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Abstract

Background: Cluster headache is a variant of primary neurovascular headaches. some patients with cluster headache are not re-
sponsive to medical treatment and may benefit from interventional modalities, including sphenopalatine ganglion block and den-
ervation.
Objectives: Our purpose was to evaluate the efficacy of sphenopalatine ganglion block/denervation in the treatment of cluster
headache.
Methods: In this study, we performed the sphenopalatine ganglion block for patients with cluster headaches, intractable to med-
ical therapy, who were referred to our pain clinic between 2014 and 2018. We registered the following information for all patients:
demographic data, pain relief, and pain intensity. First, we conducted a prognostic C-arm-guided sphenopalatine ganglion block.
If there was at least 50% pain relief within the first 5 h, then we denervated the ganglion by radiofrequency ablation. The main
outcome of the study (dependent variable) was pain relief. We followed the patients for 6 months.
Results: Among 23 enrolled patients, 19 consented to interventional treatment. Fifteen out of 19 patients (79%) had an acceptable re-
sponse to the prognostic block. Ultimately, 11 patients underwent ganglion denervation, and 4 patients did not consent for ganglion
ablation. Pain relief at intervals of 48 h, and 1, 3, and 6 months after ganglion denervation was 77, 59, 50, and 31 percent, respectively.
Conclusions: Sphenopalatine ganglion conventional radiofrequency denervation can effectively decrease the pain intensity of the
patients with cluster headache for at least several months.
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1. Background

Trigeminal autonomic cephalalgias (TACs) are a group
of headaches characterized by unilateral head and/or facial
pain in association with autonomic signs and typically oc-
cur with a circadian and annual rhythm. The prevalence of
these cephalalgias is less than migraine, but they are very
debilitating and significantly affect the patients’ quality of
life (1).

Cluster headache (CH), the most common type of TACs,
is a variant of primary neurovascular headaches and is
characterized by a unilateral, recurrent, and short-lived
pain episode that has symptoms of autonomic system dys-
function. With no treatment, pain episodes last for 15 to
180 min. CHs are classified into two groups of chronic and
episodic headaches. Approximately 80% of all cases are
episodic and occur once or twice a year. Among 20% of the
patients, CH is a chronic disease. These patients experience

recurrent headache attacks for one year or more, with re-
mission periods of less than a month (1, 2).

Medical treatments are focused on the treatment of
the current acute attack and the prophylaxis of future
headaches. Some patients do not adequately respond to
medical treatments and might benefit from interventional
management. As inadequate pain management is very
common and can prolong pain duration (3, 4), efforts,
such as interventional pain management should be tried
to manage intractable pain.

The sphenopalatine ganglion (SPG) is the largest ex-
tracranial neural structure located in the pterygopalatine
fossa. This ganglion consists of sensory, motor, and auto-
nomic (mostly parasympathetic) neurons and plays a role
in the pathophysiology of the CHs (5-7).

SPG block and radiofrequency (RF) denervation have
been already proposed for the treatment of CH and were
the standard treatments for this headache in the pain liter-
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ature; however, few studies have evaluated the extent and
duration of the efficacy of this intervention (5, 7, 8).

2. Objectives

The purpose of this investigation was to evaluate the
efficacy, the duration of pain relief, and complication(s) of
the SPG block and conventional RF denervation in the treat-
ment of CH.

3. Methods

The ethics committee of the university approved the
research protocol (Code: IR.TUMS.IKHC.REC.1397.030) that
was in accordance with the ethical guidelines of the 1975
Declaration of Helsinki as reflected in a prior approval by
the institution’s human research committee. We did not
assign our patients to any new intervention. Our patients
were assigned to this intervention regardless of our study
based on the fact that this intervention had already been
recommended for the treatment of CH in the literature.
This was a follow-up study, and we provided the data of a
long-term follow-up of our patients in this report.

Patients with CH who received medical therapy, in-
cluding acetaminophen, nonsteroidal anti-inflammatory
drugs (NSAIDs), and oxygen, for at least six months and
were resistant or intolerant to this treatment were referred
to our pain clinic by the neurology service of our hospital
between 2014 and 2018. We extensively evaluated the pa-
tients and reviewed their past medical, social, and dug his-
tories.

We obtained informed consent from all patients. Pa-
tients with the following criteria were candidates for the
SPG block/denervation in our pain clinic 1) age between 17
and 75 years old; 2) all patients with CH who met the Inter-
national Classification of Headache Disorders (ICHD-3) cri-
teria and were referred to our pain clinic; 3) patients who
were intolerant or had an inadequate response to medical
therapy for at least three months; and 4) patients who were
willing to receive interventional management. Exclusion
criteria were: 1) any coagulopathy; 2) any infection/lesion
on the path of needle insertion; 3) pregnancy.

We registered the following information for all pa-
tients: age, sex, and pain intensity (PI). We used a validated
version of the Brief Pain Inventory (BPI) to follow the pa-
tients and collect data (9). The BPI is a multidimensional
questionnaire and has four numeric rating scales (NRS) to
measure pain intensity at its least, worst, average, and cur-
rent severity. BPI also has some questions about pain relief
and interference with function, enjoyment, and mood. Pa-
tients can show their pain intensity by an 11-point NRS with

four questions: minimal, maximal, right-now (at the time
of the interview), and overall (average pain intensity that
the patient had during the last week). The ‘mean PI’ was de-
fined as the mean of the maximal and overall pain intensi-
ties. Eventually, the ‘mean PI’ was calculated and recorded
for each patient.

The treatment plan had two parts: prognostic and sub-
sequent SPG therapeutic block (RF denervation). During
the prognostic block, C-arm-guided infra-zygomatic ap-
proach was chosen to locate the sphenopalatine fossa (Fig-
ure 1). Patients were placed in a supine position. We per-
formed the block under ASA standard monitoring (electro-
cardiogram (ECG), SpO2, heart rate (HR), respiration rate
(RR), non-invasive blood pressure (NIBP)), and used a 22G
spinal needle. We sedated the patients with 1 mg IV mida-
zolam and 50 µg fentanyl. We employed 10 ml of 0.5% li-
docaine as the skin local anesthesia. The needle was placed
over the supramandibular notch and was directed toward
the sphenopalatine (SP) fossa. Once the needle tip was in
the correct position (approved by the fluoroscopic views),
we performed the prognostic SPG block using a 2 ml solu-
tion, including 4 mg dexamethasone and 1% lidocaine. We
visited every patient two days after the prognostic block
and evaluated the clinical response by filling the BPI. If the
patients had at least 50% pain reduction within the first
5 h after the injection, we scheduled them for the thera-
peutic block (RF denervation), usually one week later. A
Radiofrequency needle (100 mm, active tip = 5mm, 22G,
sharp, curved) was used (R-FTM Needles-Epimed). Sensory
stimulation was initiated at 50 Hz and the stimulation in-
tensity was gradually increased to 0.5 V (RF device: Neu-
rotherm NT2000iX). The satisfactory response was the sen-
sation of tingling in the nasal root. Consequently, the tip
of the needle was in the right place, adjacent to the SPG,
and far from maxillary or palatine nerves. After getting
the acceptable sensory stimulation, we injected 1 ml of 1%
lidocaine before the ablation, and subsequently, we per-
formed the neurolysis using the conventional RF denerva-
tion (temperature: 80°C, duration: 90 sec 2 cycles/point,
and at two close points). We followed the patients by fill-
ing the BPI questionnaire at 48 h, and 1, 3, and 6 months
after the denervation.

3.1. Statistics

Collected data are presented as mean, range, standard
deviation, and minimum and maximum effect in SPSS ver-
sion 25 (IBM, New York, NY, USA).

4. Results

Among the patients with CH who were referred to our
pain clinic, 23 subjects met our criteria. All 23 subjects con-
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Figure 1. C-arm-guided sphenopalatine ganglion prognostic block- anteroposterior (left image) and lateral (right image) views. These images were selected from the authors’
archives.

sented that we recruit their data in our study; however,
four patients refused to undergo the interventional treat-
ment. Nineteen patients consented to the SPG prognos-
tic block (Figure. 2). Patients’ characteristics are demon-
strated in Table 1.

Table 1. Personal, Socioeconomic, and Some Clinical Characteristics of the 23 Pa-
tients with Cluster Headachea

Variable Values

Age (y), mean (range) 46 (17 - 75)

Gender

Male 12 (53)

Female 11 (47)

Pain intensity, mean ± SD

Minimum 1.45 ± 1.43

Maximum 9.36 ± 1.06

Overall (average) 6.73 ± 1.48

Mean PI, mean ± SDb 8.04 ± 1.27

aValues are numbers (percentages) unless stated otherwise.
bPain intensity was evaluated by NRS; mean PI, mean Pain Intensity for each
patient, the mean among the highest, and overall pain intensities for each pa-
tient.

Fifteen out of 19 patients (79%) had an acceptable re-
sponse to prognostic block, which was more than 50% pain
reduction. Also, 11 out of 19 patients (57%) reported a 100%
pain reduction after the procedure. Four out of 19 patients
(21%) did not express adequate relief, and these four pa-
tients were excluded from the study. Mean pain reduction
after the prognostic block was 75% (Table 2). Among those

who were selected for SPG denervation (n = 15), 11 patients
consented to undergo the ablation. Financial issues, fear
of adverse effects, and short-lasting outcomes were men-
tioned as the reasons for refusal. We followed the patients
as long as they had not used other treatments. Initial pain
intensity and pain reduction 48 h, and 1, 3, and 6 months
after SPG denervation are demonstrated in Table 2.

We performed 30 procedures (19 prognostic blocks and
11 denervations) in this study. There were only two compli-
cations after the denervation in our patients. One patient
demonstrated soft tissue infection, which was successfully
treated by antibiotics. The second patient had a sensory
deficit over the maxillary dermatome of the trigeminal
nerve, which lasted for one year.

5. Discussion

Some patients with cluster-type cephalgia develop a
chronic and drug-resistant headache that is not responsive
to conventional treatments. Invasive procedures, includ-
ing SPG block/denervation, are proposed to relieve their in-
tractable pain (5, 10, 11). We found that pain intensity de-
creased by 50% or more at 48 h, and 1 and 3 months af-
ter denervation. At 6 months’ follow-up, pain intensity de-
creased by 31%.

There are very few controlled studies on the efficacy of
the SPG block/RF denervation in treating the CH in the lit-
erature (5, 8). Systematic reviews demonstrated the short-
term efficacy of SPG block in the treatment of CH, which
was compatible with our study. However, many studies
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Eligible to enroll 
in the study (n = 23) 

Prognostic block 
was done (n = 19) 

Adequately responded to prognostic block and 
were selected for denervation (n = 15) 

Consented for ganglion 
denervation (n = 11) 

Ganglion denervation was 
performed  (n = 11)

Declined denervation 
(n = 4)

Declined to get interventional 
treatment and were excluded 

(n = 4)

Did not respond to 
prognostic block (n = 4) 

Figure 2. Flowchart of the study. Twenty-three patients were enrolled in the study. Nineteen patients consented to the prognostic block and 8 patients were excluded. Ulti-
mately, 11 patients underwent ablation.

Table 2. Initial Pain Intensity and Pain Relief After the Sphenopalatine Ganglion (SPG) Denervationa , b

Initial Pain
Intensity, (N = 19)

48 h After the
Prognostic Block,

(N = 15)

48 h After SPG
Denervation, (N =

11)

1 Monthc , (N = 11) 3 Monthsc , (N = 11) 6 Monthsc , (N = 11)

‘Mean pain’
intensity

8.04 ± 1.27 2 ± 1.20 1.8 ± 1.11 3.3 ±1.7 4 ± 1.30 5.5 ± 1.48

Pain relief (%) - 75 77 59 50 31

aMean Pain Intensity: the mean among the highest and overall pain intensities for each patient.
bThe values are mean ± SD.
cAfter SPG Denervation.

have been conducted on the transnasal approach, whereas
our report was on the infrazygomatic technique. They con-
cluded that there is moderate evidence (grade of recom-
mendation B) for SPG block in treating CH.

The available systematic reviews separately evaluated
the efficacy of the SPG denervation in addition to the eval-
uation of the simple blocks. They showed that the grade of
recommendation was also B for RF denervation. Our study
was in line with these reports; however, the duration of

pain reduction was shorter in our study (5, 8).

Narouze et al. showed that percutaneous SPG RF dener-
vation is a highly effective treatment for chronic CH. While
the pain disability index (PDI) was 55 at the beginning of
the study, it diminished to 17.2 and 25.6 at 6 - and 12-months
post-procedure, respectively. Also, the mean attack inten-
sity at 1, 3, 6, 12, and 18 months after the procedure were
2.6, 3.2, 3.2, 3.4, and 4.2, respectively. They concluded that
SPG denervation is an effective method in the treatment
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of chronic CH (6). Our findings were also similar to their
results and demonstrated that the patients with CH could
benefit from the SPG RF denervation at least for several
months. However, the efficacy of the procedure was re-
duced in our patients after some months.

Sanders et al. found similar results in their study. They
evaluated the efficacy of the SPG RF denervation in CH treat-
ment during a follow-up period of 12 to 70 months. Sixty-
six drug-resistant CH patients were enrolled in this study,
of whom 56 patients had experienced episodic attacks and
10 had suffered from chronic headaches. All of the patients
underwent radiofrequency ablation. Complete pain relief
was seen in 34 patients (60.37%) of the episodic group and
three patients (30%) of the chronic group. Eight patients
(14.3%) of the episodic group and four patients (40%) of the
chronic group stated no pain relief (12). We could show
comparable results in our study, as well. Our patients had
considerable pain relief. However, the follow-up period
was shorter and over time, the efficacy of the treatment di-
minished in our report.

Side effects of this procedure are mostly temporary
and include infections, epistaxis, hematoma formation,
anesthesia, or hypoesthesia in the palate and pharynx (5).
Using real-time fluoroscopy has decreased the incidence of
these complications (5, 7). In this study, a total of 30 inter-
ventions, including prognostic block and neurolysis were
done, of which only two had side effects. The side effects
were soft tissue infection and sensory deficit over V2 (max-
illary nerve dermatome). They were managed successfully.

This report has some limitations. We did not report the
change of the patients’ analgesics after our interventions.
Our patients could not be the representatives of the gen-
eral population.

5.1. Conclusion

SPG conventional radiofrequency denervation can ef-
fectively decrease the pain intensity of the CH with accept-
able side effects for at least several months.

Footnotes

Authors’ Contribution: Study concept and design: HM,
AT; Acquisition of data: HM, DA, AT; Analysis and interpre-
tation of data: HM, DA; Drafting of the manuscript: HM, DA,
AHO, AT; Critical revision of the manuscript for important
intellectual content: HM, AT; Statistical analysis: HM, DA;
Administrative, technical, and material support: HM, DA,
AHO; Study supervision: HM, AT.

Conflict of Interests: There is no conflict of interest of the
authors in this study.

Ethical Approval: Ethical considerations code:
IR.TUMS.IKHC.REC.1397.030.

Funding/Support: There was no funding support, in any
kind, for this study.

Informed Consent: All the enrolled patients in this study
provided informed consent according to the enclosed file.

References

1. Leroux E, Ducros A. Cluster headache. Orphanet J Rare Dis. 2008;3(1).
doi: 10.1186/1750-1172-3-20. [PubMed: 18651939].

2. Edvardsson B. Symptomatic cluster headache: a review of 63
cases. SpringerPlus. 2014;3(1). doi: 10.1186/2193-1801-3-64. [PubMed:
24570848].

3. Majedi H, Amini MH, Yousefshahi F, Khazaeipour Z, Majedi M, Rahimi
M, et al. Predicting factors of pain duration in patients with chronic
pain: A large population-based study.Anesth PainMed. 2020;10(1). doi:
10.5812/aapm.95776.

4. Majedi H, Dehghani S, Soleyman-Jahi S, Tafakhori A, Emami S,
Mireskandari M, et al. Assessment of factors predicting inadequate
pain management in chronic pain patients. Anesth Pain Med. 2019;In
Press(In Press). doi: 10.5812/aapm.97229. [PubMed: 32280619].

5. Tolba R, Weiss AL, Denis DJ. Sphenopalatine ganglion block and ra-
diofrequency ablation: Technical notes and efficacy. Ochsner Journal.
2019;19(1):32–7. doi: 10.31486/toj.18.0163. [PubMed: 30983899].

6. Narouze S, Kapural L, Casanova J, Mekhail N. Sphenopalatine gan-
glion radiofrequency ablation for the management of chronic
cluster headache. Headache. 2009;49(4):571–7. doi: 10.1111/j.1526-
4610.2008.01226.x.

7. Majedi H, Emami S, Hosseini S, Tafakhori A. An unusual location for
sphenopalatine ganglion in the pterygopalatine fossa which may
facilitate radiofrequency neurolysis: A case report. Arch Neurosci.
2016;3(3). doi: 10.5812/archneurosci.36028.

8. Ho KWD, Przkora R, Kumar S. Sphenopalatine ganglion: block, ra-
diofrequency ablation and neurostimulation - a systematic review.
J Headache Pain. 2017;18(1). doi: 10.1186/s10194-017-0826-y. [PubMed:
29285576].

9. Majedi H, Safdarian M, Hajiaghababaei M, Vaccaro A. Characteristics
of neuropathic pain in individuals with chronic spinal cord injury.
Neurosciences. 2018;23(4):292–300. doi: 10.17712/nsj.2018.4.20180223.
[PubMed: 30351286].

10. Gooriah R, Buture A, Ahmed F. Evidence-based treatments for clus-
ter headache. Ther Clin RiskManag. 2015:1687. doi: 10.2147/tcrm.s94193.
[PubMed: 26635477].

11. Jürgens TP, Barloese M, May A, Láinez JM, Schoenen J, Gaul C,
et al. Long-term effectiveness of sphenopalatine ganglion stim-
ulation for cluster headache. Cephalalgia. 2016;37(5):423–34. doi:
10.1177/0333102416649092. [PubMed: 27165493].

12. Sanders M, Zuurmond WW. Efficacy of sphenopalatine ganglion
blockade in 66 patients suffering from cluster headache: a 12- to
70-month follow-up evaluation. J Neurosurge. 1997;87(6):876–80. doi:
10.3171/jns.1997.87.6.0876. [PubMed: 9384398].

Anesth Pain Med. 2020; 10(6):e104466. 5

http://dx.doi.org/10.1186/1750-1172-3-20
http://www.ncbi.nlm.nih.gov/pubmed/18651939
http://dx.doi.org/10.1186/2193-1801-3-64
http://www.ncbi.nlm.nih.gov/pubmed/24570848
http://dx.doi.org/10.5812/aapm.95776
http://dx.doi.org/10.5812/aapm.97229
http://www.ncbi.nlm.nih.gov/pubmed/32280619
http://dx.doi.org/10.31486/toj.18.0163
http://www.ncbi.nlm.nih.gov/pubmed/30983899
http://dx.doi.org/10.1111/j.1526-4610.2008.01226.x
http://dx.doi.org/10.1111/j.1526-4610.2008.01226.x
http://dx.doi.org/10.5812/archneurosci.36028
http://dx.doi.org/10.1186/s10194-017-0826-y
http://www.ncbi.nlm.nih.gov/pubmed/29285576
http://dx.doi.org/10.17712/nsj.2018.4.20180223
http://www.ncbi.nlm.nih.gov/pubmed/30351286
http://dx.doi.org/10.2147/tcrm.s94193
http://www.ncbi.nlm.nih.gov/pubmed/26635477
http://dx.doi.org/10.1177/0333102416649092
http://www.ncbi.nlm.nih.gov/pubmed/27165493
http://dx.doi.org/10.3171/jns.1997.87.6.0876
http://www.ncbi.nlm.nih.gov/pubmed/9384398

	Abstract
	1. Background
	2. Objectives
	3. Methods
	Figure 1
	3.1. Statistics 

	4. Results
	Figure 2
	Table 1
	Table 2

	5. Discussion
	5.1. Conclusion

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

