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ABSTRACT

The use of Botulinum Toxin is increasingly being extended in different conditions

refractory to other treatments.

Thus, itis being used in dystonias, trigeminal neuralgia, migraines, headaches

and alterations of the temporomandibular joint.

OBJECTIVES

Primary: To assess the improvement of night rest in the treatment with
botulinum toxin type A in chronic Migraine. Trigeminal neuralgia (regardless
of the affected branch) and involvement of the temporomandibular joint
and/or Bruxism, after therapeutic failure maintained over time. Over more than

two years of previous oral or topical drug therapies.

Secondary: To assess the effectiveness of the dose used and its average

duration over time.

METHODS: 283 patients of both sexes, aged between 85 and 43 years,
were included. The patients studied were separated by sex. Group A: over
80 years old. Group B: between 65 and 79 years old and Group C: under 64

years old.

25 U of botulinum toxin type A were administered for trigeminal neuralgia,
severe temporomandibular joint (TMJ) pain, migraines and headaches. ,

refractory for two years or more to medical treatments

RESULTS: In all groups, with doses of 25 IU in a single dose, there was a
significant improvement in the rest, from the injection, until the six months
of control, especially in the group C, in trigeminal neuralgia. It was not

significant in the other conditions and/or age groups

CONCLUSIONS: In all groups the effectiveness was greater in trigeminal
neuralgia at the established doses P<0.5 and more in the lower group age
(C) with more than 6 months of improvement in the condition. In the rest of
the pathologies treated, the results at the established doses are very similar

to those of the referenced studies. Its use can be effective at doses of 25 |U.

KEYWORDS
Temporomandibular joint, trigeminal neuralgia, headaches, migraines.

Botulinum toxin. Sleep.
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Introduction

In 1949, the first paper was published indicating
how botulinum toxin inhibited the release of
acetylcholine in the neuromuscular junctions of
skeletal muscles, and its possible application in
spasticity. This discovery was carried out by Burgen,
Dickens and Zatman, and its first medical application

was to treat ocular deviation in strabismus.’

The use of Botulinum Toxin (BTX-A) was first approved
in 1989 by the Food and Drugs Administration
(FDA) in the USA, for the treatment of strabismus
and blepharospasm in patients over 12 years of age.
Nowadays, when we hear about the use of Botulinum
toxin or Botox, we almost always associate it with
rejuvenation therapies in cosmetic medicine, mainly
in the correction of wrinkles on the face, such as
those on the forehead, periorbital, nasal and perioral
areas, or platysmal bands on the NecK.

Medicine discovered its application in many areas
of treatment, such as ophthalmology, maxillofacial-
dentistry, physiotherapy, traumatology, neurology,
vascular and in the treatment of chronic pain,

among others.

It was in the 80s when it began to be applied in
strabismus, blepharospasm, facial hemispasm,
dystonia and in cosmetics itself. In the 90s it was
already consolidated as a recognized therapeutic
alternative in spasticity and dystonia. Later its
application was extended to the treatment of
autonomic disorders (sialorrhea, hyperhidrosis), facial
asymmetry, tension headache, migraine, myofascial
pain, chronic lower back pain, musculoskeletal
disorders?

Objectives

OBJECTIVES PRIMARY:

To assess the improvement in nighttime rest in
treatment with botulinum toxin type A in chronic
migraine, trigeminal neuralgia (regardless of the
affected branch) and
temporomandibular joint and/or bruxism, after

involvement of the

therapeutic failure maintained for more than two

years of previous oral or topical pharmacological
therapies.

SECONDARY:
To assess the effectiveness of the dose used.

To confirm this response after six months of treatment.

Methods

Following approval by the Clinical Research
Committee CEIC 2894, the study was conducted
from January 2020 to November 2024.

A 283 patients of both sexes, aged between 43 and
85 years, were included. The patients studied were
separated by sex. Group A: over 80 years of age.
Group B: age between 65 and 79 years and Group
C under 64 years.

The pathologies studied, and also grouped into
groups A, B and C, were:

Trigeminal neuralgia, severe temporomandibular
joint (TMJ) pain, migraines and headaches,
refractory for two years or more to medical

treatments
The exclusion criteria were:

Age under 18 years
Patient refusal to participate in the study

Previous infiltrations with corticosteroids or local
anesthetics

Associated psychiatric disorders

The dose of botulinum toxin type A administered

in all cases was 25 1U.

Prior to the infiltration, the patient was asked
about the assessment of his night's rest, using the
scale that we approved, and then he was asked

again 6 months later.

This was subsequently processed by the statistical
package for processing means and comparing the
study groups SPSS 29.0 - a value of P<0.05 being

significant in the different variables studied.
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Introduction

It was in the 1980s when it began to be used in

strabismus, blepharospasm, facial hemispasm,
dystonia and in cosmetics itself. In the 1990s it was
already consolidated as a recognized therapeutic

alternative in spasticity and dystonia.?

Later its application was extended to the treatment of
autonomic disorders (salivation, hyperhidrosis), facial
asymmetry, tension headache, migraine, myofascial
pain, chronic low back pain, musculoskeletal
disorders.*> In recent years, its clear analgesic effect
on neuropathic pain has been recognized.®

Botulinum toxin was a true revolution in the
treatment of focal dystonias and has therefore been
a routine treatment for decades in the practice of
many specialists, including neurologists, pain

treatment specialists and rehabilitation specialists.’

The chemical formula is: C6760H10447N1743020
10S32 and is made up of two chains; a heavy chain
(H) and a light chain (L).2

The H chain binds to the ganglia and to a protein

receptor located in the presynaptic nerve endings,

while the light chain blocks the release of acetylcholine,
which generates paralysis. We found 7 different types,
classified from A to G, although clinically only types
A and B are useful.”°

One of its characteristics is the longevity of the
action of the toxin, with the protease being the
most relevant in avoiding the mechanisms of
cellular degradation and surviving in the cytoplasm
for a long period of time™

The use of Botulinum Toxin is increasingly expanding

in dystonias, hemifacial spasms'!, masseteric
hypertrophy, temporomandibular joint pathologies'?,
masticatory myalgia, recurrent dislocation of the jaw,
bruxism or mandibular'®) or oral pain™). As well as in

chronic migraine (CM) refractory to other treatments."

The first publication about the analgesic benefit of
BTX-A in the treatment of trigeminal neuralgia is
due to Micheli et al. in 2002."

Results
See tablesll, IV and V

TABLE 1
Gender Total Patients >80 years 79-65 years < 65 years
Male 102-  36.05% |11 10,7% | 72- 70,82% | 19- 18,62%
Female 181- 63,95% | 19- 10,49% | 98- 54,14% | 64- 35,35%

DEMOGRAPHIC DATA

TABLE 2

Degree

He wakes up more than twice during the | 1
night and has trouble falling asleep.

He wakes up more than twice during the | 2
night It is not difficult for him to fall asleep

He wakes up less than twice a night

but has no trouble falling asleep

Manage to sleep at least 6 hours straight | 4

It has no influence on sleep at all.

5

SLEEP SCALE
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TABLE 3. RESULTS 1

CONDITION Mide Ages | NV Pretreatment. | Previous Average sleep post
< 64 years NM oral sleep. scale | dose of interventionism
botulinum
19- toxin.
64 U
Trigeminal 54+-3 7 yes 2+-1 25 5+-1
neuralgia 21
™J 32+-2 5 yes 2+-1 25 4+-1
19
Bruxism 28+-4 3 yes 4+-1 5 4+-1
5
Migraine 36+-4 yes 1+-1 25 3+-2
14
Headaches 30-+5 2 yes 1+-1 25 3+-2
5
VAE.Visual Analdgic Escale
N. Number of patients
M: Male
F: Female
Ul- International units
TMJ temporomandibular joint
TABLE 4. RESULTS 2
CONDITION | Mide Ages | NV Pretreatment. | Previous | Average dose of | sleep post
NM oral sleep. botulinum toxin. | interventionism
79-65 years 72 98 scale U
Trigeminal 68 +- 3 21 37 | yes 2+-1 25 3+-1
neuralgia
™J 70+-2 20 26 | yes 2+-1 25 3+-1
Bruxism 67+-2 9 7 | yes 4+-1 5 4+-1
Migraine 66+-1 21 25 | yes 1+-1 25 3+-2
Headaches 70+-3 - 3| yes 1+-1 25 3+-2

VAE.Visual Analdgic Escale
N. Number of patients

M: Male

F: Female

Ul- International units

TMJ temporomandibular joint
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TABLE 5. RESULTS 3

CONDITION | Mide Ages | NV Pretreatment. | previous Average dose | sleep post
> 80 NM oral sleep. scale of botulinum interventionism
years [N toxin.
19 IU. Ul
Trigeminal 88.3 4 yes 2+-1 25 4+-1
neuralgia 10
T™J 86.4 3 yes 2+-1 25 4+-1
6
Bruxism 88.7 2 yes 4+-1 5 3+-1
1
Migraine 85.2 11 yes 2+-1 25 3+-2
1
Headaches | 87.7 1 yes 2+-1 25 3+-2
1

VAE.Visual Analdgic Escale
N. Number of patients

M: Male

F: Female

Ul- International units

TMJ temporomandibular joint

Discussion

Regarding the treatment of trigeminal neuralgia (TN)
with botulinum toxin type A, the work of Rubis.”
included a bibliographic search in PubMed and the

Cochrane library in English from January 2010 to
February 2020.

In all groups, with a single dose of 25 IU, there was a
significant improvement in sleep quality at 6 months

with averages on the VAS scale of +- 3 points.

This was more significant in cases of trigeminal
neuralgia in all groups (P<0.05), with a longer duration
in the younger age groups (around 7 months).

In cases of migraines and headaches we did not
obtain significant values with average durations of
the effect of around 8 months in groups B and C,
but less in group A of older patients

In general, positive responses to the treatments
established exceeded 5 months on average, with the

dose established at 25 1U; especially in trigeminal

neuralgia and bruxism, and/ or temporomandibular

joint disorders, always in the younger age groups.

The review included 4 randomized, double-blind,
placebo-controlled trials with a follow-up of 8 to 12
weeks to observe changes in the Visual Analogue
Scale (VEA) and in the frequency of TN attacks. The
average frequency of TN attacks in 3 studies in the
BT-A group decreased by 85%, while in placebo
only by 15.9%. Maximum efficacy was observed
between 6 weeks and 3 months after the procedure,
with clear improvement in nighttime rest. They do
not differentiate by age, as in our case. Although in
all of them, although at higher doses, (50IU) they

suggest a notable improvement in night rest.

Serrera-Figallo.” performed systematic searches in
the MedLine database looking for research articles
published between 2014 and 2019. They found
three relevant works on trigeminal neuralgia. This
treatment reduced symptoms efficiently enough to
satisfy patients; including a notable improvement

in rest. These results agree with our study, although

© 2024 European Society of Medicine 5




as we pointed out, our doses are much lower (25
[U), although these authors do not discriminate by
age. We obtain better results (SEE TABLE) in the
younger patient group P<0.05.

In this same line we can include the work of Wu'®
on 104 patients where the authors indicated that
their study suggests that the success of the
treatment was greater in patients aged 50 years or
older (OR =3.66,95% Cl: 1.231-10.885, in our case
they are under 64 years old.

Mufioz Lora? carried out a review using the criteria
of the American Academy of Neurology on controlled
clinical trials in bruxism, temporomandibular disorders

and trigeminal neuropathic pain.

The use of BTX-A is indicated as effective for the
treatment of trigeminal neuralgia (category A), being
this more appropriate than in other pathologies. In
our case the improvement in the quality of rest
improved in all groups, although it was evidently
higher in trigeminal neuralgia, in relation to
headaches, for example.

Moore?' Sridharan?? and Meng® indicate that, in
their work, there were significant differences in the
hours of sleep. This is also reflected in the work of
Castilo®* although as we can see in table 6, our
results are obtained based on lower doses than

those of all these authors, which are between 50
and 100iu.

Turk?® conducted a clinical trial in which a total of
27 patients were injected with 100 units of BTX-A
at the maxillary and mandibular level. Doses 50 U
higher than our study. In these patients, the intensity
of pain and the frequency of pain attacks were
significantly reduced in the first week, second and
sixth month after treatment, as well as in the quality
of sleep and life. This is also reflected in the work
of Morra? who searched 10 databases and search
engines to access relevant publications, as well as
Oh HM et al”” who searched the PubMed and OvidSP
databases from 1966 to May 2012, the Hu group?®
who searched PubMed, EMBASE, Cochrane Library
Clinical Trials and Web of Science from January
1966 to March 2013.

Five prospective studies and one double-blind,
randomized, placebo-controlled study were identified.
Response was achieved in approximately 70-100%
of patients, and mean pain intensity and frequency
were reduced by approximately 60-100% at 4 weeks
after treatment in most studies. No major adverse
events were reported. And their quality of life and
rest were improved, but we insist on higher doses

than those we used (see table 6).

TABLE 6: TRIGEMINAL NEURALGIA.

AUTHOR- METHODOLOGY | NUMBER OF SYNDROME/ DOSIS RESULTS EVIDENCE
YEAR PATIENSTS DISEASE ul.

International

Units
Rubis Systematic review | 4 randomized trials | Trigeminal 50-75 Ul Significant | yes
2020 neuralgia
SerreraFigallo | Systematic review | 3 randomized trials | Trigeminal 50-100 Ul Significant | yes
2020 neuralgia
Zang H Prospective study | 152 Trigeminal 50-75 Ul Significant | yes
2019 neuralgia
OstrrowsKi Systematic review | 7 randomized trials | Trigeminal 50-100 Ul Significant | yes
2019 neuralgia

© 2024 European Society of Medicine 6



PROSPECTIVE STUDY ON IMPROVING NIGHT'S REST AND QUALITY OF LIFE BY USING BOTULINUM TOXIN

Moore Systematic review | 17 randomized Trigeminal 50-100 Ul Significant | yes
2019 trials neuralgia

|
i

Meng F Databases 12 randomized Trigeminal 50-100 Ul Significant | yes

2018 trials neuralgia

Sandrini G Systematic review | 178 Trigeminal 50-100 Ul Significant | yes

2017 neuralgia

In Table 7, some studies on the treatment of trigeminal neuralgia. And with the exception of the
temporomandibular joint pain and bruxism can be youngest age group, no significant results were
observed. These studies did not show, in any age obtained.

group, a result that improved those obtained in

TABLE 7- TEMPOROMANDIBULAR JOINT PAIN

AUTHOR- METHODOLOGY NUMBER SYNDROME/ | DOSIS RESULTS EVIDENCE
YEAR OF DISEASE Ul: International
PATIENSTS Units
Torres Ferrus M | Prospective study | 395 Chronic 100 Ul Significant | yes
2020 Migraine
Agostini Database review | - Chronic 100 Ul Significant | yes
2019 Migraine
Freund Systematic review | 300 Chronic 100-200 UJ Significant | yes
2019 Migraine

Mimeh Databases 260 Chronic 100-200 Ul Significant | yes
S N e i il
Winner Clinical trial 373 Chronic 100 -200 Ul Significant | yes

2019 Migraine

Blumenfeld Clinical trial 716 Chronic 100-200 Ul Significant | yes

AM Migraine

2018

© 2024 European Society of Medicine 7



Ashkenazi A Systematic review | 210 studies | Chronic 100-200 Ul Significant | yes
2013 Migraine
Jackson JL Databases 1115 Chronic 100-200 Ul Significant | yes
2012 Cochrane Migraine

In this sense, and among these studies, we will
comment on the work that Kaya? carried out in
2021 with 40 patients with bruxism who were divided
into two groups. One group (N: 20) was treated
with an occlusive splint and the other group (N: 20)
received botulinum toxin injection of the masseter
muscle. The maximum bite force decreased in the
second and sixth weeks and increased in the third
and sixth months in patients who received botulinum
toxin. In patients who used splints, there were no
changes until the third month and an increase was
observed in the sixth month, although we do not
have data on sleep, it is possible to think that this
functional improvement also influenced their quality
of life.

The Canadian clinical guidelines reviewed by La
Fleur®. indicate that more evidence is required to
support decisions on the use of botulinum toxin in
these conditions. This can also be seen if we compare

our data, and in relation to trigeminal pathology.

Shandilya®" conducted a study on 20 patients with
ankylosis of the temporomandibular joint. The
patients were subdivided into control and intervention
groups. The intervention group received intramuscular
injections of BTX-A in the masticatory muscles and
showed better results with respect to pain during
mouth opening exercises and improvements in
mouth opening and with evidentimprovement in rest
and quality of life, although the doses that achieve
these results are higher than ours (see table 7).

Thambar®? conducted a review in 2020 to critically
evaluate the existing evidence with the use of BTX-
A in the treatment of temporomandibular joint
disorders and masticatory myofascial pain. Three
studies showed a significant reduction in pain
between the BTX-A and placebo groups and one
showed a clinical, but non-significant, difference.

They were unable to perform a meta-analysis due to

considerable variation in study designs, heterogeneity
between groups, and different assessment tools
used.

Machado® also conducted a systematic review
investigating the effectiveness and safety of botulinum
toxin type A (BTX-A) for painful temporomandibular
disorders.

BTX-A was slightly more effective than placebo for
pain reduction at 1 month: mean difference -1.74
points (0-10 scale), 95% confidence interval -2.94
to -.54, 3 RCTs, 60 participants, |-squared (12) = 0%.
However, there were no significant differences at 3
and 6 months. However, BTX-A was not associated
with a significant increase in the risk of adverse events.
It was well tolerated. For pain reduction, BTX-A,
although its effectiveness decreases, at 6 and 12
months. In our study we did not exceed 7 months.
Also in this study (table 7) the mean doses were
higher than those we used, although the conclusions
are consistent, and the evident improvement in
rest, although it was not catalogued on a numerical
scale.

- Awans* searched the PubMed, EMBASE, Scopus
and Web of Science databases in search of
randomized clinical trials up to February 2018. In
total, there were seven studies that met the eligibility
criteria. Two studies showed a significant improvement
in temporomandibular myofascial pain and the quality
of life of patients, although there is heterogeneity

in the ages of the samples.

- Ghavimi® studied 61 patients who received an
injection of 50 units of botulinum toxin in the
masseter muscles using an extra-oral injection
technique. Doses Similar to ours; obtaining similar
results in the different scales studied. This may be
the work that best agrees with our results, including

the different age range.

© 2024 European Society of Medicine 8




De la Torre®* and his group reviewed the PubMed,
Scopus, Web of Science, Embase, Cochrane, Scielo
and Lilacs databases from 1980 to March 2016.
Randomized controlled trials (RCTs), prospective
and before-and-after studies that applied BoNT-A
to the masseter and/or temporal muscles were

included.

Three RCTs and two studies with 904 identified
citations were included in this review. All five articles
dealt with sleep bruxism and had a small sample
size. None of them dealt with awake bruxism. Two
randomized clinical trials were double-blind, with a
control group using saline solution. Two studies
used polysomnography/electromyography for the
diagnosis of sleep bruxism, while others were based

on history and examination.

Where the worst results are obtained, and we believe
that it is not very effective, is in the treatment of
migraines and/or chronic headaches. These are of
short duration in time and with many complications
associated with their treatment

In table 8 we reflect some of the most significant
works in the study of these entities. Among these we
will highlight those of Torres® who carried out a
prospective observational study on 395 patients.

After 6 months, 49.1% of the patients responded with
improvement in headache pain; associating better
quality of sleep and rest, figures similar to our study.
Although we would like to highlight that their doses

were double ours.

Bellén®’in 2019 carried out a review of 90 articles that
included 28 trials (N: 4190) treated with botulinum
toxin. The longest duration of treatment was three
rounds of injections over three months. We
administered only one dose (which was effective for
an average of 5-6 months). The authors indicated that
botulinum toxin could reduce the number of days with
migraine per month in the population with chronic
migraine by 3.1 days (95% confidence interval (Cl):
-4.7 to -1.4, with a clear improvement in sleep quality.
In one trial, 1384 participants (high evidence),
botulinum toxin reduced the number of days with
headache per month by 1.9 days (95% ClI: -2.7 to -1.0)
and improved nighttime rest, although with higher
doses than ours, as can be seen in table 8. Figures
that may not be very significant and that are close
to what is described in the rest of the consulted
literature, and that, as we see, improves the sleep
scale by several points, although our scale has been
adapted and modified to our reality.

TABLE 8- MIGRAINES

AUTHOR- METHODOLOGY | NUMBER
YEAR OF

SYNDROME/ | DOSIS
DISEASE

RESULTS | EVIDENCE

Ul: International

PATIENSTS Units

Torres Ferrus M | Prospective study 395 Chronic 100 Ul Significant | yes
2020 Migraine

Bellon G Systematic review | 4190 Chronic 100-200 Ul Significant | yes
2019 Migraine )

Agostini Database review - Chronic 100 Ul Significant | yes
2019 Migraine

Herd Cochrane 4190 Chronic 100-200 Ul Significant | yes
2019 Database Migraine

Freund Systematic review | 300 Chronic 100-200 UJ Significant | yes
2019 Migraine

Barad Clinical trial 402 Chronic 100-200 Ul Significant | yes
2019 Migraine

Mimeh Databases 260 Chronic 100-200 Ul Significant | yes
2019 Migraine

© 2024 European Society of Medicine 9



Alpuente Clinical trial 578 Chronic 100-200 Ul Significant | yes
2019 Migraine
Winner Clinical trial 373 Chronic 100 -200 Ul Significant | yes
2019 Migraine
Blumenfeld AM | Clinical trial 716 Chronic 100-200 Ul Significant | yes
2018 Migraine
Wieckiewicz M | Prospective study | 288 studies | Chronic 100 -200 Ul Significant | yes
2017 Migraine
Ashkenazi A Systematic review | 210 studies | Chronic 100-200 Ul Significant | yes
2013 Migraine
Jackson JL Databases 1115 Chronic 100-200 Ul Significant | yes
2012 Cochrane Migraine

Agostini*® points out that the treatment should be
repeated every 3 months to ensure its effectiveness.
This review was published in the Database Cochrane
systematic reviews before publication of the full
review that replaced it in these guidelines. They found
90 articles describing 28 trials (4190 participants).
The longest duration of treatment was three rounds
of injections with three months between treatments.
Migraine severity measured on a visual analogue
scale improved by 3 points for chronic migraine and
5 points for episodic migraine on a 10-point scale,

with improvement in nighttime rest evident.

Kelli in 2001*" conducted three trials with 178
participants. Two trials compared a fixed dose of
100 U plus an optional dose of up to 100 U of Botox
with the maximum dose of topiramate 200 mg/day
23 The third trial compared treatment with up to 100
U of Botox with 250 mg of sodium valproate twice
a day 52, although this improvement was achieved
atdoses higher than ours and a higher overall quality
of life.

45-Herd CP, consulted the Cochrane database,
and on 4190 patients, reached conclusions similar to

ours, although, we repeat, with an average dose that
doubled ours. (200- vs 50).

Freud* analyzed 22 studies that included 300
patients, with a duration typically less than 6 months
and with a single treatment period. There was
moderate quality evidence that botulinum toxin

improved sleep scale scores at doses of 100-.

The Barad group* assessed response in 402 patients
with chronic migraine. The mean age was 47 (38-
56) years and 83% were women. Equivalent to our
group C. After 120 days of treatment, 62% of
patients reported a reduction in headache frequency.
And much improvement in nighttime rest. In the work
of Mimeh et als*” the authors sought to perform an
evidence-based literature review on the safety and
efficacy of botulinum toxin type A in the prophylactic
treatment of adult patients suffering from chronic
migraine (CM) compared to placebo. They identified
a total of 260 articles. They concluded that there was
high quality level 1A evidence supporting treatment
with BTX-A in adults with CM. This is well tolerated
and considered safe. With notable improvement in
quality of life and night rest.

Alpuente® studied the response in 578 patients and,
after 24 months, the results were collected. The
frequency of headache was significantly reduced in
10.5 days from the beginning, 64.0% reported a
>50% reduction in pain intensity and 70.0% of
patients had a =50% reduction in the use of
analgesics and an improvement in their night rest.
For the authors, the efficacy of the use of BTX-A is
significant at 6 months, as in our study, and remains
stable during follow-up, while pain intensity decreases
in a stepwise manner at each time point of the

analysis; improving night sleep.

The COMPEL study, in which the Winner490 group
participated, (NCT01516892), was an open,

multicenter, 108-week study.

© 2024 European Society of Medicine 10



Conclusions

The improvement in the quality of night rest was
more significant in the groups of patients of younger
age, although there were no significant differences

between them.

In all groups, the effectiveness was greater in
trigeminal neuralgia P<0.5, increasing its effectiveness
in the younger group (C) with more than 7 months

of improvement in rest.

There are no differences in the temporomandibular
joint in relation to studies with higher doses. It was
also slightly effective in cases of headaches and
migraines, but there was no significance in this regard
P>0.05.

© 2024 European Society of Medicine
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