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Abstract

Background: OnabotulinumtoxinA (BTA) injections targeting the sphenopalatine ganglion (SPG) have been
used in patients with refractory chronic cluster headache and idiopathic facial pain, causing a neuronal block.
This study evaluated real world data on the effectiveness of BTA injections targeting the SPG in treating
refractory primary headache disorders and neuropathic facial pain.

Method: We conducted a retrospective observational cohort study of patients who underwent treatment with a
BTA injection of the SPG. Primary outcome focused on the impact on the number of headache attacks and pain
intensity on an 11-point Numeric Rating Scale (NRS). As secondary outcomes, quality of life objectified by the
Headache Impact Test-6 (HIT-6) questionnaire, patient satisfaction and Patient Global Impression of Change
(PGIC) were analyzed.

Results: A total of 43 patients received treatment. In primary headache disorders, NRS declined from 7.7 points
baseline to 5.0 (p = 0.017) and attack frequency from 64 attacks per month baseline to 24 based on 17 patients.
Analgetic consumption declined in 50% of patients. For facial pain disorders, NRS improved from 6.5 baseline
to 4.5 (p = 0.028) based on 10 patients. Better responses on NRS were seen when the needle tip was precisely
positioned on the reflection of the lateral wall of the nasal cavity.

Conclusion: This real world study has shown that BTA injections have a favorable effect on pain sensation and
quality of life in the treatment of primary headache disorders.
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Introduction

The sphenopalatine ganglion, also known as
the pterygopalatine ganglion, nasal ganglion, or
Meckel’s ganglion, is located in the sphenopalatine
fossa, posterior to the lateral insertion of the
middle nasal concha and covered by a thin layer of
mucosa. It is known as the largest parasympathetic
ganglion. The ganglion includes parasympathetic,
sympathetic, and somatosensory nerve fibers'”.

Role in primary headache disorders

The sphenopalatine ganglion (SPG) plays an
important role in a group of primary headache
disorders known as trigeminal autonomic
cephalalgias (TAC). Primary headache is defined
as a headache not secondary to another disorder®.
TAC is subdivided into five primary headache

syndromes, namely cluster headache, paroxysmal
hemicrania, short-lasting unilateral neuralgiform
headache attacks, hemicrania continua and
probable trigeminal autonomic cephalalgias. The
SPG plays a role in the autonomic symptoms seen
in TAC through activation of parasympathetic
and sympathetic pathways. By targeting the SPG,
blockage is thought to relieve TACs.

Interaction with facial pain

The direct connection of the maxillary nerve to the
SPG explains why a blockage of the SPG might
be helpful in treating pain attributed to a lesion or
disease of the trigeminal nerve®. The role of the
SPG in the pathogenesis of trigeminal neuralgia
is not clear. Facial pain has been classified
according to the International Classification of
Headache Disorders (ICHD-3), based on their
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distinct clinical characteristics and etiology®. The
clinical manifestations of neuropathic facial pain
are a tingling, burning, electricity-like pain with
allodynia and/or hyperalgesia.

Interventional treatment

Because the SPG plays a central role in the
transmission of signals, it is a therapeutic target of
interest. There are three main types of interventions
on the SPG commonly used: chemical nerve
block or lysis, radiofrequency ablation and
neurostimulation. Lidocaine application to the
SPG had shown to be effective in the treatment of
acute cluster headache, but the effect does not last
long’. Irreversible chemical blockage is performed
by alcohol injection, with good results in idiopathic
facial pain and cluster headache. However, high
recurrence rates are noted, and higher doses alcohol
may diffuse, with possible severe side effects®.

Radiofrequency ablation of the SPG may
interrupt the parasympathetic pathway within
the ganglion’. Radiofrequency ablation has
been shown to be effective in episodic cluster
headache that does not respond to pharmacological
treatment. However, these interventional therapies
are not yet recommended, since their safety and
efficacy are still being investigated in randomized
clinical trials'. The ablation of the SPG is thought
to work by blocking the parasympathetic fibers,
which leads to cerebral vasodilatation through the
release of vasoactive intestinal peptide (VIP). The
return to normal diameter of the vasculature should
relieve the headache'.

Because the parasympathetic synapse
uses acetylcholine as a neurotransmitter,
onabotulinumtoxinA (BTA), an inhibitor of
acetylcholine release, can potentially cause a
neural block. The use of BTA at the SPG causing
a neural block has been shown to be safe in the
study performed by Bratbak. They treated ten
patients with intractable chronic cluster headache
with BTA injections at the SPG. A dose of 251U
or 50IU was safely used. No clear difference in
adverse events was seen between both groups. As a
secondary outcome, headache attack frequency and
attack intensity were reduced. Average response
lasted 4.6 months. In another study by Bratbak,
the infrazygomatic (percutaneous) approach was
performed on patients with intractable chronic
migraine®”. All patients were treated bilaterally. A
significant reduction in headache days was seen. A
recent retrospective analysis in safety and efficacy
of BTA injections towards the sphenopalatine
ganglion in 31 patients with refractory chronic
cluster headache showed a 50% responder
proportion of 69% after treatment'. Further

evidence is limited, by the small size of studies and
the lack of control groups for comparison, but it has
been shown that off-label use of BTA should be
considered in cluster headache. Further prospective
randomized clinical trials are justifiable.

Objective

The primary outcome of this retrospective
observational cohort study was to evaluate
the effectiveness of a sphenopalatine ganglion
onabotulinumtoxinA block in the treatment
of refractory primary headache disorders and
craniofacial pains. As secondary outcomes,
safety profile, change in analgesic consumption,
patients’ satisfaction, patients’ global impression
of change (PGIC) and employment status have
been analyzed in both patient groups. The impact
of their headaches on daily life has been analyzed
in patients with refractory primary headache
disorders. Tertiary, we examined whether final
needle tip position before BTA injection had an
influence on outcome.

Methods

All patients with refractory primary headache and
craniofacial pains who underwent a treatment with
an onabotulinumtoxinA injection (Xeomeen® Merz
Pharma) of the SPG in VITAZ between May 2020
and March 2023 were included in a retrospective
observational cohort study. As part of the clinical
practice, baseline data was noted before treatment.
The following data has been gathered during
follow-up consultations as part of normal clinical
practice: number of headache attacks, pain intensity
(11-point Numeric Rating Scale (NRS)), time
before effect after treatment (in days), duration of
pain-free interval asked in days before return of
symptoms, autonomic symptoms, (acute) treatment
if applicable, quality of life objectified by the
Headache Impact Test-6 (HIT-6) questionnaire',
patient satisfaction, Patient Global Impression
of Change (7 point scale)', days of sick leave
and possible side effects. All patients received a
follow-up visit between 4 to 8 weeks post-procedure
(clinical practice). Subsequent treatment(s) and
visit(s) to the pain center were also added to the
analysis.

All patients who received a onabotulinumtoxinA
injection for the treatment of refractory primary
headaches and neuropathic facial pain according to
the ICHD-3 were included. The following exclusion
criteria were applied: patients who received
onabotulinumtoxinA injections of the SPG for
causes other than refractory primary headaches and
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neuropathic facial pain (spasticity e causa ignota).

An infrazygomatic approach under fluoroscopic
guidance to reach the SPG was performed in
all patients. The patient was placed in supine
position. We rotated the C-arm until both rami of
the mandible were superimposed on each other, to
obtain accurate visualization of the pterygomaxillary
fissure in lateral view. A line was drawn overlying
the pterygomaxillary fissure, using a marker and
metal ruler over the skin in this position. Then,
we palpated along the line below the zygomatic
arch and identified the mandibular notch, the entry
point”. A 88mm, 22G Spinocan® (Braun®) needle
was introduced and directed slightly cranially
and ventrally. The tip was advanced through the
pterygomaxillary fissure into the pterygopalatine
fossa. Next, an antero-posterior (AP) view of the
skull was obtained and the needle was advanced
with its tip adjacent to the lateral wall of the nasal
cavity (Figure 1). Patients received a dose of 251U
or 50IU BTA in Iml of normal saline. Since this
was a pilot study, initial patients were treated with a
dose of 251U BTA. As literature showed it was safe
to use both doses, subsequent patients were treated
with 50IU BTA". All injections were unilateral.
Patients with bilateral symptoms were treated on the
most disabling side.

We analyzed whether variant needle tip positions
in AP view and lateral view (LAT) had an impact
on the change in the following scores: NRS, HIT-6,
number of attacks per month and number of pain
days. For this the sphenopalatine fossa was divided

in five different zones according to AP as shown
in Figure 1. In the lateral view, the sphenopalatine
fossa was divided equally in a cranial, medial and
caudal zone. The analysis was made for primary
disorder headaches, as well as neuropathic facial
pain.

All patients were informed and signed an
informed consent form regarding the off-label use
of botulinum toxin. The procedure and implications
regarding off-label use were also discussed in clinic
before the procedure was scheduled. The study
protocol was approved on May 11, 2023 by the local
ethics committee of VITAZ, Moerlandstraat 1, 9100
Sint-Niklaas, Belgium, EC 23018 and signed by
chairman G. De la Meilleure, MD. After approval
the data was extracted from the medical records,
collected from routine clinical practice. Data was
pseudonymized, with the use of a unique patient
number for identification.

Statistical analysis was performed based on
nonparametric statistics that are suitable for small
sample analysis. The Wilcoxon matched-pairs
signed ranks test (hereafter referred to as Wilcoxon
test) and sign test were used for measuring the
efficacy of the treatment. Correlation between
satisfaction and PGIC was demonstrated with
the Spearman Rank Correlation Coefficient. The
Kolmogorov-Smirnov one-sample was used to find
correlation between changes in NRS and medication
use. The level of significance has been set at a=5%
for all tests. The probability of occurrence under
the null hypothesis HO was one-tailed for all tests,

Fig. 1 — AP view with needle tip in sphenopalatine fossa. Green line: target needle position. Red lines: aberrant needle tip positions

seen in some cases. The medial black line is a reflection of the lateral wall of the nasal cavity. The lateral black line is a second

orientation marker in clinical practice and most likely corresponds to the reflection of the medial or lateral pterygoid plate, but is not

identified in all cases. Both lines divide the sphenopalatine fossa in 5 zones: before the medial line, on the medial line, between the
medial and lateral line on the lateral line and behind the lateral line.
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except for the Kolmogorov-Smirnov one-sample
test, where it was two-tailed. To limit interference
of missing data, not all patients could be included
for measuring the effectiveness of the treatment,
due to the real-life character of the retrospective
study. For each statistical test, we have excluded
all patients for whom relevant data were missing
or who did not show for follow-up. To strengthen
the statistical results, the treatment effects were
analyzed with regards to various variables as earlier
defined. Statistical analysis of needle tip positioning
was based on the linear regression technique, called
‘ordinary least square’ analysis (OLS).

Results

Between May 2020 and March 2023, 43 patients
received a BTA treatment. 27 patients were treated
for a refractory primary headache disorder and
16 patients for neuropathic facial pain (Table I).
Demographic data is shown in Table II.

Primary headache disorders

After treatment, all patients with primary headache
disorders were invited to a follow-up consultation

Table I. — Indications for BTA.

2 to 10 weeks (mean 5.7 weeks) after treatment.
The NRS before and after treatment was available
for 17 out of the 27 patients. Both the Wilcoxon
test and the less powerful sign tests (sample of 17
patients), showed a statistically significant positive
impact of the treatment (p = 0.017), as measured by
a change of NRS. The mean NRS improved from
7.7 to 5.0 after treatment. Four patients showed a
reduction of NRS of more than 50% at follow-up.
Analgesic consumption declined in 50% of patients.
Based on statistical analysis, there were strong
indications that a decrease in NRS correlated with
a decrease in the use of prophylactic and rescue
medication. In addition, results from the HIT-6
survey showed a statistically significant positive
impact on daily life (p = 0.010) at first follow-up
for 17 patients whose HIT-6 data was complete.
Finally, data on attack frequency was completed
in 15 patients and showed a statistically significant
positive impact of treatment at follow-up (p =
0.007). A similar trend was seen in number of
monthly headache days completed in 16 patients,
which showed a decrease or did not change. Effects
of treatment on primary headache disorders are
shown in Table III. A clear improvement in patient

Diagnosis Number of patients
Refractory primary headache disorders 27
Chronic migraine 4
Episodic cluster headache 7
Chronic cluster headache 13
Atypical cluster headache 1
Hemicrania continua with dysautonomia 1
Short-lasting unilateral neuralgiform headache attacks 1
Neuropathic facial pain 16
Trigeminal neuropathy 6
Essential trigeminal neuralgia 1
Atypical trigeminal neuropathy 1
Atypical facial pain 4
Atypical facial pain (with dysautonomia) 3
Postherpetic neuralgia 1

Table II. — Demographic data and pain characteristics: primary headache disorders and

neuropathic facial pain.

Primary headache disorders All patients (n=27)
Number of females / males 15/12
Median age, years (range) 47 (19 - 76)
Pain location bilateral / right / left 4/10/13
Mean years since onset of pain (range) 12.(0 - 47)
BTA dose 251U / 501U 6/21
Neuropathic facial pain All patients (n= 16)
Number of females / males 8/8
Median age, years (range) 55 (23 - 85)
Pain location bilateral / right / left 2/7117
Mean years since onset of neuropathic facial pain (range) 5(1-13)
BTA dose 251U / 501U 4/12
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Table I11. — Effect of treatment on primary headache disorders.

Baseline Mean (SD) Follow-up Mean (SD) Difference Wilcoxon test (T)
Median (range) Median (range) (one-tailed 0=5%)
NRS (n=17) 7.7 (2.0) NRS (n=17) 5.0@3.1) 2.7 T=12.5<26
8 (3-10) 6 (0-10) 2 (p=0.017)
HIT-6 (n=17) 69.7 (4.2) HIT-6 (n=17) 62.7 (11.1) -7.0 T=18.5<30
69 (64-78) 63 (36-78) -6 (p=0.010)
Number of attacks 64 (53) Number of attacks per 24 (30) -40 T=11.5<21
per month (n=15) 45 (10-217) month (n=15) 10 (0-100) -35 (p=0.007)
b bt | ) | Nembe e 0 | .
S p 31 (21-31) p 25 (0-31) -6
(n=106)
(*) As the number of headache days in each patient either decreased or remains unchanged, there was no purpose in performing the Wilcoxon test.

satisfaction and PGIC was noted. 73% of patients
were satisfied or very satisfied on follow-up and
63% of patients showed improvement. We also
found a significant correlation between satisfaction
and PGIC.

The subgroup with episodic cluster headache
patients showed a significantly better response to
treatment based on a mean change in NRS of -6,8
relative to the other categories mean change in
NRS -0,6 (p =0.001).

Table IV displays that the mean time before
effect of BTA treatment was 11 days based on 9
patients, 2 patients showed immediate effect and 8
patients showed no effect at all. Unfortunately, data
was missing in 10 patients. The mean time before
recurrence of symptoms was 66 days based on 4
patients, although 6 patients showed ongoing effect
at follow-up consultations. Again, data was missing
in 9 patients.

Neuropathic Facial pain

Sixteen patients received BTA treatment of the
SPG for neuropathic facial pain. Patients were
invited to a follow-up consultation after 7.1 weeks
on average (range 5-13 weeks) following treatment.
Based on data of 10 patients with neuropathic
facial pain, the NRS improved from 6.5 to 4.5
after treatment, a statistically significant impact of
treatment (p = 0.028). Change in medication usage
could not be analyzed due to missing data. PGIC
score was available for 10 patients. We concluded

that 7 patients reported no change, whereas the
other 3 reported an improvement.

Side effects

Temporary facial paresis was seen in 3 patients, and
diplopia was reported in 5 patients. All symptoms
spontaneously resolved after 3 to 7 weeks.

Needle positioning during procedure

Although the lateral wall of the nasal cavity was the
intended target during practice, minor variations in
needle tip positioning were noted. We determined the
correlation between anatomical needle positioning
and effect of treatment.

We considered different linear regression models,
in which the change in the relevant score between
two measurement times appeared as the dependent
variable and the position of the needle in AP and
LAT as independent variables. Regression results
suggested strong indications that better results
were obtained when the final needle tip position
was exactly on the medial line which serves as a
reflection of the lateral wall of the nasal cavity. This
result was independent according to the subgroups
i.e. no subgroups were overrepresented in a specific
area. According to T-student tests, the regression
parameter corresponding to AP was significantly
different from zero in NRS (p =0.003 < 0.025 - two
tailed). In lateral view, no superior position could
be noted (p = 0.059 > 0.025 - two-tailed). Similar

Table IV. — Time-course effect of treatment and work situation during follow-up.

Time before effect (days)

11 days (n=9)
No effect: n=8
Missing data: n=10

Mean time before return of symptoms (days)

66 days (n =4)
Ongoing effect: n=6
No effect: n=8
Missing data: n=9

Work situation

No change (n = 24)
Missing data: n =3
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conclusions concerning AP view could be taken for
HIT-6 (p =0.005), number of attacks per month (p =
0.010) and number of pain days (p = 0.019).

Discussion

Real world data is important to build evidence
on the efficacy and safety of this novel treatment
in highly refractory patients. Recent studies have
primarily been conducted on refractory chronic
cluster headache and refractory chronic migraine.
The present study based on real world data showed
the effect of BTA injections in patients with all
kinds of refractory primary headache disorders
and neuropathic facial pains. This explorative
study shows the effectiveness of BTA as primary
outcome. A significant reduction in NRS, number
of attacks per month and number of headache days
per month were observed, which correlated with a
decrease in analgesic consumption. In addition, a
significant reduction in HIT-6 scores along with an
improvement in satisfaction and PGIC in patients
with primary headache disorders were reported.
Treatment in the group with refractory episodic
cluster headache showed a much higher response
on therapy, compared to other primary headache
disorders, along with marked improvement in
patient satisfaction and PGIC. This difference could
be due to the fact that spontaneous remission in
patients with episodic cluster headache occurred.
Indeed, two patients with episodic cluster headache
reported an NRS of 0 after treatment. Because no
subsequent consultations followed, spontaneous
remission in these patients cannot be excluded. A
third patient also reported to be pain free (NRS 0)
at follow-up, but consistently revisited for a new
injection after 90-150 days because of recurrent
symptoms with relief of symptoms after injection,
suggesting a positive effect of treatment. Other
patients with episodic cluster headache showed
marked improvement of symptoms after treatment.

Post-hoc analysis in patients with BTA injections
for persistent idiopathic facial pain, reported by
Jamtoy, suggested that the effect of BTA may arise
within the first 4 weeks post-injection'®. In our
study, the mean time before effect was 11 days.
Average time before return of symptoms was 66
days, although effects up to more than a year were
reported.

Since BTA is a substance with a low diffusion
gradient, and as suggested by Rusu et al. that
morphological variations may be the reason for
failures of ablation of the sphenopalatine ganglion,
needle orientation at the SPG could have an impact
on the effect of therapy". We concluded that a needle
tip position adjacent to the medial line reflecting the

lateral wall of the nasal cavity, seen on x-ray in AP
view, showed better results in NRS, HIT-6, number
of attacks per month and pain days compared to a
less deep position.

Transient diplopia was the most common side
effect, probably due to blockage of the inferior rectus
muscle of the orbit. Ipsilateral facial paresis was also
seen. All side effects spontaneously resolved within
7 weeks. No severe side effects have been reported.
The infrazygomatic approach has been shown to be
safe, as reported in previous studies®.

The use of BTA in neuropathic facial pain has
been reported in a randomized clinical trial®*. No
difference in pain severity was observed between
placebo and BTA 5-8 weeks after treatment.
However, during the first 4 weeks after treatment,
pain intensity was significantly lower. BTA
injections at the SPG for trigeminal neuralgia
were studied by Crespi*. Secondary outcomes did
not show a statistically significant reduction in
the number of attacks. Although we had a small
dataset, our study confirmed a limited effect on
attack intensity in NRS. Injection with BTA on the
SPG in an extraction of 3 patients with trigeminal
neuropathy had only a marginal effect based on
NRS compared to other facial pains.

BTA is not recommended for cluster headache by
the American Headache Society guidelines because
of a lack of randomized controlled trials'. BTA has
been approved by the Food and Drug Administration
(FDA) for chronic migraine with the PREEMPT
protocol, but no treatment has been approved at the
level of the SPG yet®. The present study indicates
that BTA injection may be considered in primary
headache disorders if medical therapies fail or are
insufficient. Furthermore, it has been shown that
BTA is safe and non-neurodestructive, compared to
other invasive procedures or surgical treatments.

Limitations

This is a retrospective study reporting real life
data. No-show at follow-up results in missing data
probably assuming no effect or still effect after
treatment which could lead to population bias.
Different doses of BTA were used. The first 10
patients treated received only 251U BTA instead of
50IU BTA. Clinical outcome could be influenced.
The linear regression analysis only revealed strong
indications that the needle position can have
substantial outcome impact. For further refined
statistical analysis providing conclusive results,
more data is required.
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Conclusion

BTA has shown to have a favorable effect on pain
sensation and quality of life in the treatment of
primary headache disorders. Off-label use of BTA
should be considered in TAC when other drugs have
failed?. There is a need for randomized controlled
trials with larger patient population groups.
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