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ABSTRACT

The aim of this case series is to clarify if a physiotherapy program can reduce the frequency, intensity and duration
of the headache episodes in patients with cluster headache. A 7-case series with cluster headache patients was
conducted. Every subject received physiotherapy treatment based on manual therapy and exercise, maintaining
pharmacological treatment prescribed by the neurologist. Frequency, intensity and duration of the episodes, pres-
sure pain thresholds (PPT) and psychological variables were measured 5 times: pre-intervention, post-interven-
tion, 1 month follow-up, 2 months follow-up and 3 months follow-up. Two of the seven subjects decreased their
frequency of headaches over 50 % and another in 16,67 %. There were no significant changes in duration or in-
tensity. Results also showed an improvement in impact of headache in 6 of 7 cases. Those cases that decreased
more their headache frequency also decreased their pain catastrophizing. A program of physiotherapy based in
manual therapy and exercise, might be an effective and safe complement to decrease the frequency of the episodes
of CH in short-term (4 months follow-up) including interdisciplinary working with neurologists and other health
care professionals.
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Abbreviations:

CH Cluster Headache PCS Pain Catastrophizing Scale
CCH Chronic Cluster Headache PA Postero-Anterior

ECH Episodic Cluster Headache C2 Second Cervical Vertebra
PPT Pressure Pain Threshold V1 First Trigeminal Branch
HIT6 Headache Impact Test V2 Second Trigeminal Branch
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INTRODUCTION

Cluster headache (CH) is the most disa-
bling type of primary headache and it has
been defined as a trigeminal-autonomous
headache subtype by the International Classi-
fication of Headache Disorders, characterized
by the onset of high intensity and short dura-
tion episodes of unilateral pain associated
with autonomic symptoms (Halker et al.,
2010). Pain usually comprises the orbital, su-
praorbital and temporal areas, starting fre-
quently in the upper jaw (May, 2013). In
terms of frequency, CH presents both chronic
(CCH) and episodic forms (ECH) (Chaibi and
Russell, 2014) and it is more usual in men
(3:1), with an age of onset between twenty
and forty years old (Weaver-Agostoni, 2013).

Based on clinical features of CH, it has
been proposed in some studies that CH pa-
tients could have signs and symptoms sug-
gesting a central sensitization process. It has
been showed that CH patients have hyperal-
gesia (Bono et al., 1996; Ladda et al., 2006;
Fernandez-de-Las-Pefias et al., 2011), allo-
dynia (Marmura et al., 2009), high risk of de-
pression (Liang et al., 2013) and decreased
health-related quality of life even when ap-
propriate treatments are used (D’ Amico et al.,
2002). In 2019, Gil-Martinez et al. published
a study determining that CH patients showed
cranial and extracranial hyperalgesia, high
levels of impact of headache, higher levels of
anxiety and depression and lower levels of
quality of life when compared with healthy
subjects. Even more interesting is the fact that
anxiety and depression were positively corre-
lated with duration and frequency of head-
ache, respectively (Gil-Martinez et al., 2019).

Regarding this complex clinical situation
and the burden of the disease (Jensen et al.
2007), some pharmacological and non-phar-
macological treatments have been proposed
in order to reduce the impact of the headache
in patient’s lives. Among pharmacological
options, verapamil, topiramate and litium
stand out as a preventive treatment and oxy-
gen 100 %, subcutaneus sumatriptan, oral
corticosteroids and occipital nerve block as
abortive treatment (Becker, 2013).

Furthermore, other conservative treatment
frequently used in the management of primary
headache patients is physical therapy and
therapeutic exercise. However, although the
efficacy of physiotherapy has been studied for
other primary headaches (Chaibi et al., 2011),
there are no studies evaluating the effects of
physiotherapy in patients with CH controlled
with basal medication. There is only one
study published in relation to physical therapy
on CH, a case report in which manual therapy
and therapeutic exercise, combined with neu-
rostimulation and medication, seems to be
useful in the treatment of CH. Regarding all
primary headaches, some of the techniques
which have demonstrated hypoalgesic effects
are manual therapy (Chaibi and Russell,
2014) and therapeutic exercise (Gil-Martinez
et al., 2013). Specifically, it appears that the
upper neck region may be an important target
for physiotherapeutic approaches in CH pa-
tients. Recently, an article was published
showing promising results in occipital nerve
stimulation (Diaz-de-Teréan et al., 2021).

Therefore, the aim of this case series is to
clarify if a physiotherapy program based on
manual therapy and therapeutic exercise can
reduce the frequency, intensity and duration
of the headache episodes in patients with CH.

METHODS

This study was carried out in a private
physiotherapy center and in a tertiary public
hospital. The study had a total duration of 8
months.

Participants and evaluation description

Cases were adults aged 18 to 65 years who
had been diagnosed with CCH or ECH by a
neurologist. All patients signed the informed
consent before the beginning of the study. All
subjects with systemic diseases, fibromyal-
gia, peripheral neuropathies, craneomandibu-
lar dysfunctions and recent trauma or chirur-
gic interventions in neck or facial areas were
excluded.

Five evaluations were included in the case
series: pre-intervention, post-intervention and
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one, two and three months after the post-in-
tervention. In the first evaluation, the subjects
who accepted the participation in the study
were informed about the study by a physio-
therapist. After that, a personal interview was
carried out to obtain information about the
pharmacological treatment, demographical
data and specific characteristics of pain, such
as frequency, intensity and duration of the
headache.

The pain pressure threshold (PPT) of fa-
cial and peripheral areas was measured in
every evaluation using a digital algometer
(Fx.25 Force Gage model, Wagner Instru-
ments, Greenwich, CT, USA). The PPT bilat-
eral measurements were: the two upper
branches of the trigeminus nerve (V1, in su-
praorbital keyhole and V2, in infraorbital key-
hole) and tibialis anterior. To conclude, each
subject filled the Headache Impact Test-6
(HIT6) (Sauro et al., 2010), the Pain Catastro-
phizing Scale (PCS) (Olmedilla Zafra et al.,
2013) and the disability and daily life affec-
tion were measured with a non-verbal scale
where 0 was no affection and 10 the greatest
affection.

Treatment

A physiotherapy program was applied,
without making any changes in basal medica-
tion prescribed by the neurologist. Eight ses-
sions were carried out; organized in 2 sessions
per week for 1 month. The first technique was
a postero-anterior (PA) vertebral mobilization
on the second cervical vertebra (C2) at 0.5 Hz
during 3 series of 2 minutes, resting 30 sec-
onds between each series (La Touche et al.,
2013). The second technique was a neural
mobilization of the trigeminal nerve, orga-
nized in 30 repetitions at 0.5 Hz, making 10
repetitions globally and 10 repetitions each
side, increasing the tension in the auricu-
lotemporal nerve area. After that deep flexor
motor control home exercises were prescribed
as described by Harris et al. (2005) (Figure 1).

RESULTS

Seven subjects were recruited (2 with
CCH and 5 with ECH). Among the patients
with ECH, 4 of them were in remission period
(number 4 to number 7) and only 1 subject
was in active period (case number 3). Demo-
graphic characteristics are described in Table
1.

A) PA Mobilization

Postero-anterior (PA) vertebral mobilization on the second
cervical vertebra (C2) at 0.5 Hz during 3 series of 2 minutes,
resting 30 seconds between each series.

B) Neural mobilization of the trigeminal nerve

Neural mobilization of the trigeminal nerve in slider, organized
in 30 repetitions at 0.5 Hz, making 10 repetitions globally and
10 repetitions each side.

C) Deep flexor motor control home exercise
Craneo-cervical flexor in supine position. 3 series of 10
repetitions of 5 seconds. Progression: 3 series of 20 repetitions
with 10 seconds of contraction and 3 of relaxation

Figure 1: Physiotherapy program
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Table 1: Demographic characteristics of the pa-
tients

Age [years (SD)] 43.29
(5.12)
Gender [men/women] 5/2
Height [cm (SD)] 174.43
(4.28)
Weight [Kg (SD)] 71.09
(2.99)
BMI [mean (SD)] 23.44
(1.00)

SD, Standard deviation; BMI, Body mass index

One of the two subjects with CCH de-
creased its headache frequency more than a
50 % of his basal frequency after treatment;
and the other subject decreased his headache
frequency a 16.67 %. Among the patients
with ECH, only one of the cases in active pe-
riod decreased the headache frequency in
more than a 50 %. There were no changes in
ECH in remission period (Table 2).

Concerning PPT, an increase in V1 mean
from pre-treatment to 3@ month follow-up

Table 2: Subjective evolution of pain per case
CASES PRE

Variables

was observed, from 0.53 (0.21) to 0.63 (0.27).
A decrease was also reported in HIT-6 mean
from pre-treatment to 3" month follow-up,
from 60.43 (8.85) to 50.57 (8.16), and in PCS
from 32.86 (3.17) to 21.14 (18.18) (Tables 3
and 4).

Disability and daily life affection were
also decreased in patients with CCH, and a
complete disability reduction was reported in
the subject with ECH in active period, main-
taining with no differences in subjects with
ECH in remission period.

DISCUSSION

According to clinical guidelines in CH,
there are differences between patients with
CCH and ECH (Lademann et al., 2015). Nev-
ertheless, in this case series patients from both
categories have been included to approach the
epidemiology of both entities.

Considering the obtained data, a decrease
in frequency of headaches was reported in
subjects with both CCH and ECH in active
period. These results may have been caused
by the analgesic effect generated by the phy-

1 Freq. 60 35
Dur. 60 17.50

2 Freq. 30 30
Int. 8 6

3 Freq. 30 10
Int. 9 5

4 Freq. 0 2*
Dur. 0 12.50*

5 Freq. 0 0
Dur. 0 0
Int. 0 0
Freq. 0 0
Dur. 0 0
Int. 0 0

7 Freq. 0 0
Dur. 0 0
Int. 15 0

1 MONTH 2 MONTHS 3 MONTHS

4 - 20
7.50 - 30
9 - 8
14 30 25
52 60 90
6 7 6
0 - 0
0 - 0
0 - 0
0 1* 0
0 10* 0
0 4* 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
= 0 0
= 0 0
1 0

Freq, Frequency (days); Dur, Duration (minutes); Int, Intensity (0 to 10).

*No headache was reported, but aura was.
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Table 3: Somatosensorial characteristics of the affected side and psychological characteristics

CASES PPT V1 PPT V2 FETTISIAES HIT-6 PCS
ANT
Pre-Post 0.61-0.74  1.58-1.00 3.12-3.22 76 - 70 50 - 47
- Post-3month 0.74-0.55  1.00-1.25 3.22-2091 70 - 56* F 47 - 05*
- Pre-3month 0.61-0.55  1.58-1.25 3.12-2091 76 - 56* F 50 - 05*
Pre-Post 0.27-0.45  0.41-0.58 1.97 - 1.24 67 -58*F 18 - 05*
- Post-3month 0.45-0.46  0.58-0.46 1.24-1.28 58 - 60 05-17*
- Pre-3month 0.27-0.46  0.41-0.46 1.97-1.28 67 - 60 18-17
Pre-Post 0.47-0.64 0.60-1.10 1.80 - 3.48* 60 -42*F 26 - 14*
- Post-3month 0.64-1.14 1.10-1.75 3.48 - 5.22* 42 - 36 14 - 00*
- Pre-3month 0.47-1.14  0.60-1.75 1.80 - 5.22* 60 - 36* F 26 - 00*
Pre-Post 0.47-0.68  0.47-0.70 1.34-1.29 50 - 63* F 34-27
- Post-3month 0.68-0.62 0.70-0.55 1.29 - 1.02 63-46*F 27-23
- Pre-3month 0.47-0.62  0.47-0.55 1.34-1.02 50 - 46 34 -23*
Pre-Post 0.93-0.45  1.69-0.80 6.07 - 3.53* 59 - 59 17-11
- Post-3month 0.45-0.49 0.80-0.59 3.53-2.19 59 - 51* 11- 14
- Pre-3month 0.93-0.49  1.69-0.59 6.07 - 2.19* 59 - 51* 17 - 14
m Pre-Post 0.53-0.78  0.60-0.94 2.21-2.86 59 - 50* F 38-42
- Post-3month 0.78 - 0.81 0.9-0.47 2.86 - 1.52 50 - 48 42 - 37
- Pre-3month 0.53-0.81  0.60-0.47 2.21-1.52 59 -48*F 38-37
Pre-Post 0.40-0.38  0.62-0.39 2.86 - 1.53 52 - 53 47 -50
- Post-3month 0.38-0.33  0.39-0.47 1.53-1.46 53 - 57 50 - 52
- Pre-3month 0.40-0.33  0.62-0.47 2.86 - 1.46 52 - 57 47 - 52

PPT, Pressure Pain Threshold; V1, first trigeminal branch of the trigeminus nerve; V2, second trigeminal
branch of the trigeminus nerve; Tibialis Ant, Tibialis anterior

T Clinically Relevant Change HIT-6 = >8
* Minimal Detectable Change HIT-6 = 8
* Minimal Detectable Change PCS =9

* Minimal Detectable Change Tibialis Anterior 1.57

siotherapy techniques, which in addition to
the pharmacological treatment may have this
effect. Also, the results obtained in this case
series were similar to those obtained in an-
other previous study (Navarro-Fernandez et
al., 2019).

Joint mobilization has demonstrated an
analgesic effect in other types of headache
(Chaibi et al., 2011; La Touche et al., 2013),
activating descending pain pathways such as
noradrenergic and serotoninergic pathways,

which involve both supraspinal and grey per-
iaqueductal substance areas (Skyba et al.,
2003).

Furthermore, it has been reported that
neural mobilization produced a normalization
in the expression of astrocytes and microglial
cells in the posterior horn (Martins et al.,
2011; Santos et al., 2012). Thus, neural mobi-
lization could decrease glial activity, which is
implied in chronification of pain.

952



EXCLI Journal 2021;20:948-955 — ISSN 1611-2156

Received: April 14, 2021, accepted: May 21, 2021, published: May 25, 2021

Table 4: Means and Standard deviation of somatosensorial characteristics of the affected side and

psychological characteristics (all cases)

V1 V2
Mean Pre 0.53 (0.21) 0.85 (0.54)
(SD) Post 0.60 (0.16) | 0.79 (0.25)
3 months  0.63 (0.27) 0.79 (0.50)

TIBIALIS HIT-6 PCS
ANT

2.77 (1.58) 60.43 (8.85)  32.86 (3.17)

2.45 (1.05) 56.43 (9.11) | 28.00 (18.51)

2.22(1.46)  50.57(8.16)  21.14 (18.18)

PPT, Pressure Pain Threshold; V, first trigeminal branch of the trigeminus nerve; V2, second trigeminal
branch of the trigeminus nerve; Tibialis Ant, Tibialis anterior; SD, Standard Deviation

Likewise, it has been observed that a neck
and cranium motor control training can re-
duce frequency, intensity and duration of
headaches in the long term (Busch and Gaul,
2008). This could be due to an activation in
opioid pathways after exercising, which trig-
gers a liberation of B-endorphins in hypothal-
amus and grey periaqueductal substance ar-
eas, activating pain inhibition pathways.
Moreover, there are reviews which support a
treatment based in therapeutic exercise with
cardiovascular exercise in primary headaches
(Gil-Martinez et al., 2013), even in a preven-
tive treatment (Varkey et al., 2011).

No moderate changes in the intensity, du-
ration, and number of episodes of CH were
observed in subjects in the active period;
hence, the need for future studies with a larger
sample size.

Regarding PPT, an increase in the mean
of V1 when comparing pre-intervention and 3
months follow-up and a decrease in V2 and
tibialis anterior was reported. These last re-
sults are contrary to previous studies, in which
the combination of the applied techniques in
the cervical segment triggered an increase of
the PPT in facial areas (La Touche et al.,
2009).

Nevertheless, the reported changes in tib-
ialis anterior do not reach the minimal detect-
able change (Walton et al., 2011), which indi-
cates that the sample size should be increased
so that the effects of the physiotherapy tech-
niques on PPT in CH are observed.

With reference to psychological factors, 6
out of 7 cases improved the daily life affection
of the CH. This may be a future line of re-
search, as high results in this variable have
been reported previously both in CCH and

ECH in active or remission
(Torkamani et al., 2015).

The obtained results indicate that those
cases with a higher rate of episodes decrease
more their catastrophism. This may indicate a
relationship between pain catastrophizing and
other headache-related variables such as fre-
quency, chronicity, duration, self-sufficiency
(Bond et al., 2015), disability and pain inten-
sity (Queralto, 2005). Such relationship has
been already proved in the classic model of
Vlaeyen and Linton (2000).

In a similar way, subjects who decreased
their rate of episodes also decreased their dis-
ability. Similar results were reported by Ragi
et al. in a study in which the direct contact be-
tween patient and professional triggered a re-
duction in disability in patients with migraine
(Raggi et al., 2012). No adverse effects were
reported.

period

Implications for physiotherapy practice

The results obtained in this case series
seem to be supportive of the idea that physical
therapy interventions based on exercise and
manual therapy could be beneficial for cluster
headache patients. However, considering that
this is a case series, these preliminary results
should be interpreted with caution.

Exercise and manual therapy reduced dis-
ability and daily live affection of cluster head-
ache patients in this case series.

Physical therapy interventions based on
manual therapy and exercise seemed to im-
prove physical and psychological variables of
cluster headache patients.
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Limitations

There are many limitations to consider in
this case series. First, the results cannot be ex-
trapolated to the rest of population. Neverthe-
less, the investigators consider that this case
of series is a preliminary tool to further inves-
tigations. Second, the data interpretation
should be conservative, due to the study de-
sign and the lack of a control group. Third, the
consumption of analgesic drugs may have in-
fluenced in the patient condition. It should
also be considered that the recruitment was
partially carried out in an Association of CH,
which might imply common expectation on
the treatment. The lack of literature related
with CH indicates a need to carry out more
investigations that observe the effect of phys-
iotherapy on CH, making a separated classifi-
cation of CCH, ECH in both active and remis-
sion period. Last, the lack of previous studies
in which PPTs minimum detectable change
and clinically relevant change were obtained
in the facial area.

In conclusion, a program of physiotherapy
based in manual therapy and exercise, might
be an effective and safe complement to de-
crease the frequency of the episodes of CH in
short-term (4 months follow-up) including in-
terdisciplinary working with neurologists and
other health care professionals.
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