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Brain metastases

Sample Preparation and Sequencing Efficiency of microRNA Libraries from Pituitary Adenoma
Tissue and Blood Plasma of Patients with Acromegaly for the Illumina Platform
Optimizing GBM organoid construction with hydrogel-based models: GelMA-HAMA scaffold
supports GBM organoids with clonal growth for drug screening
Population-Based Real-World Outcomes of Post-Operative Adjuvant Brain Cavity Radiotherapy
Versus Observation
Ultrasound-Mediated Drug Diffusion, Uptake, and Cytotoxicity in a Glioblastoma 3D Tumour
Sphere Model
Role of Amide Proton Transfer Weighted MRI in Predicting MGMTp Methylation Status, p53-
Status, Ki-67 Index, IDH-Status, and ATRX Expression in WHO Grade 4 High Grade Glioma
Applications of Advanced Imaging for Radiotherapy Planning and Response Assessment in the
Central Nervous System
Longitudinal Overlap and Metabolite Analysis in Spectroscopic MRI-Guided Proton Beam
Therapy in Pediatric High-Grade Glioma
Neuropsychological outcome in pediatric brain tumor survivors treated with proton radiation
prior to age 4 years

see also Intracranial metastases.

Epidemiology

Brain Metastases Epidemiology.

Classification

Brain Metastases Classification.

Scales

Karnofsky Performance Score.

Response Assessment in Neuro-Oncology Brain Metastases (RANO-BM).

Trials

Despite the frequency of brain metastases, prospective trials in this patient population are limited,
and the criteria used to assess response and progression in the CNS are heterogeneous 1).

https://pubmed.ncbi.nlm.nih.gov/40558042/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40558042/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40556129/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40556129/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40558288/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40558288/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40558513/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40558513/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40560010/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40560010/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40560014/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40560014/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40560017/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40560017/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40553407/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://pubmed.ncbi.nlm.nih.gov/40553407/?utm_source=Other&utm_medium=rss&utm_campaign=pubmed-2&utm_content=1XMgV6jliA8PRN7nb7n9azj8_iH9lom4v9iCU84CXZ8u-j-IoE&fc=20230118135752&ff=20250625154222&v=2.18.0.post9+e462414
https://neurosurgerywiki.com/wiki/doku.php?id=intracranial_metastases
https://neurosurgerywiki.com/wiki/doku.php?id=brain_metastases_epidemiology
https://neurosurgerywiki.com/wiki/doku.php?id=brain_metastases_classification
https://neurosurgerywiki.com/wiki/doku.php?id=karnofsky_performance_score
https://neurosurgerywiki.com/wiki/doku.php?id=response_assessment_in_neuro-oncology_brain_metastases
https://neurosurgerywiki.com/wiki/doku.php?id=rano


Last update: 2025/06/16 21:19 brain_metastases https://neurosurgerywiki.com/wiki/doku.php?id=brain_metastases

https://neurosurgerywiki.com/wiki/ Printed on 2025/06/25 19:42

This heterogeneity largely stems from the recognition that existing criteria sets, such as RECIST 2) 3).

Genes involved

Whether brain metastases harbor distinct genetic alterations beyond those observed in primary
tumors is unknown.

Brastianos et al. detected alterations associated with sensitivity to PI3K/AKT/mTOR, CDK, and
HER2/EGFR inhibitors in the brain metastases. Genomic analysis of brain metastases provides an
opportunity to identify potentially clinically informative alterations not detected in clinically sampled
primary tumors, regional lymph nodes, or extracranial metastases 4).
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Molecular Biology

Brain metastasis is a complex process where cancer cells from a primary tumor spread to the brain
and establish secondary tumors. The molecular biology of brain metastasis involves multiple steps,
including:

Intravasation: cancer cells break away from the primary tumor and enter the bloodstream.

Circulation: cancer cells circulate through the bloodstream and eventually reach the brain.

Extravasation: cancer cells leave the bloodstream and enter the brain tissue.
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Colonization: cancer cells establish themselves in the brain and begin to grow.

Evasion of immune response: cancer cells evade the immune system and avoid destruction by
immune cells.

The molecular biology of brain metastasis is influenced by many factors, including the characteristics
of the primary tumor, the genetic makeup of the cancer cells, and the microenvironment of the brain.
Understanding the molecular biology of brain metastasis is important for the development of new
treatments that can effectively target and eliminate cancer cells in the brain.

Molecular biology, genetics, and epigenetics are rapidly expanding, enabling us to advance our
knowledge of the underlying mechanisms involved. Research approaches using cell lines that
preferentially metastasize in vivo to the brain and in vitro tissue-based studies unfold new molecular
leads into the disease. It is important to identify and understand the molecular pathways of the
metastatic cascade in order to target the investigation and development of more effective therapies
and research directions 5).

Tumor immune microenvironment

Mughal et al. performed transcriptome-wide gene expression profiling combined with spatial immune
cell profiling to characterize the tumor immune microenvironment in 95 patients with BrM from
different primary tumors. We found that BrM from lung carcinoma and malignant melanoma showed
overall higher immune cell infiltration as compared to BrM from breast carcinoma. RNA sequencing-
based immune cell deconvolution revealed gene expression signatures indicative of tertiary lymphoid
structures (TLS) in subsets of BrM, mostly from lung cancer and melanoma. This finding was
corroborated by multiplex immunofluorescence staining of immune cells in BrM tissue sections.
Detection of TLS signatures was more common in treatment-naïve BrM and associated with prolonged
survival after BrM diagnosis in lung cancer patients. Our findings highlight the cellular diversity of the
tumor immune microenvironment in BrM of different cancer types and suggest a role of TLS formation
for BrM patient outcome 6)

Clinical Features

see Brain metastases Clinical Features.

Diagnosis

see Brain metastases diagnosis.

Differential diagnosis

see Brain metastases differential diagnosis.
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Treatment

see Brain metastases treatment.

Prognosis

Brain metastases prognosis.

Recurrence

see Brain metastases recurrence.

Systematic review and meta-analysis

Suppree et al. conducted a systematic review and meta-analysis to investigate the local recurrence
rate following surgical resection of a brain metastasis without adjuvant therapy. The analysis included
four studies with a total of 235 cases. It was found that the rate of local recurrence by 12 months was
48.1% (95% CI 41.2-58.9). These findings underscore the high rate of patients who will experience
local recurrence within 12 months of surgery, emphasizing the need for vigilant surveillance when
omitting adjuvant radiotherapy in favor of systemic treatments with potential but unproven CNS
penetrance. The analysis highlights unmet needs in this patient population 7).

Randomized controlled trials

There is a lack of prospective randomized studies. Based on retrospective case series, international
guidelines recommend the harvesting (if required, stereotactically guided) of tissue for histological
and molecular diagnosis in cases of unknown or possibly competing for underlying systemic
malignant diseases, in cases of suspected tumor recurrence, and with regard to the evaluation of
targeted therapies taking into account molecular heterogeneity of primary and secondary tumors.
Surgical resection is particularly valuable for the treatment of up to three space-occupying cerebral
metastases, especially to achieve clinical stabilization to allow further non-surgical treatment For
cystic metastasis, a combination of stereotactic puncture and radiotherapy may be useful. Meningeal
carcinomatosis can be treated with intrathecal medication via an intraventricular catheter system.
Ventriculoperitoneal shunts represent an effective treatment option for patients with tumor-
associated hydrocephalus.

Neurosurgical procedures are of central importance in the multimodal treatment of cerebral
metastases. The indications for neurosurgical interventions will be refined in the light of more
effective radiation techniques and systemic treatments with new targeted therapeutic approaches
and immunotherapies on the horizon 8).
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Prospective observational studies

A study provides insights into the prevalence and nature of adverse events (AEs) following intracranial
surgery in patients aged 65 years and older. It highlights the complexities and implications of treating
this demographic patient population and identifies risk factors associated with AEs. This prospective
study includes patients aged 65 years and older with BM who underwent surgery between January
2022 and December 2023. A detailed assessment of AEs, defined as any complication occurring
within the first 30 days post-surgery, was conducted. Potential risk factors for the occurrence of AEs
were examined. The study encompassed 104 patients, averaging 70.1 ± 2.8 years, with 102
undergoing surgery. The mean age-adjusted Charlson Comorbidity Index (CCI) score was 8.9 ± 1.2,
indicating a significant comorbidity burden, predominantly cardiac conditions. The Karnofsky
Performance Scale (KPS) showed substantial improvement post-surgery, increasing from 71.3% ± 7.8
to 75.1% ± 5.0 (p = 0.045). The average hospital stay was 10.6 days. Four non-surgery-related
mortalities occurred within the 30-day postoperative period. Surgery-related AEs included wound
complications in two patients, with one necessitating surgical revision. Advanced age and
comorbidities emerged as significant predictors of AEs. Our findings suggest that neurosurgical
intervention for BM in the elderly is a feasible and safe option, demonstrating favorable morbidity and
mortality rates. However, careful postoperative monitoring is crucial, especially considering the
baseline health status of these patients, which increases their susceptibility to AEs. Standardizing
protocols for AE reporting and analysis is essential for improving clinical outcomes and maintaining
the quality of healthcare for this patient population 9).

This study is a valuable addition to the literature on geriatric neuro-oncology, offering real-world data
on a topic with limited prospective evidence. While the findings are encouraging, future studies with
larger cohorts, comparative groups, and broader outcome measures are warranted to guide
individualized treatment strategies in elderly patients with brain metastases.

Case series

see Brain metastases case series.

Research

Zhu et al. reported a medium-throughput drug screening platform (METPlatform) based on
organotypic cultures that allow evaluating inhibitors against metastases growing in situ. By applying
this approach to the unmet clinical need of brain metastases, they identified several vulnerabilities.
Among them, a blood-brain barrier permeable HSP90 inhibitor showed high potency against mouse
and human brain metastases at clinically relevant stages of the disease, including a novel model of
local relapse after neurosurgery. Furthermore, in situ proteomic analysis applied to metastases
treated with the chaperone inhibitor uncovered a novel molecular program in brain metastases, which
includes biomarkers of poor prognosis and actionable mechanisms of resistance. The work validates
METPlatform as a potent resource for metastases research integrating drug screening and unbiased
omics approaches that are compatible with human samples. Thus, this clinically relevant strategy is
aimed to personalize the management of metastatic disease in the brain and elsewhere 10).
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Case reports from the HGUA

Q11824

A 77-year-old female with a history of cholangiocarcinoma and subsequent metastasis to the right
frontal lobe cerebral region. The patient initially presented with generalized tremors, disorientation,
and drowsiness, prompting further investigation that revealed a space-occupying lesion in the right
frontal lobe. Following surgical resection of the lesion, the patient exhibited a favorable postoperative
recovery with no new neurological deficits. Imaging studies demonstrated an increase in the size of
the metastatic lesion and surrounding edema. Close follow-up is recommended to monitor disease
progression.

Introduction: Metastatic brain tumors are a common complication of various malignancies, including
cholangiocarcinoma. These tumors can present with a variety of neurological symptoms and pose
significant challenges in management. We present a case of metastatic brain tumor resection in a
patient with a history of cholangiocarcinoma, highlighting the diagnostic and therapeutic approach in
such cases.

Case Presentation: A 77-year-old female with a medical history significant for cholangiocarcinoma,
treated with chemotherapy and radiotherapy, presented with generalized tremors, disorientation, and
drowsiness. Neurological examination revealed findings consistent with a right frontal cerebral lesion.
Imaging studies confirmed the presence of a space-occupying lesion with characteristics suggestive of
metastasis.

Management and Outcome: The patient underwent surgical resection of the right frontal cerebral
lesion without complications. Postoperatively, she experienced a favorable recovery with no new
neurological deficits observed. Follow-up imaging revealed an increase in the size of the metastatic
lesion and surrounding edema, emphasizing the need for continued monitoring.

Discussion: Metastatic brain tumors represent a significant clinical challenge due to their potential for
neurological compromise and limited treatment options. In cases of cholangiocarcinoma, the brain is
an uncommon site of metastasis, making early detection and intervention crucial for optimizing
outcomes. Surgical resection remains a cornerstone of treatment, often complemented by adjuvant
therapies such as chemotherapy and radiotherapy.

Conclusion: This case highlights the importance of considering metastatic brain tumors in patients
with a history of cholangiocarcinoma presenting with neurological symptoms. Timely diagnosis and
multidisciplinary management, including surgical resection, can lead to favorable outcomes and
improved quality of life for these patients. Close follow-up is essential for monitoring disease
progression and guiding further therapeutic interventions.

71-year-old male

Past medical History:

Arterial hypertension. Type 2 diabetes with polyneuropathy. dyslipidemia - digital agenesis MSD of
birth - intermittent claudication.
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Operated on cervical disc herniation, Peripheral arterial disease

Confusional picture, gait instability and hoarseness of 2 weeks evolution.

Two lesions left posterior parietal and occipital region, suggestive of brain metastases and a 6-mm
pulmonary nodule in LSD and a 13-mm thyroid nodule in LTD, both with non-specific characteristics

1)

NU Lin, EQ Lee, H Aoyama, et al. Challenges relating to solid tumour brain metastases in clinical trials,
part 1: patient population, response, and progression. A report from the RANO group Lancet Oncol, 14
(2013), pp. e396–e406
2)

EA Eisenhauer, P Therasse, J Bogaerts, et al. New response evaluation criteria in solid tumours:
revised RECIST guideline (version 1.1) Eur J Cancer, 45 (2009), pp. 228–247
3)

P Therasse, SG Arbuck, EA Eisenhauer, et al. New guidelines to evaluate the response to treatment in
solid tumors. European Organization for Research and Treatment of Cancer, National Cancer Institute
of the United States, National Cancer Institute of Canada J Natl Cancer Inst, 92 (2000), pp. 205–216
4)

Brastianos PK, Carter SL, Santagata S, Cahill DP, Taylor-Weiner A, Jones RT, Van Allen EM, Lawrence
MS, Horowitz PM, Cibulskis K, Ligon KL, Tabernero J, Seoane J, Martinez-Saez E, Curry WT, Dunn IF,
Paek SH, Park SH, McKenna A, Chevalier A, Rosenberg M, Barker FG 2nd, Gill CM, Van Hummelen P,
Thorner AR, Johnson BE, Hoang MP, Choueiri TK, Signoretti S, Sougnez C, Rabin MS, Lin NU, Winer EP,
Stemmer-Rachamimov A, Meyerson M, Garraway L, Gabriel S, Lander ES, Beroukhim R, Batchelor TT,
Baselga J, Louis DN, Getz G, Hahn WC. Genomic Characterization of Brain Metastases Reveals
Branched Evolution and Potential Therapeutic Targets. Cancer Discov. 2015 Sep 26. [Epub ahead of
print] PubMed PMID: 26410082.

https://neurosurgerywiki.com/wiki/doku.php?id=cervical_disc_herniation
https://neurosurgerywiki.com/wiki/doku.php?id=peripheral_arterial_disease
https://neurosurgerywiki.com/wiki/doku.php?id=confusion
https://neurosurgerywiki.com/wiki/doku.php?id=gait_instability
https://neurosurgerywiki.com/wiki/doku.php?id=hoarseness
https://neurosurgerywiki.com/wiki/lib/exe/detail.php?id=brain_metastases&media=10949.jpg


Last update: 2025/06/16 21:19 brain_metastases https://neurosurgerywiki.com/wiki/doku.php?id=brain_metastases

https://neurosurgerywiki.com/wiki/ Printed on 2025/06/25 19:42

5)

Svokos KA, Salhia B, Toms SA. Molecular biology of brain metastasis. Int J Mol Sci. 2014 May
28;15(6):9519-30. doi: 10.3390/ijms15069519. PMID: 24879524; PMCID: PMC4100107.
6)

Mughal SS, Reiss Y, Felsberg J, Meyer L, Macas J, Schlue S, Starzetz T, Köhrer K, Fehm T, Müller V,
Lamszus K, Schadendorf D, Helfrich I, Wikman H, Berghoff A, Brors B, Plate KH, Reifenberger G.
Identification and characterization of tertiary lymphoid structures in brain metastases. Acta
Neuropathol Commun. 2025 May 3;13(1):91. doi: 10.1186/s40478-025-02007-x. PMID: 40319321.
7)

Suppree JS, Kannan S, Hughes DM, Jenkinson MD, Zakaria R. Letter: Estimating the baseline local
recurrence rate for a brain metastasis after neurosurgical resection. Clin Exp Metastasis. 2024 Feb 14.
doi: 10.1007/s10585-024-10274-6. Epub ahead of print. PMID: 38353933.
8)

Thon N, Karschnia P, Baumgarten LV, Niyazi M, Steinbach JP, Tonn JC. Neurosurgical Interventions for
Cerebral Metastases of Solid Tumors. Dtsch Arztebl Int. 2023 Mar
10;(Forthcoming):arztebl.m2022.0410. doi: 10.3238/arztebl.m2022.0410. Epub ahead of print. PMID:
36650742.
9)

Lenga P, Scherer M, Kleineidam H, Unterberg A, Krieg SM, Dao Trong P. Neurosurgical management of
brain metastases in the elderly: a prospective study on adverse event prevalence and predictors.
Neurosurg Rev. 2025 Feb 15;48(1):239. doi: 10.1007/s10143-025-03338-y. PMID: 39954148; PMCID:
PMC11829898.
10)

Zhu L, Retana D, García-Gómez P, Álvaro-Espinosa L, Priego N, Masmudi-Martín M, Yebra N, Miarka L,
Hernández-Encinas E, Blanco-Aparicio C, Martínez S, Sobrino C, Ajenjo N, Artiga MJ, Ortega-Paino E,
Torres-Ruiz R, Rodríguez-Perales S; RENACER, Soffietti R, Bertero L, Cassoni P, Weiss T, Muñoz J,
Sepúlveda JM, González-León P, Jiménez-Roldán L, Moreno LM, Esteban O, Pérez-Núñez Á, Hernández-
Laín A, Toldos O, Ruano Y, Alcázar L, Blasco G, Fernández-Alén J, Caleiras E, Lafarga M, Megías D,
Graña-Castro O, Nör C, Taylor MD, Young LS, Varešlija D, Cosgrove N, Couch FJ, Cussó L, Desco M,
Mouron S, Quintela-Fandino M, Weller M, Pastor J, Valiente M. A clinically compatible drug-screening
platform based on organotypic cultures identifies vulnerabilities to prevent and treat brain metastasis.
EMBO Mol Med. 2022 Feb 17:e14552. doi: 10.15252/emmm.202114552. Epub ahead of print. PMID:
35174975.

From:
https://neurosurgerywiki.com/wiki/ - Neurosurgery Wiki

Permanent link:
https://neurosurgerywiki.com/wiki/doku.php?id=brain_metastases

Last update: 2025/06/16 21:19

https://neurosurgerywiki.com/wiki/
https://neurosurgerywiki.com/wiki/doku.php?id=brain_metastases

	Brain metastases
	Epidemiology
	Classification
	Scales
	Trials
	Genes involved
	Molecular Biology
	Tumor immune microenvironment
	Clinical Features
	Diagnosis
	Differential diagnosis
	Treatment
	Prognosis
	Recurrence
	Systematic review and meta-analysis
	Randomized controlled trials
	Prospective observational studies
	Case series
	Research
	Case reports from the HGUA
	Q11824



