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ANNOTATSIYA 
Servikogen bosh og‘rig‘i (SBO) bo‘yin umurtqa pog‘onasi, yuqori servikal bo‘g‘imlar va yumshoq to‘qimalardan kelib 

chiqadigan ikkilamchi bosh og‘rig‘i bo‘lib, klinik fenotipi ko‘pincha migren va zo‘riqish tipidagi bosh og‘rig‘i bilan qisman ustma-
ust tushadi. Ayniqsa, faol miofassial trigger nuqtalar tipik bosh og‘rig‘ini qayta chaqirishi, mahalliy bosimga sezuvchanlikni oshirishi 
va bo‘yin harakatlari bilan bog‘liq simptomlarni kuchaytirishi mumkin. Shu sababli SBOni faqat anatomik tashxis sifatida emas, 
balki mushak-skelet, miofassial va nositseptiv komponentlari turli darajada ifodalangan geterogen klinik sindrom sifatida baholash 
muhimdir. Ushbu maqolada SBOda miofassial trigger nuqtalarning 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 qiymati tahlil qilindi. Shuningdek, A tip botulin toksinining mushak relaksatsiyasi bilan bir qatorda periferik nositseptiv 
mediatorlar ajralishini kamaytirishi mumkin bo‘lgan mexanizmlari va SBOda uni qo‘llashga oid mavjud klinik dalillar tanqidiy 
ko‘rib chiqildi. Hozirgi dalillar BoNT-A samaradorligi bo‘yicha bir xil xulosaga kelish imkonini bermaydi; bu holat bemorlarni 
tanlash mezonlari, doza, preparat, inʼeksiya nuqtalari va natijalarni baholash usullarining geterogenligi bilan izohlanadi. Maqolada 
faol trigger nuqtalar soni va lokalizatsiyasi, tipik og‘riqni palpatsiya bilan qayta chaqirish, bosim og‘riq 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 aniqlash uchun ilmiy asos yaratishi 
mumkin. 

Kalit so‘zlar: servikogen bosh og‘rig‘i, miofassial trigger nuqta, A tip botulin toksini, botulinoterapiya, bosim og‘riq bo‘sag‘asi, 
cervical range of motion, Neck Disability Index, Headache Impact Test-6, personalizatsiyalangan davolash. 
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КЛИНИЧЕСКОЕ ЗНАЧЕНИЕ МИОФАСЦИАЛЬНЫХ ТРИГГЕРНЫХ ТОЧЕК ПРИ ЦЕРВИКОГЕННОЙ 

ГОЛОВНОЙ БОЛИ: ОТ ФЕНОТИПИРОВАНИЯ К ТАРГЕТНОЙ ТЕРАПИИ БОТУЛИНИЧЕСКИМ ТОКСИНОМ 
ТИПА А 

АННОТАЦИЯ 
 Цервикогенная головная боль (ЦГБ) представляет собой вторичную головную боль, связанную с патологией структур 

шейного отдела позвоночника и мягких тканей шеи, при этом ее клинический фенотип частично перекрывается с мигренью 
и головной болью напряжения. Активные миофасциальные триггерные точки могут воспроизводить привычную для 
пациента головную боль, снижать порог болевой чувствительности при давлении и усиливать симптомы, связанные с 
движениями шеи. Это позволяет рассматривать ЦГБ не как однородный синдром, а как гетерогенное состояние с различной 
выраженностью суставного, мышечного, миофасциального и ноцицептивного компонентов. В статье проанализированы 
клиническое и патофизиологическое значение миофасциальных триггерных точек, диагностическая роль порога болевой 
чувствительности при давлении, объема движений шеи, Cervical Flexion-Rotation Test, Neck Disability Index и Headache 
Impact Test-6. Критически рассмотрены механизмы действия ботулинического токсина типа А (BoNT-A), включающие не 
только снижение мышечной гиперактивности, но и модуляцию периферической ноцицептивной передачи, а также 
имеющиеся клинические данные о применении BoNT-A при ЦГБ. Результаты исследований остаются неоднородными: 
положительные эффекты в отдельных работах сосуществуют с качественными плацебо-контролируемыми исследованиями 
без убедительного преимущества препарата. Вероятными причинами являются различия в диагностических критериях, 
дозах, препаратах, целевых мышцах, точках введения и фенотипах пациентов. В качестве перспективного направления 
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предложено объединение количества и локализации активных триггерных точек, воспроизведения привычной боли при 
пальпации, порога болевой чувствительности, показателей подвижности шеи, NDI, HIT-6 и дневника головной боли в 
единый клинический профиль. Такой подход требует проспективной проверки, но может стать основой для отбора 
пациентов с большей вероятностью ответа на таргетную BoNT-A-терапию. 

Ключевые слова: цервикогенная головная боль, миофасциальные триггерные точки, ботулинический токсин типа А, 
ботулинотерапия, порог болевой чувствительности, объем движений шеи, Neck Disability Index, Headache Impact Test-6, 
персонализированная терапия. 
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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 
Cervicogenic headache (CGH) is classified by the 

International Classification of Headache Disorders, third edition 
(ICHD-3), as a secondary headache caused by a disorder of the 
cervical spine or the soft tissues of the neck. The diagnosis 
requires evidence of a cervical lesion or disorder capable of 
producing headache and evidence supporting a causal 
relationship, such as temporal association, improvement in 
parallel with the cervical disorder, reduced cervical range of 
motion with provocation of headache, or abolition of pain after 
diagnostic blockade [1]. The same classification also 
acknowledges a clinically important area of overlap: headache 
causally associated with cervical myofascial pain may resemble 
tension-type headache, and an appendix diagnosis of headache 
attributed to cervical myofascial pain remains available while the 
evidence base continues to evolve [1]. This diagnostic boundary 
is not a semantic issue. It directly affects patient selection, study 
populations, and the interpretation of treatment response. 

The epidemiology of CGH is more uncertain than often 
assumed. A 2025 systematic review and meta-analysis that 
applied International Classification of Headache Disorders 
criteria found limited population-level evidence and reported a 
prevalence of 3.9% in the single eligible population-based study, 
while pooled relative frequency in tertiary headache clinics was 
approximately 3.1% [2]. The scarcity and heterogeneity of high-
quality epidemiological data reinforce the need for rigorous 
phenotyping rather than broad labels. In clinical practice, 
patients diagnosed with CGH frequently present with unilateral 
or side-dominant pain, posterior-to-anterior radiation, restricted 

neck movement, provocation by cervical maneuvers, local 
tenderness, and altered motor control [1,3,4]. Yet no single 
physical sign is sufficiently specific to establish the diagnosis in 
isolation [3,4]. 

Among the most clinically intriguing findings is the presence 
of active myofascial trigger points in the suboccipital and 
cervical muscles. Trigger points are not unique to CGH, but 
increased sensitivity in specific muscles, reproduction of the 
patient’s familiar pain pattern, and asymmetry in pressure pain 
thresholds may help define a clinically meaningful subgroup [7–
9]. This subgroup is especially relevant to interventions directed 
at skeletal muscle and peripheral nociceptive input. Botulinum 
toxin type A (BoNT-A) is an established neuromuscular 
therapeutic agent with additional antinociceptive actions. 
Although it is approved for chronic migraine, its role in CGH 
remains uncertain because controlled trials have produced 
conflicting results and injection protocols vary markedly [13–
16]. 

The central argument of this review is that the apparent 
inconsistency of BoNT-A studies in CGH may partly reflect a 
mismatch between a heterogeneous syndrome and relatively 
uniform injection strategies. If the clinically relevant pain 
generator differs between patients, fixed-site treatment may 
dilute benefit in the subgroup whose habitual headache is 
reproducibly driven by active myofascial trigger points. A 
phenotypic approach that combines headache characteristics, 
cervical functional impairment, trigger point mapping, pressure 
pain thresholds, and disability measures could therefore provide 
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a more rational platform for future targeted trials and prognostic 
modeling. 

II. 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. 

III. 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 

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. 

IV. 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. 

Trigger point 
burden 

Number and anatomical 
distribution of active trigger 
points 

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. 

Cervical mobility CROM: flexion, extension, 
lateral flexion, rotation 

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

Upper cervical 
function Cervical Flexion-Rotation Test Supports identification of upper cervical movement 

impairment, particularly C1–C2-related dysfunction. 
Neck-related 
disability Neck Disability Index (NDI) Measures the functional consequences of cervical 

pain and dysfunction. 

Headache burden HIT-6 and 28-day headache 
diary 

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

Pain amplification 
Central sensitization symptom 
screening plus widespread PPT 
when feasible 

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 

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, Karadaş and 
colleagues studied 40 patients and reported reductions in pain 
severity and frequency, with between-group differences favoring 
BoNT-A at 12 weeks [13]. These apparently conflicting results 
have shaped the controversy surrounding botulinum therapy in 
CGH. 

The most recent focused review of BoNT-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. 

Karadaş et al., 2012 
[13] 

Placebo-controlled 
clinical trial; 40 
patients 

Multiple cranial and 
cervical muscles; 
total 150 U 

Pain severity and 
frequency improved, 
with significant 
between-group 
differences at 12 
weeks 

Positive signal, but 
protocol differed 
substantially from the 
negative crossover 
study. 

Vasconcelos Fonseca 
& Camões-Barbosa, 
2026 [15] 

Focused review; 5 
studies (4 RCTs, 1 
prospective study) 

Heterogeneous 
formulations, doses, 
muscles, and 
techniques 

Overall evidence 
inconclusive; several 
studies reported 
benefit, especially in 
trigger point-guided 
or refractory 
populations 

Supports 
standardized 
phenotyping and 
injection protocols 
before efficacy can be 
judged definitively. 

 
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 

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 
BoNT-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.

 
REFERENCES 

 
1. Headache Classification Committee of the International Headache Society (IHS). The International Classification of 

Headache Disorders, 3rd edition. Cephalalgia. 2018;38(1):1–211. doi:10.1177/0333102417738202. 
2. Robinson CL, Christensen RH, Al-Khazali HM, Amin FM, Yang A, Lipton RB, Ashina S. Prevalence and relative 

frequency of cervicogenic headache in population- and clinic-based studies: a systematic review and meta-analysis. Cephalalgia. 
2025;45(3):3331024251322446. doi:10.1177/03331024251322446. 

3. Jull G. Cervicogenic headache. Musculoskelet Sci Pract. 2023;66:102787. doi:10.1016/j.msksp.2023.102787. 
4. Demont A, Lafrance S, Benaissa L, Mawet J. Cervicogenic headache, an easy diagnosis? A systematic review and meta-

analysis of diagnostic studies. Musculoskelet Sci Pract. 2022;62:102640. doi:10.1016/j.msksp.2022.102640. 
5. van der Meer HA, Visscher CM, Vredeveld T, Nijhuis van der Sanden MWG, Engelbert RHH, Speksnijder CM. The 

diagnostic accuracy of headache measurement instruments: a systematic review and meta-analysis focusing on headaches 
associated with musculoskeletal symptoms. Cephalalgia. 2019;39(10):1313–1332. doi:10.1177/0333102419840777. 

6. Ogince M, Hall T, Robinson K, Blackmore AM. The diagnostic validity of the cervical flexion-rotation test in C1/2-
related cervicogenic headache. Man Ther. 2007;12(3):256–262. doi:10.1016/j.math.2006.06.016. 

7. Olivier B, Pramod A, Maleka D. Trigger Point Sensitivity Is a Differentiating Factor between Cervicogenic and Non-
Cervicogenic Headaches: A Cross-Sectional, Descriptive Study. Physiother Can. 2018;70(4):323–329. doi:10.3138/ptc.2017-
38. 

8. Castien RF, van der Wouden JC, De Hertogh W. Pressure pain thresholds over the cranio-cervical region in headache: a 
systematic review and meta-analysis. J Headache Pain. 2018;19(1):9. doi:10.1186/s10194-018-0833-7. 

9. Jaeger B. Are “cervicogenic” headaches due to myofascial pain and cervical spine dysfunction? Cephalalgia. 
1989;9(3):157–164. doi:10.1046/j.1468-2982.1989.0903157.x. 



ЖУРНАЛ НЕВРОЛОГИИ И НЕЙРОХИРУРГИЧЕСКИХ ИССЛЕДОВАНИЙ | JOURNAL OF NEUROLOGY AND NEUROSURGICAL RESEARCH                                           №5 | 2026  

31 

10. Lu Z, Zou H, Zhao P, Wang J, Wang R. Myofascial Release for the Treatment of Tension-Type, Cervicogenic Headache 
or Migraine: A Systematic Review and Meta-Analysis. Pain Res Manag. 2024;2024:2042069. doi:10.1155/2024/2042069. 

11. Xu X, Ling Y. Comparative safety and efficacy of manual therapy interventions for cervicogenic headache: a systematic 
review and network meta-analysis. Front Neurol. 2025;16:1566764. doi:10.3389/fneur.2025.1566764. 

12. Koonalinthip N, Koonalintip P, Stonsaovapak C. The Comparative Efficacy of Treatments for Cervicogenic Headache: 
A Systematic Review and Network Meta-Analysis of Randomised Controlled Trials. Eur J Pain. 2026;30(2):e70219. 
doi:10.1002/ejp.70219. 

13. Karadaş Ö, Öztürk B, Ulaş ÜH, Kütükçü Y, Odabaşı Z. The efficacy of botulinum toxin in patients with cervicogenic 
headache: a placebo-controlled clinical trial. Balkan Med J. 2012;29(2):184–187. doi:10.5152/balkanmedj.2012.003. 

14. Linde M, Hagen K, Salvesen Ø, Gravdahl GB, Helde G, Stovner LJ. Onabotulinum toxin A treatment of cervicogenic 
headache: a randomised, double-blind, placebo-controlled crossover study. Cephalalgia. 2011;31(7):797–807. 
doi:10.1177/0333102411398402. 

15. Vasconcelos Fonseca C, Camões-Barbosa A. Botulinum Toxin Type A for Cervicogenic Headache: A Review of the 
Current Evidence. Cureus. 2026;18(7):e113464. doi:10.7759/cureus.113464. 

16. Matak I, Bölcskei K, Bach-Rojecky L, Helyes Z. Mechanisms of Botulinum Toxin Type A Action on Pain. Toxins 
(Basel). 2019;11(8):459. doi:10.3390/toxins11080459. 

17. Bakhtadze MA, Berdnikova AV, Kukushkin ML. The Central Sensitization Inventory: modification for tension-type 
headache, migraine and cervicogenic headache. Russian Journal of Pain. 2025;23(3):22–32. doi:10.17116/pain20252303122. 

18. Lefel N, van Suijlekom H, Cohen SPC, Kallewaard JW, Van Zundert J. Cervicogenic headache and occipital neuralgia. 
Pain Pract. 2025;25(1):e13405. doi:10.1111/papr.13405. 

  



ЖУРНАЛ НЕВРОЛОГИИ И НЕЙРОХИРУРГИЧЕСКИХ ИССЛЕДОВАНИЙ | JOURNAL OF NEUROLOGY AND NEUROSURGICAL RESEARCH                                           №6 | 2026  

160 

 

ISSN 2181-0982  
 

Doi Journal 10.26739/2181-0982  
 

ЖУРНАЛ НЕВРОЛОГИИ И 
НЕЙРОХИРУРГИЧЕСКИХ ИССЛЕДОВАНИЙ 

JOURNAL OF NEUROLOGY AND NEUROSURGERY RESEARCH  
 
 
 

Контакт редакций журналов. www.tadqiqot.uz 
ООО Tadqiqot город Ташкент, 

улица Амира Темура пр.1, дом-2. 
Web: http://www.tadqiqot.uz/; Email: info@tadqiqot.uz 

Тел: (+998-94) 404-0000 

Editorial staff of the journals of www.tadqiqot.uz 
Tadqiqot LLC the city of Tashkent, 
Amir Temur Street pr.1, House 2. 

Web: http://www.tadqiqot.uz/; Email: info@tadqiqot.uz 
Phone: (+998-94) 404-0000 

 

 

http://www.tadqiqot.uz/;
mailto:info@tadqiqot.uz
http://www.tadqiqot.uz
http://www.tadqiqot.uz/;
mailto:info@tadqiqot.uz

