
Introduction 

Brain metastases are a frequent event in many malignancies, the 

commonest of which are malignant melanoma, lung and breast 

cancers [1]. They affect 40%–60% of the patients with stage IV 

melanoma, having carried a dismal prognosis until recently (median 

survival being weeks if untreated, and less than 1 year for treated 

patients) [2]. 

The traditional treatment for multiple brain metastases has been 

whole brain radiotherapy (WBRT), reserving surgery, stereotactic 

radiotherapy (SRT) or stereotactic radiosurgery (SRS) for patients 

with a limited number of lesions (3 or less) [3]. The appearance of 

novel systemic therapies such as immune checkpoints inhibitors 

and molecular targeted therapies has dramatically improved the 

prognosis of metastatic melanoma patients, even of those with 
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brain metastases [4,5]. 

In this new scenario it’s mandatory to reconsider the role of ra-

diotherapy (RT) and find out the best way to combine it with the 

aforementioned systemic therapies, aiming at improving the out-

comes of these patients and minimizing the potential toxicities of 

such an association. We report on the case of a young woman with 

multiple melanoma brain metastases who has been treated with 

target therapy and several courses of RT and who is doing well 20 

months after the first diagnosis of brain metastasis.  

Case Report 

The informed consent has been signed by the patient. A 43-year-

old Caucasian woman was initially diagnosed in 2010 with skin 

malignant melanoma of the back (Breslow thickness 0.59 mm, 
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Clark level III, negative lateral and deep margins, negative sentinel 

lymph node). The follow-up was negative till February 2019, when 

she was admitted for symptoms of intracranial hypertension. 

A brain magnetic resonance (MR) documented at least 10 supra-

tentorial lesions with the features of melanoma brain metastases 

(Fig. 1) while a computed tomography (CT) showed secondary le-

sions in both the kidneys and in the left adrenal. The patient also 

had a lesion of the neck which was pathologically proved to be a 

melanoma metastasis, carrying mutation of BRAF V600E. 

She underwent SRS of the three main brain lesions respectively 

in the right and in the left frontal lobes and in the right temporal 

lobe (10 Gy in single fraction to each lesion), and 5 days later was 

started on dabrafenib/trametinib. It’s been chosen to treat those 

lesions in order to potentially trigger a synergistic effect with a 

systemic therapy which has a documented effectiveness also for 

brain metastases as it crosses the blood-brain-barrier [6]. 

Actually, a CT scan performed 3 months later (Fig. 2) showed sig-

nificant response of the treated lesions to the SRT and, very inter-

estingly, a significant reduction in size of the other brain metasta-

ses which have not been treated. 

The subsequent follow-up was negative for more than 8 months, 

when a MR documented at least 3 new brain secondarisms (Octo-

ber 2019) (Fig. 3). Two of these lesions (in the right parietal lobe 

and in the right thalamic area) were treated with SRS (10 Gy in 

single fraction, December 2019); the systemic therapy with dab-

rafenib/trametinib has been withheld 5 days before and resumed 5 

days after the SRS. After 5 months (May 2020), as a follow-up 

brain MR showed an increase in number of lesions, dabrafenib/tra-

metinib have been interrupted and the patient underwent WBRT 

(30 Gy in 12 fractions). 

Noticeably, in this time there have been no clinical neither radio-

logical signs of toxicity due to the previous RT treatments, particu-

larly no signs of radiation necrosis or hemorrhage. In particular, the 

patient underwent a brain MR in October 2020, showing complete 

response of the lesions and no new metastases. Subsequently a 

second line therapy with nivolumab was started. At the moment 

(October 2020) the patient is fit and well (Karnofsky Performance 

Score [KPS] of 100). 

Discussion 

Malignant melanoma is the third commonest cancer metastasizing 

to the brain, after lung and breast malignancies [1]. The 40%–60% 

of the patients with stage IV melanoma have brain metastases, and 

even recent data show a dismal prognosis for those patients (3 to 6 

months) [7]. 

Fig. 1. A brain magnetic resonance image showing at least 10 supra-
tentorial lesions with the features of melanoma brain metastases.

Fig. 2. A computed tomograph scan performed 3 months later 
showed significant response of the treated lesions to the stereotactic 
radiotherapy.

Fig. 3. The subsequent follow-up was negative for more than 8 
months, when a magnetic resonance image revealed at least 3 new 
brain secondarisms (October 2019).
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Even for this reason, such patients have been excluded from 

clinical trials and traditional treatment for multiple melanoma 

brain metastases has been WBRT, reserving surgery, SRS or hypof-

ractionated SRT for the cases with a limited number of lesions (3 or 

less) [3], even if there’s an increasing use of SRT also for patients 

with a greater number of metastases, provided there is a relatively 

good prognosis and a satisfying performance status [8]. 

The introduction of novel systemic therapies such as immune 

checkpoints inhibitors and targeted therapies such as BRAF inhibi-

tor (BRAFi) and mitogen-activated protein kinase inhibitor (MEKi) 

has dramatically improved the prognosis of stage IV melanoma. 

So far, there’s shortage of prospective trials regarding the opti-

mal combination of novel systemic therapies and radiotherapy for 

brain metastases. Nevertheless, nearly all of the current literature 

agrees that in most cases their association can have promising 

outcomes being in the same time safe and without significant in-

crease in serious side effects [1,5,9].  

Additionally, the use of high doses per fraction makes it possible 

to take advantage of the abscopal effect, i.e., the phenomenon 

whereby the irradiation of a lesion causes the regression of other 

not treated metastases which are distant from the irradiated one 

[10,11]. The proper definition of abscopal effect requires the ab-

sence of systemic therapy, so cases in which RT is combined with 

target therapy and immunotherapy like the present one can be de-

scribed more precisely as an example of systemic therapy aug-

mented by radiotherapy (STAR) [12]. Consequently it’s possible to 

observe patients with melanoma brain metastases whose overall 

survival is far longer the traditional historical data. 

For instance Saiki et al. [2] have reported on a patient with 

BRAF-mutated melanoma treated with different courses of immu-

notherapy and vemurafenib and who is fit and well 59 months af-

ter treatment with Gamma Knife SRS of 98 brain lesions. 

Abu-Gheida et al. [13] described the case of a 45-year-old wom-

an with a BRAF-mutated melanoma with brain metastases. She re-

ceived WBRT and two Gamma Knife SRS treatments for localized 

disease progression. After about 6 months she was treated with a 

second WBRT for ependymal disease progression and subsequently 

maintained on BRAF and MEK inhibitors with brain disease control 

for more than a year. 

Our case is remarkable first of all because the patient is fit and 

well without signs of toxicity 20 months after the onset of the first 

brain lesion; and then because it confirms the possibility of exploit-

ing a potential STAR effect, further improving the treatment’s out-

come. 

Such an outcome, as in the previously mentioned cases, should 

be considered the result of the synergistic effect of systemic thera-

pies and high-dose hypofractionated RT. In the treatment of brain 

metastases such systemic therapies must obviously cross the 

blood-brain-barrier as it’s been documented for dabrafenib/trame-

tinib [6]. 

This case confirms that in patients with melanoma brain metas-

tases it’s possible to achieve outcomes which are significantly bet-

ter than the historical data, so clinicians should always consider an 

aggressive treatment for these patients, avoiding a nihilistic ap-

proach, above all if they have a good performance status. 

Radiobiological and translational research, as well as prospective 

clinical trials, are needed to clarify the optimal association of SRT 

and systemic therapies such as immunotherapy and target therapy 

in patients with melanoma brain metastases, with particular con-

sideration of timing and toxicities. 
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