CNS disease should not be over-
looked because these patients are typically excluded from
clinical trials. As already noted, agents such as ipilimumab
and the dabrafenib—vemurafenib combination have been
studied in patients with brain metastases and have shown
disease control, but more studies are needed to truly assess
whether there is an improvement in overall survival and
whether that will change treatment guidelines. Although
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