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Abstract: Primary pulmonary malignant melanoma is a very rare non-epithelial tumour with a high degree of malignancy, 
susceptibility to early haematogenous metastasis and poor prognosis. Lung malignant melanoma with multiple intracranial metastases 
is highly susceptible to misdiagnosis or underdiagnosis in clinical practice. This article reports a case of pulmonary malignant 
melanoma with multiple intracranial hemorrhagic metastases, aiming to improve clinicians’ understanding of this disease through this 
case analysis. Especially for patients over 60 years old with intracranial multiple hemorrhage, it is necessary to broaden the diagnostic 
and therapeutic thinking, and to exclude rare malignant tumors in the whole body through multi-systematic examination, so as to avoid 
misdiagnosis or omission of the diagnosis, which may cause delays in the condition. 
Keywords: malignant melanoma of the lung, metastases, malignant tumours, haemorrhagic stroke

Introduction
Malignant melanoma (MM) typically originates from embryonic neural crest melanocytes and is characterized as 
a highly aggressive tumor with a poor prognosis and a tendency for metastasis.1 It is recognized as one of the most 
challenging cancers to treat due to its resistance to traditional therapeutic approaches and unfavorable clinical outcomes. 
This aggressive tumor can metastasize systemically even in the early stages of the disease. While primary lesions are 
frequently found on the skin or mucosal surfaces, they can also occur in other tissues and organs, such as the respiratory 
tract, oral cavity, liver, esophagus, larynx, and cervix.2 Given that the majority of patients with respiratory-derived MM 
have already metastasized at the time of diagnosis, early detection and treatment are crucial. Primary malignant 
melanoma of the lung (PMML) is an extremely rare non-epithelial tumor, accounting for only 0.01% of all primary 
lung tumors and 0.4% of all malignant melanomas.3 We report a case of a male patient who initially presented with 
spontaneous intracranial hemorrhage without initial pulmonary symptoms such as cough or sputum. The clinical 
diagnosis was initially misinterpreted as “hemorrhagic stroke”. After comprehensive examinations and multidisciplinary 
team (MDT) discussions, the final diagnosis was confirmed as PMML with multiple intracranial hemorrhagic metastases. 
Through this case report, we aim to enhance the awareness of neurologists regarding the differential diagnosis of 
multifocal intracranial hemorrhagic diseases. For atypical intracranial hemorrhages, it is essential to broaden the 
diagnostic approach, thoroughly investigate the medical history, and conduct extensive examinations to avoid clinical 
misdiagnosis or missed diagnosis, thereby preventing delayed treatment.

Case
This report presents the case of a male patient over 50 years of age who presented to the doctor with intermittent headache, 
dizziness, and weakness of the right side of the limbs, which had lasted for 2 weeks. One week prior to admission, the patient 
experienced sudden weakness in his right hand while playing chess, accompanied by pain in the top of his head and dizziness, 
followed by weakness and instability in his right leg upon standing. He was conscious, without nausea or vomiting, and the 
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symptoms resolved after a brief rest, without further medical evaluation. Three days before admission, the symptoms recurred 
and did not resolve with rest, leading to symptomatic treatment at a nearby hospital without neurological examination. Upon 
admission, the patient’s main symptoms were progressively worsening right-sided limb weakness, intermittent headaches, and 
dizziness. Neurological examination revealed clear consciousness, slightly slurred speech, normal orientation and memory, 
mildly reduced calculation and comprehension abilities, right-sided limb muscle strength of 3/5, and normal left-sided limb 
muscle strength. Cranial CT showed multiple nodular high-density shadows in both cerebral hemispheres with surrounding 
brain edema, suggestive of hemorrhage (Figure 1). MRI revealed multiple nodular mass-like lesions in bilateral parietal lobes, 
exhibiting heterogeneous enhancement on contrast imaging (Figure 1b-e). Susceptibility-weighted imaging (SWI) revealed 
multiple nodular lesions in the bilateral parietal lobes, exhibiting characteristic patchy hypointense signals within the mass 
lesions (Figure 1f). Chest CT showed multiple nodules and mass shadows of varying sizes in both lungs, with enlarged right 
hilar lymph nodes (Figure 2). Whole-body PET-CT suggested multiple intracranial metastases from pulmonary malignant 
tumor. CT-guided lung lesion biopsy confirmed the diagnosis of primary pulmonary malignant melanoma, with immunohis-
tochemical staining positive for CK7, S-100, HMB-45, Melan-A, and a Ki-67 index of 70% (Figure 3), and no mutations in 

Figure 1 The cranial CT scan reveals multiple, variably sized nodular hyperdense lesions in the bilateral parietal lobes, with significant perilesional brain edema (a). In 
contrast, the cranial MRI revealed multiple nodular mass-like lesions in bilateral parietal lobes. The lesions exhibited mildly hypointense signals on T1-WI (b) with 
heterogeneously mildly hyperintense characteristics on T2-WI (c). The lesions demonstrated inhomogeneous mild hyperintensity on DWI (d), accompanied by patchy 
perilesional edema signals. Contrast-enhanced imaging further demonstrated marked heterogeneous enhancement of these lesions (e). SWI revealed multiple nodular 
lesions in the bilateral parietal lobes, exhibiting characteristic patchy hypointense signals within the mass lesions (f).

Figure 2 Thoracic CT scans reveal circular nodules in the lower lobes of both lungs and near the hilar region, with well-defined borders and no spiculation. Notably, 
enlarged lymph nodes are observed near the hilar area.
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BRAF, NRAS, or KRAS detected. After multidisciplinary team discussion, the diagnosis was established as primary 
pulmonary malignant melanoma with multiple intracranial hemorrhagic metastases. The patient was transferred to the 
oncology centre 1 month after admission and received one cycle of temozolomide, cisplatin and bevacizumab and was 
discharged with clinical improvement. However, the patient did not adhere to further treatment after discharge and died 
approximately 6 months later.

Discussion
Primary malignant melanoma of the lung (PMML) is an extremely rare malignant tumor, with only a limited number of 
reports in both domestic and international literature. It is characterized by high malignancy, strong invasive ability, a high 
recurrence rate, and a poor prognosis.4,5 Cases of PMML with multiple pulmonary and intracranial hemorrhagic 
metastases are very rare. The pathogenesis of PMML remains controversial; most scholars believe that melanocytes 
are a type of neuroendocrine cell, present in various parts of the body, which migrate to the respiratory tract during 
embryonic development and subsequently transform into cancer cells.6,7 Other reports indicate that pulmonary melanoma 
cells may originate from submucosal bronchial glands or pluripotent stem cells in the lower respiratory tract.8 Literature 
statistics show that approximately 5–10% of metastatic malignant melanoma has an unknown primary source, potentially 
due to the primary lesion being typically concealed or resulting from the deterioration and metastasis of ectopic 
melanocyte cells from other body parts.9,10 Due to the nonspecific clinical manifestations of PMML, considering the 
presence of multiple nodules, it is often misdiagnosed as pulmonary tuberculosis or lung metastases. Pulmonary 
malignant melanoma with multiple hemorrhagic intracranial metastases requires differentiation from glioblastoma, 
other metastatic tumors (eg, lung/kidney cancer), brain abscess, and hypertensive hemorrhage. Key diagnostic methods 
include MRI (T1WI hyperintensity, thick-ring enhancement) and immunohistochemistry (HMB45/S-100/Melan-A posi-
tivity). In this case, the patient showed no cough, sputum production, or history of melanoma in the skin or eyes, 
although there was a history of hemoptysis. The initial symptoms included headaches and dizziness, accompanied by 
limb weakness, and were initially misdiagnosed as multiple intracranial hemorrhagic lesions. After admission, further 
investigations including chest CT, cranial MRI, CT-guided percutaneous biopsy of bilateral lung masses, and 

Figure 3 The pathological section (HE staining, 20×10 magnification) reveals the infiltration of melanocytes with melanin deposition within the lesion (A). The 
immunohistochemical staining results (20×10 magnification) indicate positive expression of anti-HMB-45 in the cytoplasm of malignant cells (B), positive expression of 
S-100 (C), and positive expression of Melan-A (D).
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immunophenotyping were performed, followed by comprehensive whole-body PET-CT and ECT scans, leading to 
a definitive diagnosis of primary malignant melanoma of the lung with multiple pulmonary and intracranial hemorrhagic 
metastases. Unlike lung cancer, the chest CT scan of this patient showed a nodular tumor with clear margins, 
accompanied by enlargement of the tracheobronchial lymph nodes. The cranial MRI revealed multiple hemorrhagic 
metastatic lesions located at the cortex and at cortical and subcortical transition. HMB-45 is a specific marker detectable 
in 50–75% of melanocytic lesions and its reactivity is considered to be directly proportional to the proliferation status of 
melanocytes.11 In this case, the immunohistochemical staining of the lung mass indicated high expression of HMB-45, 
Melan-A, and S-100, with no expression of CK, CgA, Syn, HMW-CK, or TTF-1, providing significant diagnostic value 
for primary malignant melanoma of the lung.

With the widespread application of cancer gene diagnostics, traditional pathological diagnosis and staging have been 
supplemented by various cytogenetic and molecular genetic tools.12 Gene-assisted diagnostics have been shown to be crucial 
in revealing cancer-specific clonal gene abnormalities, which are vital for disease diagnosis, prognosis, and the development 
of personalized treatment plans.12 Studies have found that BRAF gene mutations serve as important biomarkers for predicting 
responses to novel targeted therapies (eg, Dabrafenib, Vemurafenib) and significantly impact tumor prognostic assessments. 
As a result, BRAF gene testing has been widely integrated into clinical practice.13 In malignant melanoma of the skin, 
approximately 50% of cases exhibit detectable BRAF mutations, whereas other types of malignant melanoma (such as 
pulmonary and intracranial) show a relatively low positive detection rate.14 In the case presented in this report, the BRAF gene 
test result was negative, and no mutations were found in NRAS or KRAS gene testing.

Currently, the optimal treatment strategy for primary malignant melanoma of the lung with multiple pulmonary and 
intracranial metastases remains a topic of discussion. Studies have shown that patients who undergo surgical resection 
tend to have a better prognosis compared to those receiving conservative treatment.15 Additionally, there is a viewpoint 
suggesting that a combined approach of radiotherapy and chemotherapy with targeted and immunotherapy can help 
relieve suffering and prolong survival in patients with multiple metastases of pulmonary malignant melanoma. Based on 
recent advances in research regarding primary pulmonary melanoma with secondary intracranial multiple metastases, we 
believe that for solitary pulmonary or intracranial lesions causing symptoms such as respiratory distress or neurological 
deficits, surgical treatment should be prioritized after excluding any surgical contraindications. Following the surgery, 
combining pathological examination and genetic testing results with a comprehensive regimen of radiotherapy, molecular 
targeted therapy, and immunotherapy could yield favorable prognoses. In the case reported in this study, the patient 
presented with multiple metastatic lesions in both the lungs and the brain, and it was recommended that the patient 
continue with radiotherapy and targeted treatment. However, the patient and family did not adhere to these medical 
recommendations and opted to forgo further treatment.

Conclusion
PMML is extremely rare and is often misdiagnosed as lung cancer or pulmonary tuberculosis; a definitive diagnosis relies on 
pathological examination of tissue. Due to the variability in tissue morphology and immunophenotype, the diagnosis is quite 
challenging and must be differentiated from other lung malignancies. Immunohistochemical staining can aid in this 
differentiation. Currently, there is a lack of standardized treatment guidelines for PMML with multiple intracranial metastases, 
but research into targeted immunotherapy is advancing. Combination therapy with PD-1/PD-L1 inhibitors is expected to 
become a mainstream approach. We hope this case can provide further insights into the diagnosis and treatment of PMML.
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