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Abstract
Malignant melanoma can spread to any organ. The most common sites of metastasis are skin, subcutaneous tissue and
lymph nodes, followed by lung, liver and brain. Skeletal muscle metastases from melanoma are rare and only reported
sporadically in literature. We report a case of a 31 year old male with multiple intramuscular metastases from malignant
melanoma.
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1 Introduction
Malignant melanoma is characterized by extreme variation in its biologic behavior which can spread to any organ. The
most common sites of metastasis are regional skin, subcutaneous tissue and lymph nodes, followed by lungs, liver, brain,
bone and intestine [1]. Different melanoma subtypes may show distinct metastatic preference. Superficially spreading
and nodular melanomas spread to the brain more frequently, whereas acral-lentiginous and mucosal melanomas have a
tendency to affect the bone [2]. However, distant skeletal muscle metastasis is a rare event and is only reported sporadically
in literature [3-6]. We present a rare case of a 31 year old male with multiple intramuscular metastases from a malignant
melanoma.

2 Case presentation
A 31-year-old male presented with a right shoulder skin nodule with bleeding, which started as a simple mole that became
raised and bigger over two years. Physical examination revealed an irregular, variegated (black and red), polypoid nodule
of 30 mm diameter on the right anterior deltoid, with rough edge and central ulceration (see Figure 1). A total excision
biopsy of the lesion was performed and the histology showed T4b nodular melanoma with Breslow thickness of 10 mm
and Clarkes level III. There was no microsatellite and its deep and lateral margins were free of tumour involvement (see
Figure 2a). Initial staging workups including bone scan, CT neck and thorax were all negative. A wide excision was
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subsequently carried out with 2 cm circumferential radius round the excision biopsy scar, down to deltoid muscle, along
with sentinel lymph node biopsy from the right axilla, which was located by injection of sulphur colloid labelled with
Technetium-99m peri-tumorally at the right shoulder, and a deltopectoral flap to cover the deltoid defect. There was no
residual melanoma on wide excision but one out of three sentinel lymph nodes were positive for melanocytes with
maximum dimension of 0.06 mm. In view of AJCC stage IIIB disease (T4bN1aM0, American Joint Committee on Cancer
stage 2009), the patient was counselled for a completion right axillary clearance but refused. No adjuvant treatment was
given afterwards.

Figure 1. Nodular melanoma. A large (30 mm) irregular,
variegated (black and red), polypoid nodule with rough
edge and central ulceration arising on the right anterior
deltoid of this 31-year-old male.

Figure 2. Microscopic findings of the primary shoulder mass (a) and the metastatic right thigh mass (b). Highly atypical
melanocytes are seen with marked pleomorphism and scattered melanin pigments (Higher magnification), features in
keeping with malignant melanoma.
Six months after the primary resection, he presented again with two gradually enlarging soft tissue masses. One was in the
left calf causing pain and difficulty in ambulating, and the other one was painless in the right thigh. This was associated
with a loss of 10 pounds over one month. Examination revealed two ill-defined non-tender masses over the left posterior
calf and right anterolateral thigh, with normal overlying skin. An F-18 PET/CT scan was performed and showed no local
recurrence in the primary site at the right shoulder nor at the right axilla, nor lung, liver or brain metastases. However,
intense FDG-avid masses were present in the left calf gastrocnemius measuring 8.5 cm × 6.2 cm × 4.8 cm (see Figure 3d)
and the right thigh vastus lateralis muscle measuring 5.0 cm × 4.2 cm × 2.6 cm (see Figure 4d), with appearances that were
compatible with melanoma metastases. Mildly FDG-avid nodes were noted at the left obturator, left external iliac, left
inguinal and left common femoral regions, suspicious for nodal involvement. An MRI scan was also performed and
showed two enhancing intramuscular masses in the medial head of left gastrocnemius (see Figure 3a, 3b and 3c) and the
right vastus lateralis (see Figure 4a, 4b and 4c), both T1-weighted isointense and nonspecific. Trocar biopsy of the right
thigh was hence performed and histology showed features consistent with a metastatic melanoma (see Figure 2b).
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Figure 3. A well-defined mass lesion with T1
iso-intensity (a. axial T1 weighted image) and T2
hyperintensity (b. axial T2 weighted image) is
noted in the left gastrocnemius muscle. There is
enhancement after administration of gadolinium
(c. axial contrast enhanced T1 weighted fatsuppressed image) and intense FDG uptake on
the fused PET/CT (d. axial fused PET/CT
image).

Figure 4. Another intra-muscular lesion is seen
in the right vastus lateralis muscle with similar
signal features as described in Figure 3. a. axial T1
weighted image, b. axial T2 weighted image, c.
axial contrast enhanced T1 weighted image with
fat-suppression, d. axial fused PET/CT image.
Furthermore, activating BRAF V600 mutation was detected in his genetic mutational analysis. However, patient
declined commercial targeted and immunotherapy drugs due to financial stress, and chose to get recruited in the ongoing
COLUMBUS trail, which is a phase III randomized, multicenter study, comparing LGX818 plus MEK162, LGX818
monotherapy versus vemurafenib in metastatic BRAF mutant melanoma [7].

3 Discussion
Melanoma accounts for less than 2% of all skin cancer cases, but will cause approximately 74.8% of skin cancer mortality
in the US in 2014 [8]. It is highly curable disease if detected in the early stage, with an overall 5-year survival rate of 98% in
localized diseases [8]. However, it’s more likely to spread compared to other non-melanoma skin cancers, in a highly
variable behavior pattern influenced by histologic subtypes [2]. And 5-year survival will decline to 62% and 16% for
regional (AJCC stage III) and distant metastatic disease (AJCC stage IV), respectively [8].
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We reported a case of stage III melanoma that experienced early distant recurrence in the skeletal muscle with only
six-month recurrence-free survival (RFS) after primary resection. Notably, his tumour harbors BRAF mutation, which is
the most common oncogenic mutation in melanoma and frequently seen in nodular and superficial spreading melanoma [9].
It is associated with male gender, young age, trunk localization and intermittent sun exposure [9]. Although not conclusive,
it was suggested to be linked with rapid progression, poor RFS and short disease-specific survival (DSS) in several
independent post-resection stage III melanoma data sets [10-12].
Skeletal muscle metastasis is rare in clinical setting and normally occurs as a late event in the progression of disease. The
commonly reported primary malignancies that may metastasize to the skeletal muscle are lung cancer, renal cell carcinoma
and gastrointestinal tumours and genital tumours, but rarely melanoma [13-22]. The best epidemiological evidence for
skeletal muscle metastasis reported to date was from an 8-year retrospective review of Surov et al. They reported an
incidence of 1.2% out of 5,170 patients that presented with metastatic solid malignancies, and most of them (91.8%)
already had widespread metastases when the distal skeletal muscle was found to be invaded, hence it’s uncommon to see
isolated intramuscular metastases without spreading to other distant organs as in our case. Notably, among all metastatic
melanoma cases, only 3.6% of them had distant skeletal muscle involvement [21]. However, thorough postmortem studies
yielded a higher prevalence of skeletal muscle metastases in all forms of metastatic neoplasms, ranging around
16%-17.5%, without data specific for melanoma [23, 24]. These findings imply that metastases in muscle may be not
uncommon but it’s rarely clinically apparent [25]. It might be due to only a fraction of patients are symptomatic, or most of
them already have rampant diseases and rarely survive long enough to lead to clinical detection [23].
Skeletal muscle is resistant to both primary and metastatic carcinoma. Several factors have been postulated to explain
this phenomenon, including biomechanical damage to the cancer cell in the microvasculature of skeletal muscles [26],
inhospitable muscle pH, extremely variable blood flow, muscles’ ability to remove lactic acid, which induces angiogenesis
in other tissues if accumulated [27], and the active lymphocytes and natural killer cells in skeletal muscle, which play a
major role in the inhibition of tumour metastases [28].
The common clinical scenario in which skeletal muscle metastasis is detected is the presenting symptom of a painful mass
(usually more than 5 cm in diameter) [13-22]. This may be an important clue to suggest metastasis rather than a primary
sarcoma of soft tissue, which is more commonly seen but typically present as painless soft tissue masses [14, 20]. Making a
distinction between the two is important as the treatment and prognosis are markedly different.
Various imaging modalities have been used to identify skeletal muscle metastases. On CT scanning, the most common
findings are focal intramuscular masses with homogenous contrast enhancement, followed by rim enhancement with
central hypoattenuation [21]. When combined with Positron Emission Tomography, FDG PET/CT is more sensitive for
the diagnosis of muscle metastases and more accurate to stage advanced malignancy especially when nodal disease is
present [29]. MRI is still the gold standard for imaging muscle disease and is indispensable in diagnosing soft tissue
malignancy. The lesions are usually of low signal intensity on T1 and high signal intensity on T2 weighted images and
enhancement with gadolinium [13]. These findings are not pathognomonic for skeletal muscle metastases and differential
diagnosis should include sarcoma and abscess [30]. For melanotic melanoma in particular, MRI can be diagnostic if specific
features are present. Typically, metastatic melanotic melanomas demonstrate high intensity on T1 and low intensity on
T2-weighted images, with enhancement in a peripheral rim pattern or a diffusely heterogeneous pattern [4]. These features
are due to the paramagnetic effect of stable free radicals present in melanin [31]. However, the MRI findings in this case
were not diagnostic, which might be due to the poor differentiation of metastatic lesions and the lack of melanin (see
Figure 2b). Since imaging modalities are not always specific to distinguish intramuscular metastases from sarcoma, a
biopsy is always referred for an accurate diagnosis. Both fine needle aspiration biopsy and trocar biopsy are efficient for
differentiation in most cases [16].
The prognosis of patients with skeletal muscle metastases from melanoma is currently uncertain given that very few
reports are present in the literature. The mortalities reported in the literature were usually within 10 months of
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diagnosis [5, 14, 32]. The poor prognosis could be associated with the fact that skeletal muscle metastases generally occur as
a result of systemic dissemination and limited treatment options were available at that point.
Treatment of these patients will depend on clinical setting and the condition of patient, but primarily should be palliative
and cause as little morbidity as possible. Options may include radiotherapy, palliative surgical excision, chemotherapy and
sometime interferon-α if patient is fit and able to tolerate the toxicities. Pain due to skeletal muscle metastases can be
effectively palliated by radiation therapy using a dose of 40Gy-50Gy [13]. And surgical excision may be helpful in carefully
selected patients such as those with painful isolated masses and following a long disease-free interval after appropriate
treatment of the primary carcinoma. Recent research has shed some light on the treatment of stage IV melanoma after
targeted inhibitors to BRAF V600, KIT and MEK mutations have been developed [33]. Currently FDA has approved a few
of these drugs including vemurafenib, debrafenib and trametinib. Although the rapid emergence of resistance to single
agent is still limiting the clinical utility, combined BRAF and MEK inhibitors are under clinical trials with some evidence
of reduced toxicity and increased efficacy [33]. However, more evidences are required to evaluate the effects of newer
targeted or immunotherapy drugs on skeletal muscle metastases from melanoma.

4 Conclusion
Skeletal muscle metastases from melanoma are rare, but they may be present more often than generally thought, and can
go undiagnosed for a prolonged period. MRI and PET/CT are important imaging modalities for diagnosis and staging.
However, golden standard diagnosis is still biopsy in view of its similarity to sarcoma. The prognosis is poor as the disease
is usually very advanced upon diagnosis. Treatment is primarily palliative. Newer targeted or immunotherapy drugs may
improve survival but more evidence is required from clinical trials.
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