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CASE REPORT

Primary intracranial malignant melanoma 
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Abstract 

Background Primary central nervous system melanoma is an extremely rare entity and even rarer in children 
and adolescents as compared to adults. It is often difficult to consider a diagnosis of intracranial melanoma pre-oper-
atively without any clinical evidence of neurocutaneous melanosis.

Case presentation Herein, a case of primary melanoma of the brain is reported in a 17-year-old female who pre-
sented with headache, vomiting, and focal neurological deficit in the form of left-sided facial palsy and limb weakness. 
A contrast-enhanced computed tomography of head was performed which revealed a heterogeneously hyperat-
tenuating mass lesion at left gangliocapsular region showing peripheral enhancement with internal non-enhancing 
cystic component. The patient underwent left frontotemporal craniotomy. The diagnosis was made on histopatho-
logical examination, which showed an invasive tumor comprising of epithelioid to spindled cells arranged in sheets, 
nests, and singly scattered. The special stains and immunohistochemical markers proved very helpful in establishing 
the diagnosis.

Conclusions The case highlights the uncommon occurrence of primary intracranial melanoma in the pediatric age 
group, the perplexing histological features, and the rapid and fatal course.
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Background
Malignant melanoma arises from the specialized pig-
mented cells called melanocytes, which are derived from 
the neural crest, and have aggressive behavior. They arise 
most often in the skin. However, they can occur at any 
sites, including the uvea, mucosal surface, leptomeninges 
and visceral organs [1]. Primary intracranial melanoma, 
though uncommon, are reported chiefly in the adult 

population and have a predilection toward the cerebral 
lobes, posterior fossa and pineal region [2]. In children, 
it is even more rarer and observed in association with 
congenital melanocytic nevi or neurocutaneous mela-
nosis [3]. Herein, we describe a case of primary intracra-
nial malignant melanoma (PIMM) in a young adolescent 
female with no known extracranial primary tumor.

Case presentation
A 17-year-old female patient presented to the outpa-
tient department with headache and vomiting for three 
months associated with acute onset left-sided facial palsy. 
The patient had no visual complaints, seizures or loss of 
consciousness. There was no significant past medical or 
family history. On examination, her vitals were stable. 
Neurological examination showed normal flexor plantar 
reflex of both limbs and a Glasgow coma scale of 15/15. 
Complete blood count was within normal limits. Patient 
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underwent a contrast-enhanced computed tomography 
of brain (shown in Fig.  1a) which showed a large lobu-
lated solid-cystic heterogeneously hyperattenuating mass 
lesion at the left gangliocapsular region. The post-con-
trast scan (shown in Fig. 1b) showed moderate enhance-
ment of the solid component of the tumor with mild 
peripheral wall enhancement. MRI was performed for 
further characterization. The axial T2 (shown in Fig. 1c) 

and T1 (shown in Fig. 1d) images demonstrate the solid-
cystic nature of the lesion, the cystic component show-
ing hypointense signal on T2 and hyperintense signal 
on T1 with fluid–fluid level (white arrows). The solid 
component of the lesion shows heterogeneous signal 
on both T2 and T1 images. The susceptibility-weighted 
image showed extensive blooming and does not restrict 
on the diffusion image. Considering the hypointense 

Fig. 1 The axial plain (a) and contrast CT head (b) reveals heterogeneous hyperattenuating mass at left gangliocapsular region with moderate 
perilesional edema and showed moderate post-contrast enhancement with internal non-enhancing cystic component. The axial T2 (c) and T1 (d) 
images demonstrate the solid-cystic nature of the lesion, the cystic component showing hypointense signal on T2 and hyperintense signal on T1 
with fluid–fluid level (white arrows). The solid component of the lesion shows heterogeneous signal on both T2 and T1 images
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signal on T2 and a hyperintense signal on T1 images, a 
possibility of left basal ganglia diffuse glioma with inter-
nal hemorrhage or primary cerebral melanoma was 
considered. The patient underwent left frontotempo-
ral craniotomy. Intraoperatively, a soft, highly vascular, 
blackish and intra-axial lesion in the left gangliocapsular 
region was identified. The lesion was excised and sent for 
histopathology.

Gross examination showed multiple hemorrhagic to 
gray white soft tissue pieces. Microscopic examination 
showed brain parenchyma with an invasive tumor com-
prising of epithelioid to spindled cells arranged in sheets, 
nests, and singly scattered. The tumor cells showed mod-
erate nuclear pleomorphism and had eccentric to cen-
tral nuclei, coarse chromatin, prominent nucleoli and 
moderate amount of well-defined eosinophilic granular 
cytoplasm. Few intranuclear inclusions were also noted. 
Several of these cells contained intracytoplasmic pig-
ment, which was coarse black granules and obscuring 
the nuclear details, as well. Frequent mitotic activity was 
seen. Several multinucleated bizarre cells were seen along 
with areas of necrosis and hemorrhage. Many hemosi-
derophages were also noted (shown in Fig. 2a–d). A dif-
ferential diagnosis of metastatic epithelial malignancy, 

germ cell tumor, hematological malignancies and mela-
noma was considered based on morphological findings. 
Thereafter, a panel of immunohistochemical markers 
comprising CK, CD45, synaptophysin, SALL4, human 
melanoma black-45 (HMB-45) antibody and SRY-related 
HMG-box  10 (SOX10) were applied (shown in Fig.  3a, 
b). Tumor cells showed strong expression of HMB-45 
and SOX10, while they were negative for CK, CD45, syn-
aptophysin and SALL4. The possibility of meningioma 
was not considered as the lesion was intra-axial, and no 
dural attachment was noted. The possibility of glioma 
was ruled out based on morphological features and the 
absence of fibrillary background.

A final diagnosis of malignant melanoma was consid-
ered. A detailed examination to look for foci of a mel-
anocytic lesion at any extracranial site was done. On 
dermatological examination, a few small-sized nevi rang-
ing in size from 0.2 to 0.5 cm with regular borders were 
noted on the face and neck with an occasional nevus in 
the axillary region. These lesions were present clinically 
for several years and did not show any increase in size or 
any change in shape. Ultrasonography of abdomen and 
neck revealed no evidence of melanoma. Hence, a diag-
nosis of primary intracranial melanoma was rendered, 

Fig. 2 a Histopathological examination shows a melanocytic tumor arranged in dyscohesive solid sheets and infiltrating into the glial tissue. b 
The tumor cells are large polygonal cells with powdery chromatin, prominent nucleoli and moderate amount of cytoplasm, which often contain 
pigment. c Schmorl’s stain highlights the intracytoplasmic melanin pigment. d Perls stain shows scattered hemosiderin laden cells
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and the patient was referred to the oncology department 
for adjuvant treatment.

On follow-up, the patient presented with headache and 
swelling over the previous operative site. NCCT brain 
revealed extradural collection over the left frontotempo-
ral craniotomy region and hydrocephalus. Therapeutic 
lumbar puncture and ventriculoperitoneal shunting were 
done. On a repeat follow-up after two weeks, the NCCT 
brain showed subdural hygroma due to shunt over-
drainage. The relatives of the patient declined any further 
treatment. Unfortunately, the patient succumbed to the 
illness after one month before any adjuvant therapy was 
initiated.

Discussion
Melanoma in adolescents or children is uncommon and 
accounts for approximately 3–4% of all malignancies in 
childhood [4]. However, an increasing incidence has 
been recorded over the recent three decades, particu-
larly in the adolescent age group (≥ 15  years). A retro-
spective study described 13 cases of pediatric melanoma 
(3–21 years) over a period of 13 years, of which 9 cases 
had been documented in patients ≥ 15 years of age [5].

Intracranial malignant melanomas are uncommon and 
can occur either as primary form or as metastasis. Meta-
static melanomas are the third commonest intracranial 
metastatic tumors in adults. Nevertheless, PIMMs are 
rare, with an estimated 250 cases described in English 

literature [6]. PIMMs comprise only 0.07% of total intrac-
ranial malignancies [7]. The first case of primary intrac-
ranial melanoma was first described by Ogle in 1899 
[8]. PIMMs are described chiefly in adults with a peak 
incidence in the 4th-5th decades [6]. It is extremely rare 
in the adolescent age group. Since 2001, only 8 cases of 
PIMMs in patients less than 20  years of age have been 
described in the literature (Table 1) [9–16].

Clinically, these cases present with headache, focal 
neurological deficits, seizures, mental state alteration 
and intracranial hypertension. On CT scan, hyperdense 
lesions with moderate post-contrast enhancement are 
seen. On MRI, these lesions show hyperintensity on 
T1-weighted images and hypointensity on T2 images. 
This is because of the paramagnetic effects of melanin 
[11]. Increased propensity to intratumoral bleed is seen 
in melanomas, often resulting in diagnostic confusion 
with hemorrhage and vascular neoplasms such as meta-
static renal cell carcinoma on radiological imaging.

Histologically, primary central nervous system (CNS) 
melanomas share similar features to melanomas at 
other sites. Microscopic findings reveal a highly cel-
lular tumor arranged in solid sheets of dyscohesive 
large epithelioid to spindled cells. Immunohistochem-
istry is often required for confirmation of diagnosis, 
particularly in teenagers where these lesions are very 
uncommon. The differential diagnosis for these tumors 
includes metastatic melanomas that are far more 

Fig. 3 The tumor cells show strong cytoplasmic expression of HMB-45 (a) and strong nuclear expression of SOX10 (b)
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common than primary CNS melanomas. The diagnosis 
of these primary CNS melanomas can only be made by 
excluding any evidence of melanomas arising from the 
site other than CNS. This can be done by detailed clini-
cal examination, including dermatological, ophthalmo-
logical and radiological examination. The other primary 
tumors of CNS that can produce melanin pigment 
include uncommon variants of schwannoma, medul-
loblastoma, meningioma and gliomas. These entities 
can be easily differentiated by imaging and pathological 
features.

Until recently, the molecular pathogenesis of intrac-
ranial melanomas was largely unknown in compari-
son with melanomas arising outside CNS due to the 
rarity of these neoplasms. Studies have shown that 
PIMMs have different molecular profile compared 
to the melanomas arising in the cutaneous sites. The 
genetic abnormalities of PIMMs resemble those of the 
uveal melanomas and include mutation in GNAQ and 
GNA11 genes. In addition, NRAS gene mutation is 
described in PIMMs of pediatric age group [17].

To date, there is no consensus regarding treatment 
for PIMMs. Usually, surgery is the preferred treatment 
for the patients, while there is no clear benefit of radi-
otherapy or chemotherapy [7]. Arai et  al. [6], in their 
review of 49 cases of PIMMs, concluded that gross 
resection is the most effective treatment. Currently, 
available adjuvant therapy has no significant role in 
increasing survival as of now. Primary CNS melanoma 
has a better prognosis than metastatic malignant mela-
noma. Man et al., in a study of 84 primary CNS mela-
nomas, concluded that age is an important predictor of 
prognosis and pediatric age group patients usually have 
the worst prognosis. Median survival in the pediatric, 
adult and elderly population is approximately 3, 17 and 
16 months, respectively [18].

Conclusion
The primary CNS melanoma is a rare entity, especially 
in the pediatric and adolescent age group. The diagno-
sis of intracranial melanoma is often challenging due 
to a lack of specific clinical and radiological imaging 
findings. It remains a complex diagnosis on radiologi-
cal imaging and needs exclusion of commoner entities. 
Histopathology, along with the use of immunohisto-
chemistry, aids in establishing the diagnosis of these 
lesions. The present case highlights the difficulties 
faced in management of this rare neoplasm and adds 
to the limited pool of literature for primary intracranial 
malignant melanoma. A multidisciplinary neuro-oncol-
ogy tumor board comprising of neurosurgeons, radi-
ologists, dermatologists, pathologists and oncologist 
should be formed to effectively manage such rare entity.
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Table 1 Primary intracranial malignant melanoma cases described in childhood and adolescent age group

CT Chemotherapy; F female; M male; and RT radiotherapy

No Authors/year Age/sex Clinical features Location Treatment Outcome

1 Lim et al./2023 [10] 15/M Headaches, vomiting and pho-
tophobia

Right frontal lobe Surgery + CT + RT Died at 8 months

2 Otero-soto et al./2021 [9] 17/M tonic–clonic seizures Right frontal parafalcine Surgery + CT + RT Died

3 Sivaraju et al./2018 [11] 16/M Headache, vomiting, left upper 
and lower limb weakness

Right parietal region Surgery + RT Died at 9 months

4 Mondal S et al./2017 [12] 11/F Headache, vomiting, ataxia left occipital region Surgery + RT Disease free at 24 months

5 Balakrishnan et al./2015 [13] 16/M Headache, seizure, blurring 
of vision, vertigo

Temporal lobe Surgery + CT + RT Died at 7 months

6 Chen et al./2013 [14] 16/M Headache, impaired vision Frontotemporal Surgery + CT + RT Died at 6 months

7 Son et al./2003 [15] 12/M Headache Parietal-Falx Surgery + RT Died at 25 months

8 Desai et al./2001 [16] 17/F Headache, vomiting, diplopia Cerebello-pontine angle Surgery + RT Alive at 12 months



Page 6 of 6Vishwajeet et al. Egyptian Journal of Neurosurgery           (2024) 39:18 

Declarations

Ethics approval and consent to participate
 The Institutional Review Board of the All India Institute of Medical Sciences 
(AIIMS), Jodhpur, does not mandate the ethical approval for publication of 
individual case study.

Consent for publication
 The written informed consent to publish the images and clinical details of 
the patient was obtained from study participant’s parents. The consent will be 
made available on the request of the editor.

Competing interests
The authors declare that they have no competing interests.

Received: 6 June 2021   Accepted: 26 November 2023

References
 1. Cichorek M, Wachulska M, Stasiewicz A, Tymińska A. Skin melanocytes: 

biology and development. Postepy Dermatol Alergol. 2013;30(1):30–41.
 2. Suranagi VV, Maste P, Malur PR. Primary intracranial malignant melanoma: 

a rare casewith review of literature. Asian J Neurosurg. 2015;10(1):39–41.
 3. Al-Hadithy N, Al-Nakib K, McGurk S, Quaba A. Primary intracranial mela-

noma in a child with a giant congenital melanocytic naevus and normal 
MRI. BMJ Case Rep. 2013:bcr2013009276.

 4. Li J, Thompson TD, Miller JW, Pollack LA, Stewart SL. Cancer incidence 
among children and adolescents in the United States, 2001–2003. Pediat-
rics. 2008;121(6):e1470–7.

 5. Berk DR, LaBuz E, Dadras SS, Johnson DL, Swetter SM. Melanoma and 
melanocytic tumors of uncertain malignant potential in children, ado-
lescents and young adults—the Stanford experience 1995–2008. Pediatr 
Dermatol. 2010;27(3):244–54.

 6. Arai N, Kagami H, Mine Y, Ishii T, Inaba M. Primary solitary intracranial 
malignant melanoma: a systematic review of literature. World Neurosurg. 
2018;117:386–93.

 7. Iizuka H, Nakamura T, Kurauchi M. Primary intracranial melanoma—case 
report. Neurol Med Chir (Tokyo). 1990;30:698–702.

 8. Ogle C. Sarcoma of pineal body with diffused melanotic sarcoma of the 
surface of cerebrum. Tr Pathol Soc Land. 1899;1:4–6.

 9. Otero-Soto GA, Vidal-Anaya V, Labat EJ. Primary brain melanoma in a 
pediatric patient: a case report. Am J Case Rep. 2021;22: e926749.

 10. Lim MJR, Tan EEK, Wong RX, Chang KTE, Fortier MV, Cheong TM, et al. 
Pediatric primary intracranial malignant melanoma: case report and 
literature review. Pediatr Neurosurg. 2023;58(4):223–30.

 11. Sivaraju L, Ghosal N, Mahadevan A, Krishna AU, Rao S, Hegde AS. Aggres-
sive primary pediatric intracranial malignant melanoma: Sphinx of the 
tissue diagnosis. Asian J Neurosurg. 2019;14(1):275–9.

 12. Mondal S, Pradhan R, Pal S, Bhattacharya S, Banerjee A, Bhattacharyya D. 
Primary intracranial malignant melanoma in an adolescent girl: a case 
report. Clin Cancer Investig J. 2016;5(6):551–3.

 13. Balakrishnan R, Porag R, Asif DS, Satter AM, Taufiq M, Gaddam SS. Primary 
intracranial melanoma with early leptomeningeal spread: a case report 
and treatment options available. Case Rep Oncol Med. 2015:293802.

 14. Chen X, Zhimao J, Yuzhuo H, Peng G, Wu X, Feng Y, et al. Congenital 
melanocytic nevi with primary cerebral melanoma: a rarity. APSP J Case 
Rep. 2013;4(3):43.

 15. Son YJ, Wang KC, Kim SK, Cho BK, Chi JG, Kim YM. Primary intracranial 
malignant melanoma evolving from leptomeningeal melanosis. Med 
Pediatr Oncol. 2003;40(3):201–4.

 16. Desai K, Dindorkar K, Goel A, Shenoy A. Primary cerebello-pontine angle 
malignant melanoma: a case report. Neurol India. 2001;49(2):200–2.

 17. Küsters-Vandevelde HV, Küsters B, van Engen-van Grunsven AC, Groenen 
PJ, Wesseling P, Blokx WA. Primary melanocytic tumors of the central 
nervous system: a review with focus on molecular aspects. Brain Pathol. 
2015;25(2):209–26.

 18. Man W, Wang G. Incidence, outcomes and predictors of primary central 
nervous system melanoma: a SEER-based study. World Neurosurg. 
2019;129:e782–90.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Primary intracranial malignant melanoma in an adolescent female: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


