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Guidelines for Brain mets published in 2024



1) What factors contribute to whether a patient 

might be a candidate for SRS treatment?

Guidelines



2) What fractionation schemes can be used in SRS?

Maximum diameter Dose

<2 cm 20-24 Gy in single fraction

2-4 cm 27 in 3# or 30 in 5#

>4 cm Surgery is recommended

3) What treatment volumes are used during SRS?

GTV = CTV

PTV = GTV + 0-2 mm (≤1 mm whenever is possible)

3) What technique can be used to treat multiple brain metastases using a linear accelerator?

When feasible, SIT (Single-isocenter techniques) plans can facilitate effective and efficient 

treatment planning and delivery for multiple metastases, allowing for time efficient clinical 

feasibility for initial and subsequent SRS courses



4) What dose constraints are used for SRS?

Currently, it appears most studies support concurrent systemic therapy + SRS 

with no need for a washout period

5) Can SRS be given concurrently with systemic therapies?



Single session Radiosurgery (SRS) and Fractionated

Stereotactic Radiotherapy (SRT) in the treatment of 

INTACT brain metastases



INTACT brain metastases: 

SRS/SRT for the treatment of multiple brain 

metastases



Cyberknife or Linac-based SRS/SRT

n= 1181

Retrospective study



- If subsequently new BM occurred, SRS was repeated. 

- WBRT was indicated upon occurrence of >10 new BM, 

leptomeningeal disease, or exhausted SRS-radiotolerance. 

- The primary outcome was freedom from WBRT indication

(WBRTi). 

- Secondary outcomes included overall survival (OS), 

safety, and quality of life.

Phase 2 trial



INTACT brain metastases: 

Fractionated Stereotactic Radiotherapy, SRT



Review



INTACT brain metastases: 
Prognostic factors



SRS SRT

Review



Retrospective study

Inclusion of 

Total Brain 

Tumor Volume

n=1037



Retrospective study

n=128



INTACT brain metastases: 
Brain mets from different primary tumors

are different diseases



INTACT brain metastases: 

Brain mets from different primary tumors

are different diseases

Different Prognosis



n=1037

Retrospective study



INTACT brain metastases: 

Brain mets from different primary tumors

are different diseases

Different Prognostic Factors



Review







INTACT brain metastases: 
Brain mets from different primary tumors

are different diseases

Different systemic treatment options



Brain mets from Breast Cancer



OS: 17% @ 5y after SRS

n=190

Retrospective study



INTACT brain metastases: 
Brain mets from different subtypes of breast cancer

are different diseases



HER2 + TN Luminal

BM diagnosis Continuous over 

time

Early Late

Control of 

extracranial

disease at the 

time of diagnosis

of BMs

Frequent Uncommon Variable

Leptomeningeal

involvement

Less common More frequent 

and early

Frequent but late

Posterior fossa More common 

site

Less common Less common

Median OS after

BMs diagnosis

12 m 4 m 6 m

Brain mets from different subtypes of breast cancer

are different diseases



OS: 12,2% @ 8y

n=1939

Retrospective study

HR+/HER2+



Review



Brain metastases from 

HER2+ Breast Cancer

Nearly 50% of patients with advanced HER2-positive 

BC will eventually develop BMs, even in cases of 

absent or stable extracranial disease



Expert recommendations



RT-treated

Emilia trial T-DM1 Retrospect

ive

analysis of 

BM pts

70% 

Kamilla trial T-DM1 Explorator

y final

analysis

38% 

Tuxedo-1 

trial

T-Dxd Single arm 

phase II

60%

Roset-BM T-Dxd Retrospect

ive

95%

HER2CLIMB 

Trial

Tucatinib

Trastuzumab 

Capecitabine

Ph III 77.8%

Debbrah

trial

T-Dxd Single arm 

phase II

36%

Untreated or treated BM

SRS/SRT or WBRT

Active or Stable BM

Systemic treatmente for BM from HER2+ Breast Cancer



BMs are classified as stable
• if stabilized at least 14 days after local therapy

• if the patient does not need anti-convulsive or 

corticosteroid therapy

This BM, if treated with SRS, may be classified as

stable

This BM may be classified as

active



n=463

BM from HER2 + BC

Total 463

Brain mets 44%

Treated/Stable

Brain mets

20.9%

Phase III trial



BM from HER2 + BC

Phase III trial

n=82

n=82

Prior treatment for BMs: 

T-DXd group: 53,5%

T-DM1 group: 51.3%

Time since prior RT to the brain: 

T-DXd group: 1.6 m

T-DM1 group: 3.4 m



n=26; 

Sacituzumab Govitecan:  n=12; 

Trastuzumab Deruxtecan: n=16

Active BM: 10 out of 26 
Median intracranial PFS: 

SG = 2.7 months

T-DXd =11.2 months

SG and T-DXd showed promising clinical 

activity in both stable and active BCBMsRetrospective study 



T-DXd in the second line for patients with extracranial

progression who have stable BrMs with low brain metastasis

velocity, or those with small asymptomatic/untreated lesions.

Tucatinib/capecitabine/trastuzumab for patients with 

previously treated but progressive lesions and those with high 

brain metastasis velocity

Editorial



BM from HER2 + BC

Expert recommendations



Koide et al JNO 

2024

ADC (T-DM1 or T-

DXd)

RT within 4 w

before or after 

systemic treatment

2y-Symptomatic RN 

27% vs 7%

n=67

Among the 168 pts, 

48 received ADC, 

19 had concurrent ADC

33% had previous BM radiation

Radionecrosis: G2 n=11; G3 n=7

The groups with and without concurrent ADC 

had 5 SRNs in 19 patients and 13 SRNs in 149

Retrospective study 



Brain metastases from 

HER2 LOW Breast Cancer



19585 patients

Retrospective study



T-DXd demonstrated promising intracranial

activity in pretreated HER2-low BC patients

with active BMs

Phase II study HER2 + and HER2 low patients

n=12 HER2 low pts

(n=6 asymptomatic and untreated

and n=6 progressing BM after local treatment)

Phase II Study



Brain metastases from 

TN Breast Cancer



BM from TN BC

n=31

Among patients with brain metastases, 

- median PFS 3.7 months (95%CI[2.6–6.2])

- median OS 6.7 months (95%CI[6.3–NR])

The observed response rate and safety of SG are 

consistent with the results of the ASCENT trial, with 

efficacy observed in patients with brain metastases

Retrospective study



Retrospective Study 

n=43, 129 lesions

OS: 64% @1y, 35% @2y 

FFNBM: 76% @1y, 45% @2y

FFNBM= Freedom from New Brain Mets

LC: 98% @1y, 85% @2y

median local PFS = 17.9 months

median distant PFS = 10 months

Median OS = 19.5 months

Retrospective study





Guidelines



Brain mets from different subtypes of breast cancer

have different systemic treatment options but data 

for radiotherapy withdrawal are still immature



All subtypes: 

8 out of 12 trials include SRS/SRT 

HR+ HER2-: 

0 out of 2 trials include SRS/SRT 

Review



HER2+: 

1 out of 19 trials include SRS/SRT 

HER2-: 

1 out of 5 trials include SRS/SRT 



TN: 

3 out of 12 trials include SRS/SRT 



INTACT brain metastases: 
Radionecrosis and severe adverse effects



- inflammatory cloud

- incomplete ring enhancement



Radiologic uncertainty (RU) is often resolved with monitoring of serial MRIs before a 

diagnosis is reached or a definitive intervention is performed

RU resolution took > 6 months in > 25% of cases



• To provide consensus guidelines for grading and management 

of RN on behalf of the International Stereotactic Radiosurgery

Society

• To summarize the literature specific to efficacy and toxicity of 

treatment paradigms for patients with symptomatic

corticosteroid-refractory RN

Guidelines





n=208

Adverse radiation effects (ARE) were noted in 6% of all tumors but were

symptomatic in only 1.4%. 

Median time to appearance of symptomatic ARE was 8 months. Edema 

without ARE was observed in 13%.

The SRS margin dose varied from 10 to 20 Gy

(mean 16.9 Gy)

Absence of a neurological deficit, recursive partitioning analysis Class I and II, 

and dose >18 Gy were each associated with a significant survival advantage.

Patients treated before neurological deficits develop show better outcome.

Retrospective study



N=215, 605 lesions

Brain metastasis location in the motor or sensory

cortex is associated with increased risk of new-onset

seizure following SRS and may warrant consideration

of steroid and/or anti-epileptic prophylaxis. 

Symptomatic radiation necrosis is uncommon in the 

cerebellum

Retrospective study



Enhanced MR scans with different delay times show 

significant differences in the boundaries and

shapes of large-volume BMs, and time-delayed multi-

phase CE scanning should be used in GTV 

determination, with time phases ≥10 min being

mandatory.

n= 155 pts for 561 lesions

Prospective study



Low Intermediate Thrombotic

Risk

Isolated distal DVT

Isolated subsegmental PE

Despite of a clinically relevant

risk of progression, the sites

and the nature of recurrence

are less commonly life 

threatening

Consider to hold

anticoagulation or 

recommend dose-reduced

anticoagulation

IVC filter is not usually placed

Surveillance Lower-extremity

ultrasound dopplers to assess

for proximal DVT  

Standard High Thrombotic Risk Acute proximal lower-

extremity DVT or PE with or 

without concomitant lower-

extremity DVT (excluding

isoalted subsegmental PE) 

Consider placement of an 

IVC filter for patients who

have a very high risk of 

anticoagulant-associated ICH 

or recent ICH precluding full-

dose anticoagulation

DVT: Deep Venous Thrombosis

PE: Pulmonary Embolism

ICH: Intracranial Hemorrhage

VTE: Venous Thromboembolism

Clinical recommendations



Single session Radiosurgery (SRS) and Fractionated

Stereotactic Radiotherapy (SRT) in the 

PERIOPERATIVE treatment of brain metastases



Postoperative SRT

Review



1) What fractionations are used during 

postoperative SRS?

When selecting dose fractionation, similar 

principles to treatment of intact metastases may 

be applied, though a fractionated approach is 

often preferred as a means of potentially 

minimizing risk of toxicity

Guidelines





Preoperative and Postoperative SRS showed comparable 

- overall survival (p = 0.07)

- local failure (p = 0.26)

- distant failure rates (p = 0.84)

- wound issues (p = 0.98)

Meta-Analysis

LINAC RS and Gamma Knife RS

- hypofractionated treatments more common 

postoperatively

Preoperative SRS group had

- lower risks of radiation necrosis (p = 0.02) 

- lower risks of leptomeningeal disease(p = 0.03)



n=404

SRS: 15 Gy

SRT: 24 Gy in 3#

There was no difference in adverse radiation effect, meningeal

disease, or overall survival based on fractionation. 

SRT may be a preferred option for neoadjuvant radiation therapy of 

resected BMs.

SRT was associated with significantly reduced risk of 

cavity Local relapse

Retrospective study



n=26

- safety at 4 months

- overall survival at 12-months 66%

- distant brain failure at 12-months 37.3%

- leptomeningeal disease at 12-months 6%

- local recurrence at 12-months 0%

No signicantly differences between the two arms

Prospective trial





Grazie dell’attenzione

silvia.scoccianti@uslcentro.toscana.it
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