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Abstract
Cancer includes a broad group of diseases that are characterized by the uncontrolled growth of abnormal cells, which can af-
fect any part of the organism, and according to the World Health Organization (WHO), is one of the leading causes of death 
worldwide. One of the hallmarks of cancer is the development of metastasis, the main cause of death in more than 90% of 
cancer patients. It has been estimated that around 20% of cancer patients will develop brain metastasis. This mini-case review 
presents different unique cases of patients with lung cancer, breast cancer and melanoma resulting in brain metastasis. Many 
of the therapies used in the treatment of cancer do not cross the blood-brain barrier, requiring new drugs to avoid tumor 
growth and a poorer prognosis.
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Background

Cancer includes a broad group of diseases that are char-
acterized by the uncontrolled growth of abnormal cells, which 
can affect any part of the organism. According to the World 
Health Organization (WHO), cancer is one of the leading causes 
of death worldwide and it is predicted that in the next 20 years, 
the cases will increase from 19.3 to 30.2 million [1]. In gen-
eral, cancer incidence and mortality is increasing rapidly, due 
to population aging and growth, and changes in risk factors, 
being related to socioeconomic development [2]. The most 
frequent tumors are female breast, lung, prostate, nonmela-
noma of skin and colon; and those causing the highest number 
of deaths are lung, liver, stomach, female breast and colon [2].

The hallmarks of cancer are genome instability and muta-
tion, evasion of cell death, cell proliferation, angiogenesis, inva-
sion and metastasis, among others [3]. Metastasis is the de-
velopment of secondary tumors in a part of the body distant 
from the original tumor [4]. The main steps of the metastatic 
cascade include invasion of the surrounding tissue, intravasa-
tion, circulation, extravasation, and colonization of the distant 
tissue by tumor cells [4].

It has been estimated that around 20% of cancer patients 
will develop brain metastasis [5]. Approximately, 20-56% of 
patients with lung cancer, 5-20% with breast cancer and 7-16% 
with melanoma have been associated with brain metastasis 
[5]. Many of the therapies used in the treatment of cancer do 

not cross the blood-brain barrier, requiring new drugs that can 
reach the site of tumor growth and, in addition, brain metasta-
ses are associated with a poorer prognosis [6,7].

Unique cases and discussion

Kozic et al. reported a case of a 54-year-old male with 
weakness and seizures, whose Magnetic Resonance (MR) 
showed a fibrous tumor in the frontoparietal region [8]. His-
topathology revealed the presence of eosinophilic cytoplasm, 
irregular cell nuclei, a high mitosis rate and an elevated Ki-67 
index, which is a marker of cell proliferation and is associated 
with a worse prognosis [9]. These features were consistent with 
undiagnosed primary neuroendocrine lung cancer, the tumor 
type with the highest percentage of brain metastasis. This was 
the first case of a metastatic brain tumor with no previous histo-
ry of antiangiogenic treatment and highlighted the importance 
of the use of MR for diagnostic applications [8]. Large cell neu-
roendocrine lung cancer is a rare and aggressive disease and 
represents 3% of all lung cancers [10]. Garcia de de Jesus et 
al. described another case: A 63-year-old female with frontal 
headaches with an abnormal motor exam. MR and Computed 
Tomography (CT) revealed tumor masses in the thorax and 
brain [11]. The anatomopathological analysis of the cranioto-
my was compatible with large cell neuroendocrine lung can-
cer that had led to brain metastasis. These cases demonstrate 
the importance of creating targeted clinical trials for aggres-
sive cancers to provide more specific treatment and the key 
role of the diagnosis [11].
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Another cancer with a large number of metastases develop-
ing in the brain is breast cancer. A 39-year-old premenopausal 
female was diagnosed with grade 3 invasive ductal carcinoma 
(Hormone Receptor (HR) positive and HER2 negative) [12]. 
Three years after the initial diagnosis, the patient presented 
headaches, numbness and syncopal episodes. MR of the brain 
showed a tumor mass in the thalamus and all other tests 
showed no evidence of extracranial metastases. Taking into 
account the frequency of breast cancer subtypes and metas-
tasis, HR+/HER2- breast cancer commonly metastasizes to 
bone (56%), followed by lung, liver and brain (only 4.3%) [13]. 
However, in this case, the patient only developed brain metas-
tasis from breast cancer HR+/HER2-. This rare clinical presenta-
tion has also been described by Ehsan et al. [14]. A 45-year-old 
female patient with breast cancer HR+/HER2-, diagnosed 8 
years earlier, developed a meningioma. Meningiomas are 
approximately 30% of all primary tumors of the Central 
Nervous System (CNS), but metastasis of other cancers to intra-
cranial tumors is a rare event [15]. More studies on treatments 
and therapy combinations are needed to increase the survival 
of breast cancer patients taking into consideration the different 
subtypes.

The third cancer with the highest proportion of metastasis in 
the brain is melanoma. In another report, Yu et al. described a 
late brain metastasis, 16 years after the diagnosis of skin mela-
noma [16]. A 41-year-old female presented with progres-
sive alteration of consciousness for 6 weeks and acute coma 
for 6 hours. CT of the head showed intracranial masses, with 
hemorrhage and brain compression. This case demonstrated 
the need for long-term follow-up of patients with cutaneous 
melanoma, even though recurrence of melanoma 10 years 
after diagnosis of the disease is rare [16]. On the other hand, 
another case has been documented. A 43-year-old female 
presented severe headaches and the various tests carried out 
led to the conclusion that it was a brain metastasis from an 
unknown malignant melanoma [17]. Less than 10% of all mela-
noma cases present with an unknown primary tumor location 
and it is suggested that it results from a primary melanoma 
that has spontaneously remitted and cannot be identified 
[18]. Therefore, nearly diagnosis and treatment would improve 
the prognosis of these patients [17].

Conclusions

Metastasis is the main cause of death in more than 90% of 
cancer patients and it has been estimated that around 20% of 
these patients will develop brain metastasis. Many of the treat-
ments applied do not cross the blood-brain barrier, thus it is 
of great importance to explore the potential of new drugs, 
targeted clinical trials and improvements in the diagnosis 
and long-term follow-up of patients with primary tumors.
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