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Abstract. – Malignant melanoma metastases 
occur in about 15% of patients. The most com-
mon localizations are lymph nodes, lungs, pan-
creas, bones. The central nervous system and 
the perineural region are rarely affected. In case 
of distant metastases, the survival rate is lower 
(about 25%).

Involvement of peripheral nerve metastases 
from melanoma is reported in the literature just 
in one case.

We report the ultrasound (US) integrated with 
Color-Doppler Ultrasound (CDU), elastosonog-
raphy, and magnetic resonance imaging (MRI) 
findings of a rare case of metastatic endo- and 
perineural involvement of the ulnar nerve from 
cutaneous melanoma. Our purpose is to in-
crease the clinicians’ and radiologists’ aware-
ness on the possibility of metastatic spread 
to the peripheral nervous system and improve 
the differential diagnosis with other peripheral 
nerve sheath tumors.

Key Words:
Melanoma, Peripheral nerve metastasis, Malignant 

peripheral nerve sheath tumor (MPNST), Melanoma 
metastases, Ultrasound (US), Magnetic resonance im-
aging (MRI).

Introduction

Malignant melanoma metastatic involvement of 
peripheral nerves is a rare event and occurs mainly 
in the head and neck, rarely in the extremities1.

Metastatic involvement of peripheral nerves 
can be endoneural or perineural and are of-
ten misdiagnosed as malignant peripheral nerve 
sheath tumors (MPNST)2-6. Indeed, they exhibit 
various histological features similar to malignant 
melanomas making the differential diagnosis 
very complex2-6.

Endoneural metastases in the peripheral nerves 
are extremely rare; they occur more frequently 
with hematological malignancies (known as neu-
rolymphomatosis) than in solid tumors3,4. Peri-
neural invasion (PNI) is a well-known event 
associated with aggressive behavior and high re-
currence rates among cutaneous tumors7. The rel-
ative increase in morbidity and mortality makes 
PNI recognition very important for patient treat-
ment and survival7. The involvement of endoneu-
ral and perineural metastases of the peripheral 
nerve from melanoma is reported in the literature 
in only one case2. The clinician must maintain a 
high index of suspicion as the identification of 
neural involvement is often hindered by the lack 
of clinical signs and symptoms2. 

We illustrate the ultrasound (US) integrated 
with Color-Doppler Ultrasound (CDU), elasto-
sonography, and magnetic resonance imaging 
(MRI) findings of a case of metastatic endo- and 
perineural involvement of the ulnar nerve from 
cutaneous melanoma to increase the clinicians 
and radiologist’s awareness’ and to avoid diag-
nostic delay.
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Case Report
A 40-year-old man presented with a sub-

cutaneous nodular mass on the medial side 
of the left forearm in correspondence of the 
epitrochlear region. Two years before (2018), 
the patient underwent surgical removal of 
cutaneous melanoma (Clark level IV) of the 
dorsal region, and subsequently, presented a 
palpable mass on the neck. He performed an 
incisional biopsy of soft tissues that revealed a 
metastatic disease. Subsequently, the margins 
of exeresis were carried out and a sentinel 
lymph node was performed in the right latero-
cervical site. BRAF genus mutation research 
highlighted the v600f mutation, and therefore, 
made the patient eligible for anti-BRAF drug 
therapy. Total body CT showed metastatic 
lesions to the lower lobe of the left lung and 
ipsilateral adrenal gland. Therefore, the pa-
tient underwent immunotherapy with partial 
response (PR).

Clinical examination showed a palpable, in-
dolent, well-defined nodular subcutaneous le-
sion of hard-elastic consistency. Ultrasound 
(US) evaluation of the forearm was performed 
with a high-frequency linear probe. It revealed 
a large fusiform thickening of the ulnar nerve 
with an inhomogeneously hypoechoic mass with 
a poorly defined margin, measuring 26x21 mm 
on the transverse plane and extending longitudi-
nally for about 48 mm. A concomitant fusiform 
lymph node with a slightly swollen and thick-
ened cortex (4 mm) at ipsilateral axillary was 
also detected.

In addition, signs of intralesional hypervascu-
larization on color Doppler sonography and inter-
mediate elasticity (ES3) on US elastosonography 
were detected (Figure 1). 

MRI diagnostic study with a 1.5T scanner 
with intravenous contrast medium injection was 
performed. It showed a round lesion isointense 
to skeletal muscle at T1-weighted sequences and 
heterogeneously hyperintense in T2-weighted 
fat-sat sequences, a hyperintense periferic halo 
due to edema and infiltration signs indicative of 
malignity. Sagittal T1-weighted MR image shows 
a lesion along the ulnar nerve and peritumoral 
edema (Figure 2). 

Mass incisional biopsy was performed and 
revealed an ulnar nerve infiltrated by epithe-
lioid and fusocellular elements with immuno-
phenotype expression: MART-1, HMB-45, and 
focal immunohistochemical positivity for S100, 
as from melanoma metastasis.

Discussion

Melanoma accounts for approximately 1% of 
all skin cancers diagnosed in the United States, 
and it is estimated that there are 100,350 new 
cases and 6,850 deaths in the United States in 
20208. About 15% of all melanoma patients devel-
op metastases: the most common involve lymph 
nodes, lungs, pancreas, bones, while the central 
nervous system is rarely involved and even rarer 
is perineural involvement9. The survival rate in 
the presence of distant metastases is lower, about 
25%9.

Some scholars2 reported neurotropic desmo-
plastic malignant melanoma (DNM) as a histo-
logical subtype of melanoma that has a propen-
sity for perineural spread, although its patho-
physiological mechanism is not yet understood. 
The main localization of this tumor is usually 
in the head and neck, but rarely occurs in the 
extremities; moreover, an involvement along the 
small peripheral nerve is more frequent, while 
the involvement of the main peripheral nerves 
is rarer2.

Metastatic peripheral nerve tumors may be as-
ymptomatic or cause symptoms by nerve stretch-
ing or nerve compression via mass effect without 
perineural invasion or intracellular intrusion4.

There are few cases reported of perineural 
spread of melanoma10: some cases describe the 
involving of the brachial plexus11,12, and only one 
case has been reported in the literature of met-
astatic melanoma along the ulnar nerve2. Early 
identification of infiltration of the peripheral ner-
vous system will lead to successful treatment and 
improved outcomes13.

The study of peripheral nerves can be per-
formed by ultrasound examination (US) with the 
use of high resolution and frequency ultrasound 
probes14,15. MRI is the modality of choice for 
local diagnosis and staging of soft tissue tumors 
and neurogenic tumors, although the US exam is 
faster, cheaper, and in the meantime, it offers a 
superior spatial resolution, a dynamic study and 
does not have the contraindications of MRI16,17. 
However, it is operator-dependent and requires a 
longer learning curve14. 

Thus, endoneural metastases, although ex-
ceedingly rare, must be considered in the differ-
ential diagnosis of a patient with previous cancer 
history presenting with a mass associated with 
peripheral neuropathy4.

The most frequent peripheral nerve sheath tu-
mors are schwannomas and neurofibromas; oth-
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ers, such as malignant tumors of the peripheral 
nerve sheaths (PNSTs), nerve fibrolipomas, gan-
glions, Morton neuroma or metastases are rare14. 
Schwannomas and neurofibroma are considered 
benign forms. 

Schwannomas are seen more commonly in the 
lower extremity18. 

Metastatic involvement of peripheral nerves 
can be endoneural or perineural and are of-
ten misdiagnosed as malignant peripheral nerve 
sheath tumors (MPNST)2-6. In fact, they exhibit 
various histological features similar to malignant 
melanomas making the differential diagnosis 
very complex2-6.

Figure 1. Ultrasound images of ulnar nerve metastases. Transverse image in B-mode (a), Color-Doppler (b), and elastosonog-
raphy (c): show a fusiform thickening of the nerve with inhomogeneously hypoechoic mass with poorly defined margin, signs 
of intralesional hypervascularization on color Doppler sonography and intermediate elasticity (ES3) on elastosonography. 
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The radiological findings of both peripheral 
nerve metastatic involvement and MPNST are 
similar and indicative of a malignant lesion6.

In our case, we detected a fusiform mass along 
the course of the ulnar nerve crossing the lesion, 
and the presence of the split-fat sign suggests 
that the origin of the mass is in the intermuscular 
space above the neurovascular bundle. The poor-
ly defined margins, the irregular thickening of the 
endoneurium and perineurium, the perilesional 
edema, and the hypervascularization on Color 
Doppler US allowed a diagnose of a malignant le-
sion. The localization of the mass along the ulnar 
nerve with inhomogeneous T2W signal hyper-

intensity and with peripheral and heterogeneous 
signal improvement after gadolinium adminis-
tration on T1W fat-sat images is best represented 
by magnetic resonance imaging. These findings 
confirmed the malignant origin of the lesion. We 
encountered difficulty in differential diagnosis 
with malignant schwannoma, but imaging fea-
tures associated with the recent onset and patient 
history led us back to the diagnosis of suspected 
melanoma metastasis.

The histological and immunohistochemical 
differential diagnosis between metastatic involve-
ment of peripheral nerves and MPNST is compli-
cated and highly discussed in literature4,5,19,20. 

Figure 2. Magnetic resonance images of ulnar nerve metastases. Axial FSE T1-weighted (a) and T2-weighted fat-sat (b) imag-
es shows, in epitrochlear region, a small intermuscular round lesion, hysointense in T1w (a) and heterogeneously hyperintense 
in T2w fat-sat ,with hyperintense halo due to edema ad infiltration and indicative of malignity (b); c-d: Sagittal T1-weighted 
and T1-weighted fat-saturated images after gadolinium contrast medium injection shows location of the lesion along the course 
of ulnar nerve with entering or exiting nerve sign (white arrows) and heterogenous fascicular enhancement around the lesion 
and thickening and enhancement of the nerve due to edema and intra- and perineural infiltration (yellow arrows).
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It should be considered that these lesions may 
have relevant atypical features of malignant mel-
anoma, lack of lesions in situ, and presence of 
amelanotic tumor cells6.

The growth rate and immunoreactivities to the 
S-100 protein and Sox10 allow a correct differen-
tial diagnosis4,5,19,20.

Conclusions

We can conclude that the metastatic involve-
ment of peripheral nerves, although extremely 
rare, should always be considered in the differen-
tial diagnosis of patients with a previous cancer 
history, with wrist or hand mass accompanied by 
peripheral neuropathy.
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