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INTRODUCTION

M
elanoma is a malignant tumor originating 

-
des 

as the uvea, the gastrointestinal tract, the urogenital 
radiation, 

w

-

geographic location, and is usually higher in male pa-
-
-

as diagnostic challenges, rapid tumor growth, a high 
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Abstract. -
lenges due to their aggressive nature and the complexity of managing both intracranial 
and extracranial disease. Advances in systemic therapies, including immune checkpoint 
inhibitors (ICIs) and targeted agents, such as BRAF and MEK inhibitors, have improved 
outcomes for MBM patients, particularly those with asymptomatic disease. Combination 
therapies, especially nivolumab plus ipilimumab, have shown higher intracranial response 
rates and durable control compared to monotherapies. Local treatments, including stereo-
tactic radiosurgery (SRS) and surgical resection, remain vital for managing symptomatic or 

Recent evidence suggests synergy between ICIs and radiation, leading to improved tumor 
control and survival, though risks of radiation necrosis require further study. Despite the 

Multidisciplinary approaches tailored to individual patient characteristics are essential to 
-

bined systemic and local treatment modalities in MBM management.
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-

des or 
-

While brain metastases remain the most common 
-

noma, rare and severe complications, such as spi-

e-
scribed a patient presenting with acute paraplegia 
caused by a primary spinal melanoma involving both 

-

-
-

-
gressive nature and potential to mimic more common 

lym

Diagnostic and management challenges in neuro-

meningiomas at the craniovertebral junction present 
-

tures, such as the brainstem, spinal cord, and cranial 

-
-

-
agnostic challenges, where radiographic modalities, 

-

-
agnosing and managing lesions in anatomically sensi-

-

-
cade due to advances in immunohistochemistry and 
genetic analysis, which have improved diagnosis and 
guided therapeutic decisions. Melanoma is character-

-
nogenicity, with over 20 genes implicated in disease 
progression. The most common mutations occur in the 

-
-

genes, such as PTEN and p16, are also commonly 

tumor growth and invasiveness, particularly in the 
-

stimulates tumor growth, angiogenesis, and metasta-
-

-

Melanoma metastases reach the brain via the blood-
stream and must overcome the blood-brain barrier 

the BBB, metastatic cells initially accumulate around 

The brain microenvironment is generally hostile to me-
tastases. However, some cells, such as astrocytes, can 

-

the brain parenchyma. These cells degrade amyloid 

The amyloid beta secreted by the tumor cells stimulates 
-

matory phenotype. Additionally, amyloid beta promotes 
-

-
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-
s

-
peutic approaches and potential combination strategies.

Management of brain metastases  
from melanoma

should be conducted by a multidisciplinary team com-
prising oncologists, neurosurgeons, radiologists, and 
neurologists to ensure comprehensive patient care. 

-

to achieve local disease control. Stereotactic radiosur-
-

and without wides

Systemic therapy of brain metastases  
from melanoma

Systemic therapy plays a crucial role in the manage-
-

-

-

-

immune response against the tumor by preventing 

-
ing CTLA-4 leads to tumor regression in mice, which 

metastatic melanoma, ipilimumab, by the FDA in 2011.

-

as trametinib and cobimetinib, have shown activity 
against intracranial metastases. Combination strate-
gies involving immunotherapy and targeted agents 

are under investigation and have shown promising 

Summary of recent clinical trials on therapeutic 
approaches for melanoma brain metastases

Recent clinical studies have provided valuable in-

-

-

-
tient cohorts, with cohort A enrolling 51 individuals with 
asymptomatic MBMs and cohort B including 21 pa-
tients who had symptomatic MBMs on a stable steroid 

-

A and 5% in cohort B, with intracranial progression-

compared high-dose ipilimumab to the FDA-approved 

months. Importantly, this larger study revealed a great-

demonstrated improved objective response rates, 

melanoma patients without brain metastases, along 
-

-

agent nivolumab was assessed in the Australian 

in asymptomatic, untreated MBM patients, yet only 
6% in patients with symptomatic or previously treated 
lesions. Des

-
tors consistently produces around a 20–25% ICRR in 
asymptomatic MBM patients, with nearly all respons-

Combination immunotherapy has shown even great-
-



77Current therapeutic approaches to cerebral metastases..

Ta
b

le
 1

. 

Tr
ea

tm
en

t
Pa

tie
nt

 P
op

ul
at

io
n

In
tr

ac
ra

ni
al

 R
es

po
ns

e 

C
oh

or
t A

: a
sy

m
pt

om
at

ic
 

-

As
ym

pt
om

at
ic

 M
BM

-
-

-

As
ym

pt
om

at
ic

 M
BM

-
M

BM
-

-

-

M
BM

 p
at

ie
nt

s
-

-
to

xi
ci

tie
s

As
ym

pt
om

at
ic

 M
BM

-

-
-

-
-

-
m

en
t n

aï
ve

 o
r p

re
-tr

ea
te

d

Sy
m

pt
om

at
ic

 a
nd

 a
sy

m
p-

to
m

at
ic

 M
BM

M
oD

E
S

t r
es

po
ns

e 
in

 s
ym

pt
om

at
ic

 

M
BM

-

-
-

-

-
-



78 D. Slavkov, P. Troyanova, Sv. Troyanova-Slavkova

-

had not yet been reached. Following these results, 

-

However, this combined treatment is associated 
-

response rates and survival.

The NIBIT-M2 phase III trial compared nivolumab plus 
-

-
-

-

rates were higher compared to monotherapies.

PD-1 and CTLA-4 pathways is considered the most 

based on mutation status, symptom presence, and 
overall health is essential, and new therapeutic strat-

due to their poorer outcomes.

-

strate activity against brain metastases. Combination 
-

-

MBMs – either treatment-naïve or previously treat-
-
-

3.8 months in both groups. Median overall survival 

-

a modes

-
cluding both symptomatic and asymptomatic cases 

-
tion subtype and prior brain-directed therapy. However, 

-

lower response rates and shorter iPFS.

Among 65 participants – including 40% with symp-
tomatic disease – the overall ICRR was 42%, the 

and the median iPFS was 5.3 months.

-

yielded comparable two- and three-year survival 

A phase III study investigating the optimal therapeutic 

inhibitors upon progression, against the reverse 

-
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Local therapies: surgery and radiation

While many patients with melanoma brain metastases 

systemic therapies. Historically, whole-brain radiother-
apy was widely used, but it has shown limited survival 

In contrast, stereotactic radiosurgery delivers high dos-

Clinical trials have shown that SRS combined with 

status compared to WBRT alone, but also increases the 
espite 

-

-

prevent new brain metastases. In a phase III trial com-
-

control or median overall survival, though WBRT did re-

testing adjuvant SRS to the surgical cavity have shown 

Both laboratory and clinical evidence indicate that im-
-

tion, even stimulating responses in tumors outside the 

-
ment improved local tumor control and overall survival 

receiving concurrent SRS and ICI had better one-year 

De-
s

-

-
tions, it remains important in certain cases. Surgery 

over 3 cm, lesions resistant to radiation and systemic 

that combining surgery or SRS with systemic treat-

-

CONCLUSION

-

oncology and dermato-oncology due to the aggressive 
-
-

such as immunotherapy and targeted therapy, have 

melanoma, yet their optimal use, especially in the con-

have shown rapid tumor responses in patients harboring 
BRAF mutations, resulting in high objective response 
rates. However, these responses may be short-lived, 

-
trast, immunotherapy typically induces more durable 

initial response rates may be lower. Recent clinical 
-

BRAF-mutated advanced melanoma, including those 
with brain metastases, underscoring its role as the pre-

-
-

Current data indicate that both immunotherapy and 

throughout treatment, which is encouraging, given their 

although inconsistencies and methodological limita-

Meanwhile, stereotactic radiosurgery remains a corner-
stone in managing brain metastases due to its precision 
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and ability to spare healthy brain tissue. While single-
-

ses, radioresistant tumors, such as melanoma, present 
ongoing challenges, showing lower local progression-

-
-

-

In parallel, emerging evidence suggests that combining 
radiotherapy with immunotherapy may have synergis-

Radiotherapy not only provides local tumor control, but 
also potentially enhances systemic anti-tumor immunity 
by increasing tumor antigen presentation and altering 
the tumor microenvironment. Clinical data reveal that 
patients receiving both radiotherapy and immunother-
apy show improved overall survival compared to those 

espite the grow-
-

ma brain metastases continue to receive radiotherapy 
without concurrent immunotherapy, underscoring the 

-

At the same time, basic and translational research has 

vulnerabilities that could be targeted with novel therapies. 

-

Encouragingly, recent clinical trials have demonstrat-

-

-

alternatives to the traditional surgery and radiation 
approaches. Combination immunotherapy using anti-

shown better outcomes compared to monotherapy. 
The most common mutation in metastatic melano-

and these patients respond well to targeted therapy. 
Studies have also demonstrated promising results 

Des -

systemic therapies have the potential to become the 

FUTURE DIRECTIONS

Des -

criteria, such as prohibiting corticosteroid use or active 

des
-

clinical scenarios and improve outcome relevance.

used to manage vasogenic edema but have well-

-
point inhibitor therapy is associated with worse out-
comes, possibly by hindering T-cell responses.

-
-

tients resistant to conventional immunotherapies. 

patients with brain metastases, although these ap-

-
tases, suggest that targeting these molecular altera-

Additionally, intracranial tumor burden – especially larg-

impact response to immunotherapy and progression 

therapies, such as surgery or SRS, earlier in treatment 
to control edema-inducing lesions and improve out-

-

I
 Designing inclusive clinical trials tailored to symp-
tomatic MBM patients, allowing multimodal treat-
ment and corticosteroid use.

 

 -
ed therapies, such as adoptive cell therapies and 

 Combining systemic immunotherapies with local 

improve intracranial control and survival.
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-
-

tients with melanoma brain metastases.
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