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ABSTRACT

Objectives: Our objectives were 3-fold: Assess the impact of the injection paradigms on muscle function and
strength, assess the efficacy and safety over 10 years of repeated treatments every 3 months, identify risk factors
maintaining chronicity in this unremitting migraine population.

Method: One hundred patients were injected with a Botox dilution ratio of 1:1 with a sterile 0.9 % saline solution,
50 patients with a 100u vial of Botox in one, 1cc tuberculin syringe, and 50 patients with a 200u vial of Botox in
two-1cc tuberculin syringe during 10 years.

Results: The strength of the paracervical and first portion of the trapezius muscle was altered in 6% (100u) and
18% (155u) of subjects. The strength of the second portion of the trapezius muscle was altered in 2% (100u) and
10% (155u) of subjects.

Muscle function of the paracervical and first portion of the trapezius muscles was altered in 34% (100u) and 28%
(155) of subjects. For the second portion of the trapezius, muscle 58% (100u) and 52% (155) of subjects. The
efficacy of Botox was constantly maintained during the 10 years of treatment. 72% (100u), and 74% (155u) of
subjects had less than 7migraine days /month (77% improvement). Early onset of migraine, comorbid emotional
burden and chronic neck pain, should be considered as risk factors for the unremitting condition.

Conclusion: Muscle strength, and function alteration did not have an impact on esthetics of the face and on normal
daily muscle function in both cohorts. In both cohorts, more than 70% of patients had more than 75% improvement
in monthly migraine days. Depth of the toxin injection, diffusion and presence of adipose tissue (lean versus obese
patients) may be responsible for muscle strength and function alteration.

Keywords improved with continuous treatment with Onabotulinum ToxinA
Chronic Migraine, Muscle Function, Botox. (Botox).
Introduction Eight percent of the migraine population evolve to very frequent

This study is an observational study assessing a cohort of chronic monthly migraines (chronic migraine). Remission rates from
migraineurs that were very incapacitated at baseline, that have chronic migraine were observed in 58.2% of patients, partial
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remission in 17.7%. The subjects assessed in this study, are the
24.1% that have persistent unremitting chronic migraine [1].
Farinelli published in 2006, a five-year long experience using
Botox at a dose of 100 units with a fixed dose fixed site paradigm,
and 12 injection sites from April 2001 to July 2006 [2].

Botox was approved by Health Canada in October 2011. The
PREMPT 1 Trial (2006/02/23-2008/07/16) and the PREEMPT
IT Trial (2006/02/07-2008/08/11) were performed to assess the
efficacy of Botox for the treatment of chronic migraine (155
units, 31 injection sites, fixed dose, fixed site with possible dose
increase up to 200 units, every 3 months). That study demonstrated
the efficacy and safety of onabotulinum toxin A (Botox) for the
treatment of chronic migraine during 2 years [3]. The compel study
provided additional clinical evidence for the consistency of the
efficacy and for the long-term safety and tolerability of Botox for
the prevention of headache in those suffering of chronic migraine
who were treated with Botox every 12 weeks over 2 years (9
treatments) with the fixed dose fixed site injection paradigm from
December 2011 to October 2013 [4].

Recently Rosenberg published in October 2018 the results of
his study finding a sustained efficacy of the Botox treatment for
migraine over 3 years [5].

To our knowledge this is a first study assessing the strength and
function of injected muscles with Botox during 10 years in adults
suffering of chronic unremitting migraine comparing 100 units and
155 units 0f Botox with a dilution of 1/1.

Objectives

Our objectives were 3-fold: Assess the impact of the injection
paradigms on muscle function and strength, assess the efficacy
and safety over 10 years of repeated treatments every 3 months,
identify risk factors maintaining chronicity in this unremitting
migraine population.

Rational

The dilution of the toxin, the size of the needle, the depth of the
injected muscles may have an impact on the spread of the toxin on
muscle function and strength and on the duration of the effect [6].
The effect of Botox may last approximately 3-4 months in motor
nerves and 6-9 months in autonomic nerves.

There is a dissociation between pain and muscle relaxation.
Improvement in muscle tone and pain are separate dimensions.
Numerous peri cranial injections of Botox are administered to
target the projections of the trigeminal nerve and cervical nerves
to attenuate the input to central neurons that become sensitized and
perpetuate chronic migraine.

Chronic migraine patients may have pre-existing neck pain and
weakness [7]. Patients need to be assessed at baseline and during
continuous treatment for muscle strength and function. The
mechanisms behind the evolutive process to chronic migraine
remains unknown, but genetic and epigenetic factors, inflammatory

processes and central sensitization may play an important role in
unremitting chronic migraine [8].

Method

The Injection Paradigms

All patients were injected with a Botox dilution ratio of 1\1 with
a sterile 0.9 % saline solution, in the 100u vial of Botox one, 1cc
tuberculin syringe, and in the 200u vial two, 1cc tuberculin syringe,
with a 30 gauge 1 inch needle were prepared with 100u, 16 sites
were injected, 5 units per site; 4 sites in the frontalis muscle (20u),
2 sites in the temporalis muscle (10u), 4 sites in the paracervical
muscles (20u), 6 sites in the trapezius muscle (50u).

Injection of the procerus, corrugators, occipitalis muscles were
optional and episodic, depending on the need for pain relief.
Trapezius doses were spared for those optional doses with 200
units, 31 sites were injected, 5 units per site; 4 Sites in the frontalis
muscle (20u), 1 site in the procerus muscle (5u), 2 sites in the
corrugator muscles (10u) 8 sites in the temporalis muscles (40u),
6 sites in the occipitalis muscles (30u), 4 sites in the paracervical
muscles (20u), 6 sites in the trapezius muscle (30u).

From the first of March 2022 to the first of June 2022, after
consenting, the first 50 patients receiving 100 units, and the first
50 patients receiving 155 units. Every 3 months for more than 10
years were assessed for muscle strength, muscle function, efficacy
and safety, and risk factors for the unremitting condition.

The Muscle Function and Strength

With the 100 U modified PREEMPT paradigm, and the 155 U

PREEMPT paradigm, the injected muscles were examined for

alteration in the following functions and strength [9]:

1. Does the procerus depress the medial end of the eyebrow, and
wrinkles the skin of the glabella?

2. Can the corrugator move the eyebrow down and inward?

3. Can the frontalis raise the eyebrows, and modify the presence of
frontal furrows from hairline, is there muscle atrophy?

4. Can the occipitalis permit scalp motion?

5. Can the temporalis permit prognation, retraction of the
mandible, lateral jaw motion with opposed resistance, is there
an hourglass deformation in the temples?

6. Can the paracervical muscles and the trapezius muscle permit
the extension and lateral tilt of the head measured with a
goniometer?

Does the trapezius muscle permits a 90 degree arm abduction, and
maintain shoulder raise with opposition.

The assessment of the strength of the paracervical muscles and
trapezius was performed with the 2 cm chin trust test: characterized
by the maintenance of the trust for more than 15-20 seconds, when
lifting the head 2 cm. from the table while in a supine position [10,11].

Clinical examination with the TWSTRS (Toronto Western
Spasmodic Torticolis Rating Scale) was performed for patients
with dystonia. The search for hyperalgesia in the C2-C6 metameres
was performed with the pinch and roll test.
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Demographics and Risk Factors for the Unremitting Condition
All patients were invited and consented to answer the following
questions concerning: their age, their weight, the age at onset of
migraine, the number of parents with migraine, the age at onset of
chronic migraine.The number of preventive drugs tried before the
prescription of Botox. The date of first Botox (Figure 1).

Medication use and Botox
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Figure 1: X-axis number of patients (50 pts per Cohort). Y-axis medication
history per cohort.

The history of depression and anxiety, physical and psychological
violence and sexual abuse was registered [8]. The history of
stressful life events since childhood, and the presence of chronic
insomnia was assessed. The history of head and neck trauma
before starting Botox, and the presence of neck pain was logged.

Efficacy and Safety of Botox

The efficacy of Botox was monitored with the following questions:
In the past 3 months was the frequency of your headaches 1-4
days/month, 4-7 days/month, 7-15 days/month, more than 15
days/month, have you experienced any adverse events?

We monitored the use of add on prophylactic drugs, and the weekly
use of pain pills for any painful conditions?

Results

We studied 100 patients that have received Botox every 3 months
for more than 10 years. Fifty patients in the 100 units cohort of
Botox with a modified PREEMPT protocol. Fifty patients in the
155 units cohort of Botox with the PREEMPT protocol. For both
cohorts, Botox was diluted with a 0.9% saline solution without
preservatives in a 1:1 ratio.Demographics (Table 1).

Table 1: Baseline Demographics.

onset of migraine

28 pts.

Baseline demographics 100 U (50 pts.) 155 U (50 pts.)
Men 4 6

Women 46 44

Most frequent age of 10-15years old 10-15 years old

16 pts.

Most frequent age of 21-30 years old 21-30 years old
onset of chronic migraine 17 pts. 21 pts.

3-5 family siblings with migraine 28 pts. 16 pts.
Baseline monthly migraines 28-30 days 22-28 days

Frequent cervical pain at baseline 48 pts. 50 pts.
Number of patients with previous

head trauma at baseline 26 pts. 10pts

Number of patients with previous

Neck trauma at baseline 31 pts. 30pts.
Number of obese patients 140-250 pds. 140-250 pds.
At baseline 32 pts 43 pts.
Number of years with More then 10 y More then 10y
continuous Botox 2008-2022 2011-2022

In the 100u cohort, 92% (n-46) were females, in the 155u cohort.
88% (n-44) were females.

Age at assessment, in the 100u cohort, 82% (n-41) were between
the age of 46-70, in the 155u cohort 72% (n-34) between the same
age as above. Age at onset of migraine in the 100u cohort, 66%
(n-33) of patients started migraine between the age of 10-20, in
the 155u cohort, 60% (n-25) of patients started at the same age. At
baseline, in the 100u cohort, monthly migraine days were 28-30
days, 96% (n-48) suffered of neck pain, 62% (n-31) had suffered
of whiplash injuries. In the 155u cohort, monthly migraine days
were 22-28 days, 100% (n-50) suffered of neck pain, 60% (n-30)
had suffered of a whiplash injury. In the 100u cohort, 80% (n-40)
and in the 155u cohort, 72% (n-36) had failed 4-5 oral migraine
preventive medication.

During the 10 years of treatment with Botox every 3 months, in the
100u cohort 38% (n-19), and in the 155u cohort 46% (n-23) started
overusing rescue medication for any painful conditions (neck pain,
back pain, joint pain, headache, fibromyalgia) more than 2 days/
week every week. In the 100u cohort, 58% (n-29) and in the 155u
cohort, 70% (n-35) added on an oral preventive for migraine or
neck pain to their Botox treatment.

Muscle strength, the temporalis, the paracervical muscles and the
trapezius muscle were tested for strength after 10 years of repeated
treatments. There were no alterations in the temporalis muscle
strength. The strength of the paracervical and first portion of the
trapezius muscle was altered in the 100u cohort in 6% (n-3) of
subjects, and in the 155u cohort in 18% (n-9) of subjects (Figure 2).
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Figure 2: X axis number of patients (50 pts per cohort). Y axis
tests for muscle strength assessment per cohorts.
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The strength of the second portion of the trapezius muscle was
altered in 2% (n-1) of subjects in the 100u cohort, 10% (n-5) in
the 155u cohort.

Muscle function, of the procerus, corrugator, and occipitalis, was
mildly altered by repeated Botox injections, but there was no
impact on the facial esthetics and no muscle atrophy.

Muscle function of the paracervical and first portion of the
trapezius muscles permits upward and lateral head tilt, and the
second portion of the trapezius muscle permits a 90-degree arm
abduction; there was no significant impact on daily function. In the
100u cohort, for the paracervical and first portion of the trapezius
muscles 34% (n-17) of subjects had function alterations and for the
second portion of the trapezius muscle 58% (n-29) had function
alteration. In the 155u cohort, for the paracervical and first portion
of the trapezius muscles, 28% (n-14) of subjects had function
alterations and for the second portion of the trapezius muscle 52%
(n-26) had altered function (Table 2).

Table 2: Muscle function.

Muscle function 50 pts. 50 pts.
100U 155U

Procerus:

Absence of brow depression Spts Ipts

Absence of frontal wrinkles Spts Ipts

Corrugator:

Absence of inward brow contraction 3pts 9pts

Frontalis:

Absence of frontal furrows 2pts 11pts

Absence of brow raise Opts Spts

Temporalis:

Altered jaw function Opts Opts

Occipitalis:

Absence of scalp motion 3pts 4pts

Para cervical and trapezius

Absence of 90 degree arm abduction Tpts 8pts

Altered upward head tilt 17pts 14pts

Altered lateral head tilt 21pts 10pts

Seventy four percent (n-37) in the 100u cohort, and 70% (n-35) in
the 155u cohort had hyperalgesia the day of their injections, in the
C2-C6 metameres bilaterally, assessed with the pinch and roll test.

Efficacy of Botox was constantly maintained during the 10 years
of treatment in this unremitting cohort. In the 100u cohort 72%
(n-36), and in the 155u cohort, 74% (n-37) of subjects had a 77%
(less than 7migraine days /month) improvement compared to the
baseline monthly migraine frequency. In the 155u cohort 5 patients
still had more than 15 migraine days /month, but had noticeable
reduction in the intensity of the migraine headaches and reduced
frequency of cervical pain (Figure 3).

Adverse events during the 10 years of treatment were mild and of
short duration, 1 case of lid ptosis, 1 case of tearing from 1 eye,
lateral elevation of the eye brow one side or both sides and easily
correctable, occasional trapezius muscle spasm relievable with a
muscle relaxant. No systemic adverse events were signaled during

the 10 years of treatment. There was no loss of efficacy. Increasing
from 100u to 155u for some patients improved their condition, for
others no difference was observed and patients returned to 100u.

Efficacy of Botox
Frequency of monthly migraine days with Botox
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Figure 3: X axis number of patients (50 pts per cohort). Y axis number of
monthly migraine days per cohort.

Risk factors for unremitting chronicity have not been confirmed.
Many investigators have initiated protocols to assess the roll of
different risk factors [8]. In this cohort of 100 subjects, we have
identified in the 100u cohort that depression 70%, anxiety 64%,
sleepless nights 72%, living very stressful events in childhood or
adulthood 82%, being physically or psychologically or sexually
abused 44%. Was very prevalent. In the 155u cohort, depression
50%, anxiety 50%, sleepless nights 44%, living stressful events 50%,
victim of abuse 34% was also prevalent. Because of the lower values
of depression and anxiety in the 155u cohort could we consider that
155u is efficacious in improving depression and anxiety? [12].

Risk factors
Mood and life events
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Figure 4: X axis number of patients (50 pts per cohort). Y axis mood and
life events per cohort.

Discussion
Dilution: before the phase IIl PREEMPT trial, we were using a
lower volume dilution (1:1) than the dilutions used in the PREEMPT
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protocol which is (1:2); we maintained the (1:1) dilution instead
of the (1:2) dilution because studies that have demonstrated that
injections of Botox in a lower concentration and in a higher volume
resulted in a greater diffusion and a larger affected area. The spread
may also be affected by muscle contraction and the presence of
adipose tissue in the injected sites [6].

Muscle Strength and Muscle Function

At baseline many subjects had suffered of whiplash injury and/
or head trauma, all subjects suffered of neck pain, the head and
neck injuries may have a long lasting impact on neck and shoulder
strength and function [7,13,14]. The subjects in this study that
had neck and/or shoulder weakness could have been because of
previous injury or because of the ongoing effect of the Botox
injections from the previous session.

100u versus 155u

We started using Botox for chronic migraine in 1998, worldwide;
physicians became interested in the use of this toxin for the
treatment of chronic daily headache and chronic migraine. Different
doses and different paradigms were published by, Blumenfeld,
Silberstein, Dodick, Mathew, Relja [15-18].

The 100u, fixed site fixed dose was at that time the most efficacious
paradigm, and in our experience 100u in selected patients with a
fixed dose, fixed site paradigm was effective and safe.

Farinelli followed 1,347 subjects with chronic daily headache for
5 years. The patients received 100u, every 3 months for 1 year,
then every 6 months for 4 years. The muscles injected with 100u,
with a fixed dose fixed site paradigm were the frontalis, temporalis
occipitalis, trapezius and semispinalis capitis and or the splenius
capitis. The first cycle accomplished a maximun of 10 headache
free days per month. The maximum reduction was reached after
12 months of treatment, with patients being free of attacks 23 days
per month.

Efficacy, we have demonstrated that 100u of Botox may be as
effective as 155u of botox for the treatment of chronic migraine.
Before the Phase III PREEMPT trial, Dodick et al., demonstrated
that Botox consistently reduced headache frequency in more than
50% of subjects to less than 16 headache free days per month.
Blumenfeld observed a 56% reduction in the number of headache
days per month. The results of the Phase IIIl PREEMPT trial, for
the 50% responder rate at the end of the open label phase, 70%
of the Botox treated patients had more than 50% reduction from
baseline in frequency of headache days, and 69% had more than
50% in the monthly migraine days. The PREEMPT Phase III
trial has demonstrated that the protocol is efficacious and safe. In
certain situation, the 100u modified protocol should be considered
for some patients as it may be as efficacious as the 155u protocol.
Health economics such as cost to patients, expense of medical
supply to prepare the injections need to be taken in consideration
depending on the type of medicare available in the country of the
patient. The safety and efficacy of Botox for chronic migraine has
been demonstrated in the Phase III PREEMPT trial, the injection

paradigm was established based on data from earlier clinical trial
experience in the United States.

Unremitting chronic migraine and risk factors, in our cohort
of patients, all patients complained of chronic -cervical
musculosqueletal pain at baseline. We also discovered that by
asking the question for all painful bodily complaints, how many
days per week were the patients using pain medication, a higher
number of patients overusing medication was identified. Studies
have identified that medication overuse, cervical pain, High
frequency of baseline of monthly migraine days, early age of onset
of migraine could be related to unremitting migraine.

Conclusion

Long-term use of Botox in adults with chronic migraine may
have an impact on muscle strength, and function but does not
have an impact on facial esthetics and on normal daily muscle
function in both cohorts. More than 70% of patients maintained
more than 77% improvement in monthly migraine days in both
cohorts. No serious systemic adverse events were signaled; minor
adverse events were of short duration and did not prevent patients
to continue their treatment. Presence of chronic neck pain is an
important baseline criterion to propose Botox for a preventive
treatment of chronic migraine.
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