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New Guidelines



Diagnosis of BM
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Should a screening for detecting
asymptomatic BM be recommended? 



Staging

- All lung tumors except for NSCLC stage I- All lung tumors except for NSCLC stage I
- Stage IV melanoma
- Stage IV HER-2 + or Triple negative breast cancer

Screening at diagnosis is justified

• Brain MRI with at least 1.5 T 
field strenght

• T1w, T2w and/or FLAIR, DWI 
sequences

• Cranial CT should be 
limited to patients with 
contraindications for MRI 
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Diagnosis of BM

Local therapy Systemic therapyand/or

When Local treatment is recommended? Silvia Scoccianti, Firenze;  
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Symptomatic BM Asymptomatic BM

Against Local
therapy

withdrawal!

Local therapy
should not be 
delayed
regardless of 
the systemic
therapy used
for 
extracranial
disease

Local therapy
should not be 
delayed unless
deferral until
intracranial
progression is
specifically
recommended
and only based on 
a multidisciplinary
discussion
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Diagnosis of BM

Local therapy Systemic therapy

Surgery

and/or

Surgery

When surgery is indicated? 
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Suspected BM 
without a primary

Surgery

without a primary
cancer diagnosis
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Unknown primary:  Unknown primary:  
immunoistochemical markers
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Suspected BM 
without a primary
Suspected BM 
without a primary

Large tumors with 
mass effect

Surgery

without a primary
cancer diagnosis
without a primary
cancer diagnosis

mass effect

Surgery
Surgery
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- Cystic or necrotic BM

Surgery

- More than one
primary tumors

- All indications for surgical interventions in BM, except emergency situations, should be assessed for risk and benefit in 
a multidisciplinary tumour board

- Specifically, the role of surgery versus SRT needs to be weighted

primary tumors
- Primary tumour

that rarely
generates BM Silvia Scoccianti, Firenze;  
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- Surgery may be considered for 
patients requiring steroids, who

Surgery

- Cases in which changes in 
molecular profile compared with
the primary tumour may impact 
clinical decision making

patients requiring steroids, who
are candidates for immune 
checkpoint inhibition

- All indications for surgical interventions in BM, except emergency situations, should be assessed for risk and benefit in 
a multidisciplinary tumour board

- Specifically, the role of surgery versus SRT needs to be weighted
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Discordance
between BM 
and primary

tumor in terms
of molecular

profileprofile

PD-L1 discordance occurs
in ~20% of Lung cancer
BM, with the greatest
discordance in the 1–50% 
expression category. 



Diagnosis of BM

Screening for BM at diagnosis of advanced cancer

Local therapy Systemic therapyand/or

Surgery

SRT

When Stereotactic radiotherapy is
indicated? 



One to four BM, 
excluding SCLC

More than four BM and KPS ≥70

RS alone is the preferred

Stereotactic RT
RS o 
SRT

RS alone is
recommended

RS alone is the preferred
option for better prognosis or 
where available systemic
therapy active in the CNS

5-10 BM with a cumulative tumor
volume <15 mL

RS alone may be 
considered









Stereotactic RT for
4-10 BM



Cognitive functioning in patients 
with 1 to 10 brain metastases was 
preserved, or improved, up to 9 
months after GKRS. Neither number 
nor volume of brain metastases 
influenced cognitive performance



Radiosurgery dose 
prescription



RS: Prescription dose in phase III trials
Author n Number of lesions and maximum diameter WBRT Dose RS Dose

Andrews 
2004

333 1-3 lesions
Maximum diameter 4 cm for the largest lesion and 
additional lesions not exceeding 3 cm in diameter

WBRT 37.5 Gy in 15 
fractions (2.5 Gy)

<2 cm: 24 Gy; 
2-3 cm: 18 Gy; 
3-4 cm: 15 Gy

Aoyama 
2006

132 1-4 lesions
Maximum diameter 3 cm 

WBRT 30 Gy in 10 or 12 
fractions (2.5 or 3 Gy)

≤2cm: 22-25 Gy; 
2-3 cm: 18-20 Gy

(RS dose reduction  for concomitant WBRT:
≤2cm: 15.4-17.5 Gy; 
>2cm: 12.6-14  Gy)

≤2cm 22-25 Gy

2-3 cm 18-20 Gy

3-3,5 cm 15-20 Gy

3,5-4 cm 15 Gy

Kocher 
2011

359 1-3 lesions
Maximum diameter 3.5 cm for single lesion and 2.5 
cm for multiple lesions

WBRT 30 Gy in 10 
fractions (3 Gy)

<3.5 cm: 20 Gy

Brown 2015 215 1-3 lesions
Maximum diameter 3 cm

WBRT 30 Gy in 12 
fractions (2.5 Gy)

≤2cm: 24 Gy; 
>2cm: 20 Gy

(RS dose reduction for concomitant WBRT:
≤2cm: 22 Gy; 
>2cm: 18  Gy)



The AAPM team reviewed the published literature to evaluate dosimetric
and clinical predictors of tumor control.

Of 2951 potentially eligible manuscripts, only 56 included sufficient dose-
volume data for analyses

1) Dosing guidelines are typically reported in aggregate, and not on individual patient scenario 
(location, number of lesions, histology, etc);

2) Clear definitions for local control are not reported across the literature
3)     Difficulties in extracting consistent data of size and dose-based lesion (vs patient) outcomes; 
4) Tumor coverage often is not reported
5) Local versus marginal failures are not differentiated; 
6) Planning target volume expansions differs across studies, institutions, and treatment platforms
7) Prior treatment with WBRT was delivered in approximately 44% of cases and  may influence

tumor control



≤2cm 22-25 Gy

2-3 cm 18-20 Gy

3-3,5 cm 15-20 Gy

3,5-4 cm 15 Gy



Tolerance of the 
brain



Radionecrosis
Edema

Neurotoxicity

Age
Comorbidity

Prior local
treatments
- Surgery
(- WBRT)

Target location
Brainstem
Thalamus

Basal ganglia
Occipital lobes
Temporal lobes

Target type

Systemic
therapy

Neurotoxicity
Comorbidity

Target type
Malignant tumors
- Benign tumors

-AVM

Different primary
tumors

Target maximal
diameter

Target volume
Target shape

Prescription
dose

Dose to 
OARs

Conformality



Points you
should

Grade of radionecrosis

Inclusion or exclusion of TARGET should
consider

Inclusion or exclusion of TARGET 
from Vx: tissueV12 vs brainV12

V12: individual lesion-based
calculation vs a cumulative brain 

dose composite
vs

vs



QUANTEC, 
Lawrence et al, IJROBP 2010

Toxicity increases rapidly once
V12 is >5-10 cc

«The substantial variation between
the reported treatment 
parameters and outcomes from 
different centers  has prevented
us from making precise toxicity risk
predictions»

UK consortium: Stereotactic ablative 
body radiation therapy (SABR), 2019

V12 whole brain - GTV should be 10 cc Endpoint: Any grade radiation
necrosis

V12 of brain including target volume Risk of symptomatic necrosis ≥G2

5 cc 10 %

10 cc 15 %

>15 cc 20 %

V14 of brain including target volume Risk of G3 necrosis

5 cc 0,4%

10 cc 0,8%

20 cc 3,4%

Published
reports on 
AVM and 
brain mets
1995-2018



Combination ofCombination of
RS+IOT



Combination of
RS+IOT





Symptomatic BM Asymptomatic BM

Local therapy
withdrawal

Local therapy
should not be 
delayed
regardless of 
the systemic
therapy used
for 
extracranial
disease

Local therapy
should not be 
delayed unless
deferral until
intracranial
progression is
specifically
recommended
and only based on 
a multidisciplinary
discussion



Asymptomatic BM
NSCLC

ALK-rearranged

EGFR-mutant

PDL1-expressing

Osimertinib
Icotinib

Alectinib
Brigatinib
Ceritinib

Pembrolizumab
in pts who are 
also receiving

Local therapy
should not be 
delayed unless
deferral until
intracranial
progression is
specifically
recommended
and only based on 
a multidisciplinary
discussion

Melanoma

Breast cancer

also receiving
PEM+platinum

any BRAF-status

BRAF-V600E 
mutated

Ipi + Nivo

Dabra + 
Trametinib

HER-2 +

Tucatinib + 
Trastuzumab + 
Capecitabine (in 
pts previously treated with 
trastuzumab, pertuzumab
and/or trastuzumab
emtasine-based therapy)
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