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ABSTRACT

Objective: The purpose of this study was to
evaluate the effectiveness and safety of com-
puted tomography (CT)-guided radiofrequency
thermocoagulation (RFTA) of the sphenopala-
tine ganglion (SPG) for patients with refractory
headache.
Methods: A total of 14 patients with refractory
migraine and 10 patients with cluster headache
(CH) who underwent CT-guided SPG RF

between May 2019 and August 2021 at the
Jiaxing First Hospital, located in Jiaxing City,
Zhejiang Province, China, were included and
analyzed in this retrospective cohort study. Pain
score, sleep quality scores, and treatment effects
were observed before operation as well as 1 day
and 1, 3, 6, 12, and 24 months after surgery.
Also, the incidence of facial numbness at dif-
ferent timepoints after operation was evaluated.
Results: The frequency and duration of attacks
decreased after treatment in patients with
migraine, and the shortening of the cluster
period and the prolongation of the remission
period after treatment in patients with CH
indicated that the treatment was effective. The
numeric rating scale (NRS) ranged from 0 to 10,
where 0 meant no pain and 10 meant the worst
imaginable pain. The NRS of patients at 1 day
and 1, 3, 6, 12, and 24 months after surgery was
significantly lower than before operation
(P\0.05). The treatment of patients with
migraine and CH was effective. The overall
incidence of numbness in patients with
migraine and the total incidence of numbness
in patients with CH was recorded. The total
incidence of numbness decreased gradually, but
no significant difference was detected in the
incidence of numbness between the two groups
(P[0.05). No serious adverse reactions, such as
orthostatic hypertension, intracranial infection,
and visual disturbance, occurred in the patients
after operation.
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Conclusion: CT-guided RFTA of the SPG sig-
nificantly relieves headache symptoms in
patients with refractory migraine and CH. It has
the advantages of rapid onset, long duration,
and a safe and reliable treatment process, mak-
ing it worthy of clinical application.

Keywords: Migraine; Cluster headache;
Radiofrequency thermocoagulation; CT
guidance; Sphenopalatine ganglion

Key Summary Points

Why carry out this study?

The current treatment strategy is not
optimal owing to insufficient efficacy and
severe side effects for migraine and CH.

New treatment modalities are essential to
fulfill the needs of patients with migraine
and CHs, especially those suffering from
severe and frequent headaches.

What was learned from the study?

CT-guided RFTA of the SPG significantly
relieves headache symptoms in patients
with refractory migraine and CH.

It has the advantages of rapid onset, long
duration, and a safe and reliable treatment
process, making it worthy of clinical
application.

INTRODUCTION

Migraine is a primary headache syndrome that
affects approximately 12% of the US population
each year [1] and is a common chronic disabling
neurovascular disorder characterized by severe
headaches, autonomic nervous system dys-
function, and, in some patients, aura involving
neurological symptoms [2]. Chronic migraine is
defined as headaches of at least 15 days per
month lasting at least 3 months, with migraine
features on at least 8 days per month, with
annual prevalence estimates ranging from 1%

to 3%, often placing a heavy burden on patients
and society. It is rated as one of the most serious
disabling diseases by the World Health Organi-
zation and is also a common chronic disabling
neurovascular disease and may be associated
with persistent or progressive brain abnormali-
ties [3]. On the other hand, cluster headache
(CH) is a primary disorder characterized by
severe headache on one side of the head and
cranial autonomic symptoms [4]. If a severe CH
episode is left untreated, symptoms may persist
for weeks to months and may even trigger sui-
cidal ideation [5]. Thus, significant symptoms
caused by CH have become a public health
concern and a personal burden for many people
[6]. These individuals can be rescued by medi-
cation during the acute phase of the attack or by
prophylactic medication; however, the current
treatment strategy is not optimal owing to
insufficient efficacy and severe side effects.
Head and facial pain is a common condition but
often difficult to cure completely. Since con-
ventional treatment is medication-based, it
might fail to provide satisfactory relief to the
patients. One study [7] reported placebo
response rates (for example, cessation of head-
ache attacks) of 7–43% in previous trials
involving patients with migraine and CH. At
the same time, additional empirical studies are
required to demonstrate the effectiveness and
safety of medication compared with a placebo.
Therefore, new treatment modalities are essen-
tial to fulfill the needs of patients with migraine
and CHs, especially those suffering from severe
and frequent headaches. Recent neuromodula-
tion techniques provide a novel option. Because
of its manageable risk profile, some studies have
suggested the application of neuromodulation
techniques before initiating anesthesia or inva-
sive permanent surgery.

There is no worldwide consensus on the
definition of refractory headache, and criteria
vary across the literature. In 2008, the Refrac-
tory Headache Special Interest Group (RHSIS) of
the American Headache Society (AHS) pub-
lished a definition of refractory migraine that
requires failure of two categories of prophylactic
therapy, in addition to the patient needing to
fail in three categories of acute therapy [8]. The
definition of medication-refractory headache
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was proposed by Silberstein et al. in 2010, and
in acute headache treatment, headache refrac-
tory was defined as ineffective to standard acute
therapy, a contraindication to acute therapy, or
intolerance to selected treatments. In prophy-
lactic headache treatment, refractory was
defined as nonresponse to standard prophylac-
tic therapy or contraindication/intolerance [9].
In the literature, the criteria for determining the
duration of treatment required for failure vary.
The duration of adequate trials varies from
study to study. In 2019, D’Antona et al. [10]
proposed that the definition of nonresponse to
medication is less than 50% reduction in fre-
quency and/or severity of migraine days per
month, the occurrence of intolerable side
effects, or contraindications to use.

The sphenopalatine ganglion (SPG) is loca-
ted in the pterygopalatine fossa (PPF) that har-
bors three ganglia. The sensory root originates
from the maxillary branch of the trigeminal
nerve, the parasympathetic root from the facial
nerve, and the sympathetic root consists of
fibers originating from the internal carotid
plexus and the deep petrosal nerve. The fibers
emanating from the SPG are the postganglionic
fibers of the parasympathetic nerve and the
sensory and sympathetic fibers passing from it,
forming the branches of the orbital, posterior
superior nasal, palatine, and pharyngeal nerves.
These branches are distributed in the mucosa of
the orbit, lacrimal gland, nasal cavity, pterygoid
sinus, maxillary sinus, oral palate, upper gin-
giva, and pharynx [11]. Several neural structures
(parasympathetic, sympathetic, and trigeminal
sensory) were compressed in a small area of the
PPF. SPG or pterygopalatine ganglion is the core
of autonomic fibers (the site of origin of post-
ganglionic parasympathetic fibers) and the
transit point for sympathetic fibers crossing
afferent nerve pathways from the neck and the
head and may play a key role in the develop-
ment of migraine. SPG has been hypothesized
to be associated with facial pain and headache
for over a century because of its proximity to
several critical neuroanatomical structures in
pain perception. Although the mechanism by
which SPG produces pain is unclear, studies
have shown that SPG radiofrequency (RF) is
effective in both migraine and CH [12, 13].

Since the treatment targets, RF parameters, and
efficacy evaluation indexes of SPG radiofre-
quency in different studies are varied, they do
not have the same effect on efficacy. Radiofre-
quency thermocoagulation (RFTA), also known
as RF neurotomy, is a method of destroying
painful nerves with heat from 70–90 �C. RFTA
devices use high frequencies (range
300–500 kHz) to generate charged molecular
oscillations through the friction of ions and
radio waves. In RFTA, the exposed segment of
the RF needle generates an electric field of
5–15 mm, which ultimately increases the tem-
perature of the affected tissue. This temperature
can lead to local tissue damage and loss of
myelinated fibers. When the needle tip is
heated to 80 �C for 60–90 s, it produces an
affected area of 8–10 mm [14]. RFTA effectively
relieves pain from neuropathy at the corre-
sponding RF target; however, it can cause
patients to experience varying degrees of sen-
sory dullness in the in the palate, maxilla, or
posterior pharynx or cheek numbness. This
phenomenon could be attributed to the sensory
roots in the SPG from the pterygopalatine
branch of the maxillary nerve, which might be
partially and reversibly damaged. However, this
pain relief at the cost of numbness is accept-
able with respect to patient satisfaction; the
numbness would improve gradually.

The present study aimed to evaluate the
immediate and long-term clinical effectiveness
and safety of computed tomography (CT)-gui-
ded RFTA of the SPG in the treatment of
refractory migraine and CH.

METHODS

This study was approved by the ethics com-
mittee of the First Affiliated Hospital of Jiaxing
University, located in Jiaxing City, Zhejiang
Province, China (LS2021-XJS-142). The study
was conducted in accordance with the 1964
Declaration of Helsinki and its subsequent
amendments, as well as the International
Association for the Study of Pain (IASP) guide-
lines for pain research in animals and humans.
All data were obtained from medical records
and the follow-up database established by our

Pain Ther (2022) 11:1011–1023 1013



institution, which were anonymized, and
therefore informed consent was waived with
the approval of the ethics committee. The
patients who visited Jiaxing First Hospital for
head and facial pain received CT-guided
radiofrequency treatment for SPG between May
2019 and August 2021 were reviewed and
included for observation and telephone follow-
up. Inclusion criteria: (1) All patients met the
International Headache Society (IHS) diagnostic
criteria for migraine or CH. 2. We refer to the
definition of refractory headache by the
Refractory Headache Special Interest Group
(RHSIS) of the American Headache Society
(AHS) [8] and Silberstein et al. [9] to develop a
definition of refractory headache: patients are
considered refractory if they do not respond to
medication after 3 months of conservative
treatment (\ 50% reduction in migraine days
per month and/or severity), or if they cannot
tolerate adverse drug reactions or have con-
traindications to drug use, then it is considered
refractory (when the patient has intolerable
medication side effects, even if the medication
is used for a short period of time or at a sub-
optimal dose). (3) Underwent CT-guided
radiofrequency surgery of the sphenopalatine
ganglion. Exclusion criteria: (1) unable to
express subjective feelings clearly owing to
limited communication; (2) follow-up could
not be achieved owing to lack of contact details.

Procedures

The patient was placed in a supine position,
monitored for vital signs, and administered
oxygen through a nasal cannula. A positioning
grid was placed on the affected cheek (Fig. 1),
and a half-coronal CT scan was performed. The
image was reviewed layer by layer to determine
the location of the foramen rotundum (Fig. 2A);
the target SPG was located caudally medial to
the foramen rotundum (Fig. 2B).

The optimal puncture level was mapped
using the CT built-in image processing software,
while the puncture depth and angle were mea-
sured (Fig. 3A). Then, the puncture level and
point were marked on the patient’s skin
(Fig. 3B).

After routine disinfection of the towel, the
skin and subcutaneous tissue were anesthetized
with 2 mL of 1% lidocaine using a 27 G intra-
dermal needle. Under CT guidance, the RF
needle (specific model, 10 cm) was inserted and
advanced according to predetermined parame-
ters (angle, path, and depth). This process
requires repeated correction of the puncture
direction and path by CT scan to ensure the
optimal puncture path is followed until the SPG
target is reached (Fig. 4).

After confirming the lack of evidence of
blood, cerebrospinal fluid, or sensory abnor-
malities, sensory testing was performed via
stimulation at 100 Hz and 500 ms pulse width
to produce abnormalities at 0.1–0.5 V consis-
tent with the patient’s usual original pain site.
The motor testing was performed by stimulat-
ing the probe at 2 Hz and 0.1–0.5 V to confirm
that it was not in close proximity to other
adjacent nerves, especially the trigeminal nerve
V2 branch, and then 0.5 mL of 1% lidocaine
was injected 2 min prior to RF. Subsequently,
standard radiofrequency (RF) was performed
continuously for 120 s at 90 �C under intra-
venous propofol anesthesia. Blood pressure,
heart rate, electrocardiogram, and oxygen sat-
uration were closely monitored during treat-
ment. At the end of the procedure, the patient
was transferred to the postoperative recovery
room, and the scores were assessed and recor-
ded. The patient’s vital signs were monitored for
at least 4 h before discharge. The intra- and
postoperative complications were recorded, and

Fig. 1 The patient was positioned supine on the CT-
fluoroscopy table. A positioning grid was placed over the
cheek of the affected side
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immediate and long-term outcomes were
assessed during follow-up.

Scoring Criteria

We collected general information of patients
from the medical record system, including
gender, age, course of disease, history of

underlying diseases, and preoperative NRS
score, and asked patients about the frequency of
preoperative and postoperative headache
attacks, the duration of each attack, and the
occurrence of postoperative complications and
adverse reactions. The numeric rating scale
(NRS) was used to evaluate the pain level of all
patients before surgery as well as 1 day and 1, 3,

Fig. 2 The location of the foramen rotundum (a), with the target nasopalatine ganglion located caudally medial to the FR
(b)

Fig. 3 Design of the RF needle insertion route. The
optimal puncture level was mapped using the CT built-in
image processing software. Along the lateral wall of the
maxillary sinus, a yellow line is drawn from the mid of the
foramen rotundum canal to the point of skin entry. Then,
the needle insertion depth (distance, 63.1 mm) and the

puncture angle (the angle between the yellow line and the
sagittal plane (a = 56.07) were measured. According to a,
the puncture level and puncture point corresponding to
the optimal puncture route are marked on the patient’s
skin (b)
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6, 12, and 24 months after surgery, respectively.
The NRS score range was 0–10, with 0 indicating
no pain and 10 as the most severe pain; the
higher the score, the stronger the pain level.
The NRS-weighted value (NRS-WV) was calcu-
lated as follows: WV = (A - B)/A, where A was
the preoperative NRS score and B was the fol-
low-up timepoint for NRS score. The efficacy
was judged according to the weighted values
that are specifically divided into ineffective,
remission, and cure: NRS-WV\50% was inef-
fective, 50% B NRS-WV B 75% indicated
remission, and NRS-WV[75% was a cure. The
total effective rate = (remission ? cure)/total
cases 9 100%. The patients were also observed
for numbness at 1 day, 1 month, 3 months,
6 months, 12 months, and 24 months after
surgery and classified into no, mild, moderate,
and severe numbness according to the severity
of facial numbness. Total incidence of numb-
ness = (mild numbness ? moderate numb-
ness ? severe numbness)/total number of
cases 9 100%.

Statistical Analysis

IBM SPSS26 software was utilized to analyze the
data statistically. The measurement data con-
formed to a normal distribution and were
expressed as mean ± standard deviation (x±s),
while the median (interquartile spacing) was
used for non-normal distribution. Wilcoxon
rank-sum test was used for comparison of non-
normally distributed measurement data, and c2

test was used for comparison of the enumera-
tion data of the two groups. P\0.05 indicated a
statistically significant difference.

RESULTS

Clinical Features

From May 2019 to August 2021, 27 patients
with refractory headaches were included
(Fig. 5). Over the course of the study, 2/16
migraine cases and 1/11 CH cases were lost to
follow-up. Among 24 patients, 14 with migraine
and 10 with CH, including 10 males and 14
females, with an age range of 17–77 (mean
50.33 ± 15.19) years and an onset duration of
1 week to 30 years (mean 9.71 ± 8.79 years),
completed the follow-up. The basic information
of the patients is listed in Table 1.

Treatment Effects

NRS scores of the patients before and after sur-
gery: the NRS scores at each postoperative
timepoint were significantly lower than those
before surgery (P\ 0.05), as shown in Table 2.

Comparison of NRS scores at various time-
points in two groups of patients with migraine
and CH (Table 3).

Frequency of headache attacks and duration
of each attack before and after treatment in
patients with migraine (Table 4).

Variations in the cluster phase and remission
phase in patients with CH before and after
treatment (Table 5).

Treatment results at different postoperative
timepoints: the effective rates of patients with
migraine at 1 day, 1 month, 3 months,

Fig. 4 Under CT guidance, the RF needle is inserted and
advanced according to predetermined parameters, a process
that requires repeated correction of the puncture direction
and path by CT scan to ensure consistency with the
designed optimal puncture path until the target SPG is
reached
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6 months, 12 months, and 24 months after
surgery were 100.00%, 92.86%, 85.72%,
78.57%, 78.57%, and 71.42%, respectively,
while the effective rates for patients with CH
were 90.00%, 100.00%, 100.00%, 90.00%,
90.00%, and 100.00%, respectively (Table 6).

The cumulative recurrence-free survival for
patients with migraine and CH is illustrated as a
Kaplan–Meier actuarial curve in Fig. 6.

Postoperative Complications

Occurrence of facial numbness in patients at
different timepoints after surgery: The total
incidence of numbness in migraine patients at
1 day after surgery, 1 month after surgery,
3 months after surgery, 6 months after surgery,
12 months after surgery, and 24 months after
surgery was 100.00%, 100.00%, 50.00%,
35.71%, 21.42%, and 7.14%, respectively, while
that in patients with CH at these timepoints was
100.00%, 100.00%, 20.00%, 10.00%, 10.00%,
and 0.00%, respectively. Strikingly, the total
incidence of numbness in the patients

decreased gradually, and the difference in the
rate of numbness between the two groups was
not statistically significant (P[0.05; Table 7).

The quality of sleep (PSQI score) at each
timepoint in both groups is shown in Fig. 7.

A Modified 2D-Visual Analog Scale

Changes in headache frequency and intensity
before and after treatment were assessed simul-
taneously according to the modified 2D-VAS
proposed by Dones et al. [15]. In 14 patients
with migraine (Fig. 8), scores ranged from 2–6
before radiofrequency thermocoagulation
(RFTC) treatment to 1–2 after RFTC treatment.

DISCUSSION

In this study, we investigated the difference in
clinical efficacy and complications of the same
treatment modality and CT-guided RFTA of the
SPG for the two diseases, migraine and CH. No
significant difference was detected in the

Fig. 5 Flow diagram
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efficiency of the two diseases in the short term,
while the efficiency of CH was significantly
better than that of migraine in the long term.

Accumulating evidence has indicated that
neuromodulation has an impact on patients
suffering from intractable severe craniofacial
pain. Some studies recommended steroid
injections combined with local anesthetics to

block the SPG [16], electrical stimulation of the
SPG [17], and neurolytic agents (ethanol) [18] or
RFTA [12] to remove the SPG, which have
improved the symptoms in patients with
headache. In 2011, Chua et al. [19] first per-
formed non-ablative pulsed radiofrequency
therapy (PRFT) on three patients with a history
of CHs for[ 10 years. Among these patients

Table 1 Basic information sheet

Patient no. Clinical characteristics

Age Sex Course
(years)

NRS Diagnosis Complications

1 46 Male 30 6 Migraine

2 50 Male 1 7 Migraine

3 52 Female 10 7 Migraine

4 71 Female 10 6 Migraine Hypertension and arthrolithiasis

5 52 Male 30 7 Migraine

6 72 Female 0.03 7 Migraine Hypertension and ophthalmoparalysis

7 36 Male 10 6 Migraine

8 57 Male 20 5 Migraine

9 55 Female 0.04 6 Migraine

10 43 Female 20 6 Migraine

11 17 Female 3 5 Migraine

12 45 Female 10 6 Migraine

13 54 Female 3 6 Migraine

14 51 Female 1 6 Migraine

15 32 Male 0.02 6 CH

16 63 Female 10 6 CH

17 72 Female 0.08 5 CH Hypertension

18 32 Male 10 8 CH

19 53 Male 20 6 CH

20 32 Male 10 7 CH

21 49 Female 10 7 CH

22 65 Male 5 5 CH

23 32 Female 10 7 CH

24 77 Female 10 6 CH Hypertension
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who were treated conservatively with limited
pain relief and after PRFT, two patients showed
complete pain relief and one patient showed

partial pain relief with no neurological side
effects or complications. Garcia-Isidoro et al.
[20] mentioned different neuromodulation

Table 2 Comparison of NRS scores at different timepoints before and after surgery

Preoperative
NRS

1 day after
surgery

1 month after
surgery

3 months
after surgery

6 months
after surgery

12 months
after surgery

24 months
after surgery

Migraine 6 (7–6) 2 (2–1) 1 (2.25–0.75) 1.5 (3–0) 3 (3–0) 2 (3–0.75) 3 (3–1.5)

Z -3.322b -3.307b -3.311b -3.311b -3.311b -3.317b

P 0.001 0.001 0.001 0.001 0.001 0.001

Cluster

headache

6 (7–5.75) 1 (2–1) 1 (2–0) 0.5 (2.25–0) 0.5 (3–0) 1 (2–0) 1 (2–0)

Z -2.842b -2.820b -2.816b -2.814b -2.820b -2.820b

P 0.004 0.005 0.005 0.005 0.005 0.005

Table 3 Comparison of NRS scores between the two groups at each timepoint

Preoperative
NRS

1 day after
surgery

1 month after
surgery

3 months
after surgery

6 months
after surgery

12 months
after surgery

24 months
after surgery

Z 0.000b -0.707c -1.265c -0.680c -1.242c -1.208c -2.200c

P 1 0.48 0.206 0.496 0.214 0.227 0.028

Table 4 Frequency of headache attacks and duration of each attack

n Frequency of headache attacks (number per 90 days) Duration of headache (hours)

Pre-RFTC 14 9 (26–7) 4 (5–4)

Post-RFTC 14 5 (6–5) 4 (5–4)

Z -4.536b 0.000c

P \ 0.001 1

Table 5 Variations in the cluster phase and remission phase in patients

Duration of remission (months) Duration of clusters (months)

Pre-RFTC 2.0 (2.5–1.5) 10.0 (10.5–9.5)

Post-RFTC 0.5 (1.1–0.0) 11.5 (12.0–10.9)

Z -2.375b -2.375c

P 0.018 0.018
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techniques, including radiofrequency ablation,
pulsed radiofrequency, continuous radiofre-
quency (radiofrequency thermocoagulation),
laser therapy, transcutaneous electrical nerve

stimulation (TENS), etc. The effects of invasive
neuromodulation were studied from different
perspectives. Other neuromodulation therapies,
such as the use of ultrasound, magnetic therapy,
deep brain stimulation, or motor cortex stimu-
lation, are also mentioned. The interventional
treatment by minimally invasive neuromodu-
lation techniques is preferable to neurosurgical

Table 6 The effective rates at different timepoints after surgery

1 day after
surgery

1 month after
surgery

3 months after
surgery

6 months after
surgery

12 months after
surgery

24 months after
surgery

Migraine 100.00% 92.86% 85.72% 78.57% 78.57% 71.42%

CH 90.00% 100.00% 100.00% 90.00% 90.00% 100.00%

Chi-

square

3.522 0.747 1.565 0.857 0.857 8.623

P 0.172 0.688 0.457 0.651 0.651 0.013

Fig. 6 Kaplan–Meier curve indicates the cumulative
recurrence-free survival for 14 and 10 patients with
migraine and CH, respectively, after CT–guided SPG
RFTA. The blue and red lines represent cumulative
recurrence-free survival in patients with migraine and CH,
respectively. The horizontal coordinates 1, 2, 3, 4, 5, and 6
represent 1 day after surgery, 1 month after surgery, 3
months after surgery, 6 months after surgery, 12 months
after surgery, and 24 months after surgery, respectively

Fig. 7 The box plots in red and blue represent the sleep
quality scores of the two groups of patients at different
time points, respectively. The horizontal coordinates 1, 2,
3, 4, 5, and 6 represent preoperative, 1 month after surgery,
3 months after surgery, 6 months after surgery, 12 months
after surgery, and 24 months after surgery, respectively

Table 7 Incidence of facial numbness in patients at different timepoints after surgery

1 day after
surgery

1 month after
surgery

3 months after
surgery

6 months after
surgery

12 months after
surgery

24 months after
surgery

Migraine 100.00% 100.00% 50.00% 35.71% 21.42% 7.14%

CH 100.00% 100.00% 20.00% 10.00% 10.00% 0.00%

Chi-

square

0.549 0.549 3.056 2.194 0.549 0.745

P 0.459 0.459 0.217 0.334 0.459 0.388
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interventions in the deep brain [21] or
hypothalamus. Recent studies [22] have eluci-
dated that the SPG located within the PPF plays
a critical role in cerebrovascular autonomic
neurophysiology and the pathophysiology of
various headache disorders (CH, migraine, and
trigeminal autonomic headache). Therefore, the
neuromodulation of autonomic fibers
(parasympathetic and sympathetic) may play a
key role in the treatment of headache, stroke, or
cerebrovascular spasms [23].

For the long-term efficiency of CT-guided RF
of SPG in CH over migraine, it is speculated that
CH is a trigeminal autonomic headache
involving simultaneous abnormal activity of
the hypothalamus, trigeminal vascular system,
and autonomic system with ipsilateral auto-
nomic symptoms. Although the exact patho-
genesis remains unclear, these specific clinical
manifestations are strongly related to the
involvement of the parasympathetic compo-
nent of SPG.

The long-term follow-up results of SPG RF
showed that its therapeutic effects persist over
time. This treatment may be a good option for
patients with chronic refractory headaches.
Thus, we need additional data and large sample
size to assess its potential use in other forms of
cephalofacial pain. RF thermocoagulation of

SPG may provide a safe and effective treatment
for the resolution of various forms of head and
facial pain.

CONCLUSION

In conclusion, CT-guided RFTA of the SPG sig-
nificantly relieves the headache symptoms in
patients with refractory migraine and CH. It has
the advantages of rapid onset, long duration,
and a safe and reliable treatment process, mak-
ing it worthy of clinical application.
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