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Abstract
Introduction The purpose of the present study is to compare the effect of the physiotherapy to onabolulinumtoxin-A, and their
combination, in relation to cervical and headache parameters in patients with chronic migraine.
Methods This is an observational cohort study conducted by a headache center and a physiotherapy degree course on 30 patients
with chronic migraine. The patients were distributed in three groups of treatments for three months: onabolulinumtoxin-A only,
physiotherapy only, and onabolulinumtoxin-A plus physiotherapy. The patients were evaluated, before and after each treatment,
using the following: the postural assessment software SAPO for the forward head posture; the CROMgoniometer for the cervical
range of motion; the Migraine Disability Assessment Score for headache parameters.
Results After 3 months of each treatment, the scores obtained for the headache-related disability and the frequency of migraine
decreased significantly for all groups, but the pain intensity scores changed significantly only in the onabolulinumtoxin-A (p =
0.01) and in the onabolulinumtoxin-A plus physiotherapy groups (p = 0.007). On the other hand, the forward head posture was
reduced significantly in the physiotherapy (p = 0.002) and in the onabolulinumtoxin-A plus physiotherapy groups (p = 0.003).
The cervical range of motion increased significantly in certain directions in the physiotherapy group and in the
onabolulinumtoxin-A plus physiotherapy groups.
Conclusions The physiotherapy improved the cervical parameters. The onabolulinumtoxin-A decreased pain intensity. As a
consequence, it can be said that the combined treatment was more useful than a mono-therapy alone. From our results, it can
be concluded that onabolulinumtoxin-A plus physiotherapy could be a good option in the management of chronic migraine.
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Introduction

Headache disorders were one of the three leading causes of
disability for both sexes in 2017 [1]. A primary concern of
headache is migraine that represents one of the most severe
headache in terms of pain intensity and of headache related
disability. Therefore, a rehabilitative challenge is to find
multi-professional new approaches for a more effective man-
agement of migraine [2].

The present study focuses on chronic migraine. It is based
on a considerable amount of literature that highlights the key
aspect of musculoskeletal dysfunctions in the trigeminal sen-
sitization and, consequently, in the increase of frequency and
intensity of migraine [2–6]. These musculoskeletal dysfunc-
tions are present not only in the trigeminal area, but through-
out the spine. As a result, migraine patients suffer from symp-
toms such as neck and low back pain; forward head posture
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(FHP); pericranial tenderness; active trigger points; and reduc-
tion in cervical/dorsal mobility [7–10]. Especially, FHP is
associated with an increase of anterior and posterior tension
force in the neck that could lead to a decrease in the cervical
range of motion (CROM), neck pain, and dynamic muscle
imbalance [6, 11–13]. Nevertheless, up to now, there has been
no detailed investigation of the effects of different treatments
on these musculoskeletal dysfunctions.

Today, onabotulinumtoxin-A is one of the main pharma-
cological prophylactic choice for chronic migraine [14–16].
As regards non-pharmacological treatments, physiotherapy is
also helpful in primary headaches, and it increases the effec-
tiveness of pharmacological treatments [17, 18]. The injection
sites of onabotulinumtoxin-A often coincide with the areas
treated in physiotherapy; that is why a decrease in
cranio-cervical hypersensitivity may reduce sensitization in
the trigeminal area, even if through different mechanisms.
However, no studies have been conducted previously that
compare the effects of these two kinds of therapies on chronic
migraine, nor the possible added value of their combination.

The first aim of the present study is to compare the efficacy
of physiotherapy and onabotulinumtoxin-A in chronic mi-
graine on cervical parameters, such as FHP and CROM, and
on headache parameters, such as headache-related disability,
the migraine frequency, and intensity. The second aim is to
eva lua t e the e f f ec t o f the combined t r ea tment
onabotul inumtoxin-A plus physiotherapy on the
above-mentioned parameters.

Methods

An observational cohort study was performed on 3 groups of
patients with chronic migraine. The study was approved by
the institutional review board and was conducted in accor-
dance with the Declaration of Helsinki. The first step was
the enrollment visit (T0, baseline) at the headache center with
the following criteria of inclusion: diagnosis of chronic mi-
graine [19]; lack of success of at least 3 previous prophylactic
treatments; and age over 18. On the other hand, exclusion
criteria were as follows: pregnancy; serious psychiatric pathol-
ogies; serious pathologies such as traumas, tumors, or infec-
tions; significant surgical procedures during the previous 12
months; physiotherapy or other prophylactic treatment in the
previous 3 months; and patients with cervical spine diseases.
Thereafter, each participant was given a diary to record fre-
quency, intensity, and duration of attacks.

Following a 1-month period (T1), all diaries were exam-
ined, the eligibility criterion being a headache frequency ≥15
days per month. After that, data concerning FHP, CROM, and
headache parameters were collected, before and after each
treatment. The bio-photogrammetric evaluation was per-
formed using the postural assessment software PAS/SAPO

(version 0.69). SAPO was selected for its high intra- and
inter-operator reliability, validity, and repeatability [20, 21].
Thus, the FHP was assessed with the cranio-vertebral angle
(C7 and the ear tragus). The setting and the equipment were as
follows: a camera (Nikon Coolpix L100), placed on a tripod at
1.63 m and at 3.45 m of distance from the patients, and 3
adhesive white spherical markers (15-mm diameter) applied
to the patients’ skin (one on each tragus, and one on the C7
spinous process). Two photos were taken on the sagittal (right
and left) plane of the patient in a standing position.

The CROM inclinometer is one of the more practical
methods for measuring the active CROM [22]. During the
evaluation, patients were asked to sit on a chair with ankles,
knees, and hips at 90° and feet resting firmly on the ground.
The CROM was repeated actively in all directions by the
patients twice; the average of the two measurements was con-
sidered for the data analysis.

TheMIDAS questionnaire is particularly useful in studying
the impact of migraine [23]. MIDAS consists of 5 questions
that assess the burden of migraine expressed in days, in the
following items: absence from work or school; inability to
carry out household chores; and to take part in family, social,
or leisure activities. Furthermore, other 2 sections, MIDAS-A
and MIDAS-B, were used to assess, respectively, migraine
frequency (number of days with migraine), and the average
of pain intensity (on a scale ranging from 1 to 10).

After the first data collection, the cohort was divided into
the 3 groups, according to the patient’s choice and the special-
ist’s opinion as per normal clinical practice: physical therapy
only (PT) (mono-therapy), onabotulinumtoxin-A only
(BoNT-A) (mono-therapy), and onabotulinumtoxin-A plus
physical therapy (BoNT-A+PT) (combined therapy). All pa-
tients were naïve about onabolulinumtoxin-A and
physiotherapy.

The patients were allowed to take symptomatic medica-
tions in case of severe headache, according to the international
guidelines [24]. However, the patients were only asked to
limit the consumption to twice per week and to note the dos-
age and the frequency of use in their diary.

Onabotulinumtoxin-A only protocol

A specific FAD-approved protocol PREEMPT [14–16] was
used for the onabotul inumtoxin-A only and the
onabotulinumtoxin-A plus physical therapy groups. The
PREEMPT protocol consists of 31 infiltrations of 5 units of
onabotulinumtoxin-A carried out using a small insulin needle,
into seven specific head and neck muscles sites bilaterally
(i.e., frontalis (20 U 4 sites), corrugator (10 U 2 sites), procerus
(5 U 1 site), occipitalis (30 U 6 sites), temporalis (40 U 8 sites),
trapezius (30 U 6 sites), and cervical paraspinal muscle group
(20 U 4 sites)), for a total of 155 units. In order to identify
more precisely the muscles, the infiltrations were guided by
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the electromyography and applied by 2 expert neurologists in
a single 40-min long session.

Physiotherapy only protocol

The physiotherapy only protocol was an integrated treatment
[25, 26] of manual therapy (30 min) and active exercises (30
min). It was organized in 15 one-hour long individual ses-
sions, and it was carried out by 2 expert physiotherapists.
The sessions were scheduled weekly and performed over the
3 months of the study.

Manual therapy

The manual therapy techniques were chosen from the areas
most treated in the recent studies, such as sacral region; dorsal
and cervical spine; diaphragm; and cranial region. The treat-
ment started with soft mobilizations in the sacral region [9].
The second step consisted in the manual treatment of the dia-
phragm [27]. Next, central posterior-anterior mobilizations
were applied to the cervico-dorsal area at spinous processes
from C2 to D12 segment [8, 10, 18]. Finally, soft tissue mo-
bilizations were included on the sub-occipital muscles and on
the epicranial aponeurosis [28, 29].

Active exercises

A progression of active exercises was selected with a
predefined goal: improving endurance of trunk functions in
sitting position. The protocol started in supine “Hook-Lying”
position for the first five sessions, the next five sessions in
sitting position, and the last five sessions in sitting position
on a balance board. Patients were asked tomaintain their trunk
in a vertical position during head and upper and lower limb
movements while avoiding FHP [30, 31].

Onabotulinumtoxin-A + physiotherapy protocol

The onabotulinumtoxin-A plus physiotherapy group
underwent first the onabotulinumtoxin-A protocol and, after
4 days, the physiotherapy protocol.

The final evaluation was performed (T2) after 3 months of
each of the 3 kinds of treatment with the same outcomes: FHP;
CROM; and the MIDAS, MIDAS-A, and MIDAS-B
questionnaires.

Data analysis

GraphPad InStat 3.06 was used for data analysis: the
Wilcoxon non-parametric test, for the initial and final evalua-
tions, and the Kruskal-Wallis test (Nonparametric ANOVA),
for the variance among groups. The statistical significance

level was ɑ 95% (0.05). The GraphPad Prism 8.4.1 (676)
was chosen for the graphic representation of the data.

Results

A total of 30 patients were enrolled, 10 for each group, with
diagnosis of chronic migraine based on the diagnostic criteria
of ICDH3-beta: “Headache occurring on 15 or more days/
month for more than 3 months, which, on at least 8
days/month, has the features of migraine headache.” The
physiotherapy (PT) only group consisted of 10 women, mean
age of 51.1 years (SD 15.7) with 20.5 (SD 5.4) days of mi-
graine per month; the onabotulinumtoxin-A (BoNT-A) only
group consisted of 2 men and 8 women, mean age of 52.7
years (SD 12.7) with 22.4 (SD 6.5) days of migraine per
month; and the onabotulinumtoxin-A plus physiotherapy
(BoNT-A+PT) group consisted of 2 men and 8 women, mean
age of 51.6 years (SD 12.8) with 22.5 (SD 6.4) days of mi-
graine per month. The medications intake per month were
22.8 (SD 7) for BoNT-A, 25.3 (SD 11.4) for BoNT-A+PT,
and 22.9 (SD 11.5) for PT. No patient was on medication over
use. No statistical differences were registered among the 3
groups at T1 in terms of age (p = 0.9); CVA (p = 0.7); range
of motion (flexion p = 0.5; extension p = 0.2; right lateral
flexion p = 0.7; left lateral flexion p = 0.6; right rotation p =
0.18; left rotation p = 0.7); MIDAS score (p = 0.9); MIDAS-A
(p = 0.5); MIDAS-B (p = 0.1); medication intake per month (p
= 0.9); and frequency of migraine at baseline (p = 0.6).

Cervical parameters

The first set of questions was aimed to evaluate the clinical
change in the cervical spine after the 3 different types of treat-
ments in patients with chronic migraine. Table 1 presents an
overview of all the cervical parameters before and after each
treatment.

FHP

At T2 assessment, the improvement of the FHP was statisti-
cally significant for both the PT only (p = 0.002; CIs95%
+2.1/+8.3) and the BoNT-A+PT (p = 0.003; CIs95% +1.4/+
3.4) groups, but no for the BoNT-A only group.Moreover, the
Kruskal-Wallis test revealed statistically significant differ-
ences among groups (p = 0.005): PT vs. BoNT-A -12.4 **p
≤ 0.01; BoNT-A vs. BoNT-A+PT -8.9 ns p ≥ 0.05; PT vs.
BoNT-A+PT -3.5 ns p ≥ 0.05. In Figure 1, there is a clear
decreasing trend of the FHP for both the PT only and in the
BoNT-A+PT groups.
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CROM

As regards the flexion and the extension, the PT only group
and the BoNT-A+PT group showed a statistically significant
increase in both directions (flexion in PT p = 0.03 CIs95%
-22.1/-0.5; flexion in BoNT-A+PT p = 0.002 CIs95% -23/
-5.6; extension in PT p = 0.002 CIs95% -13.6/-3.8; extension
in BoNT-A+PT p = 0.04 CIs95% -17.3/-0.1). Furthermore,
the variance among the groups was statistically significant

both for the flexion p = 0.009 (PT vs. BoNT-A 7.250 ns p >
0.05; PT vs. BoNT-A+PT -4.55 ns p > 0.05; BoNT-A+PT vs.
BoNT-A -11.8** p < 0.01) and for extension p = 0.009 (PT
vs. BoNT-A 11.4* p < 0.05; PT vs. BoNT-A+PT 2.8 ns p >
0.05; BoNT-A vs. BoNT-A+PT -8.6 ns p > 0.05)
(Figures 2 and 3).

Concerning the lateral flexion, it was enhanced only in two
groups: PT only group and BoNT-A+PT group both on the

Table 1 Cervical parameters in
the three groups:
onabotulinumtoxin-A (BoNT-A);
onabotulinumtoxin-A + physio-
therapy (BoNT-A+PT); and
physiotherapy (PT)

Cervical parameters BoNT-A BoNT-A+PT PT

Forward head posture T1 138.5° (SD±7.5) T1 135.2° (SD±3.5) T1 136.4° (SD±3.9)

T2 138.9° (SD±5.8) T2 132.7° (SD±3.6)** T2 131.1° (SD±3)**

Flexion T1 42.3° (SD±13.8) T1 42.2° (SD±8.2) T1 38° (SD±9.3)

T2 42.3° (SD±5.5) T2 56.5° (SD±9.9)** T2 49.4° (SD±13)*

Extension T1 40.7° (SD±7.8) T1 43.1° (SD±15) T1 48.3° (SD±8.5)

T2 37.9° (SD±12) T2 51.8° (SD±12.6)* T2 57° (SD±10.1)**

Lateral flexion right T1 30.4° (SD±11.9) T1 27.7° (SD±4.4) T1 29.5° (SD±10.2)

T2 27.6° (SD±10.8) T2 37.4° (SD±3)** T2 36.2° (SD±9.9)**

Lateral flexion left T1 31.8° (SD±9.4) T1 28.7° (SD±7.4) T1 29.9° (SD±10.9)

T2 27.6° (SD±10.8) T2 36.1° (SD±3.2)** T2 37° (SD±10.7)**

Rotation right T1 55.1° (SD±6.4) T1 60.5° (SD±5.8) T1 59.9° (SD±11.6)

T2 54.9° (SD±7) T2 57.2° (SD±17.2) T2 64.9° (SD±13.6)*

Rotation left T1 54.8° (SD±5.7) T1 56.6° (SD±7.9) T1 54.4° (SD±14.3)

T2 55.9° (SD±7.5) T2 54.6° (SD±15.1) T2 57.6° (SD±15.2)

*p < 0.05; **p < 0.01 Wilcoxon non-parametric test at the fist evaluation (T1) and at the end of each treatment
(T2): BoNT-A onabotulinumtoxin-A, BoNT-A+PT onabotulinumtoxin-A plus physiotherapy, PT physiotherapy

Fig. 1 Forward head posture (FHP). FHP in onabotulinumtoxin-A only
(BoNT-A), onabotulinumtoxin-A plus physiotherapy (BoNT-A+PT),
and physiotherapy only (PT) at the first evaluation (T1) and at the end
of each treatments (T2); Wilcoxon non-parametric test *p < 0.05; **p <
0.01

Fig. 2 Cervical range of motion (CROM): flexion in onabotulinumtoxin-
A only (BoNT-A), onabotulinumtoxin-A plus physiotherapy (BoNT-A
+PT), and physiotherapy only (PT) at the first evaluation (T1) and at the
end of each treatments (T2);Wilcoxon non-parametric test *p < 0.05; **p
< 0.01
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left and on the right directions (lateral flexion left PT p = 0.003
CIs95% -10/-3; lateral flexion right PT p = 0.003 CIs95%
-10.9/-2.3; lateral flexion left BoNT-A+PT p = 0.009
CIs95% -12.1/-2.7; lateral flexion right BoNT-A+PT p =
0.002 CIs95% -12.2/-7.1). In addition to this, the difference
among groups was significant in lateral flexion right p = 0.03
(PT vs. BoNT-A 7.85 ns p > 0.05; PT vs. BoNT-A+PT
-1.55 ns p > 0.05; BoNT-A vs. BoNT-A+PT 9.4 ns p >
0.05), but not quite significant (p = 0.07) in lateral flexion left.

As shown in Table 1, in the results about rotation, there was
a statistically significant improvement only for the right side
in the PT only group (p = 0.01; ICs95% -9/-02), but no dif-
ferences among the 3 groups were found (left p = 0.7; right p =
0.3).

MIDAS

The second set of analyses examined the impact of the 3
different treatments on the headache-related disability, fre-
quency, and intensity of migraine attacks. Table 2 provides
the results obtained from the analysis performed on the head-
ache parameters before and after each of the 3 kinds of
treatment.

Table 2 reports a statistically significant reduction in the
MIDAS score for all the groups [BoNT-A only (p = 0.01;
ICs95% +15.5/+71), BoNT-A+PT (p = 0.04; ICs95% -1.2/+
72.6), and PT only (p = 0.01; ICs95% +11.7/+60.4)], but not
among groups (p = 0.9).

In addition, the MIDAS-A frequency decreased signifi-
cantly for all the groups: for the PT only group (p = 0.02;
ICs95% +8.2/+39.1); for the BoNT-A+PT group (p = 0.007;
ICs95% +9.4/+31.1); and for the BoNT-A only group (p =
0.002; ICs95% +7.9/+41.4). On the other hand, we found a
statistically significant difference in the MIDAS-B only for
the BoNT-A only (p = 0.01; ICs95% +0.8/+3.1) and in the
BoNT-A+PT groups (p = 0.007; ICs95% +0.8/+3.1), but not
among the three groups (MIDAS-A p = 0.7; MIDAS-B; p =
0.9) (Table 2) (Fig. 4).

Discussion

Prior studies have described the importance of peripheral
mechanisms in the sensitization of the trigeminal-cervical
complex and consequently in migraine transmission [6–8,
13]. The present study for the first time has investigated, in
patients with chronic migraine, the effect on both cervical and
headache parameters of 3 different types of treatments, that are
as follows: (1) onabolulinumtoxin-A only; (2) physiotherapy
integrated protocol (i.e., manual therapy and active exercise)
only; and (3) onabolulinumtoxin-A plus physiotherapy. The
first remarkable finding of the present research was that the
FHP and the CROM improved significantly for the physio-
therapy (PT) only group, but not for the onabolulinumtoxin-A
only (BoNT-A) group. On the other hand, we found that the
intensity of migraine decreased significantly for the BoNT- A
only group, but not for the PT only group. Finally, the most
clinically relevant finding was that the onabolulinumtoxin-A
plus physiotherapy (BoNT-A+PT) group reported a statisti-
cally significant positive change for both the cervical as well
as for all the measured headache parameters.

No previous research in patients with chronic migraine had
investigated the FHP and the CROM parameters variation
after BoNT-A or PT treatments. Nevertheless, the different
results for the FHP and the CROM we obtained support pre-
vious research concerning the temporary adverse events of
BoNT-A: neck pain/muscular weakness in the sites of
BoNT-A’s injections and musculoskeletal stiffness in the
nearby sites. This imbalance between muscular stiffness and
weakness could potentially lead to temporary FHP and
CROM limitations [32, 33]. Our study did not find any im-
provement in the cervical parameters after the BoNT-A only
treatment. These results are also in line with the hypothesis
that individualized injections sites could inactivate the
myofascial trigger points and improve the cervical outcomes
better than the fixed sites specified in the PREEMPT protocol
[34]. In addition, it seems that BoNT-A have more efficacy in
migraine than in cervicogenic or tension type headache [6,
35], where the cervical spine represents the major trigger.
Moreover, the improvement of the cervical parameters in both
the PT groups (i.e., PT only and BoNT-A+PT) seems to be

F ig . 3 Cervica l range of mot ion (CROM): extens ion in
onabotulinumtoxin-A only (BoNT-A), onabotulinumtoxin-A plus phys-
iotherapy (BoNT-A+PT), and physiotherapy only (PT) at the first evalu-
ation (T1) and at the end of each treatments (T2); Wilcoxon non-
parametric test *p < 0.05; **p < 0.01
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consistent with the literature that recommends the use of man-
ual therapy in chronic migraine for the musculoskeletal dys-
functions [8, 17, 18]. Hence, we hypothesize that the tempo-
rary adverse events of BoNT-Amay be limited by the addition
of PT.

Concerning headache parameters, the results of the present
research show that the headache related disability and fre-
quency improved for both the PT and the BoNT-A groups,
but the intensity of migraine improved only when the
BoNT-A was administered. These results support the sugges-
tion that PT is effective in reducing frequency and duration,

but a quite limited evidence about its efficacy in reducing pain
intensity [30].

The BoNT-A+PT group showed an improvement for cer-
vical as well as for headache parameters, according to the idea
that migraine responds better to combined treatments [36].
Moreover, our study results further support the evidence
found in previous researches that observed that the combined
treatment BoNT-A+PT is more effective than a mono-therapy
in pelvic pain [37], upper limb spasticity [38], and chronic
facial synkinesis [39].

As regards the limitations of the present work, the most
relevant ones are as follows: the consumption of symptomatic
medication, the small study population, and the absence of a
long follow-up. The consumption of the symptomatic medi-
cations may be an uncontrolled variable, but the guidelines
allow patients to take symptomatic medications in case of
severe headache. Therefore, the only possibility we had was
to set a limit to the consumption of this medications to twice a
week. Next, the small sample does not allow a statistical in-
terpretation of gender variability, but explains the casual find-
ing of the significant of some parameters but not of others
(right vs. left). Finally, long follow-up is important to under-
stand if early findings are maintained or improved over time.
In fact, many studies addressed the importance of repetitive
cycles over 1 year of onabotulinumtoxin-A, while in our
3-month study, the effects of a single injection can be evalu-
ated. Despite that, our study presents 3 main relevant novel-
ties: (1) it analyzes the effects of 2 treatments (BoNT-A and
PT), both singularly and in combination, in relation to both
cervical and headache parameters; (2) it is one of the few
studies involving PT with a specific and integrated treatment;
and (3) the cervical parameters were assessed with an instru-
mental objective evaluation method.

The findings of our study incorporate a number of practice
implicat ions. First , the pharmacological and the
non-pharmacological treatments produce an important

Table 2 Headache parameters:
Migraine Disability Assessment
Score (MIDAS), MIDAS-A, and
MIDAS-B and diary in all groups:
onabotulinumtoxin-A (BoNT-A);
onabotulinumtoxin-A + physio-
therapy (BoNT-A+PT); and
physiotherapy (PT)

Headache parameters BoNT-A BoNT-A+PT PT

MIDAS T1 84.9 (SD±38) T1 84.5 (SD±50.3) T1 81.7 (SD±52)

T2 41.6 (SD±35.6)* T2 48.8 (SD±53.6)* T2 45.6 (SD±38.7)*

MIDAS-A T1 63.8 (SD±16.9) T1 70.9 (SD±20.6) T1 66.7 (SD±18.5)

T2 39.1 (SD±17.6)** T2 50.6 (SD±28.8)** T2 43 (SD±24.1)**

MIDAS-B T1 7.7 (SD±0.8) T1 7.6 (SD±0.5) T1 6.8 (SD±1.3)

T2 5.7 (SD±1.6)* T2 5.6 (SD±1.6)** T2 5.8 (SD±1.3)

Frequency T1 22.4 (SD±6.5) T1 22.5 (SD±6.4) T1 20.5 (SD±5.4)

T2 15.1 (SD±7.5)* T2 15 (SD±9.1)* T2 13.3 (SD±7)*

*p < 0.05; **p < 0.01 Wilcoxon non-parametric test at the fist evaluation (T1) and at the end of each treatment
(T2): BoNT-A onabotulinumtoxin-A, BoNT-A+PT onabotulinumtoxin-A plus physiotherapy, PT physiotherapy.
MIDAS, the number of days of absence from work or school, inability to carry out household chores, and to take
part in family, social, or leisure activities; MIDAS-A, number of days with migraine in the last 3 months; MIDAS-
B, the average of pain intensity on a scale ranging from 1 to 10; frequency, number of days with migraine per
month

Fig. 4 Migraine Disability Assessment Score (MIDAS): MIDAS-B in-
tensity of headache attack (on a scale of 1–10) in the previous 3 months,
in onabotulinumtoxin-A only (BoNT-A), onabotulinumtoxin-A plus
physiotherapy (BoNT-A+PT), and physiotherapy only (PT) at the first
evaluation (T1) and at the end of each treatments (T2); Wilcoxon non-
parametric test *p < 0.05; **p < 0.01
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desensitization effect on the trigeminal area, through different
mechanisms. The BoNT-A only treatment would seem to be
more useful in relieving pain intensity through the inhibition
of the neurogenic inflammation [14–16], while the PT, with
manual therapy, would seem to be more useful in posture
correction through a decrease of tissue contraction in the upper
cervical spine and in pericranial areas [29]. In addition, the PT,
with active exercise, may reduce the frequency and the dura-
tion of attacks due to an increase of neuromodulators levels in
plasma [30]. Consequently, the most important clinical impli-
cation is that the best approach for patients with chronic mi-
graine could be the use of the BoNT-A in combination with an
integrated PT treatment (manual therapy and active exercise)
[25, 36]. Second, the combined treatment BoNT-A+PT could
decrease the cervical temporary adverse effects of the
BoNT-A; it is demonstrated by the differences in the FHP
measurements with SAPO and in CROM before and after
the 3 treatments. It can therefore be assumed that if
long-term treatment of BoNT-A has resulted in better benefits
and prolonged efficacy in patients [40], the repetitive cycles of
BoNT-A+PT could lead to better outcomes in terms of fre-
quency, intensity, and duration of the pain but also in terms of
cervical parameters. In this way, repetitive cycles could be
scheduled over a year that include the following: four injec-
tions of BoNT-A, administered every 12 weeks, combined
with four cycles of PT of 15 sessions each.

Conclusions

To summarize, this combined multi-professional approach is
potentially very useful for both the patients and the health
systems, because it may offer a more complete clinical man-
agement of the outcomes related to the complex multifactorial
disorder that chronic migraine represents. A large randomized
controlled trial could provide better evidence concerning the
correlation between the cervical parameters and the headache
parameters; moreover, it would be interesting to know if early
finds are maintained or improved over time.

Abbreviations PT, Physiotherapy; BoNT-A, Onabolulinumtoxin-A;
FHP, Forward head posture; CROM, Cervical range of motion;
MIDAS, Migraine Disability Assessment Score
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