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Background

Brain metastases are the most common intracranial tumours in adults, accounting for more than one
half of all brain tumours and occurring up to 10 times more frequently than malignant primary brain
tumours™*. More than 40% of adults with cancer develop brain metastases. More commonly they
appear in patients with lung cancer (50%), breast cancer? (25%), and melanoma (20%) °. The most
common presenting symptoms for brain metastases are headaches (40-50%), focal neurological
deficits (30-40%), and seizures (15-20%)8

The treatment of brain metastases has evolved in recent years with the introduction of new surgical
and radio surgical techniques. The therapeutic approach depends on several demographic and
clinical variables, performance status (PS), tumor location, tumor size, number of tumors, amenability
for surgery, and patient preference. Currently, therapeutic approaches to brain metastases include
surgery, whole brain radiation therapy (WBRT), stereotactic radiosurgery (SRS), and less frequently,
systemic therapy?. This guideline is intended to provide treatment recommendations for patients with
brain metastases.

Guideline Questions

1. What prognostic factors are important for assessing and managing patients with brain
metastases?

2. What are the recommended strategies for the management and treatment of adults with newly

diagnosed solitary brain metastasis, multiple brain metastases and progressive or recurrent brain

metastases?

What is the role of surgery in the management of brain metastases?

What is the role of radiotherapy in the management of brain metastases?

What is the role of palliative radiotherapy in the management of brain metastases?

What is the appropriate follow-up and surveillance strategy for patients with brain metastases?
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Search Strategy

The PubMed database was searched for relevant studies, guidelines and consensus documents
published up to March 2022. The specific search terms included brain metastasis, oligometastases,
surgery, palliative therapy, SRS, WBRT and radiation oncology. Articles were limited to clinical trials,
retrospective reviews, and systematic reviews. Online resources from oncology-based health
organizations and guideline developers were also systematically searched, and relevant guidelines
from the following organizations were considered in the development of our recommendations:
American Society of Clinical Oncology', Cancer Care Ontario’ and National Comprehensive Cancer
Network?. Some treatment recommendations are adapted from the ASCO 2021 clinical practice
guidelines on “Treatment for Brain Metastases: ASCO-SNO-ASTRO Guideline” with modifications
based on local context.
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Target Population

The following recommendations apply to adult cancer patients with brain metastases.

Recommendations
Baseline Investigations:'

¢ MRI brain with and without contrast
e Consider contrast enhanced CT chest/abdomen/pelvis or PET/CT if no recent scan available
e Pathological confirmation of primary or metastatic disease

Prognosis
A favourable prognostic group includes patients with:8 9

e ECOG performance score of 0-2

e Limited number of brain metastases (definition variable but often taken < 15)

e Stable primary disease and extracranial metastases or reasonable systemic therapy options
exist

e Disease-specific Graded Prognostic Assessment (DS-GPA) may be helpful in selecting
patients with favourable prognosis (expectation of overall survival = 4-6 months)

Treatment
General Recommendations

1. All cases should be reviewed at an interdisciplinary tumour board conference including a
Radiation Oncologist, Neurosurgeon and Neuroradiologist when feasible to develop
recommendations about management and treatment planning. Individuals with training and
experience specific in the treatment of brain metastases should be included in the
interdisciplinary discussion.

2. Dexamethasone should be considered for management in symptomatic patients.'°

3. Atissue-based diagnosis should be sought for patients in whom the primary is unknown or
imaging findings are not typical characteristic for brain metastases.

4. Clinical trial enrollment should be considered for all patients, when available.

Surgery:

Surgery can be beneficial for patients who are symptomatic, have a large mass effect or where
pathology from resection can help with diagnosis or is required for clinical trial enroliment.® 1. 12
(Level of Evidence: | Strength of Recommendation: A)

e Resection for symptomatic management of mass effect
e Resection of large lesions

e Resection of local recurrence in previously treated brain metastases, particularly if previously
treated with radiation therapy (RT)
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e Consider biopsy or resection for newly diagnosed patients to establish diagnosis
Radiation Therapy: (Level of Evidence: | Strength of Recommendation: A)* 13-16

e Favourable prognosis: SRS preferred for (a) patients with stable primary/extracranial disease
or (b) patients with uncontrolled primary/extracranial disease who have reasonable treatment
options for their extracranial disease.

o Postoperative resection bed SRS or WBRT in patients with resected brain metastases

o For patients with 1-4 brain metastases SRS is strongly recommended, especially if
maximal tumor size for largest lesion is less than 3 to 4cm.

o There is no upper limit for number of metastases to be eligible for SRS. Total brain
metastases of volume < 30cc is associated with a lower risk of adverse events and can
be used to help select patients for SRS.

e Radiation doses for SRS (Level of Evidence: Il Strength of Recommendations: C)'3 17

o Forlesions <2 cm, a single-fraction dose of 20-24 Gy is recommended.

o Forlesions 2-3 cm, a single-fraction dose of 18 Gy, or fractionated stereotactic
radiotherapy (FSRT), is recommended.

o Forlesions >3 cm, FSRT of 27 Gy in 3 fractions or 30-35 Gy in 5 daily fractions is
recommended’®.

Timing for Simulation: (Level of Evidence: Il Strength of Recommendations: C)7 19 20

Simulation (MRI) to treatment should be performed as close as possible before the treatment
delivery date and optimally no longer than 7 calendar days and certainly no more than 14 calendar
days (including weekend days and statutory holidays).

e SRS to be completed within 4 weeks of post-op SRS cases and no later than 3 weeks after
referral for intact brain metastases

Whole Brain Radiation Therapy:

¢ In patients with limited treatment options for uncontrolled primary/extracranial disease, or poor
performance status, WBRT, SRS, or best support care are treatment options." 2!
e Radiation doses for WBRT (Level of Evidence: Il Strength of Recommendations: C)? 22 23
o Doses of 20 Gy in 5 fractions or 30-37.5 Gy in 10-15 fractions may be used. In the
uncommon scenario of re-irradiation with WBRT, consider 20-25 Gy in 10 fractions.
o Hippocampal sparing WBRT can be considered in patients that have no hippocampal
lesions and 4 months or more expected survival.- 2324
o Memantine is not currently Health Canada approved but is actively being investigated in
clinical trials for the indication of brain metastases.
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Systemic Therapy: (Level of Evidence: Il Strength of Recommendations: C)’ 2

e For patients with numerous, small, asymptomatic metastases, systemic therapy upfront can be
considered on a case-by-case basis if effective CNS response rate has been observed with
administered agent.

e Treatment with RT and/or surgery with progression on close surveillance.

Recurrent Disease: (Level of Evidence: | Strength of Recommendations: A)"- 2

e Favourable prognosis?®-2":
o Repeat SRS or resection followed by post-operative SRS or WBRT (in patients who
have not previously received WBRT) or upfront SRS are preferred
o Stereotactic radiosurgery, which can be delivered safely with prior history of WBRT and
with increased but still acceptable toxicity if prior history of SRS
o Consider WBRT for large volume recurrence in patients who have not previously
received it
Systemic therapy may be considered in this setting
For second recurrence, consider laser interstitial thermotherapy (LITT), which is
available for selected cases in Alberta
e Unfavourable prognosis’ 3:
o In patients who have not previously received WBRT, WBRT or best supportive care are
preferred
o In patients who have previously received WBRT, consider SRS or reirradiation with
WBRT in selected patients with a limited number of unfavourable prognostic criteria or
best supportive care.

Follow-up and Surveillance': 2

e Follow up and surveillance imaging should be individualized taking into consideration of
prognosis, extent of initial disease, treatment, and patient preference.
e Favourable prognosis: MRI Brain every 3-4 months for 1-2 years, then every 6 months.
e Unfavourable prognosis: Surveillance imaging only if clinically indicated/will alter patient
management.
e Radiation necrosis:
o Initial therapy of symptomatic radionecrosis is steroids.
o Treatment of symptomatic radionecrosis refractory to steroid therapy with bevacuzimab
is supported by randomized data and can be considered after discussion of potential
adverse effects including bowel necrosis in selected patients?8.
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Discussion: Summary

Patients with brain metastases are a heterogeneous group in terms of response to treatment and
survival. Prognostic indices are important tools for tailoring treatment based on expected survival and
are also necessary for stratifying patients in clinical trials. Overall, age, ECOG, number of brain
metastases, status of extracranial disease and Graded Prognostic Assessment (GPA) are important
prognostic factors'. Surgical resection is recommended in patients with a single large metastasis (>2
cm) who have neurological deficits, significant mass effect or have no pathologic confirmation of the
primary disease. SRS alone has become the standard of care therapy for up to four brain metastases
based on multiple RCTs that have demonstrated reduced toxicity with no change in survival
compared to WBRT in this patient populationé: 2°.
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Development and Revision History

This guideline was developed by a multidisciplinary working
group comprised of members from the Alberta Provincial CNS
Tumour Team, external participants identified by the Working
Group Lead, and a methodologist from the Guideline Resource
Unit. The draft guideline was externally reviewed and endorsed
by members of the Alberta Provincial CNS Tumour Team who
were not involved in the guideline’s development, including
[neurosurgeons, radiation oncologists, medical oncologists,
nurses, pathologists and pharmacists]. A detailed description of
the methodology followed during the guideline development

process can be found in the Guideline Resource Unit
Handbook.

This guideline was originally developed in 2023.

Levels of Evidence

| Evidence from at least one large randomized,
controlled trial of good methodological quality (low
potential for bias) or meta-analyses of well-conducted
randomized trials without heterogeneity

Il Small randomized trials or large randomized trials with
a suspicion of bias (lower methodological quality) or
meta-analyses of such trials or of trials with
demonstrated heterogeneity

Il | Prospective cohort studies

IV | Retrospective cohort studies or case-control studies
V | Studies without control group, case reports, expert
opinion

Strength of Recommendations

A | Strong evidence for efficacy with a substantial clinical
benefit; strongly recommended

B | Strong or moderate evidence for efficacy but with a
limited clinical benefit; generally recommended

C Insufficient evidence for efficacy or benefit does not
outweigh the risk or the disadvantages (adverse
events, costs, etc.); optional

D | Moderate evidence against efficacy or for adverse
outcome; generally not recommended

E Strong evidence against efficacy or for adverse
outcome; never recommended

Maintenance

A formal review of the guideline will be conducted in 2023 If
critical new evidence is brought forward before that time,
however, the guideline working group members will revise and
update the document accordingly.

Abbreviations

BM: Brain Metastases; DS-GPA: Disease-specific Graded
Prognostic Assessment; FSRT: Fractionated Stereotactic
Radiotherapy; PS: Performance Status; RT: Radiation
Therapy; SRS: Stereotactic Radiosurgery; WBRT: Whole Brain
Radiation Therapy;

Disclaimer

The recommendations contained in this guideline are a
consensus of the Alberta Provincial CNS Tumour Team and
are a synthesis of currently accepted approaches to
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management, derived from a review of relevant scientific
literature. Clinicians applying these guidelines should, in
consultation with the patient, use independent medical
judgment in the context of individual clinical circumstances to
direct care.
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