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Radiochirurgia encefalica delle lesioni benigne: 
quale standard nel 2023?



SRS standards in 2023
Benign brain lesions



AVM



Level of evidence

2 – 442-3 4 4



WHO GRADE 1 MENINGIOMA





Pinzi V. et al, Crit Rev Oncol Hematol 2017

DISEASE CONTROL
• 49.5% - 100.0% at 3 years 
• 87.0% -100.0% at 5 years 
• 67.0% - 100.0% at 10 years

PFS rate 
• 91.3% - 100.0% at 3 years 
• 78.0% - 98.9% at 5 years 
• 53.1 - 97.2% at 10 years



Goldbrunner et al, Neurooncol, 2021







Corniola et al, Brain and Spine 2, 2022



Corniola et al, Brain and Spine 2, 2022



The treatment decision should consider:

• 1) the clinical symptoms and signs on 
presentation; 

• 2) the size of the tumour and its consistency; 
• 3) the biological behaviour of the meningioma; 
• 4) the preoperative work up: MRI, …;
• 5) the experience of the multidisciplinary team 
             in charge of the patient.

In any case, 
the decision to offer one treatment over another 
should be taken by a multidisciplinary board, 
where experienced surgeons and physicians 
meet and share their expertise 

Corniola et al, Brain and Spine 2, 2022



• 7-year LC rate of 95% (95% CI, 0.87-0.99)
• Literature data à an average LC rate of 91.8%

• NO correlation between outcomes, patient 
characteristics and treatment variables

     (probably owing to the small number of PD)

Pinzi et al, IJROBP, 2022



Toxicity rate 12.7% (21 of 166 patients)

5-year minimum follow-up, 
Toxicity rate 11.7 % (9 of 77 patients)

Symptom evaluation improvement in 55%

overall estimate of 

8.1% (95% CI: 5.2-11.5%) 
Pinzi et al, IJROBP, 2022





Combs SE et al, Radiother Oncol, 2021



Combs SE et al, Radiother Oncol, 2021





1) Multidisciplinary decision

2) Clinical symptoms and signs on presentation;
 
2) Size of the tumour; 

3) Site

4) Biological behaviour; 

5) After surgery always consider SRS/HFSRT

1) Exclude post-operative

2) Exclude HFSRT

3)  No Fup
 
4)  Low SRS doses



VIII c.n. SCHWANNOMA



VIII c.n. SCHWANNOMA

6-8% intracranial tumors MANAGEMENT

• Observation

• Microsurgery

• SRS

• FSRT

• Combined treatments

Growth rate: 0,35-2,2 mm/year

No growth: 43%



Goldbrunner, et al. Neurooncol 2020



Goldbrunner, et al. Neurooncol 2020

MRI protocol should include:

• T1- weighted à before and after gadolinium administration

• T2-weighted/FLAIR (Fluid-attenuated inversion recovery sequences) 
à mandatory to rule out a potential brainstem pathology mimicking VS symptoms, such as
multiple sclerosis or glioma

• FIESTA [fast imaging employing steady-state acquisition]/ CISS [constructive interference in 
steady state], or DRIVE [driven equilibrium pulse

à to evaluate the vestibulocochlear nerve and its branches and depict the nerve as a linear 
hypointense structure surrounded by hyperintense CSF within adjacent cisterns
Diffusion-weighted imaging (DWI) à to differentiate VS from arachnoid or epidermoid cysts.



• Single fraction RS: 11-14 Gy to the GTV margin [strong consensus].

• Hypofractionated radiation therapy options: 
• Examples include 5 Gy x 5 daily, 3 Gy x 10 daily, 4Gy x 10, 6 Gy x 3, 4 Gy x 5 daily [moderate consensus].

Tsa MN, et al. J Radiosurg SBRT. 2017

The best fractionation scheme is not yet defined

18 Gy/3 fr and 25 Gy/5fr are the most common schedules



SRS for VS
Question: Is there a difference in outcome based on the dose 
delivered?
Recommendation: Level 3: As there is no difference in 
radiographic control using different doses, it is recommended 
that for single fraction SRS doses, <13 Gy be used to 
facilitate hearing preservation and minimize new onset or 
worsening of preexisting cranial nerve deficits.

Question: Is there a difference in outcome based on the 
number of fractions?
Recommendation: As there is no difference in radiographic 
control and clinical outcome using single or multiple 
fractions, no recommendations can be given.

Germano IM, et al. Neurosurgery. 2018



ACOUSTIC SCHWANNOMA

MANAGEMENT

• Tumor size (critical structures)

• VIII – VII nncc function

• Patient presentation and characteristics



1. The use of grading systems at diagnosis and follow-up 

Grade Description Measurement* Function % Estimated 
Function % 

I Normal 8/8 100 100 
II Slight 7/8 76 - 99 80 
III Moderate 5/8 - 6/8 51 - 75 60 

IV Moderately  
Severe 3/8 - 4/8 26 - 50 40 

V Severe 1/8 - 2/8 1 - 25 20 
VI Total 0/8 0 0 

 

House JW, Brackmann DE, Otolaryngol Head Neck Surg. 1985



Grade Description Measurement* Function % Estimated 
Function % 

I Normal 8/8 100 100 
II Slight 7/8 76 - 99 80 
III Moderate 5/8 - 6/8 51 - 75 60 

IV Moderately  
Severe 3/8 - 4/8 26 - 50 40 

V Severe 1/8 - 2/8 1 - 25 20 
VI Total 0/8 0 0 

 

Annals otol rhin lar 2012, R. Ahamad

ACOUSTIC SCHWANNOMA



1. The use of grading systems at diagnosis and follow-up 

Gardner G, Robertson JH. Ann Otol Rhinol. 1988



1. The use of grading systems at diagnosis and follow-up 

Koos WT. Clinical microneurosurgery. 1976



SRS for vestibular schwannoma

2. MRI protocol (diagnosis and follow-up)

• T1- weighted before and after gadolinium administration

• T2-weighted/FLAIR (Fluid-attenuated inversion recovery sequences) 

• FIESTA [fast imaging employing steady-state acquisition]/ CISS [constructive interference in 
steady state], or DRIVE [driven equilibrium pulse

• Diffusion-weighted imaging (DWI) à to differentiate VS from arachnoid or epidermoid cysts.



SRS for vestibular schwannoma

WHICH DOSES?

v Better outcomes when the peripheral dose is less than 15 Gy

v “Standard dose” (marginal):  13 Gy

v 12 Gy in pt with residual function

3. Optimal prescription



SRS for AVM
GOAL

Arteriovenous nidus obliteration

To eliminate bleeding risk



SRS AVM

target reconstruction on 3D angiography





SRS for benign brain lesions



ARTERIOVENOUS MALFORMATIONS

HIGHLIGHT

Patient stratification (risk/benefit and outcomes):

•Size
•Eloquent
•Venous drainage

SPETZLER-MARTIN CLASSIFICATION



AVM



SRS for AVM

Graffeo et al., Neurosurg,  2020



Graffeo et al., Neurosurg, 2020
SRS dose : from 17 to 30 Gy (mean 25.2 Gy)



Grazie


