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SRS  for Trigeminal Neuralgia and Epilepsy



Role of SRS in the treatment of TN

• SRS was developed by Lars Leksell to treat TN and other
functional brain disorders

• GK has been used for over 30 years with well established results

• CK, starting from 2001, has introduced novel treatment 
modalities( frameless non-isocentric homogenous treatment of 
an elongated segment of the nerve)

• Frameless image-guided SRS is the less invasive non-medical
treatment for TN  



Cyberknife Image-guided Robotic Radiosurgery

• Developed by John Adler at Stanford 

• Non-isocentric inverse treatment planning

• Real-time image-guidance based on DRR

• Robotic delivery by a light-weight Linac

• First TN treatment done at Stanford in 2001

• Standardized CKRS TN protocol implemented
at CDI since 2009

• Retrogasserian target 60 Gy-6 mm

• Over 500 cases treated at CDI over a decade

• Long-term prospective follow-up published
on Neurosurgery









70 Gy @10 mm, Dmax  up to 87 Gy

60 Gy @ 6 mm, Dmax < 75 Gy



Target and MR follow-up
Retrogasserian target, 6 mm,60 Gy
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Follow-up time points: 6 Weeks,3-6-9-12-18-24-48-54-60 Months

Pain relief, Medications, Sensory Disturbances, Rate and Time of Pain 
Recurrence 

Median follow-up was 52.4 months( range: 36 - 80 months) .

Median prescription dose was 60 Gy (@80% isodose line).
Median maximum dose  was 75 Gy. 
Median target length: 5.7 mm.
Median target volume: 40 mm³. 

A cohort of 138 TN patients treated with 
CyberKnife®radiosurgery

prospectively followed for 5 y

BNI
NRS

BNI numbness



Actuarial pain control rate (Barrow Neurological Institute [BNI] class I-IIIa) at 6, 12, 24, and 36 
months were 93.5%, 85.8%, 79.7%, and 76%, respectively.

Median time for pain relief: 3 weeks( range 1-20 w).

Shorter nerve length (<6 mm vs. 6 mm), smaller nerve volume target (<30 mm³ versus >30 
mm³) and lower prescription dose (<58 versus>58 Gy) were associated with treatment failure . 

33 patients (24%) experienced recurrent pain requiring  a second treatment , developing stable 
pain control thereafter ; median time of recurrence was 13 months.

7 patients (5%) developed bothering  paresthesias( BNI grade III-IV ). 6/7 received 2 treatments. 

Results



Pain control on Kaplan-Meyer plot 



Score I
No trigeminal pain, no 

medication

Score II
Occasional pain, not 
requiring medication

Score III
No pain(IIIa) or 

some pain( IIIb), 
adequately controlled 

with medication

Score IV
Some pain, not 

adequately controlled 
with medication

Score V
Severe pain, no pain 

relief



Visual Analogue Scale VAS 



Actuarial rate of pain control and sensory
complications @ 5 y



3 y follow-up on 343 pts receiving 387 treatments

Cyberknife Radiosurgery for Trigeminal Neuralgia
In press, Cureus



Conclusions

• SRS is an established treatment option for TN

• Frameless image-guided robotic radiosurgery(CK) is safe and 
effective with encouraging long-term results

• 76% of patients treated pain free @ 5 y with 5% rate of sensory
complications

• CK is an emerging treatment option for functional  disorders 
affecting the brain but can also be used to treat novel targets , 
such as the DRG, unreachable by other radiosurgical platforms 



Dorsal Root Ganglion Modulation for C6 focal painful dystonia



45 Gy

L4 root modulation for spasticity following repeated
brain and spinal procedures



SRS offers an attractive novel option for the treatment of drug-refractory epilepsy
providing a non invasive treatment to patients non invasively mapped by MR, 
PET,SPECT and  MEG









MEG aided SRS for Drug-refractory Epilepsy
26 y old patient with severe focal epilepsy originating from eloquent cortex ( Broca)

MEG Results



Preoperative MEG



Postoperative MEG

• Patient seizure free since SRS (~64 months)

• Postoperative MEG shows marked improvement



28 y old male with drug-refractory multiple daily CPS. 
Judged Not eligible for invasive monitoring



30 Gy



MEG PRE and 3-m POST PRE

POST

Seizure free since the procedure.Follow-up: 56 months.



SRS is an Emerging Option for Functional Brain Disorders

SRS is viewed by most as tool to treat tumors

Functional Radiosurgery dedicated to the treatment of 
TN, epilepsy, spasticity and many other common brain 
disorders can be a precious cost-effective adjunct to 
conventional treatments

Deep knowledge of the disease treated ,the anatomy
involved and the radiosurgical technique are required

Much more work is needed


