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Topic Exploration Report 
Topic explorations are designed to provide a high-level briefing on new topics submitted for 
consideration by Health Technology Wales.  The main objectives of this report are to: 

• Determine the quantity of evidence available for a technology of interest. 
• Identify any gaps in the evidence. 
• Inform decisions on topics that warrant fuller assessment by Health Technology Wales 

(HTW). 

 

Topic exploration 
report number: TER429 

Topic: Stereotactic radiosurgery for trigeminal neuralgia  

Summary of findings: 

In February 2022, the National Institute for Health and Care Excellence 
(NICE) published Interventional Procedures Guidance 715 (IPG715) on 
stereotactic radiosurgery for trigeminal neuralgia. The IPG concluded that 
the evidence on the safety and efficacy of stereotactic radiosurgery for 
trigeminal neuralgia is adequate, provided standard arrangements are in 
place for clinical governance, consent and audit.  

This report describes one comparative meta-analysis and one randomised 
controlled trial (RCT) from NICE IPG715. Both of these studies compare 
stereotactic radiosurgery to microvascular decompression. Since the IPG, 
we identified an additional RCT comparing stereotactic radiosurgery to 
microvascular decompression, and an additional three systematic 
reviews, of mainly observational studies, comparing stereotactic 
radiosurgery to microvascular decompression and other techniques, 
including percutaneous treatments. It is unclear what the most 
appropriate comparator in NHS Wales would be. 

Although several systematic reviews and meta-analyses were identified, 
they included mixed populations and it is unclear which population with 
trigeminal neuralgia would benefit most from stereotactic radiosurgery. 
The two RCTs we identified only included patients with primary trigeminal 
neuralgia. In addition, the studies used different devices with different 
targeting techniques, and different treatment regimens. Both RCTs used 
Gamma Knife radiosurgery. It is unclear which device(s) would be used in 
NHS Wales. 

Comparative data suggests that microvascular decompression provides 
increased pain relief over a period of up to five-years compared to 
stereotactic radiosurgery. Compared to other techniques, including 
percutaneous interventions for trigeminal neuralgia, stereotactic 
radiosurgery provided increased pain relief. 
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Data from meta-analyses and the two RCTs suggest that pain recurrence 
rates, up to three-years after the procedure, are higher in people treated 
with stereotactic radiosurgery than in people treated with microvascular 
decompression. Compared to other techniques, including percutaneous 
interventions, pain recurrence rates were higher for those treated with 
stereotactic radiosurgery.  

There were mixed findings for the frequency of adverse events, with some 
being lower in the stereotactic radiosurgery group and some lower in the 
microvascular decompression group. In the RCTs, there was no significant 
difference in complication rates between the microvascular 
decompression group and stereotactic radiosurgery group. However, the 
complications in the microvascular decompression group were usually 
more serious than those in the stereotactic radiosurgery group. 

Non-comparative data suggest that patients were satisfied with their 
experience of stereotactic radiosurgery for trigeminal neuralgia. A patient 
organisation noted the importance of a non-invasive treatment option for 
people with trigeminal neuralgia and multiple sclerosis. 

We identified mixed conclusions in the two cost-effectiveness analyses 
comparing stereotactic radiosurgery to microvascular decompression in 
people with trigeminal neuralgia.  
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Introduction and aims 

Trigeminal neuralgia is a chronic pain condition that affects the trigeminal cranial nerve. The typical 
form, type 1, causes sudden and severe facial pain, usually affecting one side of the face and lasting 
for a few seconds or minutes.  

Medication is the first-line treatment for trigeminal neuralgia. Other treatment options are 
considered for people who experience severe pain despite medication, or who have side effects from 
medication. Percutaneous treatments include glycerol injection, radiofrequency lesioning (applying 
short bursts of radiofrequency to the nerve through a needle), and balloon microcompression 
(inflating a balloon near the nerve). Recurrence rates of trigeminal neuralgia after these procedures 
are typically high. Microvascular decompression is a more invasive procedure involving opening up 
the skull to relieve the pressure on the trigeminal nerve. This can provide longer lasting relief but 
carries a risk of facial numbness, hearing loss, stroke and death.   

Stereotactic radiosurgery for trigeminal neuralgia uses precisely focused multiple beams of ionising 
radiation aimed at the trigeminal nerve where it enters the brainstem, and can be delivered in a 
single treatment session. It does not require open surgery, needle insertion or general anaesthesia. 
The aim is to damage the trigeminal nerve and stop the transmission of pain signals. There are 
different systems available for stereotactic radiosurgery and details of the techniques vary. 
Examples include Gamma Knife and CyberKnife radiosurgery. Imaging is used to accurately locate 
the target area for treatment. 

Health Technology Wales researchers searched for evidence on the clinical effectiveness and cost 
effectiveness of stereotactic radiosurgery for trigeminal neuralgia. HTW researchers searched for any 
additional clinical evidence published after a relevant National Institute for Health and Care 
Excellence (NICE) Interventional Procedures Guidance (IPG) literature search in September 2021, and 
searched for any economic evidence with no search limits. 

 

Evidence overview 

NICE IPG715 (2022) reported on the efficacy and safety of stereotactic radiosurgery for trigeminal 
neuralgia. The rapid review produced as part of the IPG included four systematic reviews, one 
randomised controlled trial (RCT), two case series studies, one cohort study and 11 case reports. We 
will describe one of the systematic reviews (Gubian et al. 2017) and the RCT (Zeng et al. 2018), from 
the IPG, in this report as they report comparative data. We also identified an additional RCT (Arkawazi 
et al. 2022) and three additional meta-analyses, reporting comparative data, published since IPG715 
(Diana et al. 2021, Chen et al. 2021, Alizadeh et al. 2022). Key points from a patient organisation 
submission from IPG715, which reported the views of people treated with stereotactic radiosurgery 
for trigeminal neuralgia secondary to multiple sclerosis, are also included in this report. 
 

Guidance 

NICE IPG715, published in February 2022, concluded that the evidence on the safety and efficacy of 
stereotactic radiosurgery for trigeminal neuralgia is adequate, provided standard arrangements are 
in place for clinical governance, consent and audit. Patient selection should be done by a 
multidisciplinary team experienced in trigeminal neuralgia and the procedure should only be done 
in specialist centres.  
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An NHS England Clinical Commissioning Policy (2020) lists the criteria requited for patients to be 
routinely funded for stereotactic radiosurgery for trigeminal neuralgia with (see ‘Literature search 
results’ section of this report for the criteria).  

 
Comparative evidence 
 
Pain relief 
Secondary evidence 
The meta-analysis by Gubian et al. (2017), included in IPG715, involved 13,805 patients with trigeminal 
neuralgia who had stereotactic radiosurgery or microvascular decompression. None of the studies 
were RCTs, but 5 of 58 studies were non-randomised comparative trials. The initial pain relief success 
rates of stereotactic radiosurgery or microvascular decompression were 71% and 87%, respectively (p 
< 0.0001). At two years, the pain relief success rates were 78% and 91% (p = 0.0002), and at five-years 
the pain relief success rates were 64% and 84%, respectively (p = 0.0361). 

Since publication of IPG715, a systematic review of four studies (including the RCT reported in IPG715) 
compared Gamma Knife radiosurgery with other techniques in people with trigeminal neuralgia 
refractory to medical management (Diana et al 2021). The result suggested that microvascular 
decompression had a higher rate of initial pain-free outcomes (96.6%), followed by Gamma Knife 
radiosurgery (96.2%), cryotherapy (95.4%), percutaneous balloon compression (87%), percutaneous 
glycerol rhizotomy (85%), and the lowest rate of cohorts who were never pain-free (1.7%) (Diana et al 
2021). 

A meta-analysis, published since the IPG, compared 582 people with microvascular decompression 
to 607 people with Gamma Knife surgery. The only RCT in the meta-analysis is the same RCT identified 
in IPG715. Microvascular decompression related to higher rates of pain relief compared to Gamma 
Knife radiosurgery (odds ratio [OR]: 1.926, 95% confidence interval [CI]: 1.417 to 2.617) (Alizadeh et al. 
2022). 

 
Primary evidence (RCTs) 
IPG715 included one RCT of 441 people with primary trigeminal neuralgia who had stereotactic 
radiosurgery or microvascular decompression. The Barrow Neurological Institute (BNI) Pain Intensity 
Scale (where 1 is the most pain relief and 5 is the least/no pain relief) was used to assess pain. In the 
first post-operative week, 1% of those treated with stereotactic radiosurgery and 86% of patients 
treated with microvascular decompression had complete pain relief. At the two-year follow-up, 25% 
of patients who had stereotactic radiosurgery and 83% of people who had microvascular 
decompression had a BNI score of 1. For BNI scores of 1 or 2, the rates were not significant between 
the groups (73% and 85%, respectively) (Zeng 2018). 

A more recent RCT was identified, of 84 people with primary trigeminal neuralgia treated with Gamma 
Knife radiosurgery or microvascular decompression over two years.  Both groups showed a 
significant reduction in BNI scores and visual anlaog scores for pain. However, pain relief was 
significantly higher in the microvascular decompression group (92.3%) compared to the Gamma 
Knife radiosurgery group (73.3%) (p = 0.02) (Arkawi et al. 2022). 

 
Recurrence 
Secondary evidence 
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The meta-analysis by Gubian et al. (2017), included in IPG715, involved 13,805 patients with trigeminal 
neuralgia who had stereotactic radiosurgery or microvascular decompression. None of the studies 
were RCTs, but 5 of 58 studies were non-randomised comparative trials. The median recurrence rates 
at a median follow up of 36 months were 25% and 11% for stereotactic radiosurgery and microvascular 
decompression, respectively (p = 0.0015). The mean recurrence-free periods were 30.6 months and 
30.4 months, respectively (p = 0.987) (Gubian 2017).  

A meta-analysis published since the IPG compared 582 people with microvascular decompression 
to 607 people with Gamma Knife surgery. The only RCT in the meta-analysis is the same RCT identified 
in IPG715. Microvascular decompression related to lower rates of pain recurrence compared to 
Gamma Knife radiosurgery (OR: 0.412, 95% CI: 0.236 to 0.720) (Alizadeh et al. 2022). 

Another recent meta-analysis of observational studies of 8,172 patients compared the recurrence 
rates of different treatments of trigeminal neuralgia. The pooled recurrence rate was 9.6% for 
microvascular decompression, and significantly higher for most other techniques: 20.9% for Gamma 
Knife radiosurgery, 18.5% for traditional medical therapy, 12.4% for partial sensory rhizotomy, 12.3% 
for percutaneous balloon compression, and 11.9% for radiofrequency thermocoagulation. Meanwhile, 
the recurrence rate was lower (1.2%) for improved microvascular decompression, 1% for microvascular 
decompression with partial sensory rhizotomy, and 2.3% for neuroendoscope-assisted 
microvascular decompression (Chen et al. 2021).  

 
Primary evidence (RCTs) 
IPG715 included one RCT of 441 people with primary trigeminal neuralgia who had stereotactic 
radiosurgery or microvascular decompression. The RCT found no statistically significant difference 
between the groups in the recurrence rate at two years (0.9% compared with 0.5%, respectively) (Zeng 
et al. 2018). 

A more recent RCT was identified, of 84 people with primary trigeminal neuralgia treated with Gamma 
Knife radiosurgery or microvascular decompression over two years (Arkawi et al. 2022).  The Gamma 
Knife radiosurgery group showed a pain remission rate of 27% during the first post-operative week 
compared to 69% in the microvascular decompression group (p < 0.05). After two years, the pain 
remission rate increased to 73.33% in the Gamma Knife radiosurgery group and 92.31% in the 
microvascular decompression group (p = 0.021) (Arkawi et al. 2022).  

 
Safety 
Secondary evidence 
The meta-analysis by Gubian et al. (2017), included in IPG715, involved 13,805 patients with trigeminal 
neuralgia who had stereotactic radiosurgery or microvascular decompression. None of the studies 
were RCTs, but 5 out of 58 studies were non-randomised comparative trials.  

Some adverse events were reported as occurring more frequently in the stereotactic radiosurgery 
group: dysaesthesia was reported in 28% of patients after stereotactic radiosurgery and 2% of 
patients after microvascular decompression; cranial nerve palsy (excluding the trigeminal nerve) 
was reported in 3% of patients after stereotactic radiosurgery and 1% of patients after microvascular 
decompression. 

Some adverse events were reported as occurring less frequently in the stereotactic radiosurgery 
group: hearing loss was reported in 1% of patients after stereotactic radiosurgery and 2% of patients 
after microvascular decompression; vertigo was reported in 2% of patients after stereotactic 
radiosurgery and 4% of patients after microvascular decompression; infection was reported in less 
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than 1% of patients after stereotactic radiosurgery and about 2% of patients after microvascular 
decompression. 

The adverse event rate of chronic headache was similar (less than 1%) in both stereotactic 
radiosurgery and microvascular decompression groups (Gubian 2017).  

A meta-analysis published since the IPG compared 582 people with microvascular decompression 
to 607 people with Gamma Knife surgery. The only RCT in the meta-analysis is the same RCT identified 
in IPG715. The most common complication after both surgeries was facial numbness, and its 
incidence in microvascular decompression and Gamma Knife radiosurgery were 7.89% and 16.17%, 
respectively. Facial paralysis was the second highest reported adverse event, and its incidence was 
2.97% in the microvascular decompression group and 0.19% in the Gamma Knife radiosurgery group. 
Cerebrospinal fluid leak just occurred in microvascular decompression (2.22%).  Microvascular 
decompression was also associated with three cases of deep vein thrombosis (Alizadeh et al. 2022). 
 
Primary evidence (RCTs) 
IPG715 included one RCT of 441 people with primary trigeminal neuralgia who had stereotactic 
radiosurgery or microvascular decompression (Zeng et al. 2018). Facial numbness was reported in 
5% of patients who had stereotactic radiosurgery and less than 1% of patients who had microvascular 
decompression. Facial paralysis was reported in one patient who had stereotactic radiosurgery, and 
facial palsy and facial nerve palsy were reported in one patient each who had microvascular 
decompression. (Zeng 2018). 

A more recent RCT was identified, of 84 people with primary trigeminal neuralgia treated with Gamma 
Knife radiosurgery or microvascular decompression over two years (Arkawi et al. 2022).  There was 
no postoperative hospital stay for the Gamma Knife radiosurgery group. The average hospital stay 
for the microvascular decompression group was five ± 1.79 days. There was no corneal numbness, eye 
problems, diplopia nor hearing problems in both groups. For the microvascular decompression 
group, 15.38% had a local wound infection. Three patients in the microvascular decompression group 
suffered from postoperative transient ataxia that lasted for one week. However, this was not 
significant when compared to the Gamma Knife radiosurgery group who did not show any. Three 
patients in the Gamma Knife radiosurgery group showed symptoms and signs of anaesthesia 
dolorosa when compared to the microvascular decompression group with no patients with this 
complication. Both Gamma Knife radiosurgery and microvascular decompression groups developed 
paraesthesia (26.67% and 23.08%, respectively) and dysesthesia (26.67% and 7.67%, respectively) 
within the trigeminal nerve divisions, with no significant differences in both procedures (Arkawi et 
al. 2022).  

   
Non-comparative evidence 
 
Patient satisfaction 
A cohort study of 700 patients with trigeminal neuralgia, included in IPG715, reported that 82% of 
patients who only had stereotactic radiosurgery did not regret choosing stereotactic radiosurgery, 
and 10% of patients had no opinion. In the group of patients who had stereotactic radiosurgery after 
microvascular decompression, the rates of ‘no regret’, ‘no opinion’ and ‘regret’ were 69%, 26% and 5%, 
respectively (Wang 2018). 
 
Patient organisation submission 
The Multiple Sclerosis Trust made a submission as part of IPG715. They described that people with 
multiple sclerosis tend to have particularly severe trigeminal neuralgia which is complex and 
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difficult to manage. The submission notes that stereotactic radiosurgery is non-invasive, and that 
people with multiple sclerosis and trigeminal neuralgia tend to recover from it better than invasive 
procedures. Additionally, people with multiple sclerosis who have trigeminal neuralgia often cannot 
tolerate standard medications for trigeminal neuralgia, as they can worsen other symptoms of 
multiple sclerosis. 
 
Economic evidence 
We identified an Italian cost-effectiveness analysis of CyberKnife radiosurgery versus microvascular 
decompression for 40 people with medically unresponsive trigeminal neuralgia (Tarricone et al. 
2008). CyberKnife radiosurgery was reported as being cost-saving compared to microvascular 
decompression, with CyberKnife radiosurgery reducing hospital costs by an average of 34% per 
patient compared to microvascular decompression (Tarricone et al. 2008). An American cost-
effectiveness analysis reported an incremental cost-effectiveness ratio of $12,154 per quality-
adjusted life year for microvascular decompression compared with Gamma Knife radiosurgery 
(Gandhoke et al. 2019). Authors reported that this finding is primarily related to the reported 
increased durability of pain relief after microvascular decompression compared with Gamma Knife 
radiosurgery (Gandhoke et al. 2019). 

 

Areas of uncertainty 
Although several systematic reviews and meta-analyses were identified, they included mixed 
populations and it is unclear which population with trigeminal neuralgia would benefit most from 
stereotactic radiosurgery. The two RCTs we identified only included patients with primary trigeminal 
neuralgia. In addition, whilst most of the study participants were adults, an unknown number were 
under 18 years old in one of the RCTs. Clarification is needed on the most appropriate population, 
should this topic progress to full appraisal. 

The majority of comparative evidence compared stereotactic radiosurgery to microvascular 
decompression. It is unclear what the most appropriate comparator in NHS Wales is. Additionally, 
clarification is needed on whether stereotactic radiosurgery would only be given to patients who had 
failed on first-line medication. It is unclear whether all patients in the studies had first-line 
medication before stereotactic radiosurgery. 

The studies used different devices with different targeting techniques, and different treatment 
regimens. Both RCTs used Gamma Knife radiosurgery. None of the evidence used proton beam 
therapy. It is unclear which device(s) would be used in NHS Wales. 

Although most studies used the BNI score to assess pain relief after the procedure, success was 
defined in different ways in the studies. Additionally, it is unclear whether the BNI is utilised in NHS 
Wales to assess pain.  

None of the comparative evidence we identified was from the UK and so generalisability to NHS Wales 
is uncertain. 

Mixed findings were reported in the economic evidence identified, and neither of the cost-
effectiveness analyses were conducted in the UK.  
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Literature search results 

Health technology assessments and guidance 
NICE 
Interventional procedures guidance (IPG715) (February 2022). Stereotactic radiosurgery for trigeminal neuralgia: 
https://www.nice.org.uk/guidance/ipg715 
 
Medtech innovation briefing (MIB147) (May 2018). AlignRT for intracranial stereotactic radiosurgery. 
https://www.nice.org.uk/advice/mib147 
This device is not the technology of interest in this report, but it is relevant to the technology being discussed. 
AlignRT (Vision RT) is a system for monitoring the position and movement of a person during set-up for, and 
treatment with, stereotactic radiosurgery. 
 
Healthcare Improvement Scotland 
No evidence identified 

Hand search published SIGN Guidelines 
No evidence identified 
 
Health Information and Quality Authority 
No evidence identified 

EUnetHTA 
No evidence identified 

International HTA Database 
No evidence identified 
 

International Guidelines Library 
No evidence identified 
 
NHS England 
Clinical Commissioning Policy: Stereotactic Radiosurgery for Trigeminal Neuralgia (2020). 
https://www.england.nhs.uk/publication/clinical-commissioning-policy-stereotactic-radiosurgery-for-
trigeminal-neuralgia/ 
This policy states that patients meeting all of the following criteria  will be routinely funded for stereotactic 
radiosurgery for trigeminal neuralgia: patient meets the diagnostic criteria for trigeminal neuralgia as described 
by the International Headache Society and have typical TN (type 1) OR Trigeminal Neuralgia Syndrome associated 
with known neuromedical predisposing conditions AND Patient is unable to tolerate drug therapy, or has had 
intractable pain despite medication normally expected for a minimum period of at least six months AND Patient 
has been reviewed by a neurosurgeon who has assessed the patient as requiring surgery AND Other treatment 
modalities (microvascular decompression and ablative techniques) are deemed inappropriate for the patient 

Evidence reviews and economic evaluations 
Alizadeh, Y., Hayak, H. and Khoshnevisan, A., 2022. Microvascular decompression versus gamma knife surgery in 
patients with drug-resistant trigeminal neuralgia: a systematic review and meta-analysis: Microvascular 
decompression or gamma knife surgery in trigeminal neuralgia. World Neurosurgery: 
https://doi.org/10.1016/j.wneu.2022.08.020 
 
Chen, F., Niu, Y., Meng, F., Xu, P., Zhang, C., Xue, Y., Wu, S. and Wang, L., 2021. Recurrence Rates After Microvascular 
Decompression in Patients With Primary Trigeminal Neuralgia and Its Influencing Factors: A Systematic Review 
and Meta-Analysis Based on 8,172 Surgery Patients. Frontiers in neurology, 12. doi: 10.3389/fneur.2021.738032 
 
Diana, C., Kumar, R.D., Bodh, R. and Kumari, S., 2021. Does the Surgical Intervention for Trigeminal Neuralgia 
Refractory to Pharmacotherapy Improve Quality-of-Life?–A Systematic Review. Journal of Oral and Maxillofacial 
Surgery, 79(11), pp.2227-2239. https://doi.org/10.1016/j.joms.2021.03.003 
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