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A B S T R A C T   

Background: Stereotactic radiosurgery (SRS) has recently gained space as an accepted non-invasive alternative 
treatment option for drug resistant Glossopharyngeal neuralgia (GPN). The purpose of this systematic review was 
to provide an overview of the outcomes of SRS treatment in patients with GPN. 
Methods: A literature review until March 2023 was performed. Data about patient’s demographics, complications 
and recurrence rates, additional treatment post procedure as well as pain outcomes in the short and long term 
were collected. Studies without reported pain outcomes were excluded. 
Results: Sixteen studies with a total of 97 patients diagnosed with GPN who had undergone SRS were identified. 
The mean reported maximal radiation dose ranged from 70 to 88.7 Gy with the glossopharyngeal meatus (GPM) 
being the most common target in 12/16 studies. The median time from SRS till pain response was between 2 and 
120 days. The mean proportion of patients requiring further treatment after SRS ranged from 11.1 to 57.14% in a 
time frame between 2 and 36 months post procedure. Favourable pain response rates after SRS (BNI-IIIb) ranged 
from 60% to 100% and 57.1%–100% in short and long term respectively. 
Conclusion: SRS for GPN remains a safe alternative to surgery with low complication rates and favourable pain 
outcomes in both short and long term.   

1. Introduction 

Glossopharyngeal neuralgia (GPN) is a rare craniofacial disorder 
characterized by brief painful episodes of stabbing pain affecting the 
sensory distribution of the auricular and pharyngeal branches of the 
glossopharyngeal (IX) and vagus (X) cranial nerves.1 This includes the 
ipsilateral external ear canal, base of tongue, tonsil, or the area beneath 
the angle of the jaw. An episode can last anywhere between 2 s and 2 
min and can occur up to 200 times per day.2 Unlike its counterpart 
trigeminal neuralgia, GPN is a rare facial pain syndrome with an inci
dence estimated to be between 0.2 and 0.7 per 100,000 individuals per 
year.3 Occasionally, in a small proportion of cases (2–3%), GPN may be 
accompanied by severe cardiovascular symptoms, such as 
life-threatening syncopal episodes, hypotension or bradycardia.4 In the 
vast majority of GPN patients, no underlying cause or associated 
neurological deficit is identified and the syndrome is therefore termed 
“classic” or idiopathic, while a smaller group is “symptomatic”, because 

of a structural lesion affecting the distribution of the IX and X cranial 
nerves.5 

The treatment strategy is broadly similar to trigeminal neuralgia, 
with surgery being reserved for drug-resistant cases. First line treatment 
is typically medical, with anticonvulsant medications such carbamaze
pine or gabapentin.1 Nowadays, microvascular decompression (MVD) is 
one of the most widely used surgical options for GPN followed by rhi
zotomy (RHZ).6 MVD provides high rates of pain relief (up to 80%–90%) 
and sustained results but at the same time it is associated with compli
cations that include lower cranial nerve damage reported in 8%–19% of 
cases.7 However, with GPN mostly affecting the elderly population, 
there are potentially significant risks related to surgery or anaesthesia 
that need to be considered in the management of GPN.8 

Over the last 20 years, similar to trigeminal neuralgia, ablative 
techniques like stereotactic radiosurgery (SRS) and specifically Gamma 
Knife radiosurgery (GKR) have become an accepted alternative for pa
tients with GPN.9 The first report of radiosurgery used for the treatment 
of GPN was by Stieber et al in 2005.10 Since then, given the rarity of the 
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syndrome, only few studies looking at the efficacy of radiosurgery in the 
treatment of glossopharyngeal neuralgia have been published. 

To the best of our knowledge, this is the first systematic review 
looking at the role of both GKS and frameless SRS in the treatment of 
drug resistant GPN cases. The aim of this review is to assess the efficacy 
of SRS as an alternative treatment for GPN and provide an overview of 
short and long term treatment outcomes. 

2. Methods 

Data was obtained through a literature search published of PubMed, 
Scopus, Embase, and Cochrane databases until 9th of March 2023, 
conducted by two independent reviewers (TS and GA) according to 
PRISMA guidelines.11 We selected 2005 as a starting date because prior 
to that, there were no reports on GPN management with SRS. The search 
query consisted of the following terms: “glossopharyngeal” and “neu
ralgia” and “Stereotactic radiosurgery or Gamma knife surgery” (The 
search strategy is available upon request). The reference lists of all 
relevant studies were also manually checked to identify additional 
eligible studies that might have been missed during the initial electronic 
search. 

3. Inclusion and exclusion criteria 

Eligibility criteria were: 1) full-text, English-language published co
horts, 2) case series, and case reports including patients with a clinical 
diagnosis of GPN, 3) subsequent management using GKS or frameless 
SRS, 4) clearly documented treatment outcomes. Exclusion criteria 
were: 1) no full text (published abstracts), 2) non-English language, 3) 
neuralgias involving cranial nerves (CNs) other than IX, 4) duplicate 
patients included in other multi-centre studies. All the articles that were 
deemed relevant were retrieved, and the full text was reviewed. Studies 
that met the inclusion criteria were analysed. 

Pain response to GKS has been standardized according to the Barrow 
Neurological Institute Pain Intensity Score (BNI).12 Some studies used 
the 2-tier scale for pain relief (achieved pain relief or not). BNI Grade I 
was defined as pain-free without medication; BNI Grade II as occasional 
pain but not requiring medication, BNI Grade IIIa as no pain but with 
continued use of medications, BNI Grade IIIb as occasional pain 
controlled with medication, BNI Grade IV as pain improved but not 
adequately controlled with medication and BNI Grade V as no pain re
lief.12 BNI grade I-IIIb was regarded as positive pain response while BNI 
IV and V as treatment failures. Recurrence was defined as a new painful 
event after an initial positive response to SRS. RevMan 5.3 was used for 
statistical analysis (Review Manager (RevMan) [Computer program]. 
Version 5.4. The Cochrane Collaboration, 2020.) 

4. Risk of bias 

The risk of bias for each study was evaluated using a domain-based 
tool from the Newcastle–Ottawa Scale for non-randomised studies.13 

Risk of bias assessment was based on the following domains; selection of 
patients, comparability of cohorts on the basis of design or analysis, and 
outcomes. Studies are defined as high quality when scoring ≥7. 
Consecutive or obviously representative series of cases were regarded as 
low risk of bias in terms of “Selection of patients”. A validated diagnostic 
tool to assess pain response post treatment with SRS was the main factor 
that affected the risk of detection. Outcome bias assessment was also 
affected by whether follow-up was long enough for outcomes to occur, 
whether there was adequacy of follow-up for cohorts and whether there 
was blinding of during the outcome assessment. 

A quantitative assessment of study quality was performed with the 
highest quality studies being awarded a maximum of one star for each 
item. 

5. Results 

5.1. Risk of bias of included studies 

Overall, 11/19 studies (42%)10; 15; 18; 23; 25-28 were assessed as 
having low risk of bias based on their NOS score (Table 1). Regarding 
sample size justification, risk of bias was regarded as low in a minority of 
studies, with most studies scoring 1 out of 4 stars. This is because given 

Abbreviations 

BNI Barrow Neurological Institute Pain Intensity Score 
CIS Cisternal part of glossopharyngeal nerve 
CNs Cranial nerves 
FSRS Frameless stereotactic radiosurgery 
GKR Gamma Knife radiosurgery 
GPM Glossopharyngeal meatus 
GPN Glossopharyngeal neuralgia 
LINAC image-guided linear accelerator 
MVD Microvascular Decompression 
NS Nerve section 
PRT Percutaneous radiofrequency thermocoagulation (PRT) 
RHZ Rhizotomy 
SRS Stereotactic radiosurgery  

Table 1 
Risk of bias assessment for the included studies.  

Studies Selection 
(out of 4) 

Comparability 
(out of 2) 

Outcomes 
(out of 3) 

Total 
NOS 
score 
(out of 
9) 

Risk 
of 
bias 

Kano et al 
201615 

4 2 3 9 Low 

Pollock et al 
201114 

2 2 1 5 High 

Stanic et al31 1 2 2 5 High 
Williams et al 

201017 
1 2 2 5 High 

Pommier et al 
201816 

1 2 3 6 High 

Martinez- 
Alvarez et al 
201418 

3 2 2 7 Low 

Borius et al 
201719 

4 2 2 8 Low 

Leveque et al 
201120 

4 2 2 8 Low 

Pathmarajah 
et al 202221 

1 2 2 5 High 

Chua et al 
202022 

1 2 2 5 High 

O Connor et al 
201323 

1 2 3 6 High 

Almunia et al 
202224 

4 2 3 9 Low 

Xiong et al 
201525 

1 2 3 6 High 

Yomo et al 
200926 

2 2 3 7 Low 

Heroux et al 
201527 

1 2 2 5 High 

Ballosier et al 
201928 

4 2 3 9 Low 

Chai et al 
202129 

4 2 3 9 Low 

Stieber et al 
200510 

1 2 3 6 High 

Kaye et al 
202030 

1 2 3 6 High  
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the rarity of GPN, most of the studies were either case reports or case 
series. Only 8/19 (42%)15–16; 23; 26-28 reported a validated diagnostic 
tool to assess pain response post treatment with SRS. Also, assessment of 
pain outcomes was not blind in any of the included studies, consequently 
resulting in high risk of detection bias within this domain. Only two 
studies collected data prospectively24;25 and the rest of the included 
studies were retrospective case series. 

5.2. Patients demographics 

The initial search identified 123 studies. References were screened 
by viewing their titles and abstracts and 3 additional studies were 
identified. After the first-level screening and excluding duplicate pub
lications, 55 full texts were assessed for eligibility (Fig. 1). We identified 
19 studies14–31 between 2005 and 2023 (Table 2). Three14; 17;31 studies 
were also part of another multicentre analysis15 so their data was not 
included in the final analysis. The total number of patients was 97, with 
the mean age ranging from 47 to 99 years (see Table 3). 

The proportion of patients that had undergone prior unsuccessful 
surgical procedures ranged from 11.1% to 100% cases. MVD was the 
most frequently performed procedure with the average proportion of 
patients that had undergone MVD ranging from 33 to 100% among 

studies. Only 5 patients had undergone rhizotomy and 8 patients had 
undergone GKS previously. This indicates that repeat GKS can be a 
treatment option for recurrent cases after failed GKS. Most of the pa
tients reported a chronic history of neuralgia, with the mean duration of 
symptoms being from 18 months to 12.3 years across studies. The mean 
reported maximal radiation ranged from 70 to 88.7 Gy, with most of the 
studies (8/16) using 80Gy as the optimal amount of radiation. With 
regards to the target of SRS treatment, only in 4 studies (4 patients in 
total) the cisternal part of the glossopharyngeal nerve (CIS) was tar
geted, with the rest of the authors choosing the level of the glosso
pharyngeal meatus (GPM). Xiong et al25 with a case series of 3 patients 
used CIS as the target of GKS and patients were free of pain during the 
follow-up. None of them experienced any features of vagus nerve palsy. 

5.3. Outcomes results 

The median time from SRS till pain response was between 2 and 120 
days. The percentage of patients in the included studies excluding case 
reports requiring further treatment after SRS ranged from 11.1 to 
57.14%. This further treatment was in the form of either repeat GKS or 
surgical treatment with MVD, neurotomy, cortical stimulation, or ther
mocoagulation. The time frame between SRS and further treatment was 
2–36 months. Pain outcomes were assessed in the short term (median 
follow up 1 week–6 months post procedure) as well as in the long term 
(median follow up 11 months–86.6 months post procedure). Favourable 
pain response rates after SRS (BNI-IIIb) ranged from 60% to 100% and 
57.1%–100% in short and long term respectively. Poor pain response 
rates (BNI IV-V) in the short term follow up ranged from 16.6% to 33.3% 
while in the long term follow up ranged from 11.1% to 57.1% (see 
Table 4). 

A subgroup of the studies looking at patients that had undergone 
previous surgery (MVD or rhizotomy) before SRS is shown on Table 5. 
72/97 (74.22%) had undergone previous surgical procedure in the past. 
In this cohort of patients, recurrence rates were reported in 2 studies15; 

28 excluding case reports,10 and were calculated at 31.8% and 16.6% 
respectively. Complications were divided into short term and long term 
complications. Long term complications were present at the last follow 
up whereas short term complication had resolved by that time. Kano et 
al15 and Stieber et al10 are the only studies that comment on long term 
post operative complication rates (2 patients with hyperesthesia in the 
palatoglossal arch and 1 patient with hyperesthesia of the pharynx 
respectively.) Borius19 and Chai29 et al noted that some patients com
plained of tongue numbness or hyperesthesia in the palatoglossal region 
which however resolved without any intervention. Regarding the pa
tients that undergone SRS as their primary treatment with any history of 
any prior surgical management, there were only 4 studies that com
mented on post operative complication rates.16; 17; 20;21 (Table 6) 
Interestingly, among these studies there were no adverse events re
ported. Excluding case reports, Pommier et all was the only study that 
reported recurrence rates which were calculated at 11.1%. 

6. Discussion 

Because GPN is a relative rare condition, this systematic review 
aimed to provide an overview of the outcomes of patients with GPN 
treated with SRS. MVD is considered to be the first line of surgical 
treatment in medically refractive GPN. In a recent study of 427 cases, 
long-term pain relief was achieved in 84.7% of cases 4.9 years after MVD 
on average, with a complication rate of 13.2%.32 The most commonly 
described complications after MVD are transient hoarseness and 
dysphagia. RHZ alone shows an instant pain relief in 85–100% of the 
patients, but the rate of long-term pain relief is lower when compared to 
MVD.33 RHZ is not associated with increased risk of complications such 
as cranial nerve dysfunction.34 

Given the non-invasive nature of SRS, the incidence of postoperative 
complications was unsurprisingly low. In the included studies, the mean Fig. 1. Study flow chart.  
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complication rates ranged from 9 to 16.6%. It is interesting to note that 
complication rates were only reported in the group of patients that had 
previously undergone a surgical procedure to treat GPN. There were no 
reported complications in the cohort of patients that underwent primary 
SRS. Also, there were no neurological deficits post procedure and the 
complications were only limited to hyperesthesia over the pharyngeal 
region. This is particularly important for patients with significant 
medical comorbidities that are not suitable for surgical management. 
For example, Pollock et al14 and Benerjee et al described 3 cases with 
refractory cardiac dysfunction associated with painful attacks of GPN 
that were managed with SRS. This presents an important argument in 
favour of its consideration as a treatment modality for refractory cases 
especially in patients who are poor surgical candidates.35 

Over the past 15 years, SRS has become an accepted alternative to 
surgery for patients with trigeminal neuralgia. Likewise, for GPN SRS is 
regarded as a less invasive option than posterior fossa surgery for pa
tients. Nonetheless, radiosurgical targeting for GPN is more difficult 
than in trigeminal neuralgia mainly due to the complex anatomy of the 
lower cranial nerves and jugular foramen.36 Also, similar to trigeminal 
neuralgia, the low morbidity observed to date with GPN, SRS makes 
dose escalation higher than 80 Gy reasonable in the hope of providing 
better pain outcomes. Identifying the optimal radiation dose for GKS is 
an important challenge that must combine the effectiveness of the pro
cedure together with the minimization of morbidity, especially related 
to the vagus nerve and the brainstem. In our review, the mean max ra
diation dose was 70–88.7 Gy, with only few studies using doses higher 
than 80 Gy.15,16,18,19,24,28 

Recurrence of symptoms is one of the anticipated complications of 
SRS. Spina et al33 showed that recurrence was encountered in 41.6% of 
the patients with GPN after GKS. In our systematic review, the propor
tion of patients that needed further procedures due to recurrence of the 
symptoms ranged from 11.1 to 57.14%. Interestingly, in our cohort of 
patients, recurrence rates ranged from 16.6% to 31.8% in the group with 
a background of previous surgical treatment whereas that figure was 
11.1% in the group of patients that underwent SRS as primary treatment 
for GPN. MVD was the most frequently used treatment modality for 
recurrent cases. There are no precise treatment guidelines for recurrent 
GPN after the initial SRS. Recently, there have been reports of man
agement of recurrent cases with repeat SRS. Kaye et al30 reported a re
view of recurrent cases treated with repeat SRS. The median time to 
recurrence after the initial SRS was 12 months. In total, 9 patients (75%) 
had a favourable pain response at their final follow-up. Ballosier et al28 

reported a case of resistant GPN that benefited from a third GKR. 
Lu et al recently conducted a meta-analysis of the GPN treatment 

Table 2 
Patient demographics.  

Studies Cases Men % Mean age Type Target Time of symptoms before treatment (months) max radiation (Gy) 

Kano et al 201615 22 8 (36.3%) 60 GKS GPM 46 80 (80–90) 
Pollock et al 201114 5 3 (60%) 61 GKS GPM 60 80 (60–80) 
Stanic et al31 1 1 (100%) 51 GKS CIS 96 80 
Williams et al 201017 1 0 (0%) 47 GKS GPM NA 80 

Pommier et al 201816 9 4 (44.4%)  GKS GPM 85.3 80 (80–90) 
Martinez-Alvarez et al 201418 5 1 (20%)  GKS GPM NA 88 (80–90) 
Borius et al 201719 21 10 (47.6%) 68.3 GKS GPM 88.8 81.4 (60–90) 
Leveque et al 201120 7 5 (71.4%) 62 GKS 5 GPM 2 CIS 28 83.6 (60–80) 
Pathmarajah et al 202221 2 0 (0%) 56 Linac GPM NA 70 
Chua et al 202022 1 0 (0%) 54 frame-less SRS GPM 48 80 
O Connor et al 201323 1 0 (0%) 99 GKS GPM 18 80 
Almunia et al 202224 8 2 (25%) 59.5 GKS GPM 84 88.7 (80–90) 
Xiong et al 201525 3 1 (33%) 65 GKS CIS l 147.6 80 
Yomo et al 200926 2 1 (50%) 66 GKS GPM na 67.5 (60–75) 
Heroux et al 201527 1 1 (100%) 48 GKS GPM 96 80 
Ballosier et al 201928 6 4 (66.6%) 70.2 GKS GPM 30.5 85 (70–90) 
Chai et al 202129 7 3 (42.8%) 69 GKS GPM 82.8 82.8 
Stieber et al 200510 1 0 (0%) NA GKS GPM NA 80 
Kaye et al 202030 1 1 (100%) 58 GKS CIS 36 80  

Table 3 
Outcomes after treatment with SRS in patients diagnosed with GPN.  

studies Last f/u 
mean (total 
months) 

Median 
Time to 
pain 
response 

Months 
after SRS 
further that 
underwent 
procedure 

No of patients that 
required additional 
treatment 

Kano et al 
201615 

45 (6–120) NA 2–7 10 (45.4%) 

Pollock et al 
201114 

NA NA NA NA 

Stanic et al31 13 (2–19) 2 days 
− 3 
weeks 

2–8 2 (MVD)- (40%) 

Williams et al 
201017 

12 4 weeks 0 0 

Pommier et 
al 201816 

11 1 month na 0 

Martinez- 
Alvarez et 
al 201418 

46 (10–90) 2–8 
weeks 

36 1 (2nd GKS) (11.1%) 

Borius et al 
201719 

43 (14–83) na na 0 

Leveque et al 
201120 

62.4 
(10.8–145.2) 

25 days 18 4 (1 neurotomy, 3 
GKS) (19%) 

Pathmarajah 
et al 202221 

18.2 (7–32) NA na 4 (1 GKS, 1 
Thermocoagulation, 
1 Cortical 
stimulator, 1 MVD) 
(57.1%) 

Chua et al 
202022 

25.5 (12–39) 2–4 
weeks 

na na 

O Connor et 
al 201323 

24 2 weeks na 0 

Almunia et al 
202224 

18 1 month na 0 

Xiong et al 
201525 

86.64 
(12.96–150) 

na na 3 (37.5%) 

Yomo et al 
200926 

22 (20–25) 7 days na na 

Heroux et al 
201527 

NA 3 
months 

NA 1 GKS (50%) 

Ballosier et al 
201928 

48 <1 week na 0 

Chai et al 
202129 

12 7–120 
days 

30m 2 (33.3%) 

Stieber et al 
200510 

68 (29–89) 6–80 
days 

29.5 2 (GKS) (28.5%) 

Kaye et al 
202030 

6 NA NA 0  

T. Siempis et al.                                                                                                                                                                                                                                 



World Neurosurgery: X 22 (2024) 100325

5

outcomes after NS, MVD, and GKS, looking at a total number of 792 
cases. The authors suggested that short-term pain relief was lower after 
GKS than after NS.37 In a 2017 systematic review of 42 cases, Spina 
et al.33 reported an overall rate of favourable pain response in 78.6% of 
patients with GPN after GKS, with an average follow up time of 27 
months. In our results, a favourable pain response ranged from 60% to 
100% and 57.1%–100% in short and long term respectively, with a 
mean final follow up duration ranging between 1 and 7 years. It has been 
advocated that it takes at least one year for maximum pain relief for 
patients with trigeminal neuralgia after undergoing treatment with SRS. 
This was not reflected in our results for patients with GPN whose median 
time to pain response ranged from 2 days to 4 months.38 Given the 
non-invasive nature of SRS, it can be considered as an alternative 
treatment option for frail patients suffering from GPN. A recent large 
multicentre study looking at 26 patients with GPN undergoing MVD 
found that pre-operative frailty is associated with worse surgical out
comes.39 Berckemeyer et al suggest in a recent systematic review that 
SRS is an alternative treatment option for high-risk surgical patients or 
after a failed attempt with MVD40 

Over the last years, with the advances in image-guided linear 
accelerator (LINAC)-based systems, there have been reports of GPN 
cases managed with frameless SRS (fSRS).21;22 GKS requires a 

headframe to allow patient immobilization by maintaining rigid head 
fixation in order to ensure precise radiation delivery. fSRS on the other 
hand is fitted with a custom thermoplastic mask molded to the face that 
secures the head. This technique provides a quicker and less invasive 
experience for the patient. fSRS was first described for the management 
of refractory trigeminal neuralgia, with a reported satisfactory pain re
lief being achieved in 75%–95.7% of cases.41 Pathmarajah21 and Chua22 

reported 3 cases of GPN which were managed with fSRS and all had 
favorable pain outcomes at 2 years follow up. 

Percutaneous radiofrequency thermocoagulation (PRT) is a well- 
accepted alternative treatment for GPN who respond poorly to phar
macological treatment. In a series of 80 patients with GPN treated with 
PRT, 63% remained at “good” pain relief condition 3 years after the 
procedure42 However, PRT was associated with several complications 
including dysphagia, dysesthesias, and diminished gag reflex43 

7. Limitations 

There are a few important limitations of this review. First of all, the 
literature on SRS for GPN remains relatively limited, consisting mainly 
of small retrospective case series or case reports. Therefore, the sample 
size was quite small due to the novelty of the treatment, limiting our 

Table 4 
Pain outcomes in patients treated with SRS diagnosed with GPN.  

studies Short term f/u 
(mean months) 

BNI I- IIIb (no of 
patients) (%) 

BNI IV,V (no of 
patients) (%) 

Last f/u (mean 
months) 

BNI (long term f/u 
(mean months) 

BNI I-IIIb (no of 
patients) (%) 

BNI IV-V (no of 
patients) (%) 

Kano et al 201615 3 16 (72.72%) 6 (27.27%) 45 9 (42.8%) 3 (14.3%) 9 (42.8%) 
Pollock et al 201114 6 3 (60%) 2 (40%) 13 0 0 0 
Stanic et al31 1 1 (100) 0 12 0 1 (100% 0 
Williams et al 201017 1 1 (100) 0 11 1 (100%) 0 0 
Pommier et al 

201816 
6 6 (66.6%) 3 (33.3%) 46 4 (44.4%) 2 (22.2%) 3 (33.3%) 

Martinez-Alvarez et 
al 201418 

NA NA NA 43 3 (60%) 2 (40%) 0 

Borius et al 201719 3 18 (85.71%) 3 (14.28%) 68.3 15 (68.18%) 5 (22.7%) 2 (9%) 
Leveque et al 201120 3 6 (85.71%) 1 (14.28%) 18.2 2 (25%) 2 (25%) 4 (50%) 
Pathmarajah et al 

202221 
2 2 (100%) 0 25.5 0 2 (100%) 0 

Chua et al 202022 3 1 (100%) 0 24 1 (100%) 0 0 
O Connor et al 

201323 
NA NA NA NA NA NA NA 

Almunia et al 202224 3 8 (100) 0 86.64 3 (37.5%) 2 (25%) 3 (37.5%) 
Xiong et al 201525 0.25 3 (100) 0 22 3 (100%) 0 0 
Yomo et al 200926 NA 2 (100) 0 NA 1 (50%) 0 1 (50%) 
Heroux et al 201527 NA 1 (100) 0 44 1 (100%) 0 0 
Ballosier et al 201928 3 5 (83.3) 1 (16.6 %) 12 3 (50%) 2 (33.3%) 1 (16.6%) 
Chai et al 202129 3 7 (100) 0 68 4 (57.14%) 3 (42.8%) 0 
Stieber et al 200510 3 1 (100) 0 NA 6 1 (100%) 0 
Kaye et al 202030 0.75 1 (100) 0 42 1 (100%) 0 0  

Table 5 
Studies that included patients that had undergone prior surgical procedures before SRS.  

Studies No of 
patients 

No of patients with prior unsuccessful 
surgical procedures (%) 

Short term complications (%) Long term Complications (%) Recurrence since 
pain free 

Kano et al 201615 22 3 (2MVD, 1 Balloon Decompression) 
(13.63%) 

NA 2 (Hyperesthesia of 
Palatoglossal arch (9%) 

7 (31.8%) 

Martinez-Alvarez et 
al 201418 

5 3 (2 MVD, 1 Rhizotomy) (60%) NA NA NA 

Borius et al 201719 21 3 (MVD) (14.28%) 1 (4.8%) Tongue Numbness NA  
Chua et al 202022 1 1 (MVD) (100%) NA NA 0 
O Connor et al 

201323 
1 1 (SPA block) (100%) NA NA 0 

Almunia et al 
202224 

8 6 (2MVD, 4 Rhizotomy) (75%) NA NA NA 

Ballosier et al 
201928 

6 6 (GKR) (100%) NA 1 (Pharyngeal Hypoesthesia) 
(16.6%) 

1 (16.6%) 

Chai et al 202129 7 7 (MVD, 2 Repeat GKS (100%) 1 (14.3%) (hyperesthesia in the 
palatoglossal region) 

NA  

Stieber et al 200510 1 1 (MVD) (100%) NA NA 1 (100%)  
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ability to draw meaningful conclusions. Additionally, given the het
erogeneity in reporting outcomes data between different studies, it was 
difficult to conduct a thorough comparative analysis with some studies 
using BNI pain scale and others the 2-tier scale (pain or no pain). As a 
result, conducting a meta-analysis with pooled results was not possible. 

8. Conclusion 

SRS is an emerging minimally invasive option for the treatment of 
drug-resistant GPN. In our data, high pain control outcomes as well as 
low complications rate were noticed. Further prospective studies with 
longer follow up periods are needed to assess the optimal radiosurgical 
strategy and the long-term results. 
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