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SERVIKOGEN BOSH OG‘RIG‘IDA MIOFASSIAL TRIGGER NUQTALARNING KLINIK AHAMIYATI:
FENOTIPLASHDAN MAQSADLI BOTULIN TOKSINI-A TERAPIYASIGACHA
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ANNOTATSIYA
Servikogen bosh og‘rig‘i (SBO) bo‘yin umurtga pog‘onasi, yuqori servikal bo‘g‘imlar va yumshoq to‘gimalardan kelib
chigadigan ikkilamchi bosh og‘rig‘i bo‘lib, klinik fenotipi ko‘pincha migren va zo‘rigish tipidagi bosh og‘rig“i bilan gisman ustma-
ust tushadi. Aynigsa, faol miofassial trigger nugtalar tipik bosh og‘rig“ini qayta chagirishi, mahalliy bosimga sezuvchanlikni oshirishi
va bo‘yin harakatlari bilan bog‘liq simptomlarni kuchaytirishi mumkin. Shu sababli SBOni fagat anatomik tashxis sifatida emas,
balki mushak-skelet, miofassial va nositseptiv komponentlari turli darajada ifodalangan geterogen klinik sindrom sifatida baholash
muhimdir. Ushbu magolada SBOda miofassial trigger nugtalarning diagnostik va patofiziologik ahamiyati, bosim og‘riq bo‘sag‘asi,
cervical range of motion, Cervical Flexion-Rotation Test, Neck Disability Index va Headache Impact Test-6 kabi ko‘rsatkichlarning
klinik giymati tahlil gilindi. Shuningdek, A tip botulin toksinining mushak relaksatsiyasi bilan bir gatorda periferik nositseptiv
mediatorlar ajralishini kamaytirishi mumkin bo‘lgan mexanizmlari va SBOda uni qo‘llashga oid mavjud klinik dalillar tangidiy
ko‘rib chiqildi. Hozirgi dalillar BONT-A samaradorligi bo‘yicha bir xil xulosaga kelish imkonini bermaydi; bu holat bemorlarni
tanlash mezonlari, doza, preparat, in’eksiya nuqtalari va natijalarni baholash usullarining geterogenligi bilan izohlanadi. Magolada
faol trigger nugtalar soni va lokalizatsiyasi, tipik og‘rigni palpatsiya bilan gayta chagirish, bosim og‘rig bo‘sag‘asi, bo‘yin
harakatchanligi, NDI, HIT-6 va bosh og‘rig‘i kundaligi kabi parametrlarni birlashtiruvchi klinik fenotiplash yondashuvi taklif etiladi.
Bu yondashuv BoNT-Aga ehtimoliy javob beruvchi bemorlarni kelgusida prospektiv ravishda aniglash uchun ilmiy asos yaratishi
mumkin.
Kalit so‘zlar: servikogen bosh og‘rig‘i, miofassial trigger nugta, A tip botulin toksini, botulinoterapiya, bosim og‘rig bo“sag‘asi,
cervical range of motion, Neck Disability Index, Headache Impact Test-6, personalizatsiyalangan davolash.

Xomxuesa Junoap TaxkueBHa
®apmoHoB XaéTOex PaxpuInH yriu
Byxapckuii rocy1apCcTBEHHBIM MEAUIUHCKUA HHCTUTYT

KJIMHAYECKOE 3HAYEHUE MUO®ACIHUAJIBHBIX TPUTTEPHBIX TOYEK IPUA IIEPBUKOTEHHOM
T'OJIOBHOM BOJIM: OT ®EHOTUIIMPOBAHUS K TAPTETHOM TEPAITUU BOTYJIMHAYECKAM TOKCUHOM
THUIIA A

AHHOTAINA

LepBukorennas ronoaas 6ons (LII'B) mpencrasiser codoli BTOPUUHYIO TOJIOBHYIO 00JIb, CBA3AHHYIO C ITATOJIOTHEH CTPYKTYP
LIEHHOTO OTAENA MO3BOHOYHUKA M MATKHX TKaHEH ILeH, IIPU 3TOM €€ KIMHHYECKUH (DEHOTHI YaCTHIHO MEPEKPBIBAECTCS C MUTPEHBIO
U TOJOBHOW OOJBIO HANpsDKEHWS. AKTHBHBIE MHO(aclUaIbHbIE TPUTTEPHBIE TOYKH MOTYT BOCHPOW3BOIUTH MPUBBIYHYIO IS
MAIMEHTa TOJOBHYIO O0JIb, CHMXKATh MOPOT 00JIEBO YyBCTBUTEIBHOCTH IPH AABICHHHM M YCHJIMBATH CHMIITOMBI, CBSI3aHHBIC C
JIBIDKCHHUSAMH IIeH. DTO 1M03BoJIsieT paccMaTpuBath L{I'b He kak oHOPOHBIN CHHIPOM, a KaK TeTEpPOTeHHOE COCTOSHUE C Pa3IIMYHON
BBIPKEHHOCTBIO CYyCTaBHOT'O, MBIIIEYHOTO, MHO(DaCIHaIBLHOTO M HOIMIETITHBHOTO KOMITOHEHTOB. B cTaThe mpoaHaM3upOBaHbI
KIIMHUYECKOEe U MaTO(H3HOJIOTHYECKOE 3HAUCHNE MHO(DACIIHAIBHBIX TPUITEPHBIX TOYEK, THATHOCTHYECKAsi poJib opora 0omeBoi
YyBCTBUTEIFHOCTH TIpH AaBlieHnH, oObeMa merkeHuin men, Cervical Flexion-Rotation Test, Neck Disability Index u Headache
Impact Test-6. Kputndaecku paccMOTpeHBI MEXaHU3MBI AeHCTBUS 00Ty MHNYecKoro TokcuHa Tina A (BoNT-A), Bkimrovaromye He
TOJIBKO CHIDKEHHE MBIIIEYHOH THIIEPAKTUBHOCTH, HO M MOIYJLIIHUIO TepH(eprudecKkoil HOLMLENTUBHOM INepenadn, a TakxKe
HMEIOINECs] KIMHAYECKUe naHHble 0 npuMeHeHnr BoNT-A npu HI'b. Pe3ynbraTsl nccieqoBaHuil OCTarOTCS HEOIHOPOIHBIMHU:
MTOJIOXKUTENBHBIE 3((EKTHI B OTJACIBHBIX PA00TaX COCYIIECTBYIOT C KAUeCTBEHHBIMH ILIAIE00-KOHTPOIMPYEMBIMH HCCIIEA0BAHUSMHA
6e3 yOemuTeNbHOr0 MperMyIecTBa MIpenapaTa. BeposSTHEIMU NPUYMHAME SIBIISIOTCS PasJIMudsl B TUArHOCTHUECKUX KPUTECPHSX,
J103ax, Mpenaparax, [eJeBbIX MBIIIAaxX, TOYKaX BBEJACHUS W (PEHOTHIAX IMAIMEHTOB. B kauecTBEe MEpCIEKTHBHOTO HAINPABICHUS
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MIPEVIOKEHO O0BEMHEHNE KOJIMYECTBA M JIOKAJIM3ALNHA AKTHUBHBIX TPUITEPHBIX TOYEK, BOCIPOM3BEACHHS NMPUBBIYHON OOJH MpH
MaJblIAIe, opora O0OJICBOW YYBCTBUTEIBHOCTH, TOKa3arenel moasmwkHocTH Ien, NDI, HIT-6 u mHeBHUWKA TOJOBHOW OOIU B
eANHBI KIMHUYecKuil mpoduib. Takoil momxon TpeOyeT MPOCIEKTUBHOW MPOBEPKH, HO MOXET CTaTh OCHOBOW IUIsi OTOOpa
MAIFICHTOB C OOJBIICH BEPOSTHOCTEIO OTBETa Ha TapreTHyro BoNT-A-Tepamnuto.

KnroueBble ci10Ba: EpBUKOT€HHAS TOJIOBHAS 00J1b, MUO(ACIHATBHBIE TPUTTEPHBIC TOUYKH, OOTYJIMHUYECKNI TOKCHH THUIA A,
60TyIMHOTEpAITHS, TIOPOr OOJIEBOI YyBCTBUTENBLHOCTH, 00beM aBrxeHui 1men, Neck Disability Index, Headache Impact Test-6,
MIEPCOHAIM3UPOBaHHAS TEPAITHS.

Xodjiyeva Dilbar Tadjiyevna
Farmonov Hayotbek Fakhriddin ugli
Bukhara State Medical Institute

CLINICAL SIGNIFICANCE OF MYOFASCIAL TRIGGER POINTS IN CERVICOGENIC HEADACHE: FROM
PHENOTYPING TO TARGETED BOTULINUM TOXIN TYPE A THERAPY
ANNOTATION
Cervicogenic headache (CGH) is a secondary headache attributed to cervical structures and soft tissues, with a clinical phenotype
that may partially overlap with migraine and tension-type headache. Active myofascial trigger points can reproduce a patient’s
familiar headache, increase local pressure sensitivity, and amplify symptoms provoked by cervical movement or sustained posture.
These observations support a view of CGH as a heterogeneous clinical syndrome in which articular, muscular, myofascial, and
nociceptive mechanisms contribute in different proportions. This narrative review analyzes the clinical and pathophysiological
significance of myofascial trigger points in CGH and examines the value of pressure pain threshold assessment, cervical range of
motion, the Cervical Flexion-Rotation Test, the Neck Disability Index, and the Headache Impact Test-6 for phenotyping patients.
The biological rationale for botulinum toxin type A (BoNT-A) is considered beyond muscle relaxation, including its capacity to
interfere with the release of nociceptive mediators from peripheral sensory terminals. Current clinical evidence for BONT-A in CGH
is inconsistent: some controlled studies report reductions in headache intensity and frequency, whereas a methodologically rigorous
crossover trial found no significant advantage over placebo. Recent reviews emphasize substantial heterogeneity in diagnostic
criteria, toxin formulation, dose, injection sites, and outcome measures. We therefore propose a hypothesis-generating clinical
framework that integrates the number and distribution of active trigger points, reproduction of the habitual headache on palpation,
pressure pain thresholds, cervical mobility, functional disability, headache burden, and analgesic use. Such multidimensional
phenotyping may provide a more rational basis for future prospective studies designed to identify patients who are more likely to
respond to trigger point-targeted BoNT-A therapy.
Keywords: cervicogenic headache, myofascial trigger points, botulinum toxin type A, botulinum therapy, pressure pain
threshold, cervical range of motion, Neck Disability Index, Headache Impact Test-6, personalized treatment.

I. Introduction neck movement, provocation by cervical maneuvers, local

Cervicogenic headache (CGH) is classified by the tenderness, and altered motor control [1,3,4]. Yet no single
International Classification of Headache Disorders, third edition  physical sign is sufficiently specific to establish the diagnosis in
(ICHD-3), as a secondary headache caused by a disorder of the isolation [3,4].
cervical spine or the soft tissues of the neck. The diagnosis Among the most clinically intriguing findings is the presence
requires evidence of a cervical lesion or disorder capable of of active myofascial trigger points in the suboccipital and
producing headache and evidence supporting a causal cervical muscles. Trigger points are not unique to CGH, but
relationship, such as temporal association, improvement in increased sensitivity in specific muscles, reproduction of the
parallel with the cervical disorder, reduced cervical range of  patient’s familiar pain pattern, and asymmetry in pressure pain
motion with provocation of headache, or abolition of pain after  thresholds may help define a clinically meaningful subgroup [7-
diagnostic blockade [1]. The same classification also  9]. This subgroup is especially relevant to interventions directed
acknowledges a clinically important area of overlap: headache at skeletal muscle and peripheral nociceptive input. Botulinum
causally associated with cervical myofascial pain may resemble  toxin type A (BoNT-A) is an established neuromuscular
tension-type headache, and an appendix diagnosis of headache therapeutic agent with additional antinociceptive actions.
attributed to cervical myofascial pain remains available whilethe  Although it is approved for chronic migraine, its role in CGH
evidence base continues to evolve [1]. This diagnostic boundary  remains uncertain because controlled trials have produced
is not a semantic issue. It directly affects patient selection, study  conflicting results and injection protocols vary markedly [13-
populations, and the interpretation of treatment response. 16].

The epidemiology of CGH is more uncertain than often The central argument of this review is that the apparent
assumed. A 2025 systematic review and meta-analysis that inconsistency of BONT-A studies in CGH may partly reflect a
applied International Classification of Headache Disorders mismatch between a heterogeneous syndrome and relatively
criteria found limited population-level evidence and reported a  uniform injection strategies. If the clinically relevant pain
prevalence of 3.9% in the single eligible population-based study,  generator differs between patients, fixed-site treatment may
while pooled relative frequency in tertiary headache clinicswas  dilute benefit in the subgroup whose habitual headache is
approximately 3.1% [2]. The scarcity and heterogeneity of high-  reproducibly driven by active myofascial trigger points. A
quality epidemiological data reinforce the need for rigorous phenotypic approach that combines headache characteristics,
phenotyping rather than broad labels. In clinical practice, cervical functional impairment, trigger point mapping, pressure
patients diagnosed with CGH frequently present with unilateral  pain thresholds, and disability measures could therefore provide
or side-dominant pain, posterior-to-anterior radiation, restricted
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a more rational platform for future targeted trials and prognostic
modeling.

Il. Materials and methods

This article was prepared as a focused narrative review and
clinical-conceptual synthesis. PubMed/MEDLINE and journal
publisher databases were searched through September 2026
using combinations of the terms “cervicogenic headache”,
“myofascial trigger point”, “pressure pain threshold”, “cervical
flexion-rotation test”, “Neck Disability Index”, “Headache
Impact Test-6", “botulinum toxin type A”, “botulinum therapy”,
“central sensitization”, and “manual therapy”. Priority was given
to ICHD-3 diagnostic guidance, systematic reviews and meta-
analyses, diagnostic accuracy studies, randomized controlled
trials, and recent clinical reviews. Older mechanistic and clinical
studies were retained when they represented foundational
evidence directly relevant to myofascial pain, trigger points, or
BoNT-A in CGH. Because this is not a formal systematic review,
no pooled effect estimate was calculated. The purpose was to
integrate the available evidence into a clinically testable
framework aligned with future prospective studies of trigger
point-targeted BoNT-A therapy.

111. Cervicogenic headache as a clinical phenotype

The concept of CGH is based on referred pain from cervical
structures to the head through convergence of upper cervical and
trigeminal nociceptive afferents. Clinically, the syndrome often
begins in the upper neck or occipital region and spreads
anteriorly toward the temporal, frontal, or orbital areas. Side-
locked pain, aggravation by neck movement, sustained posture,
or digital pressure over cervical structures, and restricted cervical
mobility support a cervical source, but none of these findings is
absolutely specific [1,3]. Migrainous features such as nausea or
photophobia can occur, generally to a lesser degree than in
migraine, further complicating differential diagnosis [1].

A major advance in the clinical understanding of CGH has
been the shift from single-test diagnosis to impairment patterns.
Jull emphasized that reduced movement, upper cervical joint
signs, and impaired deep cervical flexor function are more
informative when interpreted together than when considered as
isolated abnormalities [3]. Demont and colleagues reached a
similar conclusion in a systematic review of diagnostic studies:
history, signs, symptoms, and physical examination can support
the diagnosis, but the certainty of evidence varies and no single
finding should dominate clinical reasoning [4].

The Cervical Flexion-Rotation Test (CFRT) is one of the
better studied physical examination tools. In C1-C2-related
CGH, early work demonstrated high sensitivity and specificity
when performed by trained examiners [6]. A later meta-analysis
found pooled sensitivity and specificity around 0.83, although
certainty of evidence was limited by the small number of studies
and methodological concerns [5]. The test is therefore best
regarded as one component of a broader phenotype rather than a
definitive standalone test. The same principle applies to cervical
range of motion (CROM), which captures functional restriction
but cannot establish causality by itself.

Functional impact should also be quantified. The Neck
Disability Index (NDI) provides a structured measure of neck-
related functional limitation, while the Headache Impact Test-6
(HIT-6) estimates the burden of headache on daily life. A 28-day
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headache diary adds information that questionnaires cannot
provide reliably from recall alone: monthly headache days,
duration of individual episodes, peak and average intensity,
provocation patterns, and analgesic consumption. When
combined, these measures characterize severity along multiple
dimensions and create reproducible endpoints for therapeutic
studies.

V. Myofascial trigger points: from association to clinical
target

Myofascial trigger points are hyperirritable areas within
skeletal muscle that may produce local pain, referred pain, motor
dysfunction, or autonomic responses when stimulated. Their
diagnostic reproducibility has been debated, but in headache
disorders the clinically most relevant feature is not merely
tenderness: it is the reproduction of the patient’s familiar pain
pattern. This distinction matters because generalized tenderness
can reflect sensitization, anxiety, sleep disruption, or chronic
pain burden, whereas a site that reliably reproduces the habitual
headache may have greater mechanistic relevance.

The relationship between myofascial pain and CGH has been
recognized for decades. Jaeger reported that patients with
cervicogenic headache had multiple trigger points on the
symptomatic side and that palpation reproduced the typical
headache in a substantial proportion of cases [9]. More recent
work has refined this concept using pressure algometry. Olivier
and colleagues found that trigger point sensitivity in the upper
trapezius was greater in patients with cervicogenic than non-
cervicogenic headache, suggesting that local pressure sensitivity
may contribute to clinical differentiation [7]. Systematic review
data also indicate that pressure pain thresholds in the cranio-
cervical region are often reduced in headache populations,
although the strength and location of this effect vary between
diagnoses [8].

These observations fit a plausible pathophysiological
sequence. Repetitive nociceptive input from cervical joints,
muscles, fascia, or entheses may increase excitability within the
trigeminocervical complex. Persistent muscle overload, altered
motor control, protective co-contraction, and painful movement
can then reinforce peripheral nociception. As pain becomes
chronic, pressure hypersensitivity may extend beyond the
original local generator, reflecting broader changes in pain
processing. Importantly, central sensitization should not be
inferred from a single questionnaire or tender point. The 2025
modification of the Central Sensitization Inventory for patients
with headache provides a useful clinical measure of symptom
burden, but mechanistic interpretation still requires caution [17].

This leads to a clinically useful distinction between a trigger
point that is merely present and an active trigger point that is
concordant with the patient’s complaint. For future BONT-A
trials, the latter is more relevant. A myofascial-dominant CGH
phenotype could reasonably be defined by a cluster of features:
reproducible habitual headache on trigger point palpation,
multiple active points in anatomically plausible cervical
muscles, reduced local pressure pain thresholds, pain provoked
by cervical movement or posture, and measurable neck-related
disability. Such a phenotype is a research hypothesis rather than
an established diagnostic subtype, but it can be tested
prospectively.
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Table 1

Candidate clinical markers for a myofascial-dominant cervicogenic headache phenotype

Clinical domain Practical measurement

Potential interpretation for targeted BoNT-A
research

Habitual headache
reproduction

Standardized palpation of
suspected active trigger points

High face-validity marker that the examined muscle
contributes to the patient’s typical pain pattern;
should be recorded as present/absent and by muscle.

Number and anatomical
distribution of active trigger
points

Trigger point
burden

May reflect the extent of clinically relevant
myofascial involvement; requires standardized
examination.

Pressure pain
threshold

Digital pressure algometry at
predefined cervical muscles

Quantifies mechanical sensitivity and allows side-to-
side and longitudinal comparison.

CROM: flexion, extension,

Cervical mobility | eral flexion, rotation

Captures mechanical restriction and provocation;
useful as a functional outcome rather than a
standalone diagnostic criterion.

Upper cervical Cervical Flexion-Rotation Test

Supports identification of upper cervical movement

function impairment, particularly C1-C2-related dysfunction.
l\_leck_—(elated Neck Disability Index (NDI) Measures the fun(_:tlonal consequences of cervical
disability pain and dysfunction.

HIT-6 and 28-day headache

Headache burden .
diary

Measures real-world impact, headache days,
duration, intensity, provocation, and analgesic use.

Central sensitization symptom
screening plus widespread PPT
when feasible

Pain amplification

May identify patients in whom generalized pain
amplification could reduce the specificity of local
trigger point findings.

V. Why targeted bont-a is biologically plausible

Botulinum toxin type A is best known for cleaving SNAP-25
at presynaptic cholinergic nerve terminals, thereby reducing
acetylcholine release and producing temporary
chemodenervation. In myofascial pain, however, muscle
relaxation is unlikely to be the only relevant mechanism.
Experimental and translational studies show that BONT-A can
influence nociceptive signaling by reducing exocytotic release of
mediators such as glutamate, substance P, and calcitonin gene-
related peptide from sensory terminals, thereby modulating
peripheral sensitization [16]. These effects provide a biologically
plausible bridge between trigger point-targeted injection and
headache reduction, especially when the injected muscle is a
reproducible source of the patient’s pain.

The therapeutic logic is therefore twofold. First, reducing
excessive or painful muscle activity may interrupt a mechanical
cycle of overload, protective spasm, and painful movement.
Second, decreasing peripheral nociceptive drive may reduce the
barrage of input reaching the trigeminocervical complex. The
second mechanism is particularly relevant to chronic pain states,
because sustained peripheral input can help maintain central
amplification even after the initial structural trigger becomes less
prominent. Nevertheless, this mechanistic plausibility does not
prove clinical efficacy in CGH. The central question is whether
the right patients and the right muscles are being treated.

A fixed injection protocol assumes that the same muscles and
anatomical sites are relevant across patients. A trigger point-
guided strategy assumes the opposite: that the clinically
dominant myofascial generators vary between individuals and
should be mapped before injection. Muscles that commonly
deserve examination include the upper trapezius, splenius
capitis, splenius cervicis, semispinalis capitis,
sternocleidomastoid, levator scapulae, and suboccipital muscles.
The selection of a target should be based on concordant clinical
evidence, not tenderness alone. This is precisely where trigger
point mapping, pressure pain thresholds, cervical movement
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testing, and headache reproduction can become a coherent
treatment-selection strategy rather than a collection of unrelated
measurements.

VI. Current clinical evidence for bont-a and why results
conflict

The clinical literature on BoNT-A in CGH is small and
inconsistent. A randomized, double-blind, placebo-controlled
crossover trial by Linde and colleagues included 28 patients with
long-standing treatment-resistant CGH and used fixed injection
sites in neck muscles. The study did not demonstrate a significant
benefit of onabotulinumtoxinA over placebo for the primary
endpoint or secondary outcomes [14]. By contrast, Karadas and
colleagues studied 40 patients and reported reductions in pain
severity and frequency, with between-group differences favoring
BoONT-A at 12 weeks [13]. These apparently conflicting results
have shaped the controversy surrounding botulinum therapy in
CGH.

The most recent focused review of BoONT-A in cervicogenic
headache, published in 2026, identified only five eligible studies
and emphasized substantial heterogeneity in diagnostic criteria,
toxin formulations, dosing, target muscles, injection techniques,
and outcome measures [15]. Several studies suggested benefit,
particularly in chronic or treatment-resistant populations and in
protocols that incorporated trigger-point guidance, but the
authors concluded that the overall evidence remains inconclusive
[15]. This conclusion is clinically important: absence of
consistent superiority in a heterogeneous syndrome does not
automatically mean that all biologically defined subgroups are
equally unlikely to respond.

Broader treatment literature also argues against positioning
BoNT-A as a universal first-line intervention. Myofascial release
can reduce pain and disability in CGH, although certainty of
evidence is limited by study heterogeneity [10]. A 2025 network
meta-analysis found that manual therapy approaches can
improve pain and function, while a 2026 network meta-analysis
comparing multiple CGH treatments highlighted the value of
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multimodal rehabilitation strategies [11,12]. These data support
a stepped approach: establish the diagnosis, treat modifiable
cervical impairments, and reserve invasive or targeted
interventions for carefully selected patients with persistent
disability or a clear clinical pain generator.

Why might BoNT-A studies disagree? At least six sources of
heterogeneity are plausible. First, CGH itself is diagnostically
heterogeneous. Second, some studies use fixed-site protocols
while others individualize targets. Third, different toxin
preparations and dose-equivalence assumptions may not be

interchangeable. Fourth, outcome timing varies and may not
align with the pharmacodynamic window of BoNT-A. Fifth,
clinically meaningful response may be obscured if headache
frequency, intensity, disability, and analgesic use are analyzed
separately without a predefined responder definition. Sixth,
central pain amplification and psychosocial comorbidity may
reduce the specificity of a purely peripheral intervention. These
factors make patient selection and baseline phenotyping central
scientific questions rather than secondary details.

Table 2

Selected evidence on botulinum toxin type A in cervicogenic headache

Study

Design / population

Injection strategy

Main finding

Interpretive point

Linde et al., 2011
[14]

Randomized, double-
blind, placebo-
controlled crossover;
28 adults with
treatment-resistant
CGH

Fixed sites in neck
muscles on the pain
side

No significant
advantage over
placebo for the
primary endpoint or
secondary efficacy
outcomes

High-quality negative
trial suggests that
fixed-site treatment is
not universally
effective.

Karadas et al., 2012
[13]

Placebo-controlled
clinical trial; 40

Multiple cranial and
cervical muscles;

Pain severity and
frequency improved,
with significant
between-group

Positive signal, but
protocol differed
substantially from the

or refractory

patients total 150 U differences at 12 negative crossover
study.

weeks

Overall evidence

. . Supports

inconclusive; several -

. Heterogeneous . standardized
Vasconcelos Fonseca | Focused review; 5 formulations. doses studies reported henotvbing and
& Camdes-Barbosa, studies (4 RCTs, 1 | d’ ' benefit, especially in phenotyping |
2026 [15] prospective study) MUSCTES, an trigger point-guided Injection protocois
techniques before efficacy can be

judged definitively.

populations

VII. Toward a predictive clinical model

A clinically useful predictive model should begin with a clear
definition of response. For a future prospective study, response
could be defined using a composite anchored in clinically
meaningful change: reduction in headache days, reduction in
average or peak pain intensity, improvement in NDI or HIT-6,
and reduction in acute analgesic use. A composite approach
would better reflect the multidimensional burden of CGH than a
single pain score. Importantly, the response threshold must be
prespecified before analysis to avoid data-driven definitions.

Baseline candidate predictors should be measurable,
reproducible, and biologically plausible. These include disease
duration, monthly headache days, side-locked versus alternating
pain, pain provocation by cervical movement, number and
distribution of active myofascial trigger points, reproduction of
the habitual headache during palpation, pressure pain threshold
at predefined muscles, cervical range of motion, CFRT results,
NDI, HIT-6, and analgesic use. Age, sex, prior treatment
exposure, affective symptoms, sleep quality, and indicators of
pain amplification may act as modifiers or confounders and
should be collected systematically when feasible.

The statistical pathway should also be planned prospectively.
Univariate comparisons can identify candidate variables
associated with response, but multivariable logistic regression is
needed to determine independent predictors. Receiver operating
characteristic (ROC) analysis may then be used to identify
clinically useful cut-off values for continuous measures such as
pressure pain threshold, NDI, HIT-6, or headache frequency.
Internal validation, penalization when the number of predictors
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is large relative to the sample size, and transparent reporting of
calibration and discrimination are necessary to prevent an
apparently strong model from collapsing in a new cohort. A
prediction model is clinically useful only if it performs beyond
the development dataset.

An especially important hypothesis is that the predictive
value may reside not in one variable but in concordance between
domains. For example, a patient with multiple active trigger
points, reproducible habitual headache on palpation, reduced
local pressure pain threshold, restricted cervical rotation, and
high neck-related disability may represent a more coherent
myofascial phenotype than a patient with diffuse tenderness,
normal cervical mobility, and widespread pressure
hypersensitivity. Testing such interactions could reveal why two
patients carrying the same diagnostic label respond differently to
the same intervention.

This framework also has practical value outside research. It
encourages the clinician to answer three questions before
considering targeted BONT-A: Is the headache diagnosis secure?
Is there evidence that a particular cervical muscle or myofascial
region reproduces and sustains the patient’s typical pain? Is the
overall pain pattern sufficiently localized that reducing
peripheral input is biologically likely to matter? These questions
do not replace guidelines or clinical judgment, but they reduce
the risk of treating an anatomical map rather than a patient-
specific pain generator.

VIII. Discussion

The available literature supports a nuanced interpretation of
myofascial involvement in CGH. Trigger points are neither
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pathognomonic nor clinically irrelevant. Their value depends on
how they are defined and integrated with the rest of the
examination. Simple tenderness has low specificity;
reproduction of the habitual headache, asymmetric sensitivity,
restricted movement, and functional impairment together
provide a stronger clinical signal. This is consistent with
contemporary CGH research emphasizing impairment patterns
rather than isolated tests [3,4].

The same principle helps explain the uncertain literature on
BoNT-A. The treatment has a plausible mechanism and some
positive clinical signals, but it is not supported by uniformly
positive randomized evidence [13-16]. A binary conclusion that
BoNT-A either “works” or “does not work” for all CGH is
therefore premature. A more useful question is whether a
definable phenotype exists in which peripheral myofascial input
is sufficiently important that targeted chemodenervation and
sensory modulation produce a clinically meaningful effect. The
current evidence cannot answer that question because most
studies were not designed around validated phenotype-response
relationships.

Recent systematic reviews of manual therapy, myofascial
release, and multimodal treatment also reinforce the importance
of conservative care [10-12]. This should not be interpreted as
an argument against interventional treatment. Rather, it defines
the clinical context in which targeted BoNT-A should be studied:
patients with a confirmed diagnosis, persistent symptoms despite
appropriate conservative management, and demonstrable active
myofascial generators. Such enrichment may increase biological
coherence and reduce the noise that undermines small clinical
trials.

Several limitations of the proposed framework should be
acknowledged. First, trigger point examination is examiner-
dependent, and standardization of palpation pressure, anatomical
mapping, and the definition of concordant pain is essential.
Second, pressure pain threshold values are influenced by local
tissue characteristics and broader pain sensitivity. Third, CROM
and CFRT assess function but do not identify a specific
nociceptive generator. Fourth, the overlap between CGH,
migraine, tension-type headache, and occipital neuralgia can

lead to diagnostic contamination [1,18]. Finally, the prognostic
role of NDI, HIT-6, trigger point count, and algometry for
BoONT-A response remains hypothetical until tested
prospectively.

Despite these limitations, the proposed approach offers a
practical research pathway. It converts a broad dissertation
question into measurable clinical variables and a testable
therapeutic hypothesis. A well-designed prospective study could
randomize or compare patients receiving individualized trigger
point-targeted BONT-A with a standardized treatment strategy,
follow outcomes at 4, 8, 12, and ideally 24 weeks, and use
multivariable modeling to distinguish responders from non-
responders. Such a design would address the central gap
identified by recent reviews: not merely whether BONT-A has an
average effect, but which patient profile is most likely to benefit
and why.

IX. Conclusion

Cervicogenic headache is a clinically heterogeneous
secondary headache in which cervical joint dysfunction, muscle
impairment, myofascial pain, and altered nociceptive processing
may contribute in different proportions. Active myofascial
trigger points are clinically relevant when they reproduce the
patient’s habitual headache and are supported by concordant
findings such as reduced pressure pain thresholds, restricted
cervical mobility, positive upper cervical functional testing, and
measurable disability. Botulinum toxin type A has a biologically
plausible role through both neuromuscular and antinociceptive
mechanisms, but current evidence in CGH remains inconsistent
because the available studies are few and heterogeneous. Future
research should therefore move beyond fixed injection maps and
diagnosis-only enrollment toward standardized clinical
phenotyping. Integrating trigger point mapping, pressure
algometry, CROM, CFRT, NDI, HIT-6, headache diaries, and
analgesic use may allow the development and validation of
prognostic criteria for targeted BoNT-A therapy. The key
scientific objective is not to assume efficacy in all patients, but
to identify the subgroup in whom a reproducible myofascial pain
generator is sufficiently dominant to make individualized BoNT-
A treatment rational and clinically meaningful.
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