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ABSTRACT

Primary intracranial melanomas are rare, with a challenging diagnosis based only on clinical and imaging fea-
tures. The authors described the case of an intracerebral right parieto-temporal melanoma mimicking a caverno-
ma in a patient affected by Crohn’s disease. A 67-year-old female patient with Crohn’s disease and small bowel
stenosis was hospitalized for surgical removal of the terminal ileum and latero-lateral ileo-colic anastomosis. Dur-
ing postoperative week 1, the patient developed psychomotor agitation followed by altered consciousness. An
urgent brain CT showed a right intracerebral parieto-temporal hemorrhage with intralesional calcifications.
The patient underwent a decompressive craniectomy with hematoma drainage and a complete resection of the
lesion. Histologic examination showed characteristics consistent with malignant melanoma. In patients with
inflammatory bowel disease (IBD), the differential diagnosis between intracerebral melanoma and cavernoma
may be challenging, considering the similar clinical and radiological findings. Thus, a comprehensive multidisci-
plinary approach is required to exclude the possible coexistence of such intracranial lesions.
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1 Introduction

Primary intracranial melanomas are uncommon tumors, accounting for approximately 1% of all reported
melanoma cases in the literature. A proper diagnosis can be challenging, even when guided by peculiar
clinical presentation and radiological features. In patients with inflammatory bowel diseases (IBD), the
occasional detection of melanomas or cerebral vascular malformations has been recently studied to
identify potential predisposing factors, such as genetic alterations, drug-induced immunosuppression, or
gut microbiota alterations [1]. The authors described the case of a patient with Crohn’s disease affected
by an intracerebral right parieto-temporal melanoma with radiological features mimicking a cerebral
cavernous malformation.
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2 Case Illustration

2.1 Clinical History
A 67-year-old female patient suffering from stenosis of the small bowel secondary to Crohn’s disease

was urgently hospitalized and treated with surgical removal of the terminal ileum followed by latero-
lateral anastomosis between the remaining ileum and the descending colon. During postoperative week 1,
the patient developed psychomotor agitation followed by altered consciousness.

2.2 Imaging and Histological Examination
An urgent brain CT-angiography was performed, showing a well-defined right parieto-temporal

intracerebral hemorrhage (6 cm × 5 cm) with intralesional calcifications, highly suggestive for a cerebral
hemorrhagic cavernous malformation (Fig. 1).

The patient was admitted to our neurosurgery unit with G.C.S. score of 4/15 and right anisocoria. She
underwent a right decompressive craniectomy with hematoma drainage and complete resection of the lesion.
Histologic examination showed fragments of highly vascularized neoplastic tissue with epithelioid pattern
and characteristic immunophenotype (MART1+, S100+, HMB45+, PANCK-) of melanoma.

2.3 Postoperative Course and Post-Operative Imaging
Awhole body 18-FDG PET/CT scan was subsequently performed, revealing no tracer uptake (Figs. 2A,

2B). Postoperative brain CT and MRI scan showed a complete removal of the lesion (Figs. 3A, 3B).
The patient progressively improved, most notably after performing hydroxyapatite cranioplasty (Fig. 4).
The patient was discharged on postoperative day 20 and transferred to the radiation oncology unit for the
adjuvant treatments.

Figure 1: Preoperative axial brain CT-angiogram showing a well-defined right parieto-temporal
intracerebral hemorrhage (6 cm × 5 cm) with intralesional calcifications
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Figure 2: Whole body (A) and cerebral (B) 18-FDG PET/CT scan showing no tracer uptake

Figure 3: Postoperative brain contrast-enhanced T1-contrast MRI (A) and head CT scan (B) showing a
complete removal of the lesion

Figure 4: Postoperative brain axial CT scan performed after hydroxyapatite cranioplasty
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3 Discussion

IBDs represent complex pathologies with high rates of extraintestinal manifestations, including intracranial
lesions like cavernous malformations and melanomas. The presence of an intracranial lesion may not always be
evident clinically, and symptoms may be insidious or acute. Hence, prompt diagnosis and treatment are crucial to
reducing patient’s morbidity and mortality. Although imaging plays an important role in the detection of
intracranial lesions, it may be non-specific in differentiating melanomas from cavernomas, as both may
appear as space-occupying lesions with hemorrhagic characteristics. Definitive diagnosis requires further
histopathological exams with immunohistochemical staining for tumor markers detection.

Crohn’s disease involves transmural inflammation of the whole gastrointestinal tract that causes functional
and mechanical impairment of microvascular circulation, leading to a chronic inflammatory state [2]. This
condition promotes a hypo-inflammatory state and may facilitate the development of tumors with a
predisposition to prothrombotic events [1]. The use of biologic therapies can also induce systemic vasculitis
as a side effect, which, when occurring in the cerebral vascular system, may lead to subarachnoid
hemorrhages [3]. As demonstrated, a microbiome alteration can influence the appearance of cavernous
bleeding malformation [4]. In particular, a stimulation of endothelial TLR-4 and gut microbiome can
promote cerebrovascular malformations, justifying microvascular damage and consequent bleeding that can
mimic a cavernous malformation [5]. In patients presenting with acute symptoms requiring urgent or
emergent intervention, the diagnosis of intracranial melanoma may be missed when solely using imaging.

Considering the current literature, this is the fifth case of a primary malignant melanoma mimicking a
cavernoma (Table 1) [6–8].

However, our case is the first to describe these findings in the supratentorial space. Diagnosis based on
brain imaging may be further complicated in the presence of recent bleeding, making primary malignant
melanomas and cavernomas radiologically indistinguishable, and thus postponing tailored therapy.
Metastatic melanoma has a median survival time of 113 days. In the presented case, the patient was
treated for Crohn’s disease with adalimumab, and according to recent studies, there is a plausible
connection between IBD therapies and development of melanoma, especially in patients treated with anti-
TNF alpha biologics [3]. These therapies compromise the immune surveillance, leading to an increased
susceptibility to oncogenic retrovirus infections and to oncogene activation, increasing the risk of
melanoma onset. There are no studies in literature mentioning an association between adalimumab and
the onset of intracranial melanomas.

Table 1: Patients with intracranial melanoma mimicking cavernoma reported in the literature

Author/year Age Sex Symptoms and signs Location Immunohistochemistry Other
pathologies

Watanabe
et al. 2008 [8]

41 F hemi dysesthesia, VI, VII
palsy and hemiparesis

brainstem S100 and HMB-45 + NR

Lu et al.
2014 [6]

69 M Dizziness and diplopia, VI
palsy

brainstem S100+ NR

Lu et al.
2014 [6]

62 F Dizziness and dysphagia, III
and VI palsy

brainstem NR NR

Naeem et al.
2019 [7]

40 M Vertigo, dizziness, headache brainstem S100, HMB-45,
Melan-A+ Ki67 high

NR

Our case, 2022 67 F Coma (GCS score 4/15) Parieto-
temporal

MART1+, S100+,
HMB45+,

Crohn’s
disease
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Nevertheless, Kouklakis et al. [9,10] reported the onset of two primary malignant melanomas following
adalimumab therapy in two patients without any risk factors. Moreover, Schaff et al. [11] presented the case
of a young male patient with a diagnosis of neurocutaneous melanosis and IBD that has developed
leptomeningeal melanoma after adalimumab therapy.

The use of TNF-alpha inhibitors, indeed, promotes the extinguishing of several inflammatory diseases,
causing at the same time an increased risk of cancer reactivation. This condition can also promote the ability
of immunogenic tumors, such as melanoma, leading to the suppression of immune system and subsequent
metastasizing. Patients with IBD, indeed, showed a clear immune dysfunction that can justify an
alteration in tumor surveillance, leading to a higher risk of melanoma onset. According to Singh et al.
[12], beyond the use of immunomodulator, a 37% increased risk of melanoma is strictly associated to
IBD. Finally, the relationship with primary intracranial melanoma is still unknown, requiring a larger
patients’ cohort and randomized trials.

Biologic therapy, which induces a systemic modification of microvascular circulation, may result in a
chronic inflammatory state, and promote intracranial bleeding that may have the appearance of a
cavernous malformation. In these cases, where imaging can mislead a correct diagnosis, histopathology is
diagnostic, and guides tailored treatment planning.

4 Conclusion

The presence of intracerebral melanomas in IBD patients, although rare, is a possible occasional finding
in clinical and surgical practice. Differential diagnosis between intracerebral malignant melanoma and
cavernoma may be challenging, considering the possible coexistence of these pathologies in the context
of IBD. Patients with a long history of IBD may require a more careful and multidisciplinary approach to
exclude the possible presence of additional intracranial lesions.
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