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Abstract
Background:
Meningeal melanomatosis is an extremely rare and aggressive melanocytic neoplasm of the central nervous system characterized by diffuse leptomeningeal involvement. Its occurrence during pregnancy is exceptionally uncommon and presents significant diagnostic and therapeutic challenges.
Case Presentation:
A 39-year-old woman at 15 weeks of gestation presented with progressive headache and left-sided weakness. Brain MRI revealed a right frontal extra-axial mass with surrounding edema and subfalcine herniation. Surgical resection was performed due to neurological deterioration. Histopathological and immunohistochemical analysis confirmed malignant melanoma (S100-positive, HMB-45-positive, high Ki-67 index). Postoperative MRI demonstrated residual extra-axial mass suspicious for meningeal melanomatosis. Focal radiotherapy (20 Gy) was administered. The patient subsequently experienced spontaneous preterm delivery. Four months later, bilateral breast metastases were identified. Progressive neurological decline occurred, and the patient died eight months after initial diagnosis.
Conclusion:
Meningeal melanomatosis during pregnancy represents a rare and highly aggressive condition with poor prognosis despite multimodal treatment.
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1. INTRODUCTION
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Meningeal melanomatosis is a rare malignant proliferation of leptomeningeal melanocytes characterized by diffuse infiltration of the meninges. It accounts for a minute proportion of primary intracranial tumors and is associated with rapid clinical deterioration and poor survival. Although melanoma in pregnancy has been discussed in the literature, particularly regarding hormonal and immunological influences, there are currently no specific studies addressing meningeal melanomatosis occurring during pregnancy. The absence of dedicated evidence complicates clinical decision-making, particularly when balancing maternal neurological survival and fetal safety.


2. CASE REPORT

A 39-year-old woman at 15 weeks of gestation was admitted in July 2025 with progressive headache accompanied by worsening left-sided weakness. She had a prior history of chronic headaches and seizure disorder. On admission, she was conscious with a Karnofsky Performance Status (KPS) score of 40 and a Numeric Pain Rating Scale (NPRS) score of 6–7. Neurological examination revealed facial and hypoglossal nerve palsy, left hemiparesis (muscle strength 3/5 in the upper extremity and 0/5 in the lower extremity), and left-sided hemihypesthesia. Dermatologic examination demonstrated multiple irregular hyperpigmented maculopatches over the temporal scalp region.







Figure 1. Multiple hyperpigmented macular patches with irregular, lenticular to nummular shapes, discretely distributed over the temporal region.


Initial non-contrast brain magnetic resonance imaging (MRI) performed on June 27, 2025 revealed a suspicious right frontal extra-axial mass associated with marked cerebral edema and subfalcine herniation. Obstetric evaluation confirmed a viable singleton pregnancy at 15 weeks of gestation. The patient was started on dexamethasone for cerebral edema and lamotrigine for seizure control. During hospitalization, her level of consciousness deteriorated, prompting multidisciplinary tumor board discussion and subsequent surgical tumor resection.
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Figure 3. Preoperative contrast-enhanced brain MRI demonstrates a suspicious extra-axial mass in the right frontal region causing subfalcine herniation and cerebral edema.


Histopathological examination revealed malignant melanoma, supported by immunohistochemical findings showing strong positivity for S100 and HMB-45, along with a high Ki-67 proliferation index, indicating aggressive tumor behavior. Postoperative MRI performed on August 14, 2025 demonstrated a residual extra-axial mass measuring 6.1 × 3.3 × 3.3 cm attached to the right frontal meninges, with a central postoperative craniectomy defect. Significant mass effect persisted, including effacement of cortical sulci, narrowing of the Sylvian fissure, midline shift to the left, and compression of the lateral ventricles and third ventricle, raising suspicion for meningeal melanomatosis.







Figure 4. Histopathological examination revealed malignant melanoma, supported by immunohistochemical findings showing strong positivity for S100 and HMB-45, along with a high Ki-67 proliferation index, indicating aggressive tumor behavior
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Figure 3. Postoperative contrast-enhanced brain MRI demonstrates a suspicious extra-axial mass consistent with meningeal melanomatosis, measuring 6.1 × 3.3 × 3.3 cm, attached to the meninges in the right frontal region. A central postoperative defect is noted within the mass. Surrounding mass effect involves the frontoparietal lobes, resulting in effacement of the cortical sulci and Sylvian fissure, leftward midline shift, and compression of the bilateral lateral ventricles and the third ventricle.


One month after surgery, focal radiotherapy with a total dose of 20 Gy was administered. Two months postoperatively, the patient experienced spontaneous preterm delivery. In the postpartum period, her general condition was temporarily stable with partial improvement in neurological deficits and adequate seizure control. Follow-up MRI after radiotherapy demonstrated no significant change in tumor size. Systemic therapy was not initiated due to financial constraints.
Four months after tumor resection, bilateral breast masses were detected. Core needle biopsy revealed a malignant round cell tumor consistent with metastatic melanoma. Subsequently, the patient developed new neurological deficits in the form of bilateral ophthalmoplegia. Contrast-enhanced brain MRI revealed new intracranial lesions consistent with disease progression. Despite supportive management, her condition continued to deteriorate, and she died approximately eight months after the initial diagnosis due to uncontrolled infection.


3. 
4. DISCUSSION
Meningeal melanomatosis represents an exceptionally uncommon and highly aggressive malignant proliferation of leptomeningeal melanocytes.1 It occupies the most malignant end of the spectrum of central nervous system (CNS) melanocytic tumors, which ranges from benign melanocytoma to overt malignant melanoma.2 Because only a limited number of cases have been documented globally, its precise incidence remains undefined.1 Nevertheless, it constitutes only a negligible proportion of intracranial neoplasms and is typically associated with rapid neurological deterioration and poor survival outcomes.3
From a radiological perspective, melanocytic tumors frequently demonstrate intrinsic hyperintensity on T1-weighted MRI sequences, attributed to the paramagnetic properties of melanin. However, imaging characteristics may vary depending on melanin content, hemorrhage, or necrosis. In the present case, the identification of a large right frontal extra-axial mass with extensive cerebral edema, subfalcine herniation, and persistent postoperative residual lesion suggested aggressive leptomeningeal involvement. The sustained mass effect and early disease progression following surgical resection further reflected the malignant biological behavior characteristic of meningeal melanomatosis. 4,5,6
Definitive diagnosis relies on histopathological and immunohistochemical evaluation. Strong expression of S100 and HMB-45, together with an elevated Ki-67 proliferation index in this patient, confirmed malignant melanoma with high proliferative activity.7,8 The markedly increased Ki-67 index likely correlates with the aggressive clinical course observed, including rapid intracranial progression and early systemic dissemination.9 Although breast metastasis from melanoma is relatively rare, it has been described in advanced-stage disease and generally signifies widespread hematogenous spread.10
The coexistence of pregnancy adds substantial biological and clinical complexity. Pregnancy is characterized by physiological immunotolerance, involving a shift toward humoral immunity and relative suppression of certain cell-mediated immune responses, which theoretically may facilitate tumor progression.11,12 Additionally, hormonal fluctuations—particularly increased estrogen and progesterone levels—have been hypothesized to influence melanoma biology, although current evidence remains inconclusive and, at times, conflicting.13,14 While cutaneous melanoma during pregnancy has been discussed in the literature, there are no specific studies addressing meningeal melanomatosis in pregnant patients. Consequently, its pathophysiological behavior and prognostic implications within the gestational context remain poorly understood.
The management of meningeal melanomatosis during pregnancy presents significant therapeutic and ethical challenges.15 Surgical intervention is often required to alleviate mass effect and prevent life-threatening herniation, as was necessary in this case.16 Radiotherapy may be considered depending on gestational age and estimated fetal radiation exposure; however, its benefits must be weighed against potential risks.17 Systemic therapies, including immune checkpoint inhibitors such as anti–PD-1 or anti–CTLA-4 agents, lack robust safety data in pregnancy, limiting their use. In this case, systemic treatment was further constrained by financial limitations.18,19 Even in non-pregnant patients, the prognosis of meningeal melanomatosis remains dismal, with reported median survival frequently less than six months despite multimodal management.20,21
The rapid clinical progression observed in this patient—marked by persistent residual tumor, early distant metastasis, development of new intracranial lesions, and death within eight months of diagnosis—highlights the aggressive biological nature of diffuse leptomeningeal melanoma. The unfavorable outcome likely reflects both the intrinsic malignancy of the disease and the therapeutic limitations imposed by pregnancy and resource constraints.22
Overall, this case underscores a significant gap in current knowledge regarding the interaction between pregnancy and diffuse leptomeningeal melanoma. Additional case documentation and further research are needed to better characterize its clinical behavior, refine therapeutic strategies, and improve prognostic understanding in this rare and challenging clinical entity.


5. 
6. CONCLUSION
Meningeal melanomatosis is a rare and highly aggressive malignancy with poor prognosis. This case highlights the added complexity of pregnancy, which limits therapeutic options and complicates clinical decision-making. The rapid progression observed underscores the need for multidisciplinary management and further research to guide optimal treatment in this rare condition.
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