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Onabotulinum toxin A block of the
sphenopalatine ganglion in patients
with persistent idiopathic facial
pain: a randomized, triple-blind,
placebo-controlled, exploratory,
cross-over study

Kent A. Jamtøy1,2, Wenche M. Thorstensen2,4 ,
Lars J. Stovner2,3, Annika Ros�en5,9, Stine Maarbjerg6,
Daniel Bratbak2,3, Melanie R. Simpson7,8 and Erling Tronvik2,3

Abstract

Objective: To investigate the efficacy and safety of injecting onabotulinum toxin A (BTA) towards the sphenopalatine

ganglion (SPG) using the MultiGuideV
R
in patients with persistent idiopathic facial pain (PIFP).

Methods: This cross-over, exploratory study compared the injection of 25 units BTA versus placebo in patients who

met modified ICDH-3 criteria for PIFP. Daily pain diaries were registered for a 4-week baseline, a 12-week follow-up

after each injection, and an 8-week conceptual washout period in between. The primary efficacy endpoint was the

change from baseline to weeks 5–8 in average pain intensity using a numeric rating scale. Adverse events were recorded.

Results: Of 30 patients who were randomized to treatment, 29 were evaluable. In weeks 5–8, there was no statistically

significant difference in average pain intensity between BTA versus placebo (0.00; 95% CI¼�0.57 to 0.57) (P¼ 0.996).

Following both BTA and placebo injections, five participants reported at least a 30% reduction in average pain during weeks

5–8 (P¼ 1.000). No serious adverse events were reported. Post-hoc analyses indicated a possible carry-over effect.

Conclusions: Injection of BTA toward the SPG with the MultiGuideV
R
did not appear to provide a reduction in pain

reduction at 5–8 weeks, although this finding may be influenced by a carry-over effect. The injection appears to oth-

erwise be safe and well-tolerated in patients with PIFP.

Trial Registration: The study protocol is registered in ClinicalTrial.gov (NCT03462290) and EUDRACT (number:

2017-002518-30).
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Introduction

Persistent idiopathic facial pain (PIFP) is a persistent

facial and/or oral pain condition (1,2). Pain may be

described as either deep or superficial and is usually

unilateral, but bilateral presentations have been

described (3,4). PIFP is rare with an estimated preva-

lence of 4.4 per 100 000 persons (5,6). Symptoms are

often diffuse, and many patients are both misdiagnosed

and treated by several specialities without success or

with harmful consequences (7). In one study (8),

there was an average diagnostic delay of 31.6 months,

seven consultations (median) were performed before a

correct diagnosis was reached, and five ineffective

prescriptions were issued. Patients with PIFP are

prone to receive invasive dental treatment before

final diagnosis (7–10). These patients are frequently

referred to neurologists and maxillofacial surgeons

and, as such, the condition is included in both the

International Classification of Headache Disorders

III (ICHD-3 III) (1) and, more recently, in the

International Classification of Orofacial Pain, 1st edition

(ICOP) (2).
It has been suggested that the sphenopalatine gan-

glion (SPG) and the parasympathetic system play a role

in modulating the pain in PIFP and other pain syn-

dromes in the area innervated by the trigeminal nerve

(11–14). Parasympathetic nerves can be blocked by

onabotulinum toxin A (BTA). Previous pilot studies

on chronic migraine (15), cluster headache (16) and

neuropathic facial pain (17) have indicated a potential

effect on blocking the SPG with BTA. The aetiology of

neuropathic facial pain and PIFP might be overlap-

ping, and thus we wanted to investigate the effect of

blocking SPG in patients suffering from PIFP. Our

group has developed an instrument (MultiGuideVR ) to

deliver medicines with high precision to the SPG with

computed tomography-guided navigation. The aim of

the present study was to investigate whether blocking

the SPG with BTA using the MultiGuideVR could give

pain relief in patients with PIFP.

Methods

Study design

The study was a single-center, randomized, triple-blind,

placebo-controlled cross-over, exploratory trial (18). It

was a collaboration project between the Department of

Neuromedicine and Movement Science (INB), Faculty

of Medicine, NTNU, and the National Unit for

Orofacial Pain, Haukeland University Hospital,

Faculty of Medicine, University of Bergen.

Participants

Participants were enrolled between May 2018 and
February 2021, and the final assessment session took
place in November 2021. The flow of participants
through the trial is presented in a CONSORT diagram
(19) (Figure 1). The clinical diagnosis was based on the
ICHD-3 (1,20). The main inclusion criteria were age
18–80 years, a modified version of PIFP criteria
(ICHD-3) (Table 1), failed previous treatments and
average pain intensity �4 (0–10). The modified PIFP
criteria (Table 1) specified in addition to the original
criteria states that the “patient may denote paresthesia
or a mild degree of gain or loss of sensory function in
the affected area”. Furthermore, it specified that, in
addition to excluding a dental cause, “signs of structur-
al pathology or other specific causes of pain are not
identified. Minor operation and injury (insignificant
trauma e.g. tooth extraction) to the face, maxilla,
teeth and gums without a direct causal relationship
with the pain regarding both time and site are accepted.
A symptomatic cause of pain has been ruled out by
MRI of the brain and facial structures”. More specified
details on inclusion and exclusion criteria are provided
in Table Supplements 1 and 2. As described in a previ-
ous study (3), we employed our modified version of the
ICHD-3 criteria because the original criteria are non-
specific and difficult to use in practice. There is little
empirical evidence validating the original criteria,
and we consider these modified criteria to be more
suitable (1,20).

Potentially eligible participants (1, 20) (Table 1)
came to a screening visit at the outpatient clinic at
the Department of Maxillofacial Surgery at St Olavs
Hospital in Trondheim or the National Unit for
Orofacial Pain. Baseline characteristics and relevant
medical history were registered in a web-based
Clinical Record Form (Web-CRF). Patients then com-
pleted a 4-week baseline daily PIFP diary on paper,
and only those fulfilling the inclusion criteria were ran-
domized to treatment sequence, either A: BTA first,
then placebo; or B: Placebo first, then BTA. As
described, only participants with an average pain sever-
ity >4 were eligible for inclusion; however, this criteri-
on was not revealed to the participants. Those not
fulfilling the criteria were considered as screening
failures.

After the first injection, there was a 20-week
follow-up period. Conceptually, this was considered
as a 12-week period where one would most likely see
an effect and adverse effects (AEs), in addition to an
8-week washout period. Subsequently, the second
injection containing the substance not received in the
first injection was followed by a new 12-week period
for evaluating potential effects and AEs (Figure 1).
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Figure 1. CONSORT flowchart shoving inclusion and exclusion/dropouts in different phases of the study.
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An “end of study” visit was performed by the sur-

geon following this second 12-week follow-up period.

Throughout the entire period from the first injection to

the end of the second 12-week follow-up, participants

were asked to complete a daily PIFP diary.
During the study, the participants were allowed to

use prophylactic medication against PIFP if the dose

and frequency had remained unchanged at least

4 weeks before baseline (Table Supplements 1 and 2).

All use of medications was recorded. Analgesics used as

an acute medication to treat pain attacks were permit-

ted and registered in the pain diary.

Outcome measures

The primary outcome measure was the change from

baseline to weeks 5–8 in mean daily pain severity,

using a Numeric Rating Scale (NRS) and reported by

the participants in the PIFP diary. The 5–8-week

period was chosen because earlier pilot studies blocking

SPG with BTA showed the best effect in this period

(15,16,21). Participants were asked to rate their pain

each day on a NRS from 0 (no pain) to 10 (worst

imaginable pain) for three different subscales:

1. NRS mean pain during the last 24 hours (primary

outcome measure)
2. NRS of the worst pain during the last 24 hours

(secondary outcome measure)
3. NRS of the least pain during the last 24 hours and

(secondary outcome measure)

Additionally, participants reported the number of

hours with pain >4 during the last 24 hours. To be

randomized, participants were required to complete

at least 80% of days in the pain diary in the baseline

period. After randomization, patients were encouraged

to complete the diaries and all participants completed
at least 80% of the days.

The secondary outcome measures were changes
from baseline to weeks 5–8 in the mean of the highest
and lowest reported daily pain severity and the number
of hours with moderate to severe pain, the number of
pain free days, and the proportion of patients with
more than 30% improvement in daily average pain
severity weeks 5–8 compared to baseline (“responder
rate”). All of these measures were also assessed in
weeks 1–4 and 9–12 post-injection in post-hoc analyses.
Other secondary outcomes included quality of life mea-
sured through different Patient Reported Outcome
Measures (PROMs) recorded at baseline and
12 weeks after each injection. This included Chalder
fatigue score, 36-Item Short Form Survey (SF-36),
McGill Pain Score and Hospital Anxiety and
Depression Scale (HADS) (22–26). The primary
safety outcome was the overall incidence of AEs and
serious adverse events (SAEs). All AEs were followed
until resolved or considered stable.

Study procedure

Therapeutic technique. The injections were performed at
the Department of Maxillofacial Surgery, St Olavs
University Hospital. Navigation-assisted administra-
tion of BTA toward the SPG was performed
(15,16,21,27). Guided by the MultiGuideVR , 25
Allergan-units of Botox suspended in 0.5ml of isotonic
saline or 0.5ml of placebo (isotonic saline) were
injected towards the SPG on the affected side.

Blinding. A computer-generated randomization scheme
with blocks of four was used. An independent nurse
prepared a syringe with either BTA or placebo based
on information in the randomization scheme. The
nurse ensured that BTA was fully dissolved and not

Table 1. Modified persistent idiopathic facial pain criteria.

Modified diagnostic criteria for PIFP according to The International Classification of Headache Disorders, 3rd edition

(ICHD-3 version)

A. Facial and/or oral pain fulfilling criteria B and C

B. Recurring daily for >2 hours per day for >3 months

C. Pain has both of the following characteristics:

1. Poorly localized and may radiate beyond the trigeminal nerve distribution

2. Dull, aching or nagging quality

D. Clinical neurological examination is normal; however, patient may denote paresthesia or a mild degree of gain or loss of sensory function in

the affected area*

E. A dental cause has been excluded by appropriate investigations; signs of structural pathology or other specific causes of pain are not

identified. Minor operation and injury (insignificant trauma e.g. tooth extraction) to the face, maxilla, teeth and gums without a direct causal

relationship with the pain regarding both time and site is accepted. A symptomatic cause of pain has been ruled out by MRI of the brain and

facial structures*

F. Not better accounted for by another ICHD-3 diagnosis.

*Modification from the diagnostic criteria.
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visible in any way, and then placed the syringe at a

pick-up place. To avoid any chance of revealing the

content, this nurse was not in direct contact with the

participant or any of the study personnel.

Statistical analysis

Sample size determination. A power analysis was not per-

formed as a result of insufficient data on the expected

average pain severity and its variability in patients with

PIFP. Because this is a rare condition, 30 patients were

considered a realistic and pragmatic aim, and the pre-

sent study can be regarded as a placebo-controlled

study to collect efficacy information for power calcu-

lations for future randomized controlled trials (RCTs).

Analysis. All statistical analyses were performed using

STATA, version 17.0 (StataCorp LLC, College

Station, TX, USA). The main null hypothesis (H0)

was that the primary outcome would not be different

comparing active and placebo treatment. For the pri-

mary outcome, a generalized linear mixed model

approach was used to estimate the difference in pain

under the BTA and placebo periods in weeks 1–4, 5–

8 and 9–12 post-injection, with weeks 5–8 prespecified

as the timeframe of interest. This method allowed the

inclusion of all available daily data, including data

from two participants who provided PIFP diary infor-

mation throughout the first period, but did not receive

the second injection. Patient ID was included as a

random effect to account for within-subject correla-

tions arising from the cross-over design and repeated

measures. The treatment received and timeframe (base-

line, 1–4 weeks, 5–8 weeks and 9–12 weeks) were

included as categorical fixed effects, along with an

interaction term between treatment and the post-

injection timeframes. The average change from baseline

after BTA and placebo injection and the mean differ-

ence between treatments were estimated from the

models and are presented together with 95% confi-

dence intervals (CI) and P-values. The secondary out-

comes based on the daily PIFP diaries were analysed

using the same strategy, including the maximum and

minimum pain severity, and the number of hours with

moderate to severe pain per day.
The number of participants who achieved a 30%

reduction in their average pain severity in each

4-week period was determined by comparing the

mean severity for each period to the mean severity in

the baseline prior to the first injection. The proportion

of responders under the BTA and placebo treatment

was compared using a McNemar’s chi-squared test

for paired proportions and presented as an odds ratio

(OR) with 95% CI and P-values.

Mixed linear models were also used to assess the
effect of BTA treatment on the PROMS, with patient
ID identified again as a random effect to account for
the within-subject correlations between baseline and
PROMS measures at 12 weeks after each injection.

In exploratory post-hoc analyses, mixed linear
models were also employed to assess the difference
between treatments during each week post-injection
and to investigate the possibility of a carry-over
effect. In the investigation of a possible carry-over
effect, the 20 weeks after the first injection and prior
to the second injection were analysed comparing
sequence arms as a parallel study design.

All participants were included in the intention-to-
treat analysis. Safety data are presented for all patients
who had received at least one treatment.

The study was blinded until the statistical evalua-
tions were finished for all participants of the study
group, including the principal investigator/project
manager, co-authors and statistician.

Ethical statement. All subjects provided their written
informed consent and the study was monitored by the
Unit for Applied Clinical Research. The study was
approved by the Regional Committee for Medical and
Health Research Ethics (REK 2017/1767) and the
Norwegian Medicines Agency (EUDRACT number:
2017-002518-30). The study protocol is registered on
ClinicalTrial.gov (NCT03462290). Investigations were
conducted in accordance with the Declaration of
Helsinki, as well as guidelines for good clinical practice
(Good Clinical Practice, CPMPIICH/135/95). The
reporting conforms to the Consort 2010(19).

Results

During the recruiting period, 60 patients were assessed
for eligibility, and 41 participants were included and
completed the baseline period. Ultimately, 30 partici-
pants were randomized and received at least one treat-
ment. Fifteen participants were assigned to treatment
sequence A and 15 were assigned to treatment sequence
B. Two subjects dropped out after the first injection
(one in each sequence) and one after the second injec-
tion (in sequence B) (Figure 1). In total, 29 participants
provided headache diary data for at least the first treat-
ment period and 27 participants completed the entire
trial. All participants completed more than 80% of
days in the PIFP diary when they were active in the
study, and none had changed the dose or frequency of
preventive treatment. The patients were long-standing
sufferers, with both stable symptoms and medications
for PIFP. We did not register any changes in preventive
or symptomatic medications for PIFP during the study.
During the trial, the following medications were used
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(number of participants using the stated medication);

paracetamol (n¼ 15), tramadol (n¼ 3), ibuprofen

(n¼ 2), baclofen (n¼ 1), oxycodon (n¼ 1), tapentadol

(n¼ 1) and amitriptyline (n¼ 1). On the whole, baseline

characteristics were similar in the two groups at entry

(Table 2). More than 10 years of pain was reported by

44% of the participants. The baseline mean for average

pain intensity on the NRS scale was 6.21 (95%

CI¼ 5.91–6.52).

Outcome measures

Average pain severity (primary outcome) showed no

difference between BTA and placebo in weeks 5–8

(mean difference¼ 0.00, 95% CI¼ –0.57 to 0.57)

(Table 3). The difference between the BTA and placebo

treatment for the other measures of pain severity and the

number of hours with moderate to severe pain was

observed to be small and not statistically significant

during weeks 5–8 after the injection (Figure 2,

Table 3). In total, five patients experienced a reduction

of at least 30% in their average pain severity from base-

line to weeks 5–8 in each of the BTA and the placebo

treatment periods (Table 4). Similarly, under each treat-

ment period, 4 participants reported an average pain

score <4. No participants experienced pain free days

during weeks 5–8 post-injection. For the quality of life
measures, there was no apparent difference between the
two treatments (Table 5).

Post-hoc analyses. Post-hoc analyses included estimation
of the BTA treatment effect on pain severity, number
of hours and proportion of participants with at least
30% response in the periods weeks 1–4 and weeks 9–12
post-injection (Table 4; see also Table Supplement 3).

During weeks 1–4 post-injection, there was a statis-
tically significant improvement in average pain, worst
pain, and number of hours with moderate to severe
pain in favour of BTA (Figure 3; see also Table
Supplement 3). Five participants had at least a 30%
reduction in average pain during the first 4 weeks of
active treatment and only two following placebo,
although this difference did not reach statistical signif-
icance (Table 4). Also during weeks 1–4 post-injection,
there were six participants in the BTA group with an
average pain score <4 and only one participant in the
placebo group.

In weeks 9–12, there was no observed difference in
average pain, worst pain or number of hours with
moderate to severe pain comparing BTA to placebo
(Figure 2; see also Table Supplement 3). There were
seven participants with more than 30% reduction in

Table 2. Baseline demographics and clinical characteristics by sequence and by total.

Characteristic

Treatment sequence

A: Botox first (n¼ 15) B: Placebo first (n¼ 14) Total (n¼ 29)*

Mean (SD) age 49.8 (14.6) 53.5 (12.4) 51.6 (13.9)

Male sex 3 (20) 4 (29) 7 (24)

Ethnicity: White 15 (100.0) 14 (100.0) 29 (100.0)

Married, n (%) 7 (47) 9 (64) 16 (55)

Employment status

Employee 7 (47) 5 (36) 12 (41)

Social benefits/retirement pension 8 (53) 9 (64) 17 (59)

Level of education

Vocational education 4 (27) 3 (21) 7 (24)

High school 4 (27) 1 (7) 5 (17)

University degree 6 (40.0) 6 (42.9) 12 (41)

Private economy (good/average/bad) 6 (40)/8 (53)/0 (0) 10 (71)/2 (14)/2 (14) 16 (55)/10 (34)/2 (7)

Facial pain intensity unchanged for 1–5 years/>6 years 8 (53)/3 (20) 6 (43)/8 (57) 14 (48)/11 (38)

Current smokers 3 4 7

Previous smokers 4 6 10

Smoke (pack years) 22.6 (24.7) 14.2 (12.5) 17.7 (18.3)

Previous surgery (in the facial region) 6 (40) 5 (36) 11 (38)

Ongoing or planning to apply for

disability pension owing to PIFP

2 (13) 1 (7) 3 (10)

Psychiatric disorders 1 (7) 1 (7) 2 (7)

Visit to a psychologist last year 4 (27) 1 (7) 5 (17)

Data are n (%) unless stated otherwise.
*Includes two subjects who received study drug or placebo in the first intervention but were not randomized to the second intervention and one

subject who received study drug or placebo in the second intervention but dropped out after the second injection. One patient completed the hole

study but with missing demographic and questionnaire data from baseline. PIFP: persistent idiopathic facial pain.
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the average pain after BTA and four participants after
placebo (Table 4). Also during weeks 9–12 post-
injection, there were six and four participants with an
average pain score <4 when under the BTA and place-
bo treatment period, respectively.

Exploring a potential carry-over effect, we analysed
the two sequence arms as if they had been a parallel
study up until the second injection. The group who
received BTA at the first injection had a lower average
pain throughout the whole first period, with statistical-
ly significant differences seen in weeks 1–4, weeks
13–16 and weeks 17–20 compared to the group who
received placebo first (Figure 3; see also Table
Supplement 4). The reduction in pain intensity from
baseline after BTA injection was greater for the
group receiving the active injection in the first period
compared to those participants who first received BTA
in the second treatment period, although the difference
in change from baseline was not statistically significant
during any 4-week period (Table Supplement 5).T
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Figure 2. Primary outcome: change from baseline to weeks
1–12 in NRS comparing BTA and placebo. Means and 95% CIs of
primary outcome measures are shown for each group at each
time period. (Colour: red¼ placebo, blue¼BTA). Y¼NRS,
X¼weeks. Weeks 5–8 are the primary endpoint measure.
NRS, numeric rating scale; BTA, onabotulinum toxin A.

Table 4. Number of participants with a 30% reduction in
average pain severity from baseline (n¼ 27).

Treatment period

30%

BTA placebo

Risk ratio

(95% CI) P-value

Weeks 1–4 5 2 2.5 (0.60–10.00) 0.375

Weeks 5–8 5 5 1.00 (0.29–3.45) 1.000

Weeks 9–12 7 4 1.75 (0.76–4.00) 0.375

During any 4-week

period

8 6 1.33 (0.60–2.97) 0.726

27 participants included in analyses (13 in BTA; 14 in placebo).
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Table 5. Summary of patient reported outcome measures (PROMs).

N

BTA

mean (95% CI)

Placebo

mean (95% CI)

Difference

(B vs. A) P-value

Chalder fatigue score

Total score 27 6.44 (4.83 to 8.05) 6.81 (5.09 to 8.53) 0.38 (–1.19 to 1.94) 0.637

SF-36

Physical functioning 27 78.47 (72.74 to 84.20) 74.75 (70.58 to 78.92) –3.73 (–9.82 to 2.37) 0.231

Role – physical 27 15.80 (7.35 to 24.26) 7.87 (0.17 to 15.57) –7.94 (–18.39 to 2.52) 0.137

Role – emotional 27 63.88 (48.98 to 78.78) 57.89 (44.17 to 71.62) –5.99 (–25.57 to 13.60) 0.549

Vitality 27 38.65 (33.77 to 43.53) 37.88 (33.14 to 42.62) –0.76 (–5.97 to 4.45) 0.774

Mental health 27 65.26 (61.70 to 68.83) 64.29 (60.61 to 67.96) –0.97 (–5.61 to 3.66) 0.680

Social functioning 27 48.91 (43.01 to 54.81) 53.54 (50.29 to 56.78) 4.63 (–2.82 to 12.07) 0.224

Bodily pain 27 36.14 (31.04 to 41.24) 38.27 (32.61 to 43.92) 2.13 (–3.60 to 7.85) 0.467

General health 27 30.45 (25.37 to 35.54) 28.14 (23.23 to 33.04) –2.32 (–10.53 to 5.89) 0.580

McGill pain scale

Total 30 0.61 (0.53 to 0.68) 0.57 (0.49 to 0.66) –0.03 (–0.10 to 0.03) 0.352

Sensory 30 0.60 (0.53 to 0.68) 0.57 (0.48 to 0.66) –0.03 (–0.10 to 0.03) 0.300

Affective 30 0.59 (0.50 to 0.69) 0.57 (0.45 to 0.68) –0.03 (–0.13 to 0.07) 0.601

Evaluating 30 0.68 (0.58 to 0.79) 0.66 (0.54 to 0.77) –0.03 (–0.11 to 0.06) 0.546

Number of words 30 12.63 (11.12 to 14.14) 11.77 (10.01 to 13.52) –0.87 (–2.28 to 0.55) 0.231

HADS

Anxiety 30 4.60 (3.50 to 5.70) 4.73 (3.67 to 5.80) 0.13 (–0.81 to 1.08) 0.783

Depression 30 3.90 (3.07 to 4.73) 4.10 (3.15 to 5.05) 0.20 (–0.47 to 0.87) 0.561

Total 30 8.50 (6.74 to 10.26) 8.83 (7.04 to 10.63) 0.33 (–1.14 to 1.81) 0.657

PROMs reported at baseline and 12 weeks post intervention by BTA and placebo. Mean and 95% CI. Sequence A (BTA/placebo), sequence B

(pla cebo/BTA).

Seq A: Botox then

Seq B: Placebo

placebo

then botox

Conceptual
washout period

noitcejni dnoceS --<noitcejni tsriF --<

p=0.007
p=0.189

p=0.158 p=0.032

p=0.025

p=0.440
p=0.199 p=0.229
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Week:
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e 
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1-4 5-8
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6
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9-12
Period 2
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Figure 3. Primary outcome demonstrated by treatment sequence A and B. Means and 95% CIs of outcome measures for each
treatment sequence are shown at each time period. Colour: green¼ sequence A (BTA/placebo), red¼ sequence B (placebo/BTA).
Y¼NRS, X¼weeks. Weeks 5–8 are the primary endpoint measure. NRS, numeric rating scale.
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When considering all 20 weeks following the first
injection, participants who had received BTA had a
lower overall average daily pain compared to those
who had received placebo, with a mean difference in
average daily pain in weeks 1–20 of –0.94 (95%
CI¼�1.84 to –0.04, P¼ 0.040). In the placebo
group, we observed a 3.8% reduction in average pain
intensity over the first 20 weeks and a 20.6% reduction
after BTA injection, which is a difference of 16.8 per-
centage points.

Adverse events. No SAEs were reported. Twelve out of
30 participants experienced AEs (Table 6). AEs were
predominantly mild and did not require any treatment.
Five participants experienced diplopia, of which two
lasted for hours to days, and three lasted for 1–3
months and were considered bothersome. The three
participants who experienced diplopia also experienced
facial asymmetry. Ten participants had to take addi-
tional analgesics on the day of the injection. Of 18 AEs
observed, nine were considered device-related AEs and
10 were considered study-drug related. One related to
BTA but not related to the study drug because the
participant received a non-study BTA injection for
neck pain. All AEs resolved within 14 weeks after
injection. The mean (SD) pain at the injection site
was 2.8 (2.42) graded by the participants on an NRS
scale (0–10) post injection.

Discussion

This is the first RCT with BTA treatment in PIFP
patients. There was no apparent difference between
BTA and placebo in the average pain during weeks
5–8 post-injection. Similarly, BTA did not appear to
affect the maximum or minimum pain level experience,
nor the number of hours with moderate to severe pain

in weeks 5–8 post-injection or quality of life 12 weeks
after injection. However, average and maximum pain
intensity, as well as duration of pain, were significantly
lower during the first 4 weeks after BTA injection.
Although the conceptual washout length period in the
present study was based on previous studies consider-
ing the BTA effect on migraine (PREEMPT) (28), fur-
ther analyses suggested there may have still been a
carry over effect that could have underestimated the
effect of BTA.

In post-hoc analyses comparing treatments during
the first period only as a parallel design, we found
that the pain reduction persisted beyond the expected
period in sequence A (BTA/placebo), through the
conceptual washout period and potentially affected
period 2 (Figure 3). As shown in Figure 3, the placebo
group returns to the baseline level at the end of the
washout period, whereas the BTA group does not.
This demonstrates a possible carry-over effect in par-
ticipants randomized to sequence A (BTA/placebo)
and a subsequent underestimation of their pain reduc-
tion after BTA compared to placebo because their pain
levels during the placebo period are likely to be still
influenced by the previous BTA injection. We also
observed that the reduction in pain intensity compared
to baseline following BTA injection was greater
among those who received the active treatment
during the first period (sequence A) compared to
those who first had the BTA injection in the second
period (sequence B). This difference in change from
baseline was not statistically significant, and it is not
possible to determine whether this was a result of
random variation or a difference between the groups,
or even a result of having undergone the placebo injec-
tion first.

The post-hoc analyses also suggest that pain relief
lasted 20 weeks in sequence A (BTA/placebo), which is

Table 6. Adverse events.

Adverse event

Treatment sequence

A (n¼ 15) B (n¼ 15)
Total procedures

(n¼ 58)*BTA Placebo Placebo BTA

Diplopia 3 2 5

Nasolabial fold asymmetry 1 1 2

Facial asymmetry 2 1 3

Retroorbital pain 2 1 3

Pain or swelling 1 1 1 1 4

Difficult holding head upright [parallel BTA injection

for different indication (neck pain)]

1 1

Total 10 2 1 5 18

Need for painkillers immediately after the injection 4 2 3 1 10

BTA, onabotulinum toxin A. *There was a total number of 58 procedures because two patients in sequence A dropped out after the first procedure.
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longer than expected based on previous trials targeting
the SPG for migraine prophylaxis (15,16,21) where the
most pronounced effect was evident during weeks 5–8.
With a mean reduction in their average pain of 16.8%,
the overall effect seen during the 20 weeks following the
first injection was not negligible. It has been suggested
that BTA may have an additional regulatory role in
addition to the synaptic blockage of parasympathetic
signals in the SPG and this may provide an explanation
for some of the persistent effects seen in the present
study compared to other studies (13).

Surprisingly, the prevalence of depression and anx-
iety in subscales, as well as total HADS, was low in the
quality of life questionnaires. This contradicts previous
findings regarding PIFP patients (29). We consider that
this may partly result from the stringent criteria for
admission to the study, excluding patients with severe
psychiatric conditions. Overall, our impression was
that psychiatric comorbidity was not very prominent
among patients considered for the present study.

Altogether, the present study has demonstrated that
the intervention was safe and well-tolerated for patients
with PIFP, substantiated by the high number of par-
ticipants finishing the 32-week trial (90.0%). AEs in
the present study were comparable to those in previous
studies with the same navigational tool (MultiGuideVR )
and procedures (15, 16, 21). Transient diplopia is likely
caused by paresis of the musculus rectus inferior and
has also been seen in other studies with the same tech-
nique (30).

As a result of the experimental nature of the treat-
ment, only the most refractory and severely affected
patients were included in the present study. The includ-
ed participants were characterized by long disease
duration, long-lasting facial pain measured in hours
of facial pain per day and high average pain intensity.
This may also explain the late commencement of the
effect in this population because the persistent and
long-lasting pain may have delayed a putative effect
of BTA on central sensitivity. One might expect a
greater effect in patients with a shorter pain history
and there is reason to hope that there would be a great-
er effect in these patients.

Currently, few alternatives with adequate scientific
documentation exist for treating PIFP (4). One trial
targeting SPG with alcohol (14) reported a �50%
pain reduction lasting �1 month, but with a recurrence
rate of 72.3% after a mean duration of 5.4 months.
Another recent cross-over study showed that high-
frequency repetitive transcranial magnetic stimulation
could alleviate treatment-resistant chronic facial
pain (31).

The present procedure may be comparable in
terms of efficacy and duration of pain relief to

previously described procedures. However, direct com-
parisons of the outcomes should be considered cau-
tiously as a result of differences in craniofacial pain
conditions studied, inclusion criteria, procedures and
definitions of treatment success. The present study indi-
cates that BTA injection towards the SPG by the
MultiGuideVR is a feasible approach. In particular,
this technique does not require the sophisticated devi-
ces that are needed for stimulation or radiofrequency,
in addition to being a minimally invasive procedure
compared to surgical treatments, with low complica-
tion rates.

Therefore, in view of the scarcity of therapeutic
options, and the high degree of suffering of these
patients, we find the results of the present study to be
encouraging. The post-hoc analyses, considering the
study as a parallel group study after the first injection
to avoid the potential carry-over effect, provided evi-
dence of an effect that started within the first 4 weeks
and lasted for at least 20 weeks. A new study should be
designed as an adequately powered parallel group
study. Future studies should also consider the use of
two or three injection cycles, aiming to determine
whether a potential effect increases over time with
more injections, as well as possibly an open extension
period, aiming to evaluate effect duration and allow the
collection of long-term safety data. Because the inter-
vention has been safely administered in this and other
studies (15,16,21), the inclusion of less severely affected
patients could be considered and, ultimately, may
be a treatment option for patients not considered
“treatment-resistant”.

Limitations

The main limitation of the present study was the cross-
over design with a carry-over effect and, consequently,
a potential efficacy may have been lost. Another limi-
tation of the present study is the small number of par-
ticipants. As a result of insufficient data on the
expected average pain severity and its variability in
patients with PIFP, a power analysis was not per-
formed. Given the rarity of this condition, 30 patients
were deemed a realistic and pragmatic target, and the
present study can be viewed as a placebo-controlled
study to acquire efficacy data for future RCT power
calculations. Some AE, such as facial asymmetries and
diplopia, may have unblinded these participants.
Future studies should attempt to reduce such AEs by
optimizing the technique. Regarding the lack of effect
on PROMs, it may be that a significant change was not
detected in the present study because the PROMs were
assessed some time after and not during the time period
of a potential BTA effect. In general, cross-over studies
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can be affected by a high drop-out rate, although this
was not the case in the present study.

Conclusions

Injection of BTA toward the SPG with the
MultiGuideVR did not appear to provide a pain reduc-
tion at 5–8 weeks in patients with chronic PIFP. Post-
hoc analyses suggest that the effect of BTA may arise

already in the first 4 weeks post-injection, and an

apparent carry-over effect may have led to an underes-
timation of the effect of BTA at later time points in the

cross-over design. Therefore, an important learning

point for future studies is that an adequately powered

parallel study would be preferable. The injection oth-
erwise appears to be safe and well-tolerated in patients

with PIFP.

Clinical implications

• Injection of BTA toward the SPG with the MultiGuideVR did not appear to provide a reduction in pain
reduction at 5–8 weeks in patients with chronic PIFP.

• Post-hoc analyses suggest that the effect of BTA may arise already in the first 4 weeks post-injection
• There is some indication that this cross-over study design has masked the effect of BTA
• The injection appears to be safe and well-tolerated in patients with PIFP
• Learning point. For future studies, it would be advisable to conduct a parallel study or apply a significantly

longer washout period
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