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Abstract
Malignant melanoma is a type of cancer that most commonly originates from the skin, less 
frequently from mucosal surfaces, the eye, or meninges [Annu Rev Pathol. 2014;9(1):239–71]. 
In 2019, this type of malignancy was the third most frequent cancer to be diagnosed in males 
and the fifth most in females according to the American Cancer Society and the National Can-
cer Institute [CA Cancer J Clin. 2019;69(5):363–85]. The majority of the malignant melanomas 
in the head and neck region (85–90%) are cutaneous lesions, most often arising in the skin of 
the face [Head Neck. 2016;38:147–155]. In sharp contrast are the histological findings of meta-
static melanoma with an unknown primary site: they are much more scarce and histologi-
cally difficult to diagnose. The literature is limited to case studies or small cohorts. In 2–6% of 
all patients suffering from metastatic melanoma, after clinical examination of the skin and 
mucosa, imaging, and other diagnostic examination, a primary tumor cannot be found [Eur J 
Cancer. 2004;40(9):1454–5]. A very small subgroup (0.5%) presents with a single focus of mel-
anoma within the dermis or subcutaneous tissues [Arch Dermatol. 2000;136(11):1397–9]. We 
hereby report a case in this subgroup of a solitary melanoma metastasis found in the sub-
mandibular gland in a 59-year-old male. The tumor was discovered incidentally after surgical 
excision of this gland because of nodular enlargement.
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Introduction

Over the last decades, the incidence of melanoma has risen rapidly at an almost expo-
nential pace. In 2019 melanoma was the third most common cancer in the USA for men and 
the fifth most common for women, only to be preceded by breast, prostate, colon, and uterine 
corpus cancer [1]. More than 95% are patients with cutaneous primaries where for the most 
part the treatment is curative after complete surgical resection. If resection is not possible or 
metastases have occurred, treatment is still possible, but the prognosis declines spectacularly 
even if it is treated. Melanoma is remarkably therapy resistant to various types of radio- and 
chemotherapy. Fortunately, during the past decade, efficient medical therapies have become 
available, including immune checkpoint inhibitors directed against PD-1 or CTLA-4 and 
combination of BRAF plus MEK-inhibitors (for BRAF V600mutant melanoma only).

The staging of melanoma is organized via the TNM system and divided into 5 stages [2]. It 
starts at stage 0 – melanoma in situ – which represents intraepithelial disease, up to stage III 
where regional nodal involvement is indicated, and ends in the last stage (stage IV) when distant 
metastatic spread is seen. The sites of initial metastases differ; 20% of metastasis involves the 
head and neck region [3]. Patients with a solitary melanoma are also classified as having stage 
IV disease by the current American Joint Committee on Cancer Classification [2] convention 
when there is histological confirmation of metastatic melanoma to skin, lymph node, or viscera.

The 5-year relative survival for patients diagnosed with melanoma is 92% [4]. This 
number is so high because the vast majority of melanomas are diagnosed in stage I, for which 
the 5-year relative survival approaches 100% [5]. According to the National Cancer Database 
[6], a total of 84,836 cases of cutaneous and noncutaneous melanoma were diagnosed between 
1985 through 1994 in the USA. Of those cases, 91.2% were patients with stage I melanoma. 
On the other side, the 5-year survival for stage IV melanoma – metastasis beyond regional 
lymph nodes – was dismal before modern therapeutic options (9–19%) but has improved to 
over 40% [7, 8].

Moreover, these new medical therapies have also been demonstrated to improve the relapse-
free survival rates following surgical removal of metastatic lymph nodes [9–11]. Although patients 
with a solitary melanoma metastasis would, according to the American Joint Committee on Cancer 
staging system, be classified as having stage IV melanoma with the corresponding dismal natural 
5-year relative survival (9–19%), recent literature and clinical observation have shown much 
higher survival rates for patients with oligo-metastatic melanoma (Table 1).

Treatment of primary melanoma is done by surgery. Resection can result in high cure 
rates for patients with early- and intermediate-stage disease [18]. Macroscopic lymph node 
dissection remains the standard in patients with clinically detectable lymph node metastasis 
(stage III melanoma), although even extensive lymph node dissection does not increase 
survival. Careful follow-up has replaced elective CLND in patients found with microscopic 
melanoma metastases in the sentinel lymph node [19]. Patients with metastatic melanoma of 
unknown primary with a solitary distant skin, subcutaneous or nodal metastasis, and even 
isolated metastasis in adrenal glands, who were treated surgically, with or without an addition 
of systemic therapy, had a greater survival rate [20, 21].

Case Description

A 59-year-old male patient consulted an ENT – head and neck surgeon colleague for a 
snoring problem. After discovering an asymmetric swelling of the right submandibular region 
during the general clinical evaluation, he was referred to the radiology department for ultra-
sound of the region.
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Table 1. Report on metastatic MUP or solitary metastasis

Article Total patients MUP Solitary 
metastasis

Percentage 
solitary, %

Location H 
and N, %

5-year survival 
solitary, %

Bowen et al. [12] 1,800 – 11 0.61 27 83*
Schlagenhauff et al. [3] 3,258 75 30** 0.92 21 83
Schlagenhauff et al. [3] 3,258 75 37*** 1.13 21 50
Giuliano et al. [13] 980 55 5 0.51 30.6 80
Anbari et al. [14] 40 40 3 7.5 17.5 100****
De Waal et al. [15] 33,181 857 106***** 0.32 – 35.3
Clerico et al. [16] 1,720 24 5 0.29 – 75
Savoia et al. [17] 4,881 93 27 0.55 9 –

The case we report concerns a solitary melanoma found inside the submandibular gland, and to our 
knowledge, such a case was not described earlier in the literature. Keeping this in mind the numbers for the 
solitary metastases in this table always come from categories where solitary parotid metastases or subcuta-
neous metastases are grouped, not solitary lymph nodes. MUP, melanoma of unknown primary.

*In this study, only an 8-year survival is known.
**Unknown primary with cutaneous or subcutaneous in-transit metastases.
***Unknown primary with lymph node metastasis.
****In this article, only a 4-year survival is known.
*****Subcutaneous melanoma metastases with unknown primary on one location.

Here, they concluded that there was a nodule within or against the submandibular gland 
that was radiologically distinct from the surrounding tissue. The nodule had a size of 1.7 cm, 
regular borders, and was homogeneouly hyporeflective. A fine-needle aspiration biopsy was 
performed. Histopathology showed a nonspecific lesion with signs of bleeding, possibly 
matching with a cyst.

MRI confirmed a nodular, mostly avascular, lesion within the right submandibular gland 
with low-density calcifications and diffusion restrictions. The lesion was T1 light hyperin-
tense and T2 hypointense (in comparison with the muscles). The image was suggestive for a 
cystic nodule with a high protein content and calcifications. No extraglandular extension or 
locoregionally enlarged lymph nodes were noted.

After informing the patient, the therapeutic options were discussed, and he was sent to 
our department for removal of the submandibular gland. During the operation, there were no 
problems; the marginal branch of the facial nerve and both the lingual and hypoglossal nerve 
were preserved, the Wharton’s duct was clipped as anteriorly as possible. The patient could 
leave the hospital 1 day later.

The gland was per direct fixed in a 4% formaldehyde solution (10% neutral buffered formalin). 
The anatomopathological report showed that on macroscopy, there was a black nodule of 2.5 cm 
within the submandibular gland. On microscopy, this intraglandular nodule was well circum-
scribed, partially surrounded by fibrous tissue and existed of epithelioid and spindle cells with 
prominent nucleoli and abundant brown pigment in the cytoplasm (shown in Fig. 1a).

The lesion extended focally into the parenchyma of the submandibular gland (shown in 
Fig. 1b). No lymphovascular invasion was seen. The resection margins showed no tumor. Part 
of the brown pigment was hemosiderin, shown by the Perls staining (shown in Fig. 1c). On 
the other hand, most of the cells showed a positive immunohistochemical staining with 
MelanA (shown in Fig. 1d), HMB-45 (shown in Fig. 1e), and S100, which is consistent with the 
diagnosis of a melanoma. An Idylla NRAS-BRAF mutation test (Biocartis) was performed and 
no NRAS or BRAF mutation were detected.
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Shortly after the discovery of this melanoma, a PET-CT showed no other lesions and a 
thorough examination by dermatology and ophthalmology was performed, with no evidence 
of a primary origin of the tumor. The case was discussed by the multidisciplinary tumor 
board, and the necessity of adjuvant therapy was discussed.

The final conclusion was that we were dealing with a solitary metastasis from an unknown 
primary melanoma, so the patient was considered stage IV-M1c. We therefore advised the 
patient to receive adjuvant immunotherapy. He was started on nivolumab 240 mg every 2 
weeks [20]. If well tolerated, after 3 months the regime would have been changed to nivolumab 
240 mg every 4 weeks. In the absence of serious side effects, this treatment would have been 
continued for 1 year. In March of 2020, the patient started with adjuvant nivolumab (anti-
PD-1) for 5 cycli. The treatment had to be stopped at the end of May 2020 because of IR-colitis. 
At this moment, the patient is 12 months following the surgery with NED.

Discussion

Once the workup had resulted in the working hypothesis of “solitary metastasis from an 
unknown primary melanoma” a literature search for comparable case studies was performed. 
A very scarce subset of articles was found regarding a single focus of melanoma within the 
dermis or subcutaneous tissues. The salivary gland was certainly present in this subset, 
although it reported mainly about melanoma findings in the parotid gland. The case study 
presented here differs from this group: unlike the parotid, the normal submandibular gland 
does not show intraglandular lymph nodes [22, 23].

The fact that thorough clinical examination and imaging showed no evidence for a 
primary origin site has also been described as a possibility previously in the literature: in 
2–6% of all patients suffering from metastatic melanoma, clinical examination of the skin and 
mucosa, imaging, and other diagnostic examination cannot reveal a primary tumor [24]. A 
very small subgroup (0.5%) presented with a single focus of melanoma within the dermis or 
subcutaneous tissues [12]. One case report describes a comparable patient to ours. In these 
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Fig. 1. a Intraglandular nodule well circumscribed, partially surrounded by fibrous tissue, and existed of 
epithelioid and spindle cells with prominent nucleoli and abundant brown pigment in the cytoplasm. b Lesion 
that extends focally into the parenchyma of the submandibular gland. c Hemosiderin on Perls staining. d Positive 
immunohistochemical staining with Melana. e Positive immunohistochemical staining with HMB-45.
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cases, the regression theory, that is, the primary tumor being eliminated by the immune 
system is often proposed. Regression is found in melanoma with a frequency that ranges from 
10 to 35% [25].

The review of the references presented in this study and of similar cases studies suggests that 
melanoma metastasis should always be considered in the differential diagnosis for any patient 
presenting with a malignancy of unknown origin. It also indicates that the majority of melanoma 
metastasis with unknown primaries involving salivary glands has a better prognosis than stage 
IV melanoma of a known primary site with metastasis. Even though the American Joint Committee 
on Cancer still recommends that MUP’s with salivary glands should be classified as stage IV. Last, 
this report and literature study concludes by underlining the need for increased reporting of every 
rare type of melanoma metastasis, so that in the future when diagnosed, patients can get a scien-
tifically established adjuvant treatment based on a similar population.
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