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AIM: Melanoma of unknown primary origin (MUP) is a rare clinical entity, accounting for approximately 3—4% of all cases of melanoma.
It is defined as histologically confirmed metastases of melanoma occurring in the absence of any identifiable primary lesion. Due to its
rarity, diagnostic and therapeutic guidelines remain poorly defined. The aim of this literature review of published case reports is to
investigate the most commonly affected anatomical sites, the most frequent presenting symptoms, the diagnostic approaches, and the
available therapeutic strategies.

CASE PRESENTATION: 81-year-old woman was admitted with a right inguinal mass of unknown origin. Biopsy revealed metastatic
melanoma involving the inguinal lymph nodes, with no clinically or radiologically detectable primary lesion. The patient underwent
right inguinal—iliac—obturator lymphadenectomy. The postoperative course was uneventful, with no significant medical or surgical com-
plications. Considering the patient’s advanced age and overall condition, no adjuvant therapy was administered, and a strategy of active
surveillance was adopted. At present, no evidence of disease recurrence has been observed.

RESULTS: A total of 94 case reports were included in our review. MUP appears to be more frequent in males than in females. The
axillary lymph nodes were the most commonly involved site, followed by the cervical and inguinal lymph nodes. Among extranodal
sites, the gastrointestinal tract, particularly the stomach and small bowel, was most frequently affected. Patients with MUP should be
managed similarly to those with melanoma of known primary origin (MKP), based on corresponding stage and anatomical involvement.
CONCLUSIONS: MUP is an uncommon and challenging presentation of metastatic melanoma. Its pathogenesis remains unclear, al-
though several theories, including immune-mediated regression of the primary lesion, have been proposed. MUP should be staged as
stage IV disease and treated with the same systemic therapies used for stage IV MKP, including immune checkpoint inhibitors and
targeted agents. Prompt recognition and standardized management are crucial to optimizing outcomes in this subset of patients.
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metastatic melanoma cases, and is defined by the presence
of melanoma metastases in lymph nodes, subcutaneous tis-

Introduction

Cutaneous melanoma represents an aggressive skin tumor
derived from melanocytes. In Italy, it is the second most
frequent cancer in males and the third in females [1,2].
In 1963, DASGUPTA et al. [3] first proposed a defini-
tion of melanoma of unknown primary origin (MUP). MUP
is a rare clinical entity, accounting for only 3—4% of all

Submitted: 15 June 2025  Revised: 2 August 2025  Accepted: 19 Au-
gust 2025 Published: 27 January 2026

Correspondence to: Matteo Matteucci, Department of Medicine and Gen-
eral Surgery, University of Milan, 20122 Milan, Italy (e-mail: mat-
teo.matteucci@unimi.it).

Editor: Sheng Dai

sue or visceral organs without identification of a primary
cutaneous, mucosal or ocular lesion. Despite its low inci-
dence, MUP poses a significant diagnostic and therapeutic
challenge due to the absence of a recognizable primary tu-
mor and the lack of standardized treatment protocols [3—
5]. The etiology of MUP is still unknown, although several
theories have been proposed. The spontaneous regression
of a primary cutaneous melanoma, likely mediated by the
immune system, is the most widely accepted theory [6,7].
Understanding the origin of MUP is crucial for develop-
ing targeted treatment strategies and improving patient out-
comes.
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Fig. 1. The large right inguinal lymph node shown on the CT scan.
thy. CT, computed tomography.

In this paper, we present the case of 81-year-old woman
with metastatic melanoma involving inguinal lymph nodes
in the absence of an identifiable primary tumor. We also
conducted a literature review with the aim of better defin-
ing the current clinical management of MUP, by evaluating
the most commonly affected anatomical sites, typical pre-
senting symptoms and the currently available therapeutic
options.

Case Presentation

81-year-old woman was admitted to our emergency depart-
ment for a right inguinal lesion of unknown origin. Her
past medical history was unremarkable. The patient under-
went an ultrasound scan followed by an incisional biopsy;
the specimen was sent to pathology. Histology revealed the
presence of a metastatic lymph-node from melanoma. The
patient was referred to the Oncology Unit, and subsequently
underwent a full medical work-up to determine the site of
origin of the melanoma. A thorough dermatological exam-
ination did not reveal any suspicious primary lesions. The
patient had no history of previous surgeries or excisions of
skin lesions. Both genital and digital rectal examinations
were negative. The patient also underwent ophthalmologic
and ear, nose, and throat (ENT) evaluation, but no suspi-
cious lesions were detected.

A full-body computed tomography (CT) scan was per-
formed, showing negative oncological findings except for
an isolated inguinal lymphadenopathy (Fig. 1).

During these investigations, the primary site of the
melanoma was not identified, widespread metastases were
detected at the level of the lymph nodes within the right
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The blue arrows highlight the presence of inguinal lymphadenopa-

Scarpa’s triangle. Therefore, it was decided to proceed to
surgery and the patient underwent an open right inguinal-
iliac-obturator lymphadenectomy. A drain was placed and
subsequently removed on postoperative day two, at the time
of discharge. The following postoperative course was un-
eventful, with no significant medical or surgical complica-
tions.

Histological examination showed a single lymph node
with “lymph node metastases (diameter 55 mm) of exten-
sively necrotic neoplasm, consisting of epithelioid elements
with prominent nucleoli, immunolabelled positive for sex
determining region Y-box 10 (SOX-10), consistent with
melanoma”.

Due to the age of the patient, no adjuvant therapy was ad-
ministered, and it was decided to continue only with ac-
tive surveillance. The patient is currently 84 years old and
has not experienced any lymph node or systemic recur-
rence. Written informed consent was obtained from the
patient for the publication of this case report and accom-
panying images. The investigations were conducted in ac-
cordance with the principles outlined in the Declaration of
Helsinki. The case report was conducted in accordance with
the CARE (CAse REport) guidelines (Supplementary Ma-
terial) [8].

Methods

We performed a case report review of MUP on the PubMed
database with a return of 400 articles. Keywords used for
identifying the case reports included: melanoma or cu-
taneous melanoma and melanoma of unknown origin or
melanoma of unknown primary origin. We excluded those
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Identification of studies via databases

)
s
= Records identified from:
P Databases (Pubmed) (n =400)
=
L
=
~
Records screened Records excluded*
(n=400) (n=56)
&0
=
= l
¥ ]
5
)
Reports sought for retrieval Reports excluded**
(n=344) (n=250)
—_
Y
3
2 Reports included in review
é’ (n=94)
—_

Fig. 2. The PRISMA flowchart of included studies. Records excluded*: exclusion of no-English written case reports; records excluded
**: exclusion of no full text availability article, duplicate and no full text available. PRISMA, Preferred Reporting Items for Systematic

Reviews and Meta-Analyses.

that were written in languages other than English, with 344
articles remaining. After a screening of the titles and ab-
stracts by two term authors (MM and RC), and the exclusion
of those without full-text availability, a total of 94 articles
were included in our review (Fig. 2).

Results

A total of 94 [9—102] articles were included in our literature
review. The exclusion criteria were language other than En-
glish, missing full-text publication, reviews, abstract from
scientific meetings, letters and animal studies. The final
search was completed in April 2025. The characteristics of
patients and studies included are reported in Table 1 (Ref.
[9-102]) and Table 2.

The analysis of case reports available in the literature shows
that MUP, according to previous studies, is more frequent
in males than in females. The axillary lymph nodes are
the most commonly affected sites affected by MUP, fol-
lowed by cervical and inguinal lymph nodes. Regarding
extra-nodal involvement, gastrointestinal tract (particularly
the stomach and small bowel) is the most common site of
MUP, followed by the nervous system, subcutaneous tis-
sue and bones and muscles. Some localizations, such as the
breast, adrenal and salivary glands, pancreas and gallblad-
der involvement, are extremely rare: only sporadic reports
have been documented in the literature. More information,
especially about symptoms, is provided in the discussion
section.
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Table 1. Characteristics of studies included, and symptoms associated with MUP.

Authors Age of patients  Sex Symptoms MUP site
Cortellini et al., 2021 [9] 81 M Anemia, Stomach
Anorexia
Fatigue
Jin et al., 2020 [67] 43 M Upper abdominal pain Pancreas
Andrianandrasana et al., 2023 [55] 43 M Dyspnea Gluteus maximus
Asthenia Lateral, cervical lymph nodes
Weight loss
Superior vena cava syndrome
Takagi et al., 2020 [14] 77 M Paresthesia Spinal extradural, T6-T7
Paraplegia
Kim et al., 2023 [47] 62 M Cough Endobronchial
Hemoptysis
Phan et al., 2021 [19] 61 M Palpable and painless lump Lymph nodes, axilla
Yuan et al., 2023 [30] 61 M Abdominal distension Liver
Nausea
Weight loss
Grech et al., 2020 [56] 75 F Excision of lump, suspected of a lipoma Temporalis muscle
Rieth et al., 2021 [62] 69 F Progressive loss of vision Choroid
Bankar et al., 2015 [20] 41 F Palpable and painless lump Axillary lymph node
Stomach
Rice-Canetto et al., 2024 [68] 72 M Fatigue Lung
Left-sided weakness Brain metastasis
Proboka et al., 2018 [69] 58 F Fatigue Craniospinal junction
Dizziness
Shan et al., 2009 [70] 62 F Anorexia Liver
Abdominal distension
Bordeanu-Diaconescu et al., 2024 [87] 51 F Infected hematoma Left thigh
Nguyen et al., 2022 [36] 47 F Status epilepticus Brain
Dalle Carbonare et al., 2017 [57] 85 F Trismus Temporalis muscle
Suzuki et al., 2014 [54] 77 M Progressive thrombocytipenia Bone marrow
Takahashi et al., 2020 [26] 75 F Anemia Stomach
Matsumoto et al., 2021 [53] 80 F Loss of appetite Bone marrow
Vomiting
Ejaz et al., 2013 [71] 70 F Pain in the left flank Adrenal glands
Chen et al., 2021 [40] 36 M Cauda equina syndrome Peripheral nervous system
Kakutani et al., 2008 [52] 52 M Dysuria Spinal canal and sacroiliac joint
Left lower extremity pain
Pujani et al., 2017 [41] 31 M Chest pain Mediastinum
Dry cough
Weight loss
Tang and Su, 2019 [51] 49 M Low back pain Bone
Cheng et al., 2021 [32] 42 F Incidentally diagnosis Liver
Ben Slama et al., 2017 [35] 55 F Abdominal pain Pancreas
Jaundice
Fever
Nakamura et al., 2023 [17] 80 M Palpable lump Lymph nodes of submandibular region
Gonzalez-de Arriba et al., 2013 [72] 76 F Skin nodules Soft tissues
ShamaeiZadeh et al., 2024 [98] 71 F Palpable lump Inguinal lymp nodes
Shenoy et al., 2015 [73] 23 M Fever Bone
Bone pain
El-Tani et al., 2016 [16] 58 F Palpable lump Breast
Dhandha et al., 2012 [74] NA F Haematuria Kidney
Liver
Soft tissues
Gaballa et al., 2020 [75] 76 M Recurring pneumonia Lung

Cervical lymph nodes
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Table 1. Continued.

Authors Age of patients ~ Sex Symptoms MUP site
Christopoulos et al., 2012 [76] 34 M Palpable lump Cervical lymph nodes
Krishna Mohan et al., 2009 [100] 28 M Abdominal pain Stomach
Anorexia
Weigh loss
Matull et al., 2020 [77] 70 M Painless palpable mass Left deltoid muscle
Stagnitti ez al., 2014 [12] 51 M Abdominal pain Small bowel
Fever
Vomiting
No stool passage
Tsaknis et al., 2021 [44] 57 M Cough Lung
Malafronte and Sorrells, 2009 [78] 36 M Painless palpable mass Axillary lymph nodes
Lewis et al., 2006 [79] 40 M Painless palpable mass Axillary lymph nodes
Tanaka et al., 2015 [80] 83 M Abdominal pain Liver
Averbukh ez al., 2019 [24] 89 M Dysphagia Gastroesophageal junction
Hedayati et al., 2013 [81] 64 F Dizziness Small intestine
Anemia
Abdominal pain
Weakness
Pabianek et al., 2024 [82] 62 F No symptoms Subcutaneous tissue
Mondragén et al., 2019 [63] 36 F Holocranial headache Paraneoplastic presentation
Opsoclonus-myoclonus syndrome
Jiménez-Zarazua et al., 2020 [99] 61 M Ataxia Paraneoplastic cerebellar presentation
Vertigo
Dysarthria
Sawalha and Alkilani, 2023 [38] 83 M Mental confusion Leptomeningeal
Magnetic gait
Urinary incontinence
Moorchung et al., 2004 [83] 22 F Painless palpable lump Axillary lymph nodes
Sethi and Raj, 2021 [84] 72 M Painless palpable lump Cervical lymph nodes
Gorris et al., 2021 [59] 59 M Swelling Salivary glands
Chantharasamee and Treetipsatit, 2018 [85] 51 F Edema Inguinal lymph nodes
Painful left inguinal mass
Singh et al., 2020 [86] 89 M Weakness Small intestine
Weight loss
Gastrointestinal bleeding
Agosto-Arroyo et al., 2017 [15] 28 F Palpable mass Breast
Wu et al., 2022 [28] 71 M Fatigue Small intestine
Abdominal pain
Gastrointestinal bleeding
Onozawa et al., 2014 [34] 58 F Gallbladder bleeding Gallbladder
Cho et al., 2009 [101] 56 F Palpable mass Axillary lymph nodes
Yan et al., 2023 [25] 66 F Vomiting Stomach
Anorexia
Weight loss
Vilar et al., 2024 [88] 47 M Ileo-ileal intussusception Small intestine
Verhulst et al., 2006 [89] 44 M Scotoma Macula
Dalal et al., 2013 [102] 60 M Progressive vision loss Ocular
Onan et al., 2010 [90] 31 F Fatigue Right atrium
Weight loss
Chew et al., 2021 [91] 40 F Headache Central nervous system
Patel et al., 2012 [92] 60 M Vomiting Small intestine
Abdominal pain
Navarrete-Dechent et al., 2021 [93] 70 F Visual loss Paraneoplastic syndrome (B-DUMP)
Fabiani et al., 2016 [50] 78 M Palpable prostatic mass Seminal vescicle
Papoutsoglou et al., 2013 [94] 40 M Hypospermia Seminal vescicle
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Table 1. Continued.

Authors Age of patients ~ Sex Symptoms MUP site
Rapisuwon et al., 2016 [95] 67 F Dyspnea Bone marrow
Weight loss
Deng et al., 2024 [96] 51 F Palpable mass Inguinal lymph nodes
Doyle et al., 2023 [18] 78 M Palpable mass Skin metastases
64 M Headache Brain
45 F Palpable mass Lymph nodes
59 M Palpable mass Lymph nodes
84 F Palpable mass Lymph nodes
50 F Palpable mass Lymph nodes
Eltawansy et al., 2015 [21] 58 M Painful palpable mass Inguinal lymph nodes
Babu ez al., 2022 [22] 73 F Subcutaneous swellings Soft tissue
Sirvan et al., 2019 [23] 52 M Vomiting Small intestine
Loss of weight
Abdominal pain
29 M Subcutaneous swellings Soft tissue
49 F Palpable mass Soft tissue
46 M Hypertrophic lesion Soft tissue
Spoto et al., 2018 [64] 43 F Painful subcutaneous nodules Soft tissue
Liu et al., 2024 [65] 52 M Subcutaneous mass Soft tissue
Myrou et al., 2021 [66] 73 M Vomiting Stomach
Anorexia
Nausea
Vrable and Chang, 2017 [27] 51 F Bowel obstrucion Small intestine
Reddy et al., 2014 [29] 73 M Subcutaneous mass Parotid gland
Mui and Pham, 2019 [10] 36 F Vomiting Small intestine
Abdominal pain
Constipation
De Monti ez al., 2018 [11] 69 NA Vomiting Small intestine
Abdominal pain
Wang et al., 2023 [31] 65 M Anorexia Liver
Nausea
Vomiting
Tiong et al., 2023 [33] 50 F NA Liver
Kuriakose et al., 2015 [42] 54 M Dyspnea Right atrial
Lower extremity edema
Garcia-Ramiu et al., 2022 [37] 35 F Ataxia Brain
Nausea Placenta
Vomiting
Headache
Diplopia
Mremi et al., 2021 [13] 43 F Headache Brain
Naing et al., 2004 [39] 42 F Numbness Mass in L2
El Haj et al., 2021 [43] 45 F Chest pain Lung
Gebauer et al., 2020 [45] 54 F Ptosis Lung
Chest pain
Azoury et al., 2015 [46] 74 F Epistaxis Nasopharyngeal
Diamantopoulos ef al., 2023 [48] 47 M Melanuria Genitourinary tract
Meng and Werboff, 2000 [49] 33 M Hematospermia Genitourinary tract
Rastrelli et al., 2014 [58] 30 F Antalgic flexion of the hand Muscles
Blanco et al., 2014 [61] 80 M Asthenia Adrenal glands
Weight loss
Drouet et al., 2017 [60] 51 M Asthenia Adrenal glands
Weight loss
Dorsal pain
Ontiveros Ramirez et al., 2025 [97] 74 F Abdominal pain Small bowel

MUP, melanoma of unknown primary origin; M, male; F, female. NA, not applicable; B-DUMP, bronchial-diabetes urolithiasis myopathy

polyneuropathy; T6, 6th thoracic vertebra; T7, 7th thoracic vertebra; L2, 2nd lumbar vertebra.

Table 3 (Ref. [9-102]) provides an overview of thera-
peutic approaches and follow-up data extracted from the
case reports included in our review. A wide heterogene-
ity in treatment strategies was observed, reflecting vari-
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ability in clinical presentation, disease stage, and treat-
ment availability. Surgery was the most commonly adopted
initial approach, particularly in cases presenting with iso-
lated nodal or visceral metastases. This mainly included
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Table 2. Characteristics of reports included. Male/female sex involvement; nodes, subcutaneous tissues and visceral organ

involvement.

Characteristic

Number (n)/description

Male/female sex

Lymph nodes involvement

Soft tissues involvement
Gastrointestinal tract involvement
Nervous system involvement
Bones/muscles involvement
Liver involvement

Respiratory tract involvement
Mediastinum/heart involvement
Pancreas/gallbladder involvement
Genitourinary tract involvement
Glands involvement

Breast involvement

Paraneoplastic involvement

52/37

16 (axillary 6; cervical 5; inguinal 4; others 1)

7
16 (gastric 6; small bowel 10)
11 (brain 6; spinal cord 5)

6/5
8
7
3

2/1
5

Adrenal glands 3; salivary glands 1

2
2

lymph node dissections (axillary, inguinal, cervical) and
emergency resections for symptomatic visceral involve-
ment (e.g., bowel obstruction, hemorrhage). Immunother-
apy has been widely employed, especially in recent years,
with agents such as Nivolumab, Ipilimumab, and Pem-
brolizumab. Targeted therapies were used in patients with
brain-derived neurotrophic factor-related serine/threonine-
protein kinase (BRAF') mutations, with dabrafenib + tram-
etinib or vemurafenib, either as neoadjuvant or adju-
vant treatment. Chemotherapy (e.g., dacarbazine, temo-
zolomide, FOLFIRINOX) was reported in selected cases,
though less frequently in the modern immunotherapy era.
Adjuvant or palliative radiotherapy was administered in
multiple cases, either following surgery (especially for
nodal basins or central nervous system (CNS) metastases)
or as a sole therapy in inoperable patients. Modalities of
radiotherapy included external beam radiation, brachyther-
apy, and stereotactic brain radiotherapy.

Discussion
MUP Diagnosis and Pathogenesis

The first definition of MUP was proposed in 1963 by DAS-
GUPTA et al. [3]. DASGUPTA originally defined four
exclusion criteria for MUP:

(1) Evidence of previous orbital exenteration or enucle-
ation,;

(2) Evidence of previous skin excision, electrodesication,
cauterization, or other surgical manipulation of skin;

(3) Evidence of metastatic melanoma in a draining lymph
node with a scar on the skin overlying that lymph node
basin;

(4) Lack of a thorough physical examination, including
the absence of an ophthalmologic, anal and genital exam.

If any of these criteria are met, patients should be cat-
egorized as having a melanoma of known primary ori-
gin (MKP) rather than MUP. Thus, according to DAS-
GUPTA criteria, a thorough evaluation, including ophthal-
mologic and anogenital examinations, is required when
melanoma is diagnosed within the subcutaneous tissue,
lymph nodes (LNs), or visceral organs without an obvi-
ous primary source. Despite DASGUPTA’s criteria, a study
conducted in Denmark recommends evaluating the patient’s
past medical history, a complete skin examination and to-
tal body CT/positron emission tomography (PET) scans for
staging purposes. The study concluded that screening to de-
tect the primary tumor site is both costly and redundant, and
that only rarely does this search lead to the identification of
a primary skin tumor.

The exact pathogenesis of MUP remains unclear, although
several hypotheses have been proposed. The most widely
supported theory is the spontaneous regression of a primary
cutaneous melanoma, mediated by the host immune system.
This concept was first introduced by Smith and Stehlin in
1965 [6] and is supported by both clinical and molecular
findings.

Histopathological analyses of regressed melanomas often
reveal dense infiltrates of cytotoxic T lymphocytes, fibro-
sis, and melanophages, features consistent with an immune-
mediated elimination of tumor cells. Recent immunohisto-
chemical and transcriptomic studies have identified several
key immune characteristics in MUP tumors, including an
increased infiltration of cluster of differentiation 8§ (CD8™)
T lymphocytes and natural killer (NK) cells, overexpression
of major histocompatibility complex (MHC) class I and
IT molecules, which enhance antigen presentation, upreg-
ulation of interferon-stimulated genes (ISGs) and immune-
related chemokines such as C-X-C Motif Chemokine Lig-

7 Ann. Ital. Chir., 2026



Matteo Matteucci, et al.

Table 3. Therapies and follow-up data reported in the included case reports.

Study (author, year) Therapy adopted Follow-up
Cortellini et al., 2021 [9] N.R. N.R.
Mui and Pham, 2019 [10] Emergency right hemicolectomy N.R.
De Monti et al., 2018 [11] Emergency surgery 44 months, disease-free
Stagnitti et al., 2014 [12] Small bowel resection + axillary lymph nodes dissection 8 weeks, death
adjuvant CT
Mremi et al., 2021 [13] Excision biopsy N.R.
Takagi et al., 2020 [14] Laminectomy 12 months, death
Adjuvant RT
Agosto-Arroyo et al., 2017 [15] Nivolumab + ipilimumab, then dabrafenib + tramatenib 8 months, death
El-Tani ez al., 2016 [16] Mastectomy + axillary lymph nodes dissection Progression with brain metastasis; F.U.:
N.R.
Adjuvant RT
Nakamura et al., 2023 [17] RT 76 months, no metastasis or progression of
disease
Doyle et al., 2023 [18] Immunotherapy 60 months, no metastasis or progression of
disease
Phan et al., 2021 [19] Dabrafenib + trametinib then axillary lymph node F.U. duration: N.R.
dissection

Disease-free
Bankar et al., 2015 [20] Axillary lymph nodes dissection and wedge resection of 6 months, disease-free

stomach mass

Eltawansy et al., 2015 [21] Inguinal lymph-nodes dissection N.R.
Adjuvant RT + ipilimumab
Babu et al., 2022 [22] N.R. N.R.
Sirvan et al., 2019 [23] (1) Temodal treatment+ inguinal lymph node (1) 60 months, death
dissection.
(2)  Interleukin (2)  Disease-free; F.U. duration: N.R.
(3)  Vemurafenib (3)  Disease-free; F.U. duration: N.R.
“4) Surgical excision 4) N.R.
Averbukh ez al., 2019 [24] Application of percutaneous endoscopic gastrostomy tube N.R.
Yan et al., 2023 [25] Ipilimumab + nivolumab 2 months, death
Takahashi et al., 2020 [26] Total gastrectomy 120 months, disease-free
Vrable and Chang, 2017 [27] Emergency small bowel resection 12 months, no metastasis or progression of
disease

Adjuvant IFN-alfa
Wu et al., 2022 [28] Small-bowel resection N.R.
Palliative immunotherapy
Reddy et al., 2014 [29] Left total parotidectomy and cervical lymph node Recurrence of disease at level of buccal
dissection space 2 months after diagnosis; recurrence
of disease at level of sigma and right adrenal
gland 7 months after diagnosis
Adjuvant RT Disease-free; duration F.U.: N.R.
Laparoscopic resection of his sigmoid colon and right

adrenalectomy
Yuan et al., 2023 [30] Pembrolizumab 60 months, disease free
Wang et al., 2023 [31] N.R. N.R.
Cheng et al., 2021 [32] BRAF and MEK inhibitors, then nivolumab+ ipililumab 9 months, death
Tiong et al., 2023 [33] Pembrolizumab, then ipililumab 5 months, alive
Onozawa et al., 2014 [34] Laparoscopic cholecystectomy 8 months, death
Adjuvant DAC-Tam chemotherapy + CVD chemotherapy
Ben Slama et al., 2017 [35] Pancreaticoduodenectomy 9 months, death
Nguyen et al., 2022 [36] Brain RT+ BRAF-inhibitors N.R.
Garcia-Ramiu et al., 2022 [37] Craniotomy and resection of the brain lesion Disease free; duration of F.U: N.R.

Adjuvant RT, nivolumab and ipililumab
Sawalha and Alkilani, 2023 [38] Placement of lumbar drain N.R.
Hospice care
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Table 3. Continued.

Study (author, year) Therapy adopted Follow-up

Naing et al., 2004 [39] Surgery Disease free; duration of F.U: N.R.
Adjuvant RT and IFN-alfa

Chen et al., 2021 [40] RT N.R.

Pujani et al., 2017 [41] CT+ immunotherapy 1 month, death

Kuriakose et al., 2015 [42] Surgery Progression into the peritoneal cavity;

El Haj et al., 2021 [43]

Tsaknis et al., 2021 [44]

Gebauer et al., 2020 [45]

Azoury et al., 2015 [46]

Kim ef al., 2023 [47]

Diamantopoulos et al., 2023 [48]
Meng and Werboff, 2000 [49]
Fabiani et al., 2016 [50]

Tang and Su, 2019 [51]

Kakutani et al., 2008 [52]
Matsumoto et al., 2021 [53]
Suzuki et al., 2014 [54]
Andrianandrasana et al., 2023 [55]
Grech et al., 2020 [56]

Dalle Carbonare et al., 2017 [57]
Rastrelli et al., 2014 [58]

Gorris et al., 2021 [59]

Drouet et al., 2017 [60]
Blanco et al., 2014 [61]
Rieth et al., 2021 [62]
Mondragoén et al., 2019 [63]
Spoto et al., 2018 [64]

Liu et al., 2024 [65]

Myrou et al., 2021 [66]

Jin et al., 2020 [67]
Rice-Canetto et al., 2024 [68]
Proboka et al., 2018 [69]
Shan et al., 2009 [70]

Ejaz et al., 2013 [71]

Gonzalez-de Arribaet al., 2013 [72]
Shenoy et al., 2015 [73]

Ipililumab + pembrolizumab
Surgery
Adjuvant Nivolumab
Surgery
Adjuvant dabrafenib and trametinib
Neoadjuvant vemurafenib
Surgery
Neoadjuvant IL-2
Hepatic perfusion
Surgery, adjuvant RT
Lobectomy and mediastinal lymphadenctomy
Adjuvant pembrolizumab
BRAF and MEK inhibitors
RT + IFN-alfa
Surgery
Laminectomy

Radiotherapy + chemotherapy (DAC-Tam)
No therapy
No therapy
RT + decarbazine

Surgery

Adjuvant nivolumab
Surgery
Neoadjuvant dabrafenib
Surgery
Adjuvant RT+ IFN-alfa
Surgery
Adjuvant nivolumab
Surgery
N.R.

RT + pembrolizumab
No therapy
Surgery
Axillary lymph node dissection
Adjuvant target therapy

Resection of the para-renal mass and adrenal metastasis

N.R.
Surgery
Adjuvant IFN-alfa
Surgery
Adjuvant RT
Surgery
Adjuvant RT
Palliative therapy
RT + CT (temozolomide)
Surgery
N.R.

duration of F.U: N.R.

Disease-free; duration of F.U: N.R.

Disease-free; F.U.: 5 years

Disease-free; F.U.: 6 years

Disease-free; F.U.: 7 years

F.U.: 9 months, lung and brain metastasis

Death, duration of F.U: N.R.
F.U.: 5 months, death
N.R.
F.U.: 5 months, metastasis in head and
sternum
F.U.: 9 months, death
F.U.: 9 months, death
Death after 1 week
Disease-free; duration of F.U: N.R.
Progression with liver metastasis; duration
of FU: N.R.

Disease free; F.U: 3 months
F.U. 7 months, disease free

F.U.: 12 months, disease-free

F.U.: 48 months, discase-free
N.R.

F.U.: 6 months, death
Death after 13 days
N.R.

F.U. 20 months, disease free

N.R.
F.U.: 20 months, disease-free
F.U.: 20 months, disease-free
F.U.: 12 months, disease-free
F.U.: 1 month, death
F.U.: 6 months, death

F.U.: 96 months, discase-free
N.R.
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Table 3. Continued.

Study (author, year) Therapy adopted Follow-up

Dhandha et al., 2012 [74] Ipililumab Death, duration of F.U: N.R.

Gaballa et al., 2020 [75] Ipililumab, nivolumab F.U.: 12 months, disease-free

Christopoulos et al., 2012 [76] Surgery F.U.: 48 months, disease-free
Adjuvant CT

Matull et al., 2020 [77]

Malafronte and Sorrells, 2009 [78]
Lewis et al., 2006 [79]

Tanaka et al., 2015 [80]

Hedayati et al., 2013 [81]

Pabianek et al., 2024 [82]

Moorchung et al., 2004 [83]
Sethi and Raj, 2021 [84]

Chantharasamee and Treetipsatit,
2018 [85]

Singh et al., 2020 [86]
Bordeanu-Diaconescu et al., 2024
[87]

Vilar et al., 2024 [88]

Verhulst et al., 2006 [89]

Onan et al., 2010 [90]

Chew et al., 2021 [91]

Patel et al., 2012 [92]
Navarrete-Dechent et al., 2021 [93]
Papoutsoglou ef al., 2013 [94]
Rapisuwon et al., 2016 [95]

Deng et al., 2024 [96]

Ontiveros Ramirez ef al., 2025 [97]
ShamaeiZadeh et al., 2024 [98]
Jiménez-Zarazua et al., 2020 [99]
Krishna Mohan et al., 2009 [100]
Cho et al., 2009 [101]

Dalal et al., 2013 [102]

Ipililumab + nivolumab
RANK-L inhibitor denosumab + infliximab
Axillary lymph node dissection
Surgery
N.R.

Emergency small bowel resection
Adjuvant dacarbazine
Surgery
Adjuvant nivolumab
CT
FOLFIRINOX
Pembrolizumab
RT

CT with carboplatin and paclitaxel
Emergency small bowel resection
Local debridement, drainage, and excisional biopsy

Emergency small bowel resection
CT +RT
Surgery
Adjuvant CT
RT + ipililumab and nivolumab
Dacarbazine
Pembrolizumab
Trametinib
Emergency small bowel resection
N.R.
CT
Dabrafenib with trametinib
Surgery
Adjuvant teraplizumab and temozolomide
Dabrafenib and trametinib
Paclitaxel, carboplatin and bevacizumab
RT, pembrolizumab and dacarbazine, brachytherapy
Emergency small bowel resection
Nivolumab
Dabrafenib and trametinib
Temozolamide
RT, IFN-alfa, dacarbazine and narrow band UVB
phototherapy
N.R.

F.U.: 48 months, disease-free

N.R.
N.R.
F.U.: 47 days, death
F.U.: hospice care, duration of F.U: N.R.

N.R.

F.U.: 3 months, death
N.R.

F.U.: 60 months, discase-free

F.U.: 9 months, recurrence of disease
N.R.

F.U.: 14 days, death
F.U.: 7 months, death
F.U.: 12 months, disease-free

F.U.: 48 months, death

F.U.: 6 months, no other information
N.R.
F.U.: 6 months, death
F.U.: 32 weeks, disease-free
F.U.: 36 months, death

N.R.
F.U.: 12 months, disease-free
N.R.
Death; duration of F.U: N.R.
Disease-free; duration of F.U.: N.R.

N.R.

N.R., not reported; F.U., follow-up; RT, radiotherapy; DAC-Tam, Dacarbazine, ACNU (Nimustine), Cisplatin, and Tamoxifen; CVD, Cyclophos-

phamide, Vincristine, and Dacarbazine; IFN, interferon; BRAF, brain-derived neurotrophic factor-related serine/threonine-protein kinase; IL-2,

interleukin-2; RANK-L, receptor activator of nuclear factor kappa-B ligand; UVB, ultraviolet radiation B; MEK, mitogen-activated protein kinase

kinase.

and (CXCL)9 and CXCL10 and elevated expression of pro-
grammed death-ligand 1 (PD-L1) [103-106].

These findings indicate that MUP tumors may represent an
immunologically active phenotype, potentially explaining
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the enhanced clinical response to immune checkpoint in-
hibitors observed in some patients.

Moreover, MUP tumors often exhibit a high tumor muta-
tional burden (TMB), leading to the production of numer-
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ous neoantigens capable of eliciting a strong adaptive im-
mune response. This molecular signature may account for
both the immune-mediated regression of the primary tumor
and the increased responsiveness to immunotherapy.
Despite strong support for the immune regression hypothe-
sis, two alternative mechanisms remain biologically plausi-
ble: the presence of an undetected or misdiagnosed primary
melanoma, potentially located in anatomically obscure sites
such as the mucosa, ocular structures, or subungual regions
and the malignant transformation of ectopic melanocytes
(e.g., within lymph nodes or visceral tissues) under onco-
genic stimuli such as BRAF' or neuroblastoma rat sarcoma
(RAS) viral oncogene homolog (NRAS) mutations.

MUP Staging and Symptoms

There is still no unanimous agreement regarding the staging
of patients with MUP. In fact, previously patients with sub-
cutaneous tissue and/or lymph node metastatic melanoma,
without a detectable primary tumor, were categorized as
stage III B or IIIC disease; by contrast, patients present-
ing with distant metastases, including visceral metastases,
were categorized as stage IV disease [7,107]. According to
the 8th Edition of the American Joint Committee on Can-
cer (AJCC) staging criteria, however, patients with MUP
should always be assigned a TO and classified as stage [V
disease [108,109].

Lymph nodes are the most common site of MUP: in men,
axillary and cervical lymph nodes are predominantly af-
fected, while in women, inguinal lymph node involvement
is more frequent. In most of the studies included in our re-
view, patients with nodal MUP presented with a palpable
and painless lump.

Regarding extra-nodal involvement, subcutaneous tissues
and gastrointestinal tract are among the most frequently af-
fected sites, followed by other visceral organs. Patients
with subcutaneous tissues MUPs can be affected by hy-
perpigmented skin lesions, with or without ulceration, or
by skin-colored swelling. According to our review, one
of the most common visceral sites affected by MUP is the
gastrointestinal (GI) tract. Nine of the studies included re-
ported involvement of the small bowel: intestinal MUP can
present as an emergency with hemorrhage, small bowel ob-
struction and intussusception or in a non-emergency set-
ting with vomiting, nausea, abdominal pain and weight loss.
Seven studies, instead, described gastric MUPs: in most of
these cases, it presented as a polypoid lesion. Symptoms
such as nausea, vomiting or weight loss may also occur in
cases of liver involvement: eight of the studies included in
our review described liver MUPs and authors referred these
symptoms except for Tiong et al. [33], who described an
acute presentation due to hepatic rupture.

Brain involvement is also described: clinical presentation is
variable, depending on the involved cerebral area. In most
cases, patients present with headache, dizziness, diplopia
or nausea and vomiting. One of the most common cortical

areas affected by MUP is the frontal lobe whose involve-
ment is associated with psychiatric symptoms. Spinal in-
volvement, although rare, was described in only five re-
ports. Symptoms range from numbness to cauda equina
syndrome.

Seven studies reported respiratory tract MUPs: typically,
patients with endobronchial MUPs are affected by cough
and hemoptysis, while the nasopharyngeal MUP can cause
chronic epistaxis.

Another possible site of MUP is the bones. While MUP
can affect any bone, spinal vertebrae are the most frequently
affected site, with clinical manifestations similar to spinal
root compression, often accompanied by pathological frac-
tures.

Only a few articles described MUPs of the pancreas, gall-
bladder and genitourinary tract. Symptoms are described in
Table 1 in the Results section.

MUP Prognosis and Treatment

Several studies have evaluated the prognosis of patients
with MUP compared to those with MKP melanoma at
similar disease stages. Some retrospective analyses and
prospective trials, such as those by Lee et al. [4], Bae et al.
[110], and van der Ploeg et al. [111], have reported a more
favorable prognosis in patients with MUP. This improved
outcome has been hypothesized to result from heightened
immune-mediated tumor surveillance and regression.
Supporting this theory, a large dataset from the E1609 ad-
juvant immunotherapy trial demonstrated that MUP pa-
tients experienced significantly improved relapse-free sur-
vival (RFS) and overall survival (OS), suggesting increased
sensitivity to immune checkpoint inhibitors (ICIs) in this
subgroup [112].

Conversely, other studies [113,114] have reported worse
clinical outcomes in MUP patients, highlighting a lack of
consensus in the literature. These conflicting results may
be influenced by lead-time bias, tumor heterogeneity, and
the distinct biological characteristics of MUP tumors.
Recent investigations have aimed to clarify these discrepan-
cies by exploring molecular and immunological correlates.
Transcriptomic analyses have revealed that MUP tumors
are often enriched in immune-related gene expression, with
increased infiltration of CD41 and CD8* T cells, natural
killer (NK) cells, and B cells. These immune microenvi-
ronment features suggest a more immunogenic tumor phe-
notype, potentially translating into improved prognosis and
responsiveness to ICIs [115].

Moreover, MUP tumors frequently exhibit a high tumor
mutational burden (TMB), which is associated with the gen-
eration of neoantigens and a “hot” immune microenviron-
ment. In this context, increased expression of interferon
(IFN)-v and chemokines such as CXCL9 and CXCL10 cor-
relates with enhanced immune activation and better survival
outcomes [107].
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Despite shared mutational landscapes between MUP and
MKEP, particularly involving BRAF, NRAS, and KIT proto-
oncogene, receptor tyrosine kinase (KIT'), recent evidence
suggests that telomerase reverse transcriptase (TERT) pro-
moter mutations are more prevalent in MUP and may be
associated with poorer overall survival [116].

In conclusion, while some data support a favorable progno-
sis in MUP due to its immunogenic profile, results across
studies remain inconclusive. Immune profiling, including
tumor-infiltrating lymphocyte (TIL) density, MHC class
I/IT expression, and immune gene signatures, appears to be
critical in identifying MUP patients who are most likely
to benefit from ICI therapy. Integrative approaches in-
volving multiplex immunohistochemistry, single-cell RNA
sequencing, and immune-related transcriptomic profiling
(e.g., IFN-y, CXCL9/10, immunologic constant of rejec-
tion (ICR) score) are strongly recommended [117].

Additionally, TERT promoter status and oncogenic muta-
tions (e.g., BRAF, NRAS) should be evaluated as potential
prognostic and predictive biomarkers. Given the unique
clinical and biological features of MUP, future prospective
trials incorporating immune and mutational profiling are es-
sential to personalize therapeutic strategies and better de-
fine prognosis in this rare melanoma subset.

Although no specific guidelines exist for MUP, the Ameri-
can Society of Clinical Oncology (ASCO) [118] suggests
that current management for MUP should mirror that of
cytoplasmic mitogen-activated protein kinase phosphatases
(cMKP) at the same stage, incorporating surgical resec-
tion, regional nodal dissection, adjuvant and neoadjuvant
immune checkpoint inhibitors, and, when indicated, radio-
therapy. We performed a review of the literature, and we
found numerous studies [119—121] suggesting that patients
with MUP should be treated early with a management ap-
proach similar to that offered to cMKP patients. Our review
reveals a trend toward increasing use of immune checkpoint
inhibitors and targeted agents, reflecting evolving standards
of care. Nevertheless, surgical excision remains central
in the management of resectable MUP lesions. The data
support a multidisciplinary approach, often tailored to in-
dividual disease patterns and molecular profiles. Surgery
can improve overall patient survival: it may include lym-
phadenectomy, craniotomy, lung resection and bowel re-
section or other possible surgical approaches depending on
the location of metastases. It can be performed for cura-
tive purposes, but also for palliative purposes or in emer-
gency settings to reduce acute symptoms. Thus, the ab-
sence of a primary site should not preclude surgical man-
agement. However, these patients should be considered
for adjuvant therapies similar to those aimed at stage IV
cMKP patients. Nowadays, novel therapies have been im-
plemented. Since 2011 several systemic therapies have
been approved including immune checkpoint inhibitors and
targeted therapies (BRAF and mitogen-activated protein ki-
nase kinase (MEK) inhibitors). Immunotherapy includes
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monoclonal antibodies, such as Ipilimumab, Nivolumab
or Pembrolizumab, that suppress anti-tumoral T cell ac-
tivity. Ipilimumab is the first monoclonal antibody ap-
proved and used for the treatment of metastatic melanoma:
it is an immune checkpoint inhibitor targeting cytotoxic T-
lymphocyte antigen 4 (CTLA-4). In contrast, Nivolumab
and Pembrolizumab are monoclonal antibodies approved in
2015, and they are programmed cell death protein 1 (PD-1)
blocking antibodies. Targeted therapies operate in a dif-
ferent way, inhibiting tumour cell proliferation. Targeted
therapy includes BRAF inhibitors, such as vemurafenib,
dabrafenib and encorafenib, and MEK inhibitors, including
trametinib. While immunotherapy is available for every pa-
tient, the use of targeted therapy depends on the mutation
status of the BRAF gene.

In the era of novel therapies, the treatment of patients with
MUP has changed: a recent study, published in April 2023
and conducted by Rousset ez al. [122], showed that patients
with MUP benefited from novel therapies as much as those
with cMKP. In fact, in the pre-novel therapy era, the me-
dian OS of stage III MUP ranged from 24 to 127 months,
while the OS of patients with stage IV MUP was signif-
icantly shorter, ranging between 3 and 13 months [123].
Nowadays, in the post-novel therapy era, the impact of im-
munotherapy and targeted therapies on MUP is similar to
that in cMKP patients. A study, conducted by Gambichler
et al. [124] evaluated the outcomes of novel therapies in
MUP patients, comparing the results to those reported for
cMKP. The results demonstrated an objective response in
both groups and similar findings were obtained by an obser-
vational study, conducted in 2020 by Verver et al. [125]. In
addition, Verver et al. [125] showed that patients with stage
IV MUP experienced a significantly improved OS when
novel therapies were included in the clinical treatment.

Limitations

This review is based only on case reports and case se-
ries, which inherently present several limitations. First,
the inclusion of only case reports introduces a significant
publication bias, as unusual or successful cases are more
likely to be reported, whereas negative or inconclusive out-
comes may be underrepresented. Consequently, the col-
lected data may not fully reflect the broader clinical spec-
trum of melanoma of unknown primary origin. Second,
heterogeneity in clinical details and reporting standards
among case reports can hinder the ability to draw consistent
and generalizable conclusions. Important variables such
as staging methodology, follow-up duration, immunohis-
tochemical analyses, and therapeutic rationale are often in-
consistently described or omitted altogether. Third, the ret-
rospective and descriptive nature of case reports limits the
ability to assess causality or compare the efficacy of dif-
ferent diagnostic and therapeutic strategies. This makes it
difficult to perform any form of statistical aggregation or
meta-analysis, further constraining the strength of the evi-
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dence. Finally, selection bias may affect the representative-
ness of the data. Cases with better prognosis or unexpected
presentations are more likely to be published, potentially
overestimating the frequency of certain findings or the suc-
cess of treatments.

Despite these limitations, the aggregation of case reports re-
mains valuable, particularly for rare entities such as MUP,
where large-scale prospective data are lacking. This review
offers an overview of clinical patterns and management ap-
proaches that may serve as a foundation for future studies
or guideline development.

Conclusions

The exact pathogenesis of MUP is still unknown. Accord-
ing to the 8th Edition of the American Joint Committee on
Cancer, patients with melanoma of unknown primary ori-
gin should always be classified as stage IV. Treatment de-
pends on the location of melanoma metastases. However, it
is generally similar to the treatment for patients with MKP:
MUP cases should be managed according to strategies simi-
lar to those used for stage V. Both forms of melanoma ben-
efit from treatment with novel therapies. All patients should
be managed in highly specialized centers and their cases
should be discussed in multidisciplinary meetings (MDMs).
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