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Background: A variety of interventions has been proposed for symptomatology relief in
primary headaches. Among these, manual trigger points (TrPs) treatment gains popular-
ity, but its effects have not been investigated yet.

Objective: The aim was to establish the effectiveness of manual TrP compared to
minimal active or no active interventions in terms of frequency, intensity, and duration of
attacks in adult people with primary headaches.

Methods: We searched MEDLINE, COCHRANE, Web Of Science, and PEDro data-
bases up to November 2017 for randomized controlled trials (RCTs). Two independent
reviewers appraised the risk-of-bias (RoB) and the grading of recommendations,
assessment, development, and evaluation (GRADE) to evaluate the overall quality of
evidence.

Results: Seven RCTs that compared manual treatment vs minimal active intervention
were included: 5 focused on tension-type headache (TTH) and 2 on Migraine (MH); 3
out of 7 RCTs had high RoB. Combined TTH and MH results show statistically significant
reduction for all outcomes after treatment compared to controls, but the level of evidence
was very low. Subgroup analysis showed a statistically significant reduction in attack
frequency (no. of attacks per month) after treatment in TTH (MD —3.50; 95% CI from
—4.91 1o -2.09; 4 RCTs) and in MH (MD —1.92; 95% CI from —3.03 to —0.80; 2 RCTs).
Pain intensity (0-100 scale) was reduced in TTH (MD —12.83; 95% CI from —19.49 to
—6.17; 4 RCTs) and in MH (MD —13.60; 95% CI from —19.54 to —7.66; 2RCTs). Duration
of attacks (hours) was reduced in TTH (MD —0.51; 95% CI from —0.97 to —0.04; 2 RCTs)
and in MH (MD —10.68; 95% CI from —14.41 to —6.95; 1 RCT).
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Conclusion: Manual TrPs treatment of head and neck muscles may reduce frequency,
intensity, and duration of attacks in TTH and MH, but the quality of evidence according
to GRADE approach was very low for the presence of few studies, high RoB, and impre-

cision of results.

Keywords: migraine disorders, tension-type headache, cluster headache, trigger points, myofascial pain

syndromes, physical therapy specialty

INTRODUCTION

Headaches are disabling disorders that decrease the health-
related quality of life. The mean global annual prevalence of
headaches in adults is around 46% (1), while in Europe the
gender adjusted 1-year prevalence for any type of headache is
79% (2) with an estimated economic burden of €173 billion
yearly among adults aged 18-65 years (3). As in other European
countries, headaches in Italy are highly prevalent and associated
with significant personal impact and important implications
for health policy (4). Therapeutic management option is rep-
resented by pharmacological or non-pharmacological interven-
tions (5). Pharmacological treatments are considered the main
interventions even though the elevated frequency of attacks
increases the risk of drugs’ abuse (6). Accordingly, the use of
non-pharmacological treatments in the management of primary
headaches has the aim of reducing the drugs’ consumption, their
side effects, and the interaction with the other drugs used for
comorbidities (7-9). The recommendation of the European
Federation of Neurological Societies guideline indicates that
the use of non-pharmacologic therapies, having less side effects
than pharmacological therapies (10, 11) may constitute a valid
therapeutic option for headaches sufferers, despite their limited
scientific basis (12), and the lack of research on the effectiveness
of physical therapy treatments.

Tension-type (TTH), migraine (MH), and cluster headache
(CH) are considered the three most prevalent primary headaches
according to the classification proposed by the International
Headache Society (13) that established the clinical criteria use-
ful in the discrimination of headache’s attacks. Hence, distinct
and specific etiopathological models have been proposed for
TTH (14, 15) and MH (16) despite this is a still disputed aspect.
In fact, although the IHS classification has been recognized as the
most important of the past years (17) some patients with head-
ache may present with overlapping clinical features that makes it
difficult to correctly classify them, especially in the case of TTH
and MH (18). The concept of a continuum spectrum between
these disorders has been proposed to overcome this taxonomic
problem (19) and since, its validity has been debated in the past
decades (20-22) as the clinical characteristics of patients in both

Abbreviations: CTTH, chronic tension type headache; ETTH, episodic tension
type headache; FETTH, frequent episodic tension type headache; MH, migraine;
CH, cluster headache; TG, treatment group; CG, control group; PG, placebo
group; MCIDs, minimal clinical important difference; PIR, post isometric relaxa-
tion; CRAC, contract relax antagonist contraction; DT/IDT-MFR, direct/indirect
myofascial release; SSTM, specific soft tissue mobilization; PRT, positional release
therapy; TNC, trigeminal nucleus caudalis.

TTH and MH groups come across with more similarities than
differences. Patients may share demographic characteristics for
specific age groups and respond positively to similar treatments
(23); also most triggering factors (e.g., stress) are shared between
MH and TTH (24, 25). Moreover, alterations like decreased gray
matter in brain areas associated with pain transmission (anterior
cingulate, insular cortices, and the dorsal rostral pons) are com-
mon in patients with TTH and MH (26, 27). In the so-called
continuum model, MH and TTH represent different points on
a single continuum of severity, with migraine falling at the more
severe end of the symptom spectrum (28-30). Therefore, the
different clinical headache expressions are considered the result
of the different extent of sensitization occurring at the first- and
second-order neurons of the trigeminal nucleus caudalis (TNC)
induced by alterations of the trigeminal nerve (30).

Despite the neurophysiologic influence of trigger points
(TrPs) on pain mechanisms seems attributable to their action
as nociceptive sources (31, 32), the pathophysiology of TrPs on
pain still needs to be elucidated (33, 34). Patients with chronic
TTH and MH have a greater number of TrPs compared to
healthy subjects (35-37); the higher number of TrPs correlates
with the severity and the duration of TTH attacks (38), but not
in MH attacks (36). Furthermore, even though the pain of MH is
predominantly associated with the activation of the trigeminal-
vascular system (16), TrPs can be seen as additional stimuli
that may contribute to start a migraine attack (37, 39, 40) and
the inhibition of TrPs by mean of anesthetic injections led to a
decrease in the frequency and severity of migraine attacks (41).
The same intervention also promoted the reduction of attacks’
frequency and intensity in a case series of patients with CH (42).
However, it is unclear whether the TrPs may have a pathogenetic
role (14) or constitute a precipitating factor of separate clinical
conditions (15). In both cases, the TrPs are involved in the patho-
physiology of primary headaches as a peripheral mechanism able
to sensitize the TNC (43, 44). Whatever the influence of TrPs on
the pathophysiology of TrPS will be, these findings suggest that
the TrPs treatment could be useful to prevent or decrease the
extent of primary headaches.

Myofascial TrPs treatment is usually pursued with invasive
(dry or wet needling) or non-invasive techniques (manual treat-
ment or low-level laser therapy) (32) that, according to the most
accepted hypothesis (33), are thought to reduce the ischemia-
related nociception activated by the contracture of a small por-
tion of muscle and, consequently, the degree of sensitization of
TNC. Among the manual treatment of TrPs several techniques
have been proposed that act directly or indirectly on the TrPs.
Techniques that are thought to reduce the muscle contraction
with mechanical forces (compression, distraction) acting directly
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on the TrPs site or the surrounding tissues are ischemic compres-
sion (45), myofascial release (46), acupressure (47), and specific
soft tissues mobilization techniques (48). Indirect techniques,
such as muscle energy (49), positional release (50), and strain-
counterstrain techniques (51) are thought to reduce muscle
contraction for neurophysiological mechanisms regulating the
muscle tone.

Several reviews have considered the efficacy of various
interventions used in physiotherapy to treat primary head-
aches, including many manual therapies, multimodal and
manipulative approaches, but the results were usually obtained
grouping heterogeneous or combined treatment and consider-
ing primary headaches as separate entities (5, 9, 52-56). To our
knowledge, the effectiveness of neither manual TrPs treatment
in case of primary headaches has not been investigated yet
nor it has been established considering patients with differ-
ent primary headaches (MH, TTH) an homogeneous patient
group, as proposed by the continuum severity model. The
main purpose of this review was to establish the effectiveness
of manual treatment of TrPs in reducing frequency, intensity,
and duration of primary headaches. We will also investigate
additional positive or negative effects of the manual treatment
of TrPs and whether there is a manual technique or a treatment
dosage to prefer.

METHODS

We conducted this systematic review following the preferred
reporting items for systematic reviews and meta-analyses state-
ment (57) and the Cochrane handbook for systematic reviews of
interventions (58). The protocol of the review was registered in
PROSPERO, an international prospective register of systematic
reviews (registration code CRD42016046374) (59).

Eligibility Criteria

Types of Studies

Randomized controlled trials (RCTs) written in English, Italian,
or Spanish.

Types of Participants

Participants included in the studies were adult subjects (age
>18 years) with primary headaches (TTH, MH, CH) diagnosed
using the International Classification of Headache Disorders
criteria (13).

Types of Interventions

Any direct or indirect manual treatment targeting the TrPs,
such as compression techniques, muscle energy techniques,
myofascial techniques, acupressure, soft tissues techniques, or
positional release techniques. Studies that proposed different
approaches were considered only if the manual TrPs treatment
was proposed as the only treatment in one of the intervention
groups (60). Studies without manual TrPs treatment or refer-
ring to any pharmacological or injection treatment, spinal
manipulation, and exercise without manual TrPs treatment
were excluded.

Types of Comparators
Acceptable comparators were any type of minimal active inter-
vention (placebo, sham treatment, routine medication, or wait
list supported with routine medication) or no active intervention
(wait list or no treatment).

Types of Outcomes

We considered as primary outcomes the variation of frequency of
the attacks (number of attacks per month), the intensity of attacks
[valuated with the 0-100 mm visual analog scale (VAS) or 0-10
numerical pain intensity scale—NPRS or similar scales], and
duration of attacks (number of hours per attack). Secondarily, we
also considered quality of life, medicine consumption, effects on
TrPs, and any adverse event, such as dizziness, bruising, muscle
stiffness, and post-treatment pain. Each outcome was considered
in the period after the intervention (run-out period).

Search Strategy

The literature search was performed by two independent
authors (FML and ZM) on MEDLINE, COCHRANE, Web
Of Science, and PEDro databases, without the adoption of
limits or filters. Relevant reviews were consulted for addi-
tional studies to consider. Last search was done on November
17, 2017. The full search strategy through all databases
is reported in Appendix S1 in Supplementary Material.

Study Selection

Two independent authors (FML and ZM) screened the record by
title and abstract applying the eligibility criteria. At the end of the
screening process, full-text articles were retrieved and assessed
for their eligibility in the qualitative and/or quantitative synthesis.
Any disagreement was resolved by consensus, otherwise a third
author (GT) made the final choice. The inter-reviewers agree-
ment of the eligibility process before consensus was expressed
using the Cohen’s kappa.

Data Collection

Two authors (FML and ZM) independently collected informa-
tion from the included trials by an ad hoc extraction form. The
extracted data were inserted into a pre-formatted table for studies’
characteristics, such as author, year, design, country, headache
diagnosis, sample size calculation, number of participants
recruited, drop-outs, intervention (treatment and control),
duration, follow-up, outcomes, and measure unit. Disagreements
between reviewers were resolved by consensus or if no agreement
could be reached, a third author (GT) was consulted.

Risk of Bias (RoB) Assessment

The internal validity on the included studies was assessed with the
Cochrane RoB tool (58). The following domains were appraised:
selection bias (random sequence generation and allocation
concealment), performance bias (blinding of participants and
personnel), detection bias (blinding of outcome assessment),
attrition bias (incomplete outcome data), and reporting bias
(selective reporting) (58). Each domain could be classified
as “high,” “low;” or “unclear” RoB if the study did not provide

Frontiers in Neurology | www.frontiersin.org

April 2018 | Volume 9 | Article 254


https://www.frontiersin.org/Neurology/
https://www.frontiersin.org
https://www.frontiersin.org/Neurology/archive

Falsiroli Maistrello et al.

TrPs Manual Treatment in Primary Headaches

sufficient information to judge. Two reviewers (FML and ZM)
independently assessed the above-mentioned domains of RoB.
Any disagreement was resolved by consensus or if no consensus
was obtained a third reviewer (GT) made the final choice. Strength
of inter-raters agreement before consensus was expressed using
the Cohen’s kappa.

Analysis and Synthesis of Results

We evaluated the treatment effects for dichotomized outcomes
using the risk ratio (RR), and for continuous outcomes using
the pooled mean difference (MD). The variance was expressed
with 95% confidence intervals (95% CI). The outcome meas-
ures from the individual trials were combined through meta-
analysis were possible using random-effects models described by
DerSimonian and Laird (61) because a certain degree of hetero-
geneity of population and treatments would be expected among
interventions of trials. If any planned outcome was not reported
quantitatively, a comprehensive description was reported. Since
similar scales with different ranges were used to measure the
intensity of pain (e.g., VAS 0-10 and VAS 0-100), we linearly
transformed each scale into a 0-100 scale (correcting the SDs
accordingly) in order to directly compare the pain scales. This
method proved to be suitable for being able to directly compare
different pain scales (62).

For the meta-analyses, we entered the mean values and SDs
measured after the intervention (run-out). If SDs were not
reported, we calculated it from SEs. All frequencies of attacks
were normalized in attacks per month (mean and SD).

The units of randomization and analysis in the included trials
were the individual participants. When a trial presented multiple
comparisons, in order to overcome a unit-of-analysis error we
used a suggested method (63) that consisted in splitting the
participants of the intervention (64) or the comparison groups
(65) in two or more groups with smaller sample size, but equal
means and SDs in order to avoid the loss of data that could have
occurred when only a single pair of interventions is chosen or a
treatment group (TG) is deleted.

We analyzed heterogeneity by means of the I statistic and
the Chi? test. A P-value of less than 0.1 indicated a statistically
significant heterogeneity for the Chi* test (66). The percentage
of I* represented the degree of heterogeneity: percentages of
25, 50, and 75% indicated a low, moderate, and high degree of
heterogeneity, respectively (66). If a study did not provide usable
summary measures for an outcome it was included in the review,
but excluded from the meta-analysis, e.g., Lawler and Cameron
(67). For included studies, the number of lost to follow-up in each
group and reasons for attrition were recorded. For missing data,
similarity of group was evaluated, then the corresponding authors
of included studies were contacted (e.g., emailing or writing to
corresponding author/s) and if no information were provided,
we conducted analyses using only available data (i.e., we did not
impute missing data) (63).

We pooled studies through a subgroup analysis according to
the type of specific headache. Furthermore, sensitivity analyses
for RoB assessment were planned in case of sufficient numbers of
studies in each pairwise comparison.

The software used was Cochrane Review Manager Version
5.3 (68).

Level of Evidence

To evaluate the overall quality of evidence, we used the grading
of recommendations assessment, development and evaluation
approach (GRADE), for the main outcome based on the method-
ological quality of included trials (69). The highest quality rating
is for evidence based on RCTs with a low RoB. However, it is pos-
sible for authors to downgrade this level of evidence to moderate,
low, or even very low. The quality of evidence depends on the
presence of five factors: study limitation (RoB), indirectness of
evidence, unexplained heterogeneity or inconsistency of results,
imprecision of results, and high probability of publication bias
(70). For the RoB factor, the evidence was arbitrary downgraded
by one level when two criteria were judged as high or unclear,
and by two levels when more than two criteria displayed high or
unclear risk. The software used was GRADEPro GDT (71).

Two authors (FML and ZM) independently assessed the qual-
ity of evidence and the RoB. In case of doubt, another reviewer
(GT) was consulted for the final choice. Strength of inter-raters
agreement before consensus was expressed using the Cohen’s
kappa.

RESULTS

Study Selection

We identified 914 records through databases searching and
8 from additional references (52, 53, 72, 73). After removal
of duplicates, a total of 390 records were selected for screen-
ing. We excluded 356 records after reading title and abstract.
Of the 34 remaining articles assessed, only seven were con-
sidered eligible (Figure 1) (60, 64, 65, 67, 74-76). The inter-
reviewer agreement regarding study eligibility was moderate
with a kappa of 0.69.

General Study Characteristics

All studies were RCTs; five trials concerned TTH (60, 64, 65,
74, 75) and two MH (67, 76). No studies were found concerning
CH (Table 1).

The pooled population was of 316 subjects (mean age
39.0 + 11.6 years) with a significant majority of female subjects
(251 E P <0.05). A mean of 45.1 (+9.2) patients were randomized
in each trial. One RCT concerned chronic TTH (75, 77), one
concerned episodic TTH (65), two considered both frequent-
episodic TTH and chronic TTH (60, 64), one RCT concerned
MH with and without Aura (67), and two RCTs concerned
undefined/unclassified TTH (74) and MH (76).

The TTH subgroup consisted of 225 subjects (71% of the
whole population; mean age 38.9 + 9.8 years) with a significant
majority of female subjects (188 F, P < 0.05). One hundred and
twenty-six subjects had chronic TTH (60, 64, 74, 75, 77), 55 had
frequent-episodic T'TH (60, 64), and 47 had episodic TTH (65).

The MH subgroup consisted of 91 subjects (29% of the whole
population; mean age 39.3 + 13.5 years) with a not significant
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FIGURE 1 | Studies selection flow diagram.

majority of female subjects (63 E P = 0.41). Sixty subjects had

MH without Aura (67, 76) and 31 had MH with Aura (67, 76).
Headaches were diagnosed using the International Classi-

fication of Headache Disorders criteria (13). In five trials (60, 64,

65, 74, 76), the diagnosis was done by a neurologist while
in two trials the diagnosis was made either on the score of
the Headache History Inventory (67) or by a general practi-
tioner (75).
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TABLE 1 | Characteristics of included studies.

Reference, HA diagnosis, No. of subjects Intervention treatment/ Duration/follow-up Outcomes/measure units
Design, recruited, drop-out, sample size control
Country calculation (primary outcome),

trial arms, and No. of participants
Ajimsha (65), CTTH/ETTH (diagnosis by All groups: two 60’ sessions Duration 16 weeks: Self reported daily headache diary
RCT, India neurologist) N = 63 (36 F, per week for 12 weeks. — 4 weeks baseline - Frequency: no. of days with HA

CTTH =9, ETTH = 47)
Drop-out: 7

Sample size calculation: no
Trial arm: N (mean age + SD)
TG1:22 (43.7 + 5.6)
TG2:22 (44.7 £ 5.2)

CG: 12 (43.0 + 5.4)

TG1: treatment with DT-MFR
protocol.

TG2: treatment with IDT-MFR
protocol.

CG: slow soft stroking with finger
pads all over the head in the
same area of MFR techniques.

— 12 weeks
treatment

Run-out:

— 4 weeks post
treatment

per 4 weeks
— Intensity and duration: not assessed

Berggreen (75),
RCT, Denmark

CTTH (diagnosis by general
practitioner)

N =43 (43 F)

Drop-out: 4

Sample size calculation: yes (pain)
Trial arm: N (mean age + SD)

TG: 19 (38.8 + 13.7)

CG: 16 (42.3 + 10.2)

TG: one session of TrPs treatment
with ischemic compression per
week for 10 weeks.

CG: no treatment

Duration 14 weeks:

— 4 weeks baseline

— 10 weeks
treatment

Run out:

— 4 weeks post
treatment

Self reported daily headache diary

- Intensity: 100 mm VAS

— Frequency and duration: not assessed

Other outcomes:

— Inconvenience of the pain: 100 mm VAS

— Medicine consumption

— Number of TrPs

— Multidimensional pain: MPQ Mc gill pain
questionnaire;

— Quallity of life: SF36

Ferragut-Garcias
(60), RCT,
Balearic Islands

CTTH/FETTH (diagnosis

by neurologist)

N =100 (78 F, CTTH = 41,
FETTH = 56)

Drop-out: 3

Sample size calculation: yes (HIT-6)
Trial arm: N (mean age + SD)
TG1:23(38.1 +10.9)

TG2: 25 (39.4 + 11.0)

TG3: 25 (40.8 + 12.1)

PG: 24 (40.5 + 12.0)

All groups: Six 15’ sessions: 2 in
the first week, 2 in the second
week, and 1 each in the third

and the fourth week.

TG1: 3’ of soft tissue techniques

in each pair of craniocervical region
muscles.

TG22: neural mobilization techniques
TG3®: treatment 1 and 2 combined
PG: sham massage

Duration 6 weeks:

— 2 weeks baseline

— 4 weeks treatment

Run out:

— 2 weeks post
treatment

Follow-up:

— 4 weeks after
treatment

Self reported daily headache diary

— Frequency of attack: no. of days
with HA in 2 weeks

— Intensity: 0-10 mm VAS

— Duration: not assessed

Other outcomes:

— Pressure pain treshold

— Quality of life: headache impact
test-6 HIT-6

Ghanbari (74),
RCT, Iran

CTTH (diagnosis by neurologist)
N=230(28F)

No drop-out.

Sample size calculation:
estimated from previous study;
primary outcome not spec.

Trial arm: N (mean age + SD)
TG: 15 (37.7 £ 8.6)

CG: 15 (36.3 £ 7.5)

TG: five sessions (from 60’ to 100")
of positional release therapy (PRT)
in 2 weeks.

CG: routine medications with
NSAIDs as abortive drugs and
TCAs as prophilactic drugs

Duration 4 weeks:

— 2 weeks baseline

— 2 weeks treatment

Run-out:

— 2 weeks post
treatment

Self reported daily headache diary
— Frequency of attack: no. of days
with HA in 2 weeks
— Intensity: 10 point NPI
— Duration: number of hours per attack.
Other outcomes:
— Tablet count: no. of pain rescue tablet used
— TrPs sensitivity measured by digital
force gage and numeric pain intensity

Ghanbari (76),
RCT, Iran

MH (diagnosis by neurologist)
N =44 (24 F)

No drop-out

Sample size calculation: no
Trial arm: N (mean age)

TG: 22 (38.7)

CG: 22 (35.9)

TG: five 90’ sessions of PRT in

2 weeks + routine medications
with NSAIDs, nortriptyline,
propranolol, and depakine.

CG: routine medications with
NSAIDs, nortriptyline, propranolol
and depakine

Duration 4 weeks:

— 2 weeks baseline

— 2 weeks treatment

Run out:

— 4 weeks post
treatment

Follow-up:

— 2 and 4 months
post treatment

Self reported daily headache diary
— Frequency of attack: no. of days with HA
— Intensity: 0-5 pain scale
— Duration: number of hours per attack.
Other outcomes:
— Tablet count: no. of pain rescue tablet used
— TrPs sensitivity measured by digital force gage
— Cervical range of motion by clinical
goniometer (flexion, extension,
rotation, lateral flection)

Lawler (67), RCT,
New Zealand

MH (diagnosis by questionnaire)
N=48(40F)

Drop-out: 4

Sample size calculation: no
Trial arm: N (mean age + SD)
GT. 23 (41.3 £ 13.5)

GC: 21 (41.3+13.5)

GT: one 45’ sessions every week
for 6 weeks. Trigger-point treatment
of the back, shoulders, neck, and
head with myofascial release (3 min),
deep ischemic compression, and
cross-fiber work

CG: no treatment

Duration 13 weeks:

— 4 wk baseline

— 6 wk treatment.

Run out:

— 3wk post
treatment

Self reported daily headache diary
— Frequency of attack: no. of days with HA
— Intensity: 0-5 pain scale
— Duration: not assessed.
Other outcomes:
— Drugs consumption
— Effect after treatment on heart rate,
state anxiety, and salivary cortisol.
— Stress and coping: perceived stress scale.
— State anxiety: STAI-sf state anxiety scale

(Continued)
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TABLE 1 | Continued

Reference, HA diagnosis, No. of subjects Intervention treatment/
Design, recruited, drop-out, sample size control
Country calculation (primary outcome),

trial arms, and No. of participants

Duration/follow-up Outcomes/measure units

Moraska (64),
RCT, USA

CTTH/FETTH (diagnosis
by neurologist)
N =62 (48 F, CTTH = 30,

per week for 6 weeks.

All groups: two 45’ session

TG: manual TrPs treatment

Duration 10 weeks:
— 4 wk baseline
— 6 wk treatment

Self reported daily headache diary
— Frequency of attack: no. of days
with HA in 4 weeks

FETTH = 26) composed by 15’ of myofascial Run out: - Intensity: 100 mm VAS

Drop-out: 6 release, 20’ of trigger point release — 4 wk post — Duration: number of hours per attack.
Sample size calculation: massage TRP, 10’ PIR treatment Other outcomes:

yes (frequency) PG: detuned ultrasound in specified — Use of pain medication

Trial arm: N (mean age + SD) head and neck muscle areas — Perceived clinical change

TG: 17 (32.1 + 12.0)
PG: 19 (34.7 + 11.1)
CG: 20 (33.4 + 9.0)

CG: no treatment

— Pressure pain treshold

— Quiality of life: headache disability
inventory and headache impact
test-6 HIT-6

RCT, randomized controlled trial; F, female; wk, weeks; CTTH, chronic tension type headache; ETTH, episodic tension type headache; FETTH, frequent episodic tension type
headache; MH, migraine; TG, treatment group; CG, control group; PG, placebo group; VAS, visual analog scale; NPI, numeric pain index; HA, headache; wk, weeks; TrPs, trigger

points.
2Results from these groups were not included into quantitative analysis.

TABLE 2 | Classification of the different TrPs manual treatment techniques.

Reference Headache Compression techniques Muscle energy Myofascial Soft tissues Positional
techniques techniques techniques release
techniques
Ischemic compression PIR Myofascial SSTM PRT
Pressure release CRAC release Deep transverse
TRP Trigger Point Release Massage DT/IDT-MFR friction

Ajimsha (65) TTH X

Berggreen (75) TTH X

Ferragut-Garcias (60) TTH X

Ghanbari (74) TTH X

Moraska (64) TTH X X X

Ghanbari (76) MH X

Lawler (67) MH X X X

TTH, tension type headache; MH, migraine; PIR, post isometric relaxation; CRAC, contract relax antagonist contraction; DT/IDT-MFR, direct/indirect myofascial release; SSTM,

specific soft tissue mobilization; PRT, positional release therapy.

All the selected studies compared manual treatment versus
minimal active treatment: placebo (64), sham massage (60, 65),
routine medication supported with pharmacological prophilactic
treatment (74), and wait list supported with routine medication
(64, 67, 75, 76).

Treatment and Sessions

The duration of intervention and the number of treatments
ranged from 5 sessions in 2 weeks to 24 sessions in 12 weeks with
an average number of 2 sessions per week; the run-out/follow-
up period varied from a minimum of 2 weeks to a maximum of
4 months after the end of treatment. The duration of the single
session ranged from 15 to 100"

The treatments proposed across all studies were heterogene-
ous: ischemic compression, myofascial release, muscle energy,
soft tissue treatment, and positional release (Table 2).

Stretching was often used as warm-up and cool-down tech-
nique. The muscles mainly treated were the upper trapezius, the
sternocleidomastoid, and the suboccipitals; secondarily, other
neck or head muscles were treated (Table 3).

RoB Within Studies

None of the studies had a low RoB for all methodological items,
while 3 out of 7 studies had more than one high RoB domain
(64, 65, 67). Three RCTs had low risk in allocation concealment
(60, 64, 75). As we expected for manual interventions, the blind-
ing of participants and providers was always unachievable while
blinding of assessors was adequately reported only in 2 out of 7
studies (60, 65). One RCT had high risk for incomplete outcome
data because some patients did not maintain headache diaries as
advised (65). One RCT had high riskin selective reporting because
primary data about intensity were not provided (67) (Figures 2
and 3). The agreement between reviewers for individual domains
of the Cochrane RoB tool was moderate (k = 0.72). Consensus
was always achieved between the pair of initial reviewers.

Synthesis of the Results

For primary outcome (frequency, intensity, and duration), the

original measures extracted in each trial are reported in Table 4.
The summary of findings for each outcome in TTH and

MH and the quality of assessment are reported in Table 5.
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TABLE 3 | Muscles and/or muscle groups treated in the trials.
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Ajimsha (65) TTH X X X X
Berggreen (75) TTH X X X X X X X X X X X X
Ferragut-Garcias (60) TTH X X X X X
Ghanbeari (74) TTH X X X X X
Moraska (64) TTH X X X
Ghanbari (76) MH X X X X X
Lawler (67) MH X X X X X X

TTH, tension type headache; MH, migraine.

Random sequence generation (selection bias) _

Allocation concealment (selection bias) _ |

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _

Incomplete outcome data (attrition bias) [N
Selective reporting (reporting bias) (I

0% 25% 50% 75%  100%

[ Low risk of bias

[ ]unclear risk of bias

[l High risk of bias

FIGURE 2 | Risk of bias (RoB) graph: review authors’ judgments about each RoB item presented as percentages across all included studies.

The comparisons of interventions listed by outcome for both
TTH and MH are reported in Appendix S2 in Supplementary
Material.

Meta-analyses of the pooled results with separated analyses of
TTH and MH as subgroups are shown for frequency (Figure 4),
intensity (Figure 5), and duration (Figure 6). Sensitivity analyses
for RoB assessment were not conducted due to the insufficient
numbers of studies in each pairwise comparison.

TrPs Manual Treatment vs Minimal Active
Intervention on TTH and MH Combined

Frequency

A total of six trials (277 subjects) assessed the frequency of
attacks as number of attacks per month; three trials had high
RoB (64, 65, 67) and three had low RoB (60, 74, 76). The analysis
of combined results indicated a statistically significant reduction
in frequency of attacks per month after treatment favored the
experimental group compared to control, with a mean reduction
of 3.05 attacks/month (MD —3.05; 95% CI from —4.11 to —2.00;
P < 0.01; I* = 64%; see Figure 4).

Intensity

A total of six trials (256 subjects) assessed the intensity of pain
using different scales (0-100) VAS (64, 75), 0-10 VAS/NPI
(numeric pain index) (60, 74), 0-5 pain scale (76); only five trials
were included into the quantitative analysis for this outcome due
to missing original data from one study (67), although we tried
to contact the authors. We found one trial with high RoB (64),
while four trials had low RoB (60, 74-76). Analysis of combined
results (referred to a normalized 0-100 scale) showed a significant
reduction of intensity of attacks in the experimental group (MD
—12.93; 95% CI from —18.70 to —7.16; P < 0.001; I* = 90%; see
Figure 5).

Duration

A total of three trials (130 subjects) assessed the duration of attacks;
one had high RoB (64) and two had low RoB (74, 76). A mean
reduction of 1.69 h per attack (MD —1.69; 95% CI from —2.93 to
—0.46; P < 0.01; I> = 91%; see Figure 6) favored the experimental
group compared to control. A greater reduction was found in
the trial concerning MH that compared the routine medication
supported with the intervention versus routine medication alone
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~ ‘ Blinding of outcome assessment (detection bias)

Berggreen 2012

Ferragut-Garcias 2016

®
~ D O DO O ®| @ | ncomplete outcome data (attrition bias)
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FIGURE 3 | Risk of bias (RoB) summary: review authors’ judgments about
each RoB item for each included study.

with a mean reduction of 10.68 h per attacks (MD —10.68; 95%
CI from —14.41 to —6.95; P < 0.001; see Figure 6).

Subgroup Analysis: Treatment Effects on TTH
Frequency

Four trials (189 subjects) of which two had high RoB (64, 65)
and two had low risk (60, 74) which assessed the frequency of
attacks. Analysis of combined results indicated a statistically
significant reduction in frequency of attacks after treatment in the
intervention group compared to control with a mean reduction
of 3.50 attacks/month (MD —3.50; 95% CI from —4.91 to —2.09;
P < 0.001; I* 72%, see Figure 4).

Intensity

Four trials (168 subjects), three with low RoB (60, 74, 75) and
one with high RoB (64) assessed intensity of pain using different
scales [0-100 VAS (64, 75), 0-10 VAS/NPI (60, 74)]. The com-
bined results (referred to a normalized 0-100 scale) indicated
a statistically significant reduction in intensity of attacks after

treatment in the intervention group compared to control group
(CG) (MD —12.83; 95% CI from —19.49 to —6.17; P < 0.001;
I =92%, see Figure 5).

Duration

Two trials (86 subjects), one with high RoB (64) and one with
low RoB (74) assessed the duration of attacks measured in hours.
Analysis of combined results indicated a small reduction in dura-
tion of attacks after treatment in the intervention group compared
CG with a mean reduction of 0.51 h per attacks (MD —0.51; 95%
CI from —0.97 to —0.04; P = 0.03; I = 54%; see Figure 6).

Subgroup Analysis: Treatment Effects on MH
Frequency

Two trials (88 subjects), one with high RoB (67) and one with
low RoB (76) assessed the frequency of attacks. A statistically
significant reduction in frequency of attacks after treatment was
observed in the intervention group with a mean reduction of
1.92 attacks/month (MD —1.92; 95% CI from —3.03 to —0.80;
P < 0.001; I* = 0%; see Figure 4).

Intensity

The same two trials (88 subjects) assessed the intensity of pain
(0-5 pain scale). Lawler and Cameron (67) reported no significant
group X time interaction effect revealed by the repeated measures
ANOVA of changes from baseline to follow-up [F, ) = 0.82, ns;
d = 0.11]; although we tried to contact the authors, we could
not include these values in the meta-analysis as original data
were unavailable (67). The results of the second trial (referred
to a normalized 0-100 scale) indicated a statistically significant
reduction in pain intensity (MD —13.60; 95% CI from —19.54 to
—7.66; P < 0.001; see Figure 5).

Duration
Only one trial (44 subjects) with low RoB (76) reported a statisti-
cally significant reduction in duration of attacks after treatment
in the intervention with a mean reduction of 10.68 h per attacks
(MD —10.68; 95% CI from —14.41 to —6.95; P < 0.001; see
Figure 6).

Additional Treatment Effects on TTH and MH

Number of Active TrPs

Number of Active TrPs in TTH, one RCT reported a significant
decrease in the number of active TrPs in patients treated with
ischemic compression (75).

Pressure Pain Threshold (PTT) and TrPs Sensitivity

Pressure pain threshold and TrPs sensitivity in TTH, two RCTs
reported the increase of the PPT in treated muscles only in
patients manually treated (P < 0.01) (60, 64); one RCT reported
a significant reduction for sensitivity of TrPs only in the TG after
intervention (P < 0.01) and at follow-up (P =10.015) in TTH (74).
The same results on TrPs sensitivity were reported in one RCT
regarding MH (76).

Tablet Count and Medicine Consumption
Tablet count and medicine consumption in TTH, one RCT
reported a significant reduction in tablet count after treatment
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Test for overall effect: Z = 5.67 (P < 0.00001)

Test for subgroup differences: Chi? = 2.98, df = 1 (P = 0.08), I* = 66.5%
Footnotes

(1) 24 sessions in 12 weeks; Indirect Technique VS Sham massage

(2) 24 sessions in 12 weeks; Direct Technique VS Sham massage

(3) 6 sessions in 4 weeks; Pressure release VS Sham massage

(4) 5 sessions in 2 weeks; Positional release therapy VS Routine medication
(5) 12 sessions in 6 weeks; Trigger point release massage VS Detuned US
(6) 12 sessions in 6 weeks; Trigger point release massage VS Wait list

(7) 5 sessions in 2 weeks; Manual treatment + Routine Medication VS Routine Medication
(8) 6 sessions in 6 weeks; Release massage VS Wait List

Abbreviations: TTH, tension-type headache; MH, Migraine; Cl, confidence interval.

Manual TrPs Treatment Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI ABCDEF
1.1.1TTH
Ajimsha 2011 (1) 5.7 1.3 22 104 2.7 6 11.4% -4.70[-6.93, -2.47] .
Ajimsha 2011 (2) 4.9 1.71 22 104 2.7 6 11.1% -5.50[-7.78, -3.22] e —
Ferragut-Garcias 2016 (3) 9.4 2.8 23 138 5 24 11.0% -4.40[-6.70, -2.10] —_—
Ghanbari 2012 (4) 15.32 8.9 15 204 4.8 15 3.6% -5.08[-10.20,0.04] ¢———————
Moraska 2015 (5) 10.44 1.3 8 11.84 1.31 19 18.6% -1.40[-2.48,-0.32] -
Moraska 2015 (6) 10.44 1.3 9 12.86 1.27 20 19.0% -2.42[-3.44,-1.40] —
Subtotal (95% CI) 99 90 74.7% -3.50[-4.91, -2.09] L g
Heterogeneity: Tau® = 1.93; Chi? = 17.73, df = 5 (P = 0.003); I> = 72%
Test for overall effect: Z = 4.87 (P < 0.00001)
1.1.2 MH
Ghanbari 2015 (7) 4.26 1.64 22 6.08 234 22 17.8% -1.82[-3.01,-0.63] — @206
Lawler 2006 (8) 4.28 5.36 23 6.88 532 21  7.5% -2.60[-5.76,0.56] E— ©207200
Subtotal (95% ClI) 45 43 25.3% -1.92 [-3.03, -0.80] <o
Heterogeneity: Tau? = 0.00; Chi2 = 0.20, df = 1 (P = 0.65); I = 0%
Test for overall effect: Z = 3.36 (P = 0.0008)
Total (95% CI) 144 133 100.0% -3.05 [-4.11, -2.00] L 2
Heterogeneity: Tau? = 1.26; Chi? = 19.30, df = 7 (P = 0.007); I> = 64% +

FIGURE 4 | Forest plot of comparison for frequency (no. of attacks per month) compared with minimal active intervention in TTH (top) and MH (bottom).

210 -5 10

0
Favours [experimental] Favours [control]

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

Test for overall effect: Z = 4.39 (P < 0.0001)

Test for subgroup differences: Chi? = 0.03, df = 1 (P = 0.87), I> = 0%

Footnotes

(1) 10 sessions in 10 weeks; VS wait list

(2) 6 sessions in 4 weeks; Pressure release VS Sham Massage

(3) 5 sessions in 2 weeks; Positional release therapy VS Routine Medication

(4) 12 sessions in 6 weeks; Trigger point release massage VS Wait list

(5) 12 sessions in 6 weeks; Trigger point release massage VS Detuned US

(6) 5 sessions in 2 weeks; Manual treatment + Routine Medication VS Routine Medication
(7) 6 sessions in 6 weeks; Release massage VS Wait List. Original data not avaiable.

TTH, tension-type headache; Cl, confidence interval; MH, Migraine.

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI ABCDEF
1.2.1TTH
Berggreen 2012 (1) 16.2 11.8 19 249 145 16 14.1% -8.70 [-17.57, 0.17] —] (T T EX T
Ferragut-Garcias 2016 (2) 28 8 23 54 10 24 18.1% -26.00[-31.17,-20.83] +—=— éecocee
Ghanbari 2012 (3) 46.9 249 15 63.6 114 15 9.5% -16.70[-30.56,-2.84] ———————— + +
Moraska 2015 (4) 22.8 3.03 9 29 274 20 20.5% -6.20 [-8.52, -3.88] - CT T I B
Moraska 2015 (5) 22.8 3.03 8 315 2.8 19 204% -8.70[-11.15,-6.25] - CT T I B3
Subtotal (95% Cl) 74 94 82.7% -12.83[-19.49,-6.17]
Heterogeneity: Tau? = 45.89; Chi? = 48.36, df = 4 (P < 0.00001); I = 92%
Test for overall effect: Z = 3.78 (P = 0.0002)
1.2.2 MH
Ghanbari 2015 (6) 422 116 22 558 82 22 17.3% -13.60[-19.54,-7.66] —_— 207260
Lawler 2006 (7) 0 0 23 0 o0 21 Not estimable ©72072e0
Subtotal (95% Cl) 45 43  17.3% -13.60 [-19.54, -7.66] <y
Heterogeneity: Not applicable
Test for overall effect: Z = 4.49 (P < 0.00001)
Total (95% Cl) 119 137 100.0% -12.93 [-18.70, -7.16] P

1 - & i 2 12 I 1 i I

Heterogeneity: Tau? = 40.88; Chi* = 50.29, df = 5 (P < 0.00001); I> = 90% 3o -0 )y 10 >0

Favours [experimental] Favours [control]

FIGURE 5 | Forest plot of comparison for pain intensity (0-100 scale) compared with minimal active intervention in TTH (top) and MH (bottom). Abbreviations:

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

phase (P < 0.01), but the result persisted only in manual TG after ~ while in a third study, no significant TG differences have been
2 weeks follow-up (p < 0.01) (74). A second study reported a not measured (64). In MH, one RCT reported a significant reduc-
significant reduction of drug’s use only in the TG (P = 0.46) (75) tion in tablet count in both treatment (receiving manual PRT
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1TTH
Ghanbari 2012 (1) 2.19 2.28 15 5.02 3.93 15 16.5% -2.83[-5.13, -0.53]  —
Moraska 2015 (2) 2.65 0.47 8 3.01 0.44 19 37.4% -0.36 [-0.74, 0.02] :
Moraska 2015 (3) 2.65 0.47 9 3.12 043 20 37.5% -0.47 [-0.83, -0.11]
Subtotal (95% ClI) 32 54 91.4% -0.51 [-0.97, -0.04] 0
Heterogeneity: Tau? = 0.08; Chi? = 4.34, df = 2 (P = 0.11); I* = 54%
Test for overall effect: Z = 2.15 (P = 0.03)
1.3.2 MH
Ghanbari 2015 (4) 8.54 3.76 22 19.22 8.09 22 8.6% -10.68[-14.41, -6.95] —_— 20200
Subtotal (95% CI) 22 22 8.6% -10.68 [-14.41, -6.95] .
Heterogeneity: Not applicable
Test for overall effect: Z = 5.62 (P < 0.00001)
Total (95% CI) 54 76 100.0% -1.69 [-2.93, -0.46] ‘
Heterogeneity: Tau? = 1.02; Chi? = 33.14, df = 3 (P < 0.00001); I = 91% —iO _‘5 ) é 150

Test for overall effect: Z = 2.69 (P = 0.007)

Test for subgroup differences: Chi? = 28.16, df = 1 (P < 0.00001), I = 96.4%
Footnotes

(1) 5 sessions in 2 weeks; Positional release therapy VS Routine medication
(2) 12 sessions in 6 weeks; Trigger point release massage VS Detuned US

(3) 12 sessions in 6 weeks; Trigger point release massage VS Wait list

(4) 5 sessions in 2 weeks; Manual treatment + Routine Medication VS Routine Medication

FIGURE 6 | Forest plot of comparison for attacks duration (hours) compared with minimal active intervention in TTH (top) and MH (bottom). Abbreviations:

TTH, tension-type headache; MH, Migraine; ClI, confidence interval.

Favours [experimental] Favours [control]

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

and medical therapy) and CG (receiving only medical therapy);
differences between groups at various follow-up were always
significant (P < 0.001) (76).

McGill Pain Questionnaire and Quality of Life (SF36)
In TTH, one study reported not significant differences between

manual TG and control (75).

Headache Disability Inventory (HDI), Headache Impact
Test-6 (HIT-6), and Perceived Clinical Change

In TTH, one study reported a significant decrease in HDI
scores only in manual TG (P < 0.001) (64). Other two studies
reported a significant group X time interaction in HIT-6 scores;
Moraska et al. (64) detected effects over time for both manual
treatment and placebo group (Ps < 0.01) but not in the CG
(P = 0.52); Ferragut-Garcias et al. (60) detected effects over time
for all manual TGs (P’s < 0.001) and CG (P < 0.05) compared
to baseline. Regarding the perceived clinical change, greater pain
reduction was observed for manual TG compared to placebo or
CGs (P < 0.01) (64).

Quality and Quantity of Sleep and Stress and Coping (PSS)

Quality and quantity of sleep and stress and coping in MH the
TG displayed a significant improvement of sleep quality, but not
of the total amount of sleeping hours (67); in the same study, TG
displayed no significant change in stress and coping levels during
both treatment and at follow-up [state trait anxiety inventory scale
(STAI) and perceived stress scale (PSS)]; otherwise a significant
deterioration of these outcomes was found only in the CG (67).

Cervical ROM
In MH, one study reported a significant increase of cervical rota-
tion in both experimental and CGs, but flexion, extension, and

side bend increased only in experimental group after 4 months
of follow-up (all P’s < 0.001) (76).

DISCUSSION

The present manuscript aimed at establishing the effectiveness
of the TrPs manual treatment in reducing the frequency, inten-
sity, and duration of attacks of primary headaches in adults.
In order to explore this goal the authors’ agreement in perform-
ing articles selection and RoB assessment was moderate (Cohen’s
k ranged from 0.69 to 0.72), supporting the methodological
validity of the research.

The quality of the level of evidence ranged from low to very
low in favor of manual TrPs treatment compared to minimal
active intervention in the reduction of the frequency, intensity,
and duration of the attacks in the patients with TTH and MH
measured in the run-out period after intervention. Further
findings having very low quality of the evidence were a greater
reduction of frequency of attacks in patients with TTH and of
the duration of attacks in the MH subgroup, while the intensity
of attacks was similarly reduced in both subgroups.

The different extent of efficacy of the TrP treatment on the
primary headaches considered either as separated entities or
according to the continuum model needs to be substantiated in
light of the most accepted hypotheses on the TrP induced pain.
The integrated TrP hypothesis (33) proposed that a muscle over-
load causes ischemia and hypoxia in the muscle tissue leading to
a cascade of biochemical events that finally ends in sarcomere
contraction (e.g., a TrP) and produces nociceptive pain and ten-
derness of (pericranial) muscles. In contrast, the neuritis model
(34, 78) hypothesized an inflammation of a peripheral nerve that
produced a TrP as the result of ectopic impulses coming from
the site of inflammation, while muscle pain and tenderness are
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described in terms of secondary hyperalgesia arising from the
inflamed nerve. Considering primary headaches as separated
entities, in case of TTH it has been proposed that the transforma-
tion from infrequent to chronic TTH is the result of the sensitiza-
tion of the TNC (14, 43, 79) due to the presence of TrP according
to the integrated TrP hypothesis. Thus, this mechanism is likely
to explain the greater reduction of frequency and intensity of
attacks for patients with TTH found in the present manuscript,
but it is contradicted to some extent by the lack of reduction of
duration of attacks as the de-sensitization of the TNC would
also reduce the length of an attack likewise. In case of MH, it has
been proposed according to the integrated TrP hypothesis that
the nociceptive inputs arising from active TrPs may excite the
TNGC, activate the already sensitized trigemino-vascular system
(16) and, consequently, promote a migraine attack (44). This
mechanism may explain why frequency decreases to a little extent
also in the MH group even though the reduction of intensity and
duration of attacks seems paradoxical as the pain is driven by the
trigemino-vascular system and not by the presence of TrPs which,
constituting a precipitating factors, should influence only the
frequency of the attacks. Furthermore, considering the vascular
genesis proposed for TTH (15), the integrated TrP hypothesis is
supported by the reduction of frequency of attacks with subtle
effects on the reduction of duration of attacks, even though we
should not expect a reduction of intensity of headache pain as
previously described for MH.

The neuritis model better supports our results in terms
of pooled groups and analyzed as subgroups. In fact, as MH
may be the result of the central sensitization of the TNC due
to inflammation of peripheral nerves it is possible that a TrPs
treatment reduces frequency, intensity, and duration of MH
attacks. Furthermore, supposing that the duration of attacks is
driven by the central sensitization of the TNC according to the
continuum model (30), the neuritis model may also explain why
in TTH the duration of attacks is not reduced as TTH represents
a mild form of migraine in which attacks are less intense and
last less. However, the mechanisms of action of TrPs treatment
with a neuritis model perspective remains unclear as TrPs are
seen as the result of ectopic stimuli arising from the nerves and a
link between muscular treatment and resolution of nerve inflam-
mation has not been established yet apart from a reduction of
mechanical forces on the nerves (80). Therefore, despite the
proven effectiveness of the TrPs treatment on primary headaches,
there is still the need to understand properly on which basis the
manual TrPs treatment might work. For example, in one study
(64) that delivered a sham treatment (detuned ultrasound) to the
CG, an improvement was observed and this phenomenon pose
several questions on which are the mechanisms underpinning
the effectiveness of unblinded interventions, such as a placebo
effect (81), as it may also activate cortical mechanisms of pain
inhibition.

Our findings are in contrast with the result of a previous
meta-analysis of Luedtke et al. (56) that reported no effect of
physiotherapy (based mainly on exercises, modalities, relaxation
techniques, and education) versus various comparators (any type
of placebo intervention, any other active intervention as well as
waiting list or standard care) in terms of intensity, frequency, and

duration outcomes on primary headaches (56); however, authors
included only one study adopting the TrP therapy, also present in
the present manuscript (74), and did not consider primary head-
aches as an homogeneous group. It is, therefore, possible that the
lack of specificity of treatments different from the TrPs therapy
did not aim at the sensitization of the TNC and this may explain
the different results. Finally, our results are consistent with two
reviews reporting that a combination of massage therapy and
exercise has the same efficacy of prophylactic treatment in patient
with CTTH (52) and with MH (53).

At this time, we were unable to identify the most effective tech-
nique among those proposed as the treatments were delivered
with a great variability in terms of techniques used (compression
techniques, myofascial release, muscle energy, soft tissues, and
positional release techniques) and their dosage (time of indi-
vidual session, length of the treatment session, and the number of
treatment per week); often the treatment protocols involved the
use of more than a single technique. Furthermore, as the results
were presented for MH and TTH merging episodic and chronic
conditions, it was impossible to establish whether the effective-
ness of TrPs manual treatment may differ among conditions with
different frequency of attacks. Despite these considerations, both
in TTH and MH, the muscles treated were mainly the sterno-
cleidomastoideus, the upper trapezius, and the sub-occipitals
and this could represent an important clinical indication for the
operators.

Regarding pain reduction, although we have normalized the
different scales to a single 0-100 scale, standardized unidimen-
sional pain scales should be used in future studies to determine
whether the obtained reduction has a clinical relevance and not
merely a statistical significance.

Despite planned, we were not able to report on the additional
negative effects of the manual treatment of TrPs as the included
studies did not report them. The additional positive effects were
reported sparsely in the retrieved studies, therefore, and they were
grouped in three macro categories called medicine consumption,
quality of life, and effects on TrPs. The evidences on reduction of
medicine consumption were controversial: in patients with TTH
one study reported a reduction (74, 76) and others no difference
in the number of tablets taken (64, 75), while in MH the manual
TrPs treatment may support the pharmacological treatment (75).
The same doubts were present on the quality of life category, as
there were no differences in questionnaires measuring general
health (75) in patient with TTH and anxiety and stress in patients
with MH (67). An effect was found for questionnaires like the HDI
and the HIT-6 (60, 64). Furthermore, despite a similar amount of
sleeping hours, the quality of sleep improved in patients with MH
(67). For the category effects on TrPs, a reduction of the number
of active TrPs (75) and an increased pressure pain threshold were
found in the muscles manually treated (64, 74).

Our findings must be interpreted with caution for the weak-
ness of the level of the evidence mainly due to the high RoB within
studies and imprecision in results. Moreover, as the majority of
the included studies had short-term follow-up, the long-term
effect of TrPs manual treatment still needs to be established.

Performance and detection bias mainly constituted the
judgment of high RoB across our trials downgrading the level
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of evidence. Performance bias refers to systematic differences
between groups in the care that is provided, or in exposure to
factors other than the interventions of interest. Detection bias
refers to systematic differences between groups in how out-
comes are determined (82). Blinding may reduce the risk that
knowledge of which intervention was received, rather than the
intervention itself, affects outcomes: it is a cornerstone of treat-
ment evaluation (83). Lack of blinding in RCTs has been shown
to be associated with more exaggerated estimated intervention
effects (84, 85). As expected, blinding of participants and pro-
viders was not present in all of our studies. In fact, blinding is
more difficult to obtain in trials assessing non-pharmacological
treatments, such as manual therapy. Therefore, researchers and
readers must be aware of existing methods of blinding to be
able to appraise the feasibility of blinding in a trial (83). For
example, in manual therapy, patients could be blind to the
active placebo therapy (83). However, if blinding is not possible
researchers could standardize the treatment of the groups (apart
from the intervention), consider an expertise-based trial design,
use objective, and reliable outcomes if possible, and consider
duplicate assessment (86). Nevertheless, when performance
bias could not be avoided, at least blinding of assessors must be
performed to ensure unbiased ascertainment of outcomes (87),
mostly in subjective outcomes (84). Furthermore, considering
the chronicity of primary headaches, the use of single case
research design (SCR) to demonstrate treatment efficacy may
also have a role (88). SCR has been considered as a possible
method for the scientific evaluation of manual therapies (89)
and several reports argue for this (90-92).

The second important reason for downgrading the level of
evidence was imprecision in results mainly due to an unwar-
ranted paucity of participants included in the comparisons (mean
of 45 subjects) that avoid to reach the optimal information size.
Considering the high prevalence of headache and the largely
adopted manual treatments, physical therapists and research-
ers should demonstrate that manual therapy represents a valid
option (for example, no risk of toxicity or overuse of medica-
tions) in the spectrum of headache therapies. Only if they invest
more efforts to enhance powered and well-designed RCTs, the
interventions can be universally accepted by the evidence-based
medicine. Therefore, we call for a launch of further well-designed
trials. Particularly, we encourage clinicians, researchers, and all
stakeholders to promote multicenter trials focused in manual
therapy treatment for TTH and/or MG. Multicenter trials should
be based on a powered sample size calculation needed to reach
the clinical relevance of the manual treatment versus the minimal
intervention. The RoB should be minimized at least through the
blinding of assessment. Moreover, a trial sequential analysis could

REFERENCES

1. Stovner L, Hagen K, Jensen R, Katsarava Z, Lipton R, Scher A, et al. The
global burden of headache: a documentation of headache prevalence and
disability worldwide. Cephalalgia (2007) 27:193-210. doi:10.1111/].1468-
2982.2007.01288.x

2. Steiner TJ, Stovner L], Katsarava Z, Lainez JM, Lampl C, Lanteri-Minet M,
et al. The impact of headache in Europe: principal results of the Eurolight
project. ] Headache Pain (2014) 15:31. doi:10.1186/1129-2377-15-31

be proposed in order to aim at the firm evidence, confirming or
confuting our preliminary results.

LIMITATIONS

The present review has some limitations that need to be addressed.
Because we did not attempt to identify unpublished RCTs and
our inclusion criteria were limited to only three languages, a
publication bias could have occurred. The high variability of
the delivered treatments prevented us from the identification
of the most effective technique among those proposed. Even if
epidemiological studies have determined that women are more
likely to suffer from TTH and that female gender constitutes a
risk factor for this disease (93), the higher prevalence of women
in the TTH subgroup could make the results less applicable to the
general population.

CONCLUSION

There was very low evidence that manual TrPs treatment of the
head and neck muscles may constitute a useful treatment to
reduce frequency, intensity, and duration of attack in patients
with TTH and MH. The included studies did not report any
additional negative effects, while positive effects regarding
reduction of medicine consumption were controversial.

AUTHOR CONTRIBUTIONS

FML prepared the draft, planned the overall design, performed
the search and quality/methodological assessment of the included
studies. GT had the original idea of the study, planned the design,
prepared the draft, and revised the drafted manuscript. ZM
performed the search and quality/methodological assessment
of the included studies. GS revised the methodological part
and the synthesis of results. TM revised the final manuscript.
All five authors have read and approved the final manuscript
before submission.

FUNDING

The authors received no financial support for the research,
authorship, and/or publication of this article.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at
https://www.frontiersin.org/articles/10.3389/fneur.2018.00254/
full#supplementary-material.

3. Linde M, Gustavsson A, Stovner L], Steiner TJ, Barre J, Katsarava Z, et al.
The cost of headache disorders in Europe: the Eurolight project. Eur ] Neurol
(2012) 19:703-11. doi:10.1111/j.1468-1331.2011.03612.x

4. Allena M, Steiner TJ, Sances G, Carugno B, Balsamo F, Nappi G, et al. Impact
of headache disorders in Italy and the public-health and policy implications:
a population-based study within the Eurolight project. ] Headache Pain (2015)
16:100. doi:10.1186/s10194-015-0584-7

5. Fernandez-de-Las-Penas C, Cuadrado ML. Physical therapy for headaches.
Cephalalgia (2016) 36:1134-42. doi:10.1177/0333102415596445

Frontiers in Neurology | www.frontiersin.org

April 2018 | Volume 9 | Article 254


https://www.frontiersin.org/Neurology/
https://www.frontiersin.org
https://www.frontiersin.org/Neurology/archive
https://www.frontiersin.org/articles/10.3389/fneur.2018.00254/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fneur.2018.00254/full#supplementary-material
https://doi.org/10.1111/j.1468-
2982.2007.01288.x
https://doi.org/10.1111/j.1468-
2982.2007.01288.x
https://doi.org/10.1186/1129-2377-15-31
https://doi.org/10.1111/j.1468-1331.2011.03612.x
https://doi.org/10.1186/s10194-015-0584-7
https://doi.org/10.1177/0333102415596445

Falsiroli Maistrello et al.

TrPs Manual Treatment in Primary Headaches

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Grande RB, Aaseth K, Gulbrandsen P, Lundqvist C, Russell MB. Prevalence of
primary chronic headache in a population-based sample of 30- to 44-year-old
persons. The Akershus study of chronic headache. Neuroepidemiology (2008)
30:76-83. doi:10.1159/000116244

Kristoffersen ES, Grande RB, Aaseth K, Lundqyvist C, Russell MB. Management
of primary chronic headache in the general population: the Akershus study
of chronic headache. | Headache Pain (2012) 13:113-20. doi:10.1007/s10194-
011-0391-8

Aaseth K, Grande RB, Kvaerner KJ, Gulbrandsen P, Lundqvist C, Russell MB.
Prevalence of secondary chronic headaches in a population-based sample
of 30-44-year-old persons. The Akershus study of chronic headache.
Cephalalgia (2008) 28:705-13. doi:10.1111/j.1468-2982.2008.01577.x
Bronfort G, Nilsson N, Haas M, Evans R, Goldsmith CH, Assendelft W7, et al.
Non-invasive physical treatments for chronic/recurrent headache. Cochrane
Database Syst Rev (2004) 3:CD001878. doi:10.1002/14651858.CD001878.pub2
Carnes D, Mars TS, Mullinger B, Froud R, Underwood M. Adverse events
and manual therapy: a systematic review. Man Ther (2010) 15:355-63.
doi:10.1016/j.math.2009.12.006

Jensen R. Diagnosis, epidemiology, and impact of tension-type headache.
Curr Pain Headache Rep (2003) 7:455-9. doi:10.1007/s11916-003-0061-x
Bendtsen L, Evers S, Linde M, Mitsikostas DD, Sandrini G, Schoenen J. EENS
guideline on the treatment of tension-type headache - report of an EFNS task
force. Eur ] Neurol (2010) 17:1318-25. doi:10.1111/j.1468-1331.2010.03070.x
Headache Classification Committee of the International Headache Society.
The international classification of headache disorders, 3rd edition (beta
version). Cephalalgia (2013) 33:629-808. doi:10.1177/0333102413485658
Bendtsen L, Ashina S, Moore A, Steiner TJ. Muscles and their role in epi-
sodic tension-type headache: implications for treatment. Eur ] Pain (2016)
20:166-75. doi:10.1002/ejp.748

Chen Y. Advances in the pathophysiology of tension-type headache: from
stress to central sensitization. Curr Pain Headache Rep (2009) 13:484-94.
do0i:10.1007/s11916-009-0078-x

Noseda R, Burstein R. Migraine pathophysiology: anatomy of the trigemino-
vascular pathway and associated neurological symptoms, cortical spreading
depression, sensitization, and modulation of pain. Pain (2013) 154(Suppl 1):
$44-53. doi:10.1016/j.pain.2013.07.021

Olesen J. The international classification of headache disorders. Headache
(2008) 48:691-3. doi:10.1111/j.1526-4610.2008.01121.x

Lipton RB, Bigal ME, Diamond M, Freitag F, Reed ML, Stewart WE, et al.
Migraine prevalence, disease burden, and the need for preventive therapy.
Neurology (2007) 68:343-9. doi:10.1212/01.wnl.0000252808.97649.21
Featherstone HJ. Migraine and muscle contraction headaches: a continuum.
Headache (1985) 25:194-8. d0i:10.1111/j.1526-4610.1985.hed2504194.x
Bakal DA, Demjen S, Kaganov J. The continuous nature of headache suscep-
tibility. Soc Sci Med (1984) 19:1305-11. doi:10.1016/0277-9536(84)90017-0
Nelson CF. The tension headache, migraine headache continuum: a hypothe-
sis. ] Manipulative Physiol Ther (1994) 17:156-67.

Marcus DA. Migraine and tension-type headaches: the questionable validity
of current classification systems. Clin ] Pain (1992) 8:28-36; discussion 37-28.
doi:10.1097/00002508-199203000-00006

Vargas BB. Tension-type headache and migraine: two points on a continuum?
Curr Pain Headache Rep (2008) 12:433-6. doi:10.1007/s11916-008-0073-7
Spierings EL, Ranke AH, Honkoop PC. Precipitating and aggravating factors
of migraine versus tension-type headache. Headache (2001) 41:554-8.
doi:10.1046/j.1526-4610.2001.041006554.x

Pellegrino ABW, Davis-Martin RE, Houle TT, Turner DP, Smitherman TA.
Perceived triggers of primary headache disorders: a meta-analysis. Cephalalgia
(2017). doi:10.1177/0333102417727535

Schmidt-Wilcke T, Leinisch E, Straube A, Kampfe N, Draganski B, Diener HC,
et al. Gray matter decrease in patients with chronic tension type headache.
Neurology (2005) 65:1483-6. doi:10.1212/01.wnl.0000183067.94400.80
Schmidt-Wilcke T, Luerding R, Weigand T, Jurgens T, Schuierer G, Leinisch E,
et al. Striatal grey matter increase in patients suffering from fibromyalgia —
a voxel-based morphometry study. Pain (2007) 132(Suppl 1):S109-16.
doi:10.1016/j.pain.2007.05.010

Turner DP, Smitherman TA, Black AK, Penzien DB, Porter JA, Lofland KR,
et al. Are migraine and tension-type headache diagnostic types or points on
a severity continuum? An exploration of the latent taxometric structure of
headache. Pain (2015) 156:1200-7. doi:10.1097/j.pain.0000000000000157

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Peres ME, Goncalves AL, Krymchantowski A. Migraine, tension-type head-
ache, and transformed migraine. Curr Pain Headache Rep (2007) 11:449-53.
doi:10.1007/s11916-007-0232-2

Cady RK. The convergence hypothesis. Headache (2007) 47(Suppl 1):544-51.
doi:10.1111/j.1526-4610.2007.00676.x

Ge HY, Arendt-Nielsen L. Latent myofascial trigger points. Curr Pain
Headache Rep (2011) 15:386-92. doi:10.1007/s11916-011-0210-6

Celik D, Mutlu EK. Clinical implication of latent myofascial trigger point.
Curr Pain Headache Rep (2013) 17:353. doi:10.1007/s11916-013-0353-8
Gerwin RD, Dommerholt J, Shah JP. An expansion of Simons integrated
hypothesis of trigger point formation. Curr Pain Headache Rep (2004)
8:468-75. d0i:10.1007/s11916-004-0069-x

Quintner JL, Bove GM, Cohen ML. A critical evaluation of the trigger
point phenomenon. Rheumatology (Oxford) (2015) 54:392-9. doi:10.1093/
rheumatology/keu471

Couppe C, Torelli P, Fuglsang-Frederiksen A, Andersen KV, Jensen R.
Myofascial trigger points are very prevalent in patients with chronic tension-
type headache: a double-blinded controlled study. Clin ] Pain (2007) 23:23-7.
doi:10.1097/01.ajp.0000210946.34676.7d

Ferracini GN, Florencio LL, Dach F, Chaves TC, Palacios-Cena M, Fernandez-
de-Las-Penas C, et al. Myofascial trigger points and migraine-related disability
in women with episodic and chronic migraine. Clin J Pain (2017) 33:109-15.
doi:10.1097/AJP.0000000000000387

Fernandez-de-Las-Penas C, Cuadrado ML, Pareja JA. Myofascial trigger
points, neck mobility and forward head posture in unilateral migraine.
Cephalalgia (2006) 26:1061-70. doi:10.1111/j.1468-2982.2006.01162.x
Fernandez-de-Las-Penas C, Alonso-Blanco C, Cuadrado ML, Gerwin RD,
Pareja JA. Myofascial trigger points and their relationship to headache clinical
parameters in chronic tension-type headache. Headache (2006) 46:1264-72.
doi:10.1111/j.1526-4610.2006.00440.x

Calandre EP, Hidalgo J, Garcia-Leiva JM, Rico-Villademoros E Trigger
point evaluation in migraine patients: an indication of peripheral sensiti-
zation linked to migraine predisposition? Eur ] Neurol (2006) 13:244-9.
doi:10.1111/j.1468-1331.2006.01181.x

Noudeh Y], Vatankhah N, Baradaran HR. Reduction of current migraine
headache pain following neck massage and spinal manipulation. Int J Ther
Massage Bodywork (2012) 5:5-13.

Garcia-Leiva JM, Hidalgo J, Rico-Villademoros F, Moreno V, Calandre EP.
Effectiveness of ropivacaine trigger points inactivation in the prophylactic
management of patients with severe migraine. Pain Med (2007) 8:65-70.
doi:10.1111/j.1526-4637.2007.00251.x

Calandre EP, Hidalgo J, Garcia-Leiva JM, Rico-Villademoros F, Delgado-
Rodriguez A. Myofascial trigger points in cluster headache patients: a case
series. Head Face Med (2008) 4:32. doi:10.1186/1746-160X-4-32
Fernandez-de-las-Penas C, Cuadrado ML, Arendt-Nielsen L, Simons DG,
Pareja JA. Myofascial trigger points and sensitization: an updated pain model
for tension-type headache. Cephalalgia (2007) 27:383-93. doi:10.1111/j.1468-
2982.2007.01295.x

Giamberardino MA, Tafuri E, Savini A, Fabrizio A, Affaitati G, Lerza R,
et al. Contribution of myofascial trigger points to migraine symptoms. J Pain
(2007) 8:869-78. doi:10.1016/j.jpain.2007.06.002

Cagnie B, Castelein B, Pollie F, Steelant L, Verhoeyen H, Cools A. Evidence
for the use of ischemic compression and dry needling in the management of
trigger points of the upper trapezius in patients with neck pain: a system-
atic review. Am ] Phys Med Rehabil (2015) 94:573-83. do0i:10.1097/PHM.
0000000000000266

Ajimsha MS, Al-Mudahka NR, Al-Madzhar JA. Effectiveness of myofascial
release: systematic review of randomized controlled trials. ] Bodyw Mov Ther
(2015) 19:102-12. doi:10.1016/j.jbmt.2014.06.001

Hsieh LL, Liou HH, Lee LH, Chen TH, Yen AM. Effect of acupressure and
trigger points in treating headache: a randomized controlled trial. Am J Chin
Med (2010) 38:1-14. doi:10.1142/50192415X10007634

Kojidi MM, Okhovatian F, Rahimi A, Baghban AA, Azimi H. Comparison
between the effects of passive and active soft tissue therapies on latent trigger
points of upper trapezius muscle in women: single-blind, randomized clinical
trial. J Chiropr Med (2016) 15:235-42. doi:10.1016/j.jcm.2016.08.010
Yeganeh Lari A, Okhovatian E Naimi S, Baghban AA. The effect of the com-
bination of dry needling and MET on latent trigger point upper trapezius in
females. Man Ther (2016) 21:204-9. doi:10.1016/j.math.2015.08.004

Frontiers in Neurology | www.frontiersin.org

April 2018 | Volume 9 | Article 254


https://www.frontiersin.org/Neurology/
https://www.frontiersin.org
https://www.frontiersin.org/Neurology/archive
https://doi.org/10.1159/000116244
https://doi.org/10.1007/s10194-
011-0391-8
https://doi.org/10.1007/s10194-
011-0391-8
https://doi.org/10.1111/j.1468-2982.2008.01577.x
https://doi.org/10.1002/14651858.CD001878.pub2
https://doi.org/10.1016/j.math.2009.12.006
https://doi.org/10.1007/s11916-003-0061-x
https://doi.org/10.1111/j.1468-1331.2010.03070.x
https://doi.org/10.1177/0333102413485658
https://doi.org/10.1002/ejp.748
https://doi.org/10.1007/s11916-009-0078-x
https://doi.org/10.1016/j.pain.2013.07.021
https://doi.org/10.1111/j.1526-4610.2008.01121.x
https://doi.org/10.1212/01.wnl.0000252808.97649.21
https://doi.org/10.1111/j.1526-4610.1985.hed2504194.x
https://doi.org/10.1016/0277-9536(84)90017-0
https://doi.org/10.1097/00002508-199203000-00006
https://doi.org/10.1007/s11916-008-0073-7
https://doi.org/10.1046/j.1526-4610.2001.041006554.x
https://doi.org/10.1177/0333102417727535
https://doi.org/10.1212/01.wnl.0000183067.94400.80
https://doi.org/10.1016/j.pain.2007.05.010
https://doi.org/10.1097/j.pain.0000000000000157
https://doi.org/10.1007/s11916-007-0232-2
https://doi.org/10.1111/j.1526-4610.2007.00676.x
https://doi.org/10.1007/s11916-011-0210-6
https://doi.org/10.1007/s11916-013-0353-8
https://doi.org/10.1007/s11916-004-0069-x
https://doi.org/10.1093/rheumatology/keu471
https://doi.org/10.1093/rheumatology/keu471
https://doi.org/10.1097/01.ajp.0000210946.34676.7d
https://doi.org/10.1097/AJP.0000000000000387
https://doi.org/10.1111/j.1468-2982.2006.01162.x
https://doi.org/10.1111/j.1526-4610.2006.00440.x
https://doi.org/10.1111/j.1468-1331.2006.01181.x
https://doi.org/10.1111/j.1526-4637.2007.00251.x
https://doi.org/10.1186/1746-160X-4-32
https://doi.org/10.1111/j.1468-
2982.2007.01295.x
https://doi.org/10.1111/j.1468-
2982.2007.01295.x
https://doi.org/10.1016/j.jpain.2007.06.002
https://doi.org/10.1097/PHM.
0000000000000266
https://doi.org/10.1097/PHM.
0000000000000266
https://doi.org/10.1016/j.jbmt.2014.06.001
https://doi.org/10.1142/S0192415X10007634
https://doi.org/10.1016/j.jcm.2016.08.010
https://doi.org/10.1016/j.math.2015.08.004

Falsiroli Maistrello et al.

TrPs Manual Treatment in Primary Headaches

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Mohammadi Kojidi M, Okhovatian F, Rahimi A, Baghban AA, Azimi H.
The influence of positional release therapy on the myofascial trigger points
of the upper trapezius muscle in computer users. ] Bodyw Mov Ther (2016)
20:767-73. doi:10.1016/j.jbmt.2016.04.006

Wong CK, Abraham T, Karimi P, Ow-Wing C. Strain counterstrain technique
to decrease tender point palpation pain compared to control conditions:
a systematic review with meta-analysis. ] Bodyw Mov Ther (2014) 18:165-73.
doi:10.1016/j.jbmt.2013.09.010

Chaibi A, Russell MB. Manual therapies for primary chronic headaches:
a systematic review of randomized controlled trials. ] Headache Pain (2014)
15:67. doi:10.1186/1129-2377-15-67

Chaibi A, Tuchin PJ, Russell MB. Manual therapies for migraine: a system-
atic review. J Headache Pain (2011) 12:127-33. do0i:10.1007/s10194-011-
0296-6

Lenssinck ML, Damen L, Verhagen AP, Berger MY, Passchier ], Koes BW. The
effectiveness of physiotherapy and manipulation in patients with tension-
type headache: a systematic review. Pain (2004) 112:381-8. doi:10.1016/j.pain.
2004.09.026

Posadzki P, Ernst E. Spinal manipulations for tension-type headaches:
a systematic review of randomized controlled trials. Complement Ther Med
(2012) 20:232-9. doi:10.1016/j.ctim.2011.12.001

Luedtke K, Allers A, Schulte LH, May A. Efficacy of interventions used
by physiotherapists for patients with headache and migraine-systematic
review and meta-analysis. Cephalalgia (2016) 36:474-92. doi:10.1177/
0333102415597889

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items
for systematic reviews and meta-analyses: the PRISMA statement. ] Clin
Epidemiol (2009) 62:1006-12. doi:10.1016/j.jclinepi.2009.06.005

Higgins JPT, Green S, editors. Cochrane Handbook for Systematic Reviews of
Interventions. Version 5.1.0. The Cochrane Collaboration (2011). Available
from: http://handbook.cochrane.org

Geri T, Falsiroli Maistrello L, Gianola S, Zaninetti M, Testa M. Effectiveness of
Trigger Point Manual Treatment on the Frequency, Intensity and Duration of Attack
in Primary Headaches: A Systematic Review and Meta-Analysis of Randomized
Controlled Trials (2016). CRD42016046374. PROSPERO. Available from: http://
www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42016046374
Ferragut-Garcias A, Plaza-Manzano G, Rodriguez-Blanco C, Velasco-Roldan O,
Pecos-Martin D, Oliva-Pascual-Vaca J, et al. Effectiveness of a treatment
involving soft tissue techniques and/or neural mobilization techniques in the
management of tension-type headache: a randomized controlled trial. Arch
Phys Med Rehabil (2016) 98(2):211-9.¢2. doi:10.1016/j.apmr.2016.08.466
DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials
(1986) 7:177-88. doi:10.1016/0197-2456(86)90046-2

Herr K, Spratt KF, Garand L, Li L. Evaluation of the Jowa pain thermometer
and other selected pain intensity scales in younger and older adult cohorts
using controlled clinical pain: a preliminary study. Pain Med (2007) 8:585-600.
doi:10.1111/j.1526-4637.2007.00316.x

Higgins JPT, Deeks JJ, Altman DG. Chapter 16: Special topics in statistics.
In: Higgins JPT, Green S, editors. Cochrane Handbook for Systematic Reviews
of Interventions. Version 5.1.0. The Cochrane Collaboration (2011). Available
from: http://handbook-5-1.cochrane.org/ [Updated: March 2011].

Moraska AF, Stenerson L, Butryn N, Krutsch JP, Schmiege SJ, Mann JD.
Myofascial trigger point-focused head and neck massage for recurrent tension-
type headache: a randomized, placebo-controlled clinical trial. Clin J Pain
(2015) 31:159-68. doi:10.1097/AJP.0000000000000091

Ajimsha MS. Effectiveness of direct vs indirect technique myofascial release
in the management of tension-type headache. J Bodyw Mov Ther (2011)
15:431-5. doi:10.1016/.jbmt.2011.01.021

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency
in meta-analyses. BMJ (2003) 327:557-60. doi:10.1136/bmj.327.7414.557
Lawler SP, Cameron LD. A randomized, controlled trial of massage therapy
as a treatment for migraine. Ann Behav Med (2006) 32:50-9. doi:10.1207/
§15324796abm3201_6

The Cochrane Collaboration. Review Manager (RevMan) [Computer program].
Version 5.3. Copenhagen: The Nordic Cochrane Center (2014). Available from:
http://community.cochrane.org/tools/review-production-tools/revman-5/
about-revman-5 (Accessed: January 29, 2017).

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Schunemann HJ, Oxman AD, Brozek J, Glasziou P, Bossuyt P, Chang S, et al.
GRADE: assessing the quality of evidence for diagnostic recommendations.
Evid Based Med (2008) 13:162-3. d0i:10.1136/ebm.13.6.162-a

Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P,
et al. GRADE: an emerging consensus on rating quality of evidence and
strength of recommendations. BMJ (2008) 336:924-6. doi:10.1136/bmj.
39489.470347.AD

GRADEpro Guideline Development Tool. GRADEpro GDT. McMaster Univer-
sity (Developed by Evidence Prime, Inc.) (2015). Available from: https://gradepro.
org/cite.html (Accessed: June 06, 2017).

Fernandez-de-Las-Penas C, Alonso-Blanco C, Cuadrado ML, Miangolarra JC,
Barriga FJ, Pareja JA. Are manual therapies effective in reducing pain from
tension-type headache? A systematic review. Clin J Pain (2006) 22:278-85.
doi:10.1097/01.ajp.0000173017.64741.86

Lozano Lopez C, Mesa Jimenez J, de la Hoz Aizpurua JL, Pareja Grande J,
Fernandez de Las Penas C. Efficacy of manual therapy in the treatment of
tension-type headache. A systematic review from 2000-2013. Neurologia
(2014) 31(6):357-69. d0i:10.1016/j.nr1.2014.01.002

Ghanbari A, Rahimijaberi A, Mohamadi M, Abbasi L, Sarvestani FK. The effect
of trigger point management by positional release therapy on tension type
headache. NeuroRehabilitation (2012) 30:333-9. doi:10.3233/NRE-2012-0764
Berggreen S, Wiik E, Lund H. Treatment of myofascial trigger points in
female patients with chronic tension-type headache — a randomized controlled
trial. Adv Physiother (2012) 14:10-7. doi:10.3109/14038196.2011.647333
Ghanbari A, Askarzadeh S, Petramfar P, Mohamadi M. Migraine responds
better to a combination of medical therapy and trigger point management
than routine medical therapy alone. NeuroRehabilitation (2015) 37:157-63.
doi:10.3233/NRE-151248

Toro-Velasco C, Arroyo-Morales M, Fernandez-de-Las-Penas C, Cleland JA,
Barrero-Hernandez FJ. Short-term effects of manual therapy on heart rate
variability, mood state, and pressure pain sensitivity in patients with chronic
tension-type headache: a pilot study. ] Manipulative Physiol Ther (2009)
32:527-35. doi:10.1016/j.jmpt.2009.08.011

Quintner JL, Cohen ML. Referred pain of peripheral nerve origin: an
alternative to the “myofascial pain” construct. Clin ] Pain (1994) 10:243-51.
d0i:10.1097/00002508-199409000-00012

Ashina S, Bendtsen L, Ashina M. Pathophysiology of tension-type headache.
Curr Pain Headache Rep (2005) 9:415-22. doi:10.1007/s11916-005-0021-8
Dilley A, Odeyinde S, Greening J, Lynn B. Longitudinal sliding of the median
nerve in patients with non-specific arm pain. Man Ther (2008) 13:536-43.
doi:10.1016/j.math.2007.07.004

Rossettini G, Testa M. Manual therapy RCTs: should we control placebo
in placebo control? Eur J Phys Rehabil Med (2017). doi:10.23736/S1973-
9087.17.05024-9

Altman DG, Schulz KE, Moher D, Egger M, Davidoff E, Elbourne D, et al.
The revised CONSORT statement for reporting randomized trials: expla-
nation and elaboration. Ann Intern Med (2001) 134:663-94. doi:10.7326/
0003-4819-134-8-200104170-00012

Boutron I, Guittet L, Estellat C, Moher D, Hrobjartsson A, Ravaud P. Reporting
methods of blinding in randomized trials assessing nonpharmacological
treatments. PLoS Med (2007) 4:e61. doi:10.1371/journal.pmed.0040061
Wood L, Egger M, Gluud LL, Schulz KE Juni P, Altman DG, et al.
Empirical evidence of bias in treatment effect estimates in controlled trials
with different interventions and outcomes: meta-epidemiological study.
BM]J (2008) 336:601-5. doi:10.1136/bmj.39465.451748.AD

Pildal J, Hrobjartsson A, Jorgensen KJ, Hilden J, Altman DG, Gotzsche PC.
Impact of allocation concealment on conclusions drawn from meta-analyses
of randomized trials. Int ] Epidemiol (2007) 36:847-57. doi:10.1093/ije/dym087
Karanicolas PJ, Farrokhyar F, Bhandari M. Practical tips for surgical research:
blinding: who, what, when, why, how? Can J Surg (2010) 53:345-8.

Boutron I, Moher D, Altman DG, Schulz KF, Ravaud P; CONSORT Group.
Extending the CONSORT statement to randomized trials of nonpharma-
cologic treatment: explanation and elaboration. Ann Intern Med (2008)
148:295-309. doi:10.7326/0003-4819-148-4-200802190-00008

Rvachew S, Matthews T. Demonstrating treatment efficacy using the single
subject randomization design: a tutorial and demonstration. J Commun
Disord (2017) 67:1-13. doi:10.1016/j.jcomdis.2017.04.003

Frontiers in Neurology | www.frontiersin.org

17

April 2018 | Volume 9 | Article 254


https://www.frontiersin.org/Neurology/
https://www.frontiersin.org
https://www.frontiersin.org/Neurology/archive
https://doi.org/10.1016/j.jbmt.2016.04.006
https://doi.org/10.1016/j.jbmt.2013.09.010
https://doi.org/10.1186/1129-2377-15-67
https://doi.org/10.1007/s10194-011-0296-6
https://doi.org/10.1007/s10194-011-0296-6
https://doi.org/10.1016/j.pain.2004.09.026
https://doi.org/10.1016/j.pain.2004.09.026
https://doi.org/10.1016/j.ctim.2011.12.001
https://doi.org/10.1177/
0333102415597889
https://doi.org/10.1177/
0333102415597889
https://doi.org/10.1016/j.jclinepi.2009.06.005
http://handbook.cochrane.org
http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42016046374
http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42016046374
https://doi.org/10.1016/j.apmr.2016.08.466
https://doi.org/10.1016/0197-2456(86)90046-2
https://doi.org/10.1111/j.1526-4637.2007.00316.x
http://handbook-5-1.cochrane.org/
https://doi.org/10.1097/AJP.0000000000000091
https://doi.org/10.1016/j.jbmt.2011.01.021
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1207/s15324796abm3201_6
https://doi.org/10.1207/s15324796abm3201_6
http://community.cochrane.org/tools/review-production-tools/revman-5/about-revman-5
http://community.cochrane.org/tools/review-production-tools/revman-5/about-revman-5
https://doi.org/10.1136/ebm.13.6.162-a
https://doi.org/10.1136/bmj.
39489.470347.AD
https://doi.org/10.1136/bmj.
39489.470347.AD
https://gradepro.org/cite.html
https://gradepro.org/cite.html
https://doi.org/10.1097/01.ajp.0000173017.64741.86
https://doi.org/10.1016/j.nrl.2014.01.002
https://doi.org/10.3233/NRE-2012-0764
https://doi.org/10.3109/14038196.2011.647333
https://doi.org/10.3233/NRE-151248
https://doi.org/10.1016/j.jmpt.2009.08.011
https://doi.org/10.1097/00002508-199409000-00012
https://doi.org/10.1007/s11916-005-0021-8
https://doi.org/10.1016/j.math.2007.07.004
https://doi.org/10.23736/S1973-
9087.17.05024-9
https://doi.org/10.23736/S1973-
9087.17.05024-9
https://doi.org/10.7326/
0003-4819-134-8-200104170-00012
https://doi.org/10.7326/
0003-4819-134-8-200104170-00012
https://doi.org/10.1371/journal.pmed.0040061
https://doi.org/10.1136/bmj.39465.451748.AD
https://doi.org/10.1093/ije/dym087
https://doi.org/10.7326/0003-4819-148-4-200802190-00008
https://doi.org/10.1016/j.jcomdis.2017.04.003

Falsiroli Maistrello et al.

TrPs Manual Treatment in Primary Headaches

89.

90.

91.

92.

93.

Wolery M, Harris SR. Interpreting results of single-subject research designs.
Phys Ther (1982) 62:445-52. doi:10.1093/ptj/62.4.445

Maricar N, Shacklady C, McLoughlin L. Effect of Maitland mobilization
and exercises for the treatment of shoulder adhesive capsulitis: a single-
case design. Physiother Theory Pract (2009) 25:203-17. doi:10.1080/
09593980902776654

Puentedura EJ, Brooksby CL, Wallmann HW, Landers MR. Rehabilitation
following lumbosacral percutaneous nucleoplasty: a case report. J Orthop
Sports Phys Ther (2010) 40:214-24. doi:10.2519/jospt.2010.3115

Treleaven J. A tailored sensorimotor approach for management of whiplash asso-
ciated disorders. A single case study. Man Ther (2010) 15:206-9. doi:10.1016/j.
math.2009.05.001

Lyngberg AC, Rasmussen BK, Jorgensen T, Jensen R. Has the prevalence
of migraine and tension-type headache changed over a 12-year period?

A Danish population survey. Eur ] Epidemiol (2005) 20:243-9. doi:10.1007/
$10654-004-6519-2

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2018 Falsiroli Maistrello, Geri, Gianola, Zaninetti and Testa. This is an
open-access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

Frontiers in Neurology | www.frontiersin.org

18

April 2018 | Volume 9 | Article 254


https://www.frontiersin.org/Neurology/
https://www.frontiersin.org
https://www.frontiersin.org/Neurology/archive
https://doi.org/10.1093/ptj/62.4.445
https://doi.org/10.1080/
09593980902776654
https://doi.org/10.1080/
09593980902776654
https://doi.org/10.2519/jospt.2010.3115
https://doi.org/10.1016/j.
math.2009.05.001
https://doi.org/10.1016/j.
math.2009.05.001
https://doi.org/10.1007/s10654-004-6519-2
https://doi.org/10.1007/s10654-004-6519-2
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	Effectiveness of Trigger Point 
Manual Treatment on the Frequency, Intensity, and Duration of Attacks in Primary Headaches: A Systematic Review and Meta-Analysis of Randomized Controlled Trials
	Introduction
	Methods
	Eligibility Criteria
	Types of Studies
	Types of Participants
	Types of Interventions
	Types of Comparators
	Types of Outcomes

	Search Strategy
	Study Selection
	Data Collection
	Risk of Bias (RoB) Assessment
	Analysis and Synthesis of Results
	Level of Evidence

	Results
	Study Selection
	General Study Characteristics
	Treatment and Sessions
	RoB Within Studies
	Synthesis of the Results
	TrPs Manual Treatment vs Minimal Active Intervention on TTH and MH Combined
	Frequency
	Intensity
	Duration

	Subgroup Analysis: Treatment Effects on TTH
	Frequency
	Intensity
	Duration

	Subgroup Analysis: Treatment Effects on MH
	Frequency
	Intensity
	Duration

	Additional Treatment Effects on TTH and MH
	Number of Active TrPs
	Pressure Pain Threshold (PTT) and TrPs Sensitivity
	Tablet Count and Medicine Consumption
	McGill Pain Questionnaire and Quality of Life (SF36)
	Headache Disability Inventory (HDI), Headache Impact Test-6 (HIT-6), and Perceived Clinical Change
	Quality and Quantity of Sleep and Stress and Coping (PSS)
	Cervical ROM



	Discussion
	Limitations
	Conclusion
	Author Contributions
	Funding
	Supplementary Material
	References


