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BACKGROUND Metastatic cancer may involve the central and peripheral nervous system, usually in the late stages of disease. At this point, most
patients have been diagnosed and treated for widespread systemic disease. Rarely is the involvement of the peripheral nervous system the presenting
manifestation of malignancy. One reason for this is a proposed “blood-nerve barrier” that renders the nerve sheath a relatively privileged site for

metastases.

OBSERVATIONS The authors presented a novel case of metastatic melanoma presenting as intractable leg pain and numbness. Further workup
revealed concurrent disease in the brain and breast, prompting urgent treatment with radiation and targeted immunotherapy.

LESSONS This case highlights the rare presentation of metastatic melanoma as a mononeuropathy. Although neurological complications of metastases
tend to occur in later stages of disease after initial diagnosis and treatment, one must remember to consider malignancy in the initial differential diagnosis

of mononeuropathy.

https://thejns.org/doi/abs/10.3171/CASE22414
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Despite rising rates of melanoma worldwide' and the frequency
of metastasis, it is uncommon for malignant melanoma to involve
nerves. Furthermore, metastases to the peripheral nerves are ex-
ceedingly rare.® This could potentially be explained by the nerve
sheath functioning as a barrier to tumor invasion or by the exis-
tence of a “blood-nerve barrier,” which may block tumor spread via
the vascular system.* These challenges to tumor cell dissemination
serve to explain why metastases to the peripheral nervous system
(PNS) most often present in the late stages of disease.’

Metastases to the PNS occur far less frequently than to the
central nervous system and tend to involve the proximal aspect of
nerves, namely the nerve roots and plexi.>® One study cites the
incidence of metastasis to nerve plexuses in the PNS as 0.43%-0.71%.°
The few cases reported in the literature of melanoma malignancies
in the PNS involve the brachial plexus and trigeminal nerve, exclusi-
vely>578 Here, we present a novel case of concurrent melanoma

metastases to the brain and femoral nerve in a patient presenting
with leg pain and weakness.

This case illustrates the potential for melanoma to disseminate
to peripheral nerves and highlights the importance of including ma-
lignancy in the differential diagnosis of mononeuropathy.

lllustrative Case

A 67-year-old man with a history of recurrent skin lesions previ-
ously treated by a dermatologist (unknown pathology) presented to
his primary care provider with two recently discovered lumps on the
lateral aspect of his right breast and a complaint of pain and pares-
thesias along the lateral aspect of the right leg. He described first
noticing numbness and pruritis along the distal right leg that pro-
gressed to burning pain and weakness over several days, eventu-
ally ascending to his right hip and lateral thigh. The pain was
severe, limiting his ability to sleep. The largest breast mass was

ABBREVIATIONS MRI = magnetic resonance imaging; PET = positron emission tomography; PNS = peripheral nervous system.
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3 cm, multilobulated, and slightly painful on palpation. He was pre-
scribed muscle relaxants and gabapentin and sent for an ultra-
sound-guided biopsy of his breast mass, which revealed malignant
melanoma. He was referred to an oncologist, who ordered contrast
magnetic resonance imaging (MRI) of his brain and lumbar spine,
revealing numerous intracranial metastases (Fig. 1) but no lumbar
disease or malignancy. The patient received Gamma Knife stereo-
tactic radiosurgery to nine intracranial lesions 6 weeks after his ini-
tial symptom onset.

On further workup, a positron emission tomography (PET) with
computed tomography was ordered, revealing disseminated disease
in the lungs, liver, inferior right axilla, and right pelvis (Fig. 2). Follow-
up imaging with a pelvic MRI revealed a 1.4-cm focally enhancing
mass on the right femoral nerve between the iliacus and psoas muscle
(Fig. 3), corresponding to the focal uptake in the right pelvis seen on
the PET scan. There was no significant pelvic adenopathy.

The patient’s pain became more severe, eventually requiring
hospitalization for pain management. A focused neurological exami-
nation revealed weakness in his right iliopsoas and quadriceps
(Medical Research Council grade 2/5), decreased sensation to light
touch and temperature in the right L4 dermatome, and a complete
loss of the patellar reflex in the right leg. He therefore received pal-
liative hypofractionated radiation to the right femoral nerve (25 Gy
in five fractions). Although his weakness persisted, the leg pain im-
proved significantly after radiation.

Despite two cycles of targeted immunotherapy (ipilimumab and ni-
volumab) and radiotherapy, the patient's interval imaging 2 months af-
ter initial treatment demonstrated rapid intracranial progression. Whole
brain radiation therapy was delivered (30 Gy in 10 fractions). Serial im-
aging continued to demonstrate systemic disease progression. After
careful discussion with family, the patient elected to enroll in hospice
5 months after initial presentation.

Discussion

Cancer metastasis can affect any part of the nervous system.
Up to 25% of patients with cancer develop neurological complica-
tions. When the PNS is affected, it is usually a result of cancer
treatment, particularly chemotherapy.6 However, cancers may
also infiltrate and metastasize directly to the PNS, including the
cranial nerves, nerve roots, cervical, brachial and lumbosacral

FIG. 1. Axial T1-weighted postcontrast brain MRI demonstrating two of
nine intracranial metastases. A: Contrast-enhancing mass in the left
centrum semiovale. B: Contrast-enhancing mass with satellite nodule
anterior to the left central sulcus, adjacent to the motor strip.
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FIG. 2. PET computed tomography depicting focally increased uptake
in the right pelvis (crosshairs).

plexuses, and seldom, the peripheral nerves.>® Compression
or infiltration of cancerous cells can potentially harm peripheral
nerves, leading to progressive neuropathies. Patients with neo-
plastic mononeuropathies initially present with pain, followed by
focal sensory and eventually motor deficits in a dermatomal distri-
bution, similar to our patient's presentation.® Solid tumors in adja-
cent organs or lymphatic tissue typically cause these neuropathies
via direct extension. However, metastasis from lymphoma, leukemia,
or distant solid tumors (breast or prostate cancer) has also been
demonstrated.>®°

Neoplastic lesions affect peripheral nerves far less frequently
than toxic, metabolic, or even paraneoplastic processes.” When a
mononeuropathy is present in the setting of malignancy, it is often
due to mechanical damage inflicted by recent surgical procedures. '
Other causes include toxic effects of chemotherapy and direct inva-
sion of surrounding tissue. Metastases to individual nerves distal to
the plexus are rare. One suspected rationale for this phenomenon
is the existence of a distinct blood-nerve barrier.

Many studies have demonstrated that peripheral nerves have an
abundant blood supply.'"'> The mesoneurium, a web of connective
tissue surrounding the nerves, contains many small arteries. Nu-
merous anastomoses arise between arteries and veins as they
pass through the mesoneurium or just next to the nerve surface.
Within the nerve itself lies a dense network of blood vessels that
form an intricate intraneural capillary network." The establishment
of a blood-nerve barrier, analogous to the blood-brain barrier, may
limit the spread of tumor cells through vascular channels, which
may account for peripheral nerve resistance to metastatic infiltra-
tion." The nerve sheath, or layer of myelin and connective tissue
that insulates peripheral nerve fibers, also represents a separate
line of defense against neoplastic infiltration.

The functional and structural integrity of a peripheral nerve can
be affected by neoplastic tissue in three direct structural-anatomical



FIG. 3. MRI of the pelvis demonstrating an enhancing metastasis to the right femoral nerve. A: Axial fat-
saturated image depicting focal enlargement of the femoral nerve as it courses between the iliacus and psoas
muscles (arrow). B: Axial T1-weighted postcontrast image depicting diffuse enhancement of the mass and
the femoral nerve (arrow), likely secondary to melanin deposition.

ways: (1) the tumor mass can stretch the nerve trunk by pushing it
without actually invading the sheath; (2) the mass can compress or
strangulate the nerve by engulfing it without actually invading the
sheath; and (3) the tumor can directly perforate the nerve sheath
and invade in between the fascicles. It appears that nerve sheaths
act as significant barriers in each of these cases.' The integrity of
a peripheral nerve may also be affected by external bony compres-
sion, similar to nonneoplastic compressive mononeuropathies.

Nerves that cross over or through the bone may sustain damage
as a result of malignant bony infiltration. Obturator nerve compres-
sion in the obturator canal due to pelvic cancer is one instance of
this." An obturator mononeuropathy has been linked to various
cancers, including lymphoma, pelvic papillary carcinoma, transitional
cell cancer of the bladder, and prostate adenocarcinoma.™ The ul-
nar nerve at the axilla or elbow, the intercostal nerves between ribs,
the sciatic nerve in the pelvis, and the peroneal nerve near the fibu-
lar head are other documented locations of malignant compressive
mononeuropathies.5™ Unfortunately, neoplasms do not rely solely
on external bony compression to cause neoplastic mononeuropa-
thies. In rare occasions, solid tumors metastasize and invade indi-
vidual peripheral nerves.

Intraneural metastases from solid tumors are uncommon. There
are scattered examples in the literature of neoplastic mononeuropa-
thies caused by intraneural metastasis. A case report by Grisold
et al.™® demonstrated a mononeuropathy caused by intraneural metas-
tasis from a carcinoid tumor. A separate case published by Humphries
et al."® demonstrated a patient with metastatic renal cell carcinoma to
the ulnar nerve presenting as a painful mass in the right volar wrist.
Another patient with a delayed sciatic nerve metastasis from a surgi-
cally removed renal cell carcinoma has been reported by Varin et al."”
Additionally, there is a rare instance of peripheral neuropathy brought
on by infiltrative metastatic adenocarcinoma with no apparent primary
lesion."® Not reported in the literature, however, is our case of a mela-
noma metastasis to the femoral nerve causing the initial clinical pre-
sentation of painful mononeuropathy.

Observations

We believe our patient experienced a rare intraneural metastasis
of melanoma to the femoral nerve, evidenced by the intrinsic T1 hy-
perintensity of the femoral nerve on MRI, indicating melanin deposition
within the nerve, and the absence of adjacent lymphatic involvement.

It was this focal metastasis that led to the patient’s clinical presenta-
tion and diagnostic workup.

Lessons

Isolated mononeuropathies are abundantly encountered in clini-
cal practice. However, in a patient with a history of recurrent skin le-
sions, an isolated mononeuropathy may be indicative of something
far more sinister. The practitioner must harbor a high index of suspi-
cion for malignancy in such instances. In our case, the patient was
swiftly referred for biopsy and began treatment within 6 weeks.
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