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Abstract

Purpose of Review Intervention trials for cervicogenic headache (CGH) often yield equivocal results with marked treatment
effect heterogeneity, possibly reflecting variations in underlying pain mechanisms throughout the CGH population. Pain
phenotyping or classifying patients into subgroups based on their predominant pain mechanism may facilitate more precise
CGH treatment. This review aims to explore the role of pain phenotyping in CGH management.

Recent Findings Clinical evidence suggests two predominant pain mechanisms in the CGH population: nociceptive and
nociplastic. Arguably, treatments for nociceptive pain should address the source of peripheral nociception, and treatments
for nociplastic pain should address factors contributing to maladaptive central pain modulation. Due to centrally mediated
analgesic effects, muscle relaxants are strongly recommended for managing both nociceptive and nociplastic CGH pain.
Antidepressant medications may be most relevant for nociplastic CGH pain. Cervical spinal mobilization and manipula-
tion interventions are strongly recommended for both nociceptive and nociplastic CGH pain. Nociplastic CGH pain may
benefit from educational interventions regarding lifestyle factors such as physical activity, diet and weight management,
sleep hygiene, and stress reduction. The anesthetic blockade, glucocorticoid injection, and radiofrequency denervation are
strongly recommended for nociceptive CGH pain. Patients with persistent nociplastic CGH pain may benefit from neuro-
modulation interventions.

Summary Pain phenotyping may facilitate more precise clinical management of patients with CGH. This review provides
evidence-informed recommendations for CGH pain phenotyping, including specific subgroups, clinical criteria, and strati-
fied treatment approaches. Further prospective investigation is needed to determine the effects of pain phenotyping on clini-
cal outcomes in patients with CGH.
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Introduction

Cervicogenic headache (CGH) is classified as a second-
ary headache, attributed to nociceptive sources within the
cervical spine [1]. Symptoms are likely mediated by both
peripheral and central neurophysiological mechanisms
[2]. The estimated prevalence of CGH in the general pop-
ulation is between 0.2% and 4.1% [3—5]. Individuals with
CGH report lower health-related quality of life than the
general population and lower physical functioning than
individuals with migraine or tension-type headache [6].

Variable treatment effectiveness has been demon-
strated for numerous CGH interventions including thera-
peutic exercise and manual therapy [7-9], dry needling
[10], interventional pain procedures [2, 11, 12], and
surgical procedures [13, 14]. In a 2024 meta-analysis
of CGH treatments, interventions such as dry needling,
therapeutic exercise, spinal joint thrust manipulation, soft
tissue techniques, and muscle energy techniques were
associated with meaningful improvements in short-term
headache characteristics [15]. However, interpretation
of the article was obscured by the presence of consider-
able treatment effect heterogeneity (I> >70%) across the
studied interventions, a finding often observed in clinical
trials for patients with painful conditions [15, 16]. While
the observed treatment effect heterogeneity may have
been influenced by use of inconsistent treatment param-
eters, it may have also reflected truly heterogeneous
patient responses to the same intervention, with the pres-
ence of variable underlying pain mechanisms throughout
the study population serving as an important interaction
factor [17].

Through innovations in pain management, we may bet-
ter understand and address confounding factors such as
treatment effect heterogeneity, ultimately allowing us to
deliver the “right treatment, in the right dose, to the right
patient, at the right time” [16, 17]. With a growing under-
standing of the neurophysiological mechanisms of pain,
contemporaries have called for further clinical investi-
gation into pain phenotyping, or classifying patients
based on their pain experiences, underlying mechanisms,
and responses to dedicated interventions [16, 18]. Pain
phenotypes may be established based on physiologi-
cal measures, observable clinical features, and clinical
examination. Quantitative sensory testing (QST) is one
clinical examination method used to inform patient phe-
notyping [19, 20]. QST comprises a set of standardized
psychophysical assessments that quantify multimodal
somatosensory functions of both large-diameter (AP-
fibers; group II) and small-diameter (Ad- and C-fibers;
groups III and IV) sensory nerve fibers, revealing signs
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of functional loss (hypoesthesia, hypoalgesia) or gain
(hyperesthesia, hyperalgesia, allodynia) that may eluci-
date the peripheral and central mechanisms contributing
to a patient’s pain experience [21-25]. QST has been
used to identify unique phenotypic subgroups in patients
diagnosed with neuropathic pain [26], knee osteoarthritis
[27], low back pain [28], and irritable bowel syndrome
[29]. At least one prospective study has demonstrated the
value of QST-informed phenotyping for effectively strati-
fying pharmacologic treatment in patients with periph-
eral neuropathic pain [30].

QST has yielded heterogeneous patterns of somato-
sensory functions when administered to CGH study par-
ticipants, suggesting the presence of non-uniform pain
mechanisms throughout the CGH population [31-35].
Presumably, patients with painful conditions will respond
best to interventions that most effectively target their pre-
dominant pain mechanism(s) [36]. Accordingly, for any
given clinical population, the identification of subgroups
with shared underlying pain mechanisms, as evidenced by
similar phenotypic profiles, may facilitate more effective
treatment stratification. Given the potential value of pain
phenotyping to improve clinical outcomes in the CGH
population, future investigation is needed to (1) identify
pain mechanisms-based CGH phenotypes and (2) evalu-
ate the effectiveness of phenotype-stratified CGH treat-
ment. This narrative review aims to explore the role of
pain phenotyping in CGH management, based on exist-
ing evidence regarding CGH diagnosis, pathophysiology,
and treatment.

Diagnosis

CGH diagnosis is based on a detailed history and clini-
cal examination, albeit no validated reference standard
exists [37]. A key feature of CGH diagnosis is suspected
involvement of the cervical spine as a primary nocicep-
tive origin, which may be evaluated via physical exami-
nation alone or in combination with anesthetic blocks
[2]. CGH diagnosis can be complicated by its overlap-
ping symptomatology with other headache disorders such
as migraine [2, 38]. Compared to migraine, the findings
of limited cervical range of motion, pain provocation
with neck movement, shoulder and arm discomfort, and
posterior onset of head pain may be more common in
patients with CGH [39]. Table 1 summarizes CGH diag-
nostic criteria from the 3rd edition of the International
Classification for Headache Disorders (ICHD-3) [1] and
the Cervicogenic Headache International Study Group
(CHISG) [40].
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Table 1 Diagnostic Classification Systems for Cervicogenic Headache

ICHD-3 Diagnostic Criteria

CHISG Major Diagnostic Criteria

1. Any headache fulfilling criterion [III]

II. Clinical and/or imaging evidence of a disorder or lesion within the cervical spine or soft

tissues of the neck, known to be able to cause headache

II1. Evidence of causation demonstrated by at least two of the following:

i. headache has developed in temporal relation to the onset of the cervical disorder or appear-

ance of the lesion

ii. headache has significantly improved or resolved in parallel with improvement in or resolu-

tion of the cervical disorder or lesion

iii. cervical range of motion is reduced, and headache is made significantly worse by provoca-

tive maneuvers

iv. headache is abolished following diagnostic blockade of a cervical structure or its nerve

supply
IV. Not better accounted for by another ICHD-3 diagnosis

I. Symptoms and signs of neck involvement:
i. precipitation of head pain, similar to the
usually occurring one:

a. by neck movement and/or sustained awk-
ward head positioning, and/or:

b. by external pressure over the upper cervical
or occipital region on the symptomatic side

ii. restriction of the range of motion in the
neck

iii. ipsilateral neck, shoulder, or arm pain of a
rather vague nonradicular nature or, occasion-
ally, arm pain of a radicular nature.

II. Confirmatory evidence by diagnostic
anesthetic blockades

III. Unilaterality of the head pain, without
side shift

ICHD-3 3rd edition of the International Classification for Headache Disorders, CHISG Cervicogenic Headache International Study Group,

Pathophysiology

Contemporary research suggests three mechanisms-based
categories of pain: nociceptive, neuropathic, and nociplastic
[41, 42]. Nociceptive pain arises from actual or threatened
damage to non-neural tissues and is due to the activation
of peripheral nociceptors. Neuropathic pain is caused by
damage or disease affecting the somatosensory nervous
system. Nociplastic pain arises from altered nociception
despite no clear evidence of tissue damage. Physiologi-
cally, nociceptive pain is associated with peripheral sen-
sitization and hyperexcitability of first-order nociceptive
neurons, manifesting as localized pain and primary hyper-
algesia (increased pain response to a noxious stimulus that
normally provokes pain) at the site of suspected nociceptor
activation. Both nociplastic and neuropathic types of pain
are associated with hyperexcitability of central nervous
system (CNS) neurons and maladaptive central modula-
tion of pain, manifesting as more diffuse pain, secondary
hyperalgesia (increased pain responses within undamaged
tissues), allodynia (pain response to a stimulus that does not
normally provoke pain), and temporal summation of pain
(progressively stronger pain response to successive noxious
stimuli of the same intensity). Notably, peripheral sensitiza-
tion may play a role in initiating, maintaining, and modulat-
ing CNS neuronal hyperexcitability in cases of nociplastic
and neuropathic pain [43].

Symptom presentations throughout the CGH popula-
tion are likely attributable to nociceptive and/or nociplas-
tic pain mechanisms. The nociceptive structures implicated
in CGH include the upper cervical spinal joints, ligaments,
muscles, dura, and arteries, all of which are innervated by
C1-C3 spinal nerve afferents [39, 44]. CGH symptoms

may be experienced throughout the craniocervical distri-
bution of C1-C3 as well as the craniofacial distribution of
the trigeminal nerve (cranial nerve V). These patterns of
symptom distribution are likely facilitated by the conver-
gence of first-order nociceptive afferent neurons from dis-
tinct head/neck regions on the same second-order neuron in
the trigeminocervical nucleus, the continuous longitudinal
column of gray matter between the trigeminal nucleus cau-
dalis and the dorsal horns of the upper cervical spinal cord
[45—47]. Study participants with CGH have demonstrated
increased serum levels of nitric oxide and pro-inflammatory
cytokines (interleukin-1f and tumor necrosis factor-a) [48],
substances that can sensitize both peripheral and central
nociceptive neurons.

A 2011 study supported the role of centrally mediated
pain mechanisms in CGH [49]. Researchers administered
a QST battery to seventeen participants with chronic CGH
(CGH group) and ten participants with chronic neck pain
without CGH (non-CGH group). Compared to the non-CGH
group, the CGH group demonstrated diffuse mechanical
hyperalgesia of multiple cranial and cervical muscles on the
symptomatic side of the body, a finding indicative of cen-
tral neuronal hyperexcitability [5S0]. The CGH group also
demonstrated hypersensitivity to both cold and warm stimuli
on the symptomatic side of the face, further suggesting the
presence of facilitatory central mechanisms, particularly
involving the trigeminocervical nucleus. In a separate study
of the CGH population, eighteen participants’ QST results
demonstrated a trend towards diffuse mechanical hyperalge-
sia across cephalic and extra-cephalic muscle testing sites;
however, the finding was only present in 50% of the sample,
suggesting centrally-mediated pain mechanisms may exhibit
nonuniform contributions in patients with CGH [31].

@ Springer



122 Page 4 of 10

Current Pain and Headache Reports (2025) 29:122

Pain Phenotyping

The aforementioned evidence suggests a patient’s CGH pain
presentation may be influenced by nociceptive and/or nociplas-
tic mechanisms. In cases of predominantly nociceptive CGH
pain, symptoms are attributed to peripheral nociceptive input.
In cases of predominantly nociplastic CGH pain, symptoms
are likely initiated by a peripheral nociceptive input but main-
tained by various drivers of central neuronal hyperexcitability
[31, 43]. For patients with nociplastic CGH pain, interventions
solely targeting a peripheral source of nociception (e.g. facet
joint injections) may lead to insufficient clinical outcomes
[36, 50]. To enhance treatment selection accuracy, researchers
have suggested phenotyping (or subgrouping) patients based
on shared findings (e.g., symptom characteristics, QST results,
or psychosocial factors) that may reflect shared underlying
pain mechanisms [31]. Specific criteria have been published to
guide pain mechanisms-based phenotyping in the chronic low
back pain population [51]; however, no such criteria have been
published for the CGH population. Considering the absence of
available evidence specific to CGH, Table 2 proposes clinical
criteria for two CGH pain phenotypes, nociceptive and noci-
plastic, informed by pain phenotyping literature regarding other
clinical populations [51, 52]. Notably, a neuropathic CGH pain
phenotype is not proposed in Table 2, as such a clinical presen-
tation would be more consistent with a diagnosis of trigeminal
neuralgia, occipital neuralgia, or upper cervical radiculopathy.
Notably, future research is needed to determine the reliability
and validity of the criteria proposed in Table 2.

Nociceptive CGH Pain Phenotype

Nociceptive CGH pain arises from actual or threatened
tissue injury and associated peripheral nociceptor activa-
tion within non-neural head and/or neck tissues innervated

by spinal nerves C1-C3 or the trigeminal nerve (cranial
nerve V). Underlying physiological phenomena associ-
ated with nociceptive pain include peripheral sensitization,
immune-mediated inflammation, and peripheral neurogenic
inflammation [53, 54]. Nociceptive CGH pain distribution
is localized to the site of peripheral nociceptor activation,
albeit referred pain may be observed throughout the cranio-
cervical and craniofacial regions, possibly mediated by the
central convergence-projection phenomenon [45, 51]. When
noxious somatosensory input is applied to the injured tis-
sue (e.g., via deep palpation or sustained postures), primary
hyperalgesia is observed, and the evoked pain response
is consistent with the suspected severity of tissue trauma.
Given the dominant role of peripheral nociceptor activation
in nociceptive CGH pain, anesthetic blockades are expected
to provide symptom relief.

Nociplastic CGH Pain Phenotype

Nociplastic CGH pain arises from altered nociceptive pro-
cessing despite no clear evidence of associated tissue injury
[42]. Underlying physiological phenomena associated with
nociplastic pain include central sensitization, heterosynaptic
facilitation, central neurogenic inflammation, and maladap-
tive descending modulation of pain [55-57]. Nociplas-
tic CGH pain distribution may be regional, multifocal, or
widespread, and patients may experience spontaneous pain
[58]. When various (potentially multimodal) somatosensory
stimuli are applied to the patient, the evoked pain responses
are unexpectedly disproportionate to the degree of input.
Secondary hyperalgesia may be observed when noxious
stimuli are applied to non-injured tissues of the head, neck,
or distant sites [59]. Allodynia, a painful response to a stim-
ulus that does not normally provoke pain (e.g., mechanical
brushing, light touch), may also be observed in the head,

Table 2 Proposed Clinical Criteria for Pain Phenotyping in Cervicogenic Headache

Nociceptive CGH Pain Phenotype

Nociplastic CGH Pain Phenotype

Causes

ical Phenomena

Clinical Findings

trauma

Primary hyperalgesia observed with noxious stimulation of injured

head and/or neck tissues

Positive symptom response to anesthetic blockade (e.g., upper cervi-

cal joint injection, medial branch block)

Pain arising from activation of peripheral nociceptors within injured
head and/or neck tissues innervated by C1-C3 or CN V

Related Physiolog- Peripheral sensitization, immune-mediated inflammation, peripheral
neurogenic inflammation, central convergence-projection

Pain location is discrete, with possible referred pain throughout
sensory distribution of spinal nerves C1-C3 and CN V
Evoked pain response is consistent with suspected severity of tissue

Pain arising from altered nociception despite no
clear evidence of tissue damage

Central sensitization, heterosynaptic facilitation,
central neurogenic inflammation, maladaptive
descending modulation of pain

Pain location is regional, multifocal, or widespread
Possible spontaneous pain

Evoked pain responses are unexpectedly dispro-
portionate to somatosensory inputs

Secondary hyperalgesia observed with noxious
stimulation of non-injured tissues

Possible allodynia

Decreased conditioned pain modulation efficiency
Associated fatigue, sleep disturbance, cognitive
disturbances, anxiety, and/or depressed mood

cervicogenic headache, CHG; cranial nerve V or trigeminal nerve, CN V
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neck, or distant sites. Conditioned pain modulation testing
protocols, which examine the human presentation of dif-
fuse noxious inhibitory control, may demonstrate inefficient
descending pain modulation [55, 60, 61]. Nociplastic pain
conditions may be associated with fatigue, sleep distur-
bance, cognitive disturbances, anxiety, and/or depressed
mood [55].

Pain Phenotype-stratified Treatment

Using a pain phenotype-stratified treatment approach, cli-
nicians aim to select interventions that optimally target a
patient’s predominant pain phenotype and associated physi-
ological mechanisms. The potential value of pain phenotyp-
ing to enhance treatment selection appears promising [51,
55, 62]. Treatments for nociceptive pain address sources
of peripheral nociception, treatments for neuropathic pain
address neuropathology, and treatments for nociplastic
pain address factors contributing to maladaptive central
pain modulation [25, 55, 62]. Some treatment modalities
have the potential to address multiple pain phenotypes. For
example, in 38 study participants with chronic knee osteoar-
thritis, a passive tibiofemoral joint mobilization intervention
was associated with improvements in primary mechanical
hyperalgesia [63] (nociceptive pain) as well as improve-
ments in both secondary mechanical hyperalgesia [63] and
conditioned pain modulation [64] (nociplastic pain).

Currently, there is a lack of evidence to guide the imple-
mentation of pain phenotype-stratified treatment in the CGH
population. In 2021, The Chinese Association for the Study
of Pain published a guideline for CGH management, includ-
ing a list of twenty-four recommendations graded “weak”
or “strong” based on quality of evidence, balance between
desirable and undesirable effects, values, preferences, and
costs [65]. Notably, the concept of pain phenotyping was not

considered in the guideline but has the potential to enhance
its clinical value. Table 3 proposes how various “strong”
recommendations from the 2021 guideline may be inte-
grated into a pain phenotype-stratified treatment approach.

Pharmacologic Interventions

The 2021 guideline strongly recommends pharmacologic
treatment as a first-line therapy for CGH [65]. The use of
muscle relaxants receives a strong recommendation, with
authors highlighting the centrally mediated analgesic effects
and potential benefits in both acute symptom management
and prevention [65]. Considering the central analgesic
actions of muscle relaxants, these medications may be rele-
vant to the management of both nociceptive and nociplastic
CGH pain phenotypes. The guideline also strongly recom-
mends antidepressants for patients with severe anxiety and
depression [65]. Given the common finding of mood prob-
lems across nociplastic conditions [55], antidepressants may
be more relevant for patients with nociplastic CGH pain.

Non-Pharmacologic Interventions

The guideline strongly recommends cervical spinal joint
mobilization and manipulation manual interventions [65].
Operationally defined, non-thrust mobilization procedures
involve repeated low-velocity joint movements of vary-
ing amplitudes, while joint thrust manipulation proce-
dures involve a single high-velocity, low-amplitude thrust
directed at a target joint and often resulting in an audible
cavitation [66]. In a scoping review of manual therapy
procedures using animal models, spinal thrust manipula-
tion was shown to elicit changes in muscle spindle activ-
ity, central neuronal activity, multifidus electromyographic

Table 3 Proposed Pain Phenotype-stratified Treatment of Cervicogenic Headache

Nociceptive CGH Pain Phenotype

Nociplastic CGH Pain Phenotype

Pharmacologic Muscle relaxants

Non-pharmacologic
Patient education

Cervical spinal joint non-thrust mobilization and thrust manipulation

Muscle relaxants

Antidepressants for patients with severe
anxiety or depression

Cervical spinal joint non-thrust mobilization
and thrust manipulation

Patient education

Psychological assessment and intervention
for patients with refractory severe symptoms
Neuromodulation for patients with intrac-
table symptoms

Procedural Anesthetic blockade

Glucocorticoid injection

Radiofrequency denervation for patients with intractable symptoms
Surgical Not recommended without compelling evidence of a surgically ame-

nable lesion that is refractory to all reasonable nonsurgical treatments

Adapted from Xiao H, Peng BG, Ma K, et al. Expert panel’s guideline on cervicogenic headache: The Chinese Association for the Study of Pain
recommendation. World J Clin Cases. 2021;9(9):2027-2036. d0i:10.12998/wjcc.v9.i19.2027
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response, and systemic immunologic response [67]. This
preclinical evidence suggests joint-biased manual therapy
interventions directed at the cervical spine may be indicated
for both nociceptive and nociplastic CGH pain phenotypes.

Additionally, the guideline strongly recommends edu-
cational interventions addressing pain neurophysiology,
posture, and neck-specific exercises [65]. Nijs et al suggest
pain education interventions should focus on the presumed
source of nociception for patients with nociceptive pain,
and should explain central sensitization for patients with
nociplastic pain [62]. Furthermore, Fitzcharles et al suggest
patients with nociplastic pain may benefit from educational
interventions regarding lifestyle factors such as physical
activity, diet and weight management, sleep hygiene, and
stress reduction [55].

Finally, the guideline makes a strong recommendation
that patients with refractory severe CGH need psychological
assessment and intervention [65], consistent with broader
treatment recommendations for patients with nociplastic
pain conditions [55].

Arguably, physical therapists are well positioned to
deliver and/or refer patients to other healthcare profes-
sionals for the non-pharmacologic interventions discussed
in this section, considering physical therapists’ training in
addition to the relatively long duration and frequent nature
of physical therapy visits.

Procedural Interventions

The guideline strongly recommends use of anesthetic joint
injections or nerve blocks, and intra-articular glucocorticoid
injections in patients with CGH [65]. Radiofrequency dener-
vation and neuromodulation interventions are conditionally
recommended for patients with intractable symptoms [65].
Neuromodulation techniques for headache management
include pulsed radiofrequency [68], peripheral nerve stimula-
tion, and spinal cord stimulation [69], and may produce analge-
sia through spinal and supraspinal mechanisms [70]. Procedural
interventions that target a peripheral nociceptive driver (e.g.,
anesthetic blockade, glucocorticoid injection, radiofrequency
denervation) may be most appropriate for patients with pre-
dominant CGH nociceptive pain. Neuromodulation tech-
niques, given their suspected central analgesic actions, may be
appropriate for patients with nociplastic CGH pain.

Surgical Interventions
The guideline strongly recommends against surgery for

patients with CGH, unless there is compelling evidence of
a surgically amenable lesion causing the condition that is

@ Springer

refractory to all reasonable nonsurgical interventions [65].
The authors suggest surgery may be beneficial for CGH eti-
ologies such as atlantoaxial joint osteoarthritis and upper
cervical intervertebral disc pathology. Accordingly, surgi-
cal intervention may be conditionally indicated for patients
with predominant nociceptive CGH pain.

Clinical Application

The following section offers a framework for applying
pain phenotyping to the clinical management of patients
with CGH. Once a diagnosis of CGH has been established
using ICHD-3 [1] or CHISG criteria [40] (Table 1), the
clinician gathers additional information to determine
whether the patient’s predominant CGH pain phenotype
is nociceptive or nociplastic (Table 2). The clinician uses
the interview and body diagram [71] to assess the patient’s
pain characteristics. A discrete pain location suggests a
nociceptive phenotype. A regional, multifocal, or wide-
spread distribution of pain and/or spontancous nature of
pain suggests a nociplastic phenotype. The clinician also
uses the interview and relevant standardized measures
to screen for fatigue, sleep dysfunction, cognitive distur-
bances, anxiety, or depressed mood. The presence of these
comorbidities may indicate a nociplastic pain phenotype.
Throughout the examination process, the clinician evalu-
ates the relationship between somatosensory stimulus and
evoked pain response. When the evoked pain response is
unpredictable or disproportionate to the stimulus, such
as severe pain provocation associated with gentle neck
movement or brief maintenance of a head posture, noci-
plastic pain is suspected. During the physical examination
the clinician performs static (monofilament) or dynamic
(brush) mechanical allodynia testing on the head, neck,
trunk, and extremities. The presence of allodynia in any of
these regions suggests a nociplastic pain phenotype. Next,
the clinician administers potentially-noxious examina-
tion procedures to both local (e.g., neck) and distant (e.g.,
extremity) tissues: range of motion, passive accessory
intervertebral motion assessment, and deep palpation or
pressure pain threshold (PPT) testing via pressure algom-
etry [72]. Hypersensitive responses upon noxious stimu-
lation of suspected injured head or neck tissues reflect
primary hyperalgesia and nociceptive pain. Hypersensitive
responses to noxious stimulation of non-injured tissues
throughout the head, neck, or distant body regions reflect
secondary hyperalgesia and nociplastic pain. Finally, con-
ditioned pain modulation testing protocols [60] may be
administered to measure the patient’s efficiency of endog-
enous pain modulation, with a finding of decreased effi-
ciency suggesting a nociplastic pain phenotype.
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The following two case scenarios illustrate the clinical
evaluation and treatment of patients with differing CGH
phenotypes.

Case Scenario #1: Nociceptive CGH Pain

Patient 1 is a middle-aged adult with two months of episodic
right-sided headache radiating from the suboccipital region
toward the forehead. Pain is aggravated with neck move-
ment, particularly after prolonged occupational deskwork.
Physical examination is remarkable for a restricted range
of motion and provocation of localized suboccipital pain
with right rotation cervical range of motion. The clinician
observes hypersensitivity to palpation of the right suboc-
cipital muscles and bilateral upper trapezii, interpreted as
primary and secondary hyperalgesia, respectively. Passive
accessory intervertebral motion at the C2-C3 level elicits
pain in the right forehead region (note, while referred pain
may be mediated by a central phenomenon, it does not nec-
essarily indicate a nociplastic pain phenotype). Although
the patient demonstrates one clinical sign consistent with
nociplastic pain (secondary hyperalgesia with palpation of
bilateral upper trapezii), the preponderance of findings leads
the clinician to classify the patient with predominantly noci-
ceptive CGH pain attributable to activation of peripheral
nociceptors within the upper cervical spinal joints and mus-
cles. The phenotype-informed multidisciplinary treatment
plan includes muscle relaxants for acute symptom manage-
ment, patient education regarding the presumed triggers
of nociception and related ergonomic considerations, and
neck-specific exercises and manual therapies to target both
peripheral and central analgesic mechanisms. The patient
regularly follows up with a care team member such as a
physical therapist to monitor progress and adjust the treat-
ment plan as needed. Lack of patient improvement indicates
referral to an interventional pain management provider.

Case Scenario #2: Nociplastic CGH Pain

Patient 2 is a middle-aged adult with six months of worsening
right-sided headache radiating from the suboccipital region
toward the forehead. Upon additional screening, the patient
endorses a recent onset of neck and upper back pain, difficulty
with sleep initiation, low mood, and impaired concentration
at work (note, patients may not offer this information with-
out solicitation, and the use of standardized screening forms
can facilitate a more comprehensive understanding of patient
history). The patient’s physical examination is remarkable
for positive dynamic (brush) mechanical allodynia testing in
the posterior neck region. The patient demonstrates reduced

range of motion and provocation of diffuse upper back, neck,
and head pain with cervical range of motion into extension
and bilateral rotation. Primary hyperalgesia is observed
with passive accessory intervertebral motion at the C2-C3
level. Secondary hyperalgesia is observed with palpation of
the right upper trapezius, infraspinatus, and brachioradialis
muscles. Generally, there is an unexpectedly disproportion-
ate relationship between the somatosensory stimuli being
delivered to the patient and the evoked pain responses. The
clinician classifies the patient with predominantly nociplas-
tic CGH pain. In this scenario, phenotype-informed man-
agement may still include interventions targeting potential
sources of peripheral nociception (e.g., anesthetic upper
cervical joint injections); however, interventions primar-
ily target central nociceptive processing and pain modula-
tion. Muscle relaxants are prescribed for centrally mediated
analgesic effects. Care team members explain the role of
the central nervous system in nociceptive processing, edu-
cate the patient on sleep hygiene principles, and highlight
the benefits of routine exercise for managing pain, mood,
and cognitive functions. Neck-specific exercises, general
exercises, and manual therapies are administered to target
both peripheral and central analgesic mechanisms. Lack of
patient improvement indicates referrals to mental health and/
or interventional pain management providers.

Conclusion

CGH is a painful condition associated with physical disabil-
ity and reduced quality of life. The results of existing CGH
clinical trials have been difficult to interpret due to signifi-
cant variability in patient outcomes, likely influenced by
varying degrees of underlying peripheral and central pain
mechanisms throughout the CGH population. The effec-
tiveness of CGH management may be enhanced through
the implementation of pain phenotype-informed treatment
selection. This review proposes evidence-informed pain
phenotyping clinical criteria and stratified treatment consid-
erations for the CGH population. Future research is needed
to investigate the prognostic and treatment-modifying
effects of pain phenotyping in CGH management.
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phenotypes across chronic pain syndromes and sup-
ports the implementation of pain phenotyping to ad-
vance precision pain medicine.

e Mingels S, Granitzer M, Schmid AB, Dankaerts W. In-
dividual endogenous pain modulation profiles within a
multidimensional context of people with cervicogenic
headache — A retrospective exploratory study. Musculo-
skelet Sci Pract. 2023;67: None. doi:https://doi.org/10.1
016/j.msksp.2023.102855.

The results of this retrospective study suggest the
presence of heterogeneous pathophysiological pain
mechanisms and pain phenotypes throughout the
cervicogenic headache population.

e Nijs J, Kosek E, Chiarotto A, et al. Nociceptive, neuro-
pathic, or nociplastic low back pain? The low back pain
phenotyping (BACPAP) consortium’s international and
multidisciplinary consensus recommendations. Lancet
Rheumatol. 2024;6(3): e178-e188. doi:https://doi.org/1
0.1016/S2665-9913(23)00324-7.

There is a paucity of literature to guide pain phe-
notyping in the cervicogenic headache population.
This paper provides consensus recommendations
defining clinical criteria of three unique pain pheno-
types in the chronic low back pain population. The
recommendations provided in this paper were used
as a framework to guide pain phenotyping in the cer-
vicogenic headache population.

Author Contributions M.C.,A.D., ENN.,D.D, A.S., and T.H. contribut-
ed to the conception and design of the work. M.C. and A.D. performed
the literature review and synthesis. M.C. wrote the main manuscript
text. E.N. and A.A. critically revised the manuscript.

Funding The authors have no funding to report.

Data Availability No datasets were generated or analysed during the
current study.

Declarations

Human and animal rights All reported studies/experiments with hu-
man or animal subjects performed by the authors have been previously
published and complied with all applicable ethical standards (includ-
ing the Helsinki Declaration and its amendments, institutional/national
research committee standards, and international/national/institutional
guidelines).

Competing interests Author, Alaa Abd-Elsayed, MD, MPH, is a sec-
tion editor for Current Pain and Headache Reports.

@ Springer

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

1. International Headache Society. Headache classification commit-
tee of the international headache society (ihs) the international
classification of headache disorders, 3rd edition. Cephalalgia Int
J Headache. 2018;38(1):1-211. https://doi.org/10.1177/03331024
17738202

2. Piovesan EJ, Utiumi MAT, Grossi DB. Cervicogenic headache
- how to recognize and treat. Best Pract Res Clin Rheumatol.
2024;(1):101931. https://doi.org/10.1016/j.berh.2024.101931.

3. Knackstedt H, Bansevicius D, Aaseth K, Grande RB, Lundqvist
C, Russell MB. Cervicogenic headache in the general popu-
lation: the Akershus study of chronic headache. Cephalalgia.
2010;30(12):1468-76. https://doi.org/10.1177/03331024103684
42.

4. Sjaastad O, Bakketeig LS. Prevalence of cervicogenic head-
ache: Vaga study of headache epidemiology. Acta Neurol Scand.
2008;117(3):173-80. https://doi.org/10.1111/j.1600-0404.2007.0
0962.x.

5. Nilsson N. The prevalence of cervicogenic headache in a random
population sample of 20-59-year-olds. Spine. 1995;20(17):1884—
8. https://doi.org/10.1097/00007632-199509000-00008.

6. van Suijlekom HA, Lamé I, van den Stomp- Berg SGM, Kes-
sels AGH, Weber WEJ. Quality of life of patients with cer-
vicogenic headache: a comparison with control subjects and
patients with migraine or tension-type headache. Headache.
2003;43(10):1034-41. https://doi.org/10.1046/j.1526-4610.2003
.03204.x.

7. Demont A, Lafrance S, Gaska C, Kechichian A, Bourmaud A,
Desmeules F. Efficacy of physiotherapy interventions for the
management of adults with cervicogenic headache: a systematic
review and meta-analyses. PM R. 2023;15(5):613-28. https://doi
.org/10.1002/pmrj.12856.

8. Cardoso R, Seixas A, Rodrigues S, et al. The effectiveness of
sustained natural apophyseal glide on flexion rotation test, pain
intensity, and functionality in subjects with cervicogenic head-
ache: a systematic review of randomized trials. Arch Physiother.
2022;12(1):20. https://doi.org/10.1186/s40945-022-00144-3.

9. Coté P, Yu H, Shearer HM, et al. Non-pharmacological manage-
ment of persistent headaches associated with neck pain: a clinical
practice guideline from the Ontario protocol for traffic injury man-
agement (OPTIMa) collaboration. Eur J Pain. 2019;23(6):1051—
70. https://doi.org/10.1002/ejp.1374.

10. Pourahmadi M, Dommerholt J, Fernandez-de-Las-Pefias C, et al.
Dry needling for the treatment of tension-type, cervicogenic, or
migraine headaches: a systematic review and meta-analysis. Phys
Ther. 2021;101(5):pzab068. https://doi.org/10.1093/ptj/pzab068.

11. Suer M, Wahezi SE, Abd-Elsayed A, Sehgal N. Cervical facet
joint pain and cervicogenic headache treated with radiofrequency
ablation: a systematic review. Pain Physician. 2022;25(3):251-63.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/0333102417738202
https://doi.org/10.1177/0333102417738202
https://doi.org/10.1016/j.berh.2024.101931
https://doi.org/10.1177/0333102410368442
https://doi.org/10.1177/0333102410368442
https://doi.org/10.1111/j.1600-0404.2007.00962.x
https://doi.org/10.1111/j.1600-0404.2007.00962.x
https://doi.org/10.1097/00007632-199509000-00008
https://doi.org/10.1046/j.1526-4610.2003.03204.x
https://doi.org/10.1046/j.1526-4610.2003.03204.x
https://doi.org/10.1002/pmrj.12856
https://doi.org/10.1002/pmrj.12856
https://doi.org/10.1186/s40945-022-00144-3
https://doi.org/10.1002/ejp.1374
https://doi.org/10.1093/ptj/pzab068
https://doi.org/10.1016/j.msksp.2023.102855
https://doi.org/10.1016/j.msksp.2023.102855
https://doi.org/10.1016/S2665-9913(23)00324-7.
https://doi.org/10.1016/S2665-9913(23)00324-7.

Current Pain and Headache Reports

(2025) 29:122

Page9of 10 122

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Goyal S, Kumar A, Mishra P, Goyal D. Efficacy of interven-
tional treatment strategies for managing patients with cervi-
cogenic headache: a systematic review. Korean J Anesthesiol.
2022;75(1):12-24. https://doi.org/10.4097/kja.21328.

Yang L, Li Y, Dai C, et al. Anterior cervical decompression and
fusion surgery for cervicogenic headache: a multicenter prospec-
tive cohort study. Front Neurol. 2022;13:1064976. https://doi.org
/10.3389/fneur.2022.1064976.

Jansen J. Laminoplasty—a possible treatment for cervicogenic
headache? Some ideas on the trigger mechanism of CeH. Funct
Neurol. 1999;14(3):163-5.

Jung A, Carvalho GF, Szikszay TM, Pawlowsky V, Gabler T,
Luedtke K. Physical therapist interventions to reduce headache
intensity, frequency, and duration in patients with cervicogenic
headache: a systematic review and network meta-analysis. Phys
Ther. 2024;104(2):pzad154. https://doi.org/10.1093/ptj/pzad154.
Edwards RR, Schreiber KL, Dworkin RH, et al. Optimizing and
accelerating the development of precision pain treatments for
chronic pain: IMMPACT review and recommendations. J Pain.
2023;24(2):204-25. https://doi.org/10.1016/j.jpain.2022.08.010.
Gewandter JS, McDermott MP, He H, et al. Demonstrating het-
erogeneity of treatment effects among patients: an overlooked but
important step toward precision medicine. Clin Pharmacol Ther.
2019;106(1):204-10. https://doi.org/10.1002/cpt.1372.

Damian K, Chad C, Kenneth L, David G. Time to evolve: the
applicability of pain phenotyping in manual therapy. J Man
Manip Ther. 2022;30(2):61-7. https://doi.org/10.1080/10669817.
2022.2052560.

Reimer M, Forstenpointner J, Hartmann A, et al. Sensory bedside
testing: a simple stratification approach for sensory phenotyping.
Pain Rep. 2020;5(3):¢820. https://doi.org/10.1097/PR9.0000000
000000820.

Kennedy DL, Vollert J, Ridout D, Alexander CM, Rice ASC.
Responsiveness of quantitative sensory testing-derived sen-
sory phenotype to disease-modifying intervention in patients
with entrapment neuropathy: a longitudinal study. Pain.
2021;162(12):2881-93. https://doi.org/10.1097/j.pain.00000000
00002277.

Pavlakovi¢ G, Petzke F. The role of quantitative sensory testing
in the evaluation of musculoskeletal pain conditions. Curr Rheu-
matol Rep. 2010;12(6):455-61. https://doi.org/10.1007/s11926-0
10-0131-0.

Courtney CA, Kavchak AE, Lowry CD, O’Hearn MA. Interpret-
ing joint pain: quantitative sensory testing in musculoskeletal
management. J Orthop Sports Phys Ther. 2010;40(12):818-25. ht
tps://doi.org/10.2519/jospt.2010.3314.

Cruz-Almeida Y, Fillingim RB. Can quantitative sensory test-
ing move us closer to mechanism-based pain management? Pain
Med. 2014;15(1):61-72. https://doi.org/10.1111/pme.12230.
Jensen TS, Finnerup NB. Allodynia and hyperalgesia in neuro-
pathic pain: clinical manifestations and mechanisms. Lancet Neu-
rol. 2014;13(9):924-35. https://doi.org/10.1016/S1474-4422(14)7
0102-4.

Weaver KR, Griffioen MA, Klinedinst NJ, et al. Quantitative
sensory testing across chronic pain conditions and use in special
populations. Front Pain Res. 2022. https://doi.org/10.3389/fpain.
2021.779068.

Freeman R, Baron R, Bouhassira D, Cabrera J, Emir B. Sensory
profiles of patients with neuropathic pain based on the neuro-
pathic pain symptoms and signs. Pain. 2014;155(2):367-76. htt
ps://doi.org/10.1016/j.pain.2013.10.023.

Suokas AK, Walsh DA, McWilliams DF, et al. Quantitative sen-
sory testing in painful osteoarthritis: a systematic review and
meta-analysis. Osteoarthritis Cartilage. 2012;20(10):1075-85. h
ttps://doi.org/10.1016/j.joca.2012.06.009.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

den Bandt HL, Paulis WD, Beckwée D, Ickmans K, Nijs J, Voogt
L. Pain mechanisms in low back pain: a systematic review with
meta-analysis of mechanical quantitative sensory testing out-
comes in people with nonspecific low back pain. J Orthop Sports
Phys Ther. 2019;49(10):698-715. https://doi.org/10.2519/jospt.2
019.8876.

Marcuzzi A, Chakiath RJ, Siddall PJ, et al. Conditioned pain
modulation (CPM) is reduced in irritable bowel syndrome: a sys-
tematic review and meta-analysis of CPM and the role of psycho-
logical factors. J Clin Gastroenterol. 2019;53(6):399—408. https:/
/doi.org/10.1097/MCG.0000000000001181.

Demant DT, Lund K, Vollert J, et al. The effect of oxcarbazepine
in peripheral neuropathic pain depends on pain phenotype: a ran-
domised, double-blind, placebo-controlled phenotype-stratified
study. Pain. 2014;155(11):2263-73. https://doi.org/10.1016/j.pai
n.2014.08.014.

Mingels S, Granitzer M, Schmid AB, Dankaerts W. Individual
endogenous pain modulation profiles within a multidimensional
context of people with cervicogenic headache — a retrospective
exploratory study. Musculoskelet Sci Pract. 2023. https://doi.org/
10.1016/j.msksp.2023.102855.

Mingels S, Dankaerts W, Bruckers L, Granitzer M. Inter-
individual variability in mechanical pain sensation in patients
with cervicogenic headache: an explorative study. Sci Rep.
2022;12(1):20635. https://doi.org/10.1038/s41598-022-25326-8.
Assapun J, Uthaikhup S. Localized pain hypersensitivity in older
women with cervicogenic headache: a quantitative sensory test-
ing study. J Oral Facial Pain Headache. 2017;31(1):80-6. https://
doi.org/10.11607/0fph.1677.

Bovim G. Cervicogenic headache, migraine, and tension-type head-
ache. Pressure-pain threshold measurements. Pain. 1992;51(2):169—
73. https://doi.org/10.1016/0304-3959(92)90258-D.

Zito G, Jull G, Story I. Clinical tests of musculoskeletal dys-
function in the diagnosis of cervicogenic headache. Man Ther.
2006;11(2):118-29. https://doi.org/10.1016/j.math.2005.04.007.
Fernandez-de-Las-Pefias C, Florencio LL, Plaza-Manzano G,
Arias-Buria JL. Clinical reasoning behind non-pharmacological
interventions for the management of headaches: a narrative litera-
ture review. Int J Environ Res Public Health. 2020;17(11):4126. h
ttps://doi.org/10.3390/ijerph17114126.

Demont A, Lafrance S, Benaissa L, Mawet J. Cervicogenic head-
ache, an easy diagnosis? A systematic review and meta-analysis
of diagnostic studies. Musculoskelet Sci Pract. 2022;62:102640.
https://doi.org/10.1016/j.msksp.2022.102640.

Anarte-Lazo E, Carvalho GF, Schwarz A, Luedtke K, Falla D.
Differentiating migraine, cervicogenic headache and asymptom-
atic individuals based on physical examination findings: a sys-
tematic review and meta-analysis. BMC Musculoskelet Disord.
2021;22(1):755. https://doi.org/10.1186/s12891-021-04595-w.
Becker WJ. Cervicogenic headache: evidence that the neck is a
pain generator. Headache. 2010;50(4):699—-705. https://doi.org/1
0.1111/1.1526-4610.2010.01648 x.

Sjaastad O, Fredriksen TA, Pfaffenrath V. Cervicogenic head-
ache: diagnostic criteria. Headache. 1990;30(11):725-6. https://
doi.org/10.1111/j.1526-4610.1990.hed3011725 x.

Cohen SP, Vase L, Hooten WM. Chronic pain: an update
on burden, best practices, and new advances. Lancet.
2021;397(10289):2082-97. https://doi.org/10.1016/S0140-6736(
21)00393-7.

International Association for the Study of Pain. Terminology.
international association for the study of pain (iasp). 2011.
Accessed 29 June 2024. https://www.iasp-pain.org/resources/ter
minology/

van Griensven H, Schmid A, Trendafilova T, Low M. Central sen-
sitization in musculoskeletal pain: lost in translation? J Orthop

@ Springer


https://doi.org/10.2519/jospt.2019.8876
https://doi.org/10.2519/jospt.2019.8876
https://doi.org/10.1097/MCG.0000000000001181
https://doi.org/10.1097/MCG.0000000000001181
https://doi.org/10.1016/j.pain.2014.08.014
https://doi.org/10.1016/j.pain.2014.08.014
https://doi.org/10.1016/j.msksp.2023.102855
https://doi.org/10.1016/j.msksp.2023.102855
https://doi.org/10.1038/s41598-022-25326-8
https://doi.org/10.11607/ofph.1677
https://doi.org/10.11607/ofph.1677
https://doi.org/10.1016/0304-3959(92)90258-D
https://doi.org/10.1016/j.math.2005.04.007
https://doi.org/10.3390/ijerph17114126
https://doi.org/10.3390/ijerph17114126
https://doi.org/10.1016/j.msksp.2022.102640
https://doi.org/10.1016/j.msksp.2022.102640
https://doi.org/10.1186/s12891-021-04595-w
https://doi.org/10.1111/j.1526-4610.2010.01648.x
https://doi.org/10.1111/j.1526-4610.2010.01648.x
https://doi.org/10.1111/j.1526-4610.1990.hed3011725.x
https://doi.org/10.1111/j.1526-4610.1990.hed3011725.x
https://doi.org/10.1016/S0140-6736(21)00393-7
https://doi.org/10.1016/S0140-6736(21)00393-7
https://www.iasp-pain.org/resources/terminology/
https://www.iasp-pain.org/resources/terminology/
https://doi.org/10.4097/kja.21328
https://doi.org/10.3389/fneur.2022.1064976
https://doi.org/10.3389/fneur.2022.1064976
https://doi.org/10.1093/ptj/pzad154
https://doi.org/10.1016/j.jpain.2022.08.010
https://doi.org/10.1002/cpt.1372
https://doi.org/10.1080/10669817.2022.2052560
https://doi.org/10.1080/10669817.2022.2052560
https://doi.org/10.1097/PR9.0000000000000820
https://doi.org/10.1097/PR9.0000000000000820
https://doi.org/10.1097/j.pain.0000000000002277
https://doi.org/10.1097/j.pain.0000000000002277
https://doi.org/10.1007/s11926-010-0131-0
https://doi.org/10.1007/s11926-010-0131-0
https://doi.org/10.2519/jospt.2010.3314
https://doi.org/10.2519/jospt.2010.3314
https://doi.org/10.1111/pme.12230
https://doi.org/10.1016/S1474-4422(14)70102-4
https://doi.org/10.1016/S1474-4422(14)70102-4
https://doi.org/10.3389/fpain.2021.779068
https://doi.org/10.3389/fpain.2021.779068
https://doi.org/10.1016/j.pain.2013.10.023
https://doi.org/10.1016/j.pain.2013.10.023
https://doi.org/10.1016/j.joca.2012.06.009
https://doi.org/10.1016/j.joca.2012.06.009

122

Page 10 of 10

Current Pain and Headache Reports (2025) 29:122

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

S8.

Sports Phys Ther. 2020;50(11):592—6. https://doi.org/10.2519/jos
pt.2020.0610.

Govind J, Bogduk N. Sources of cervicogenic headache among
the upper cervical synovial joints. Pain Med. 2021. https://doi.org
/10.1093/pm/pnaa469.

Bogduk N. Cervicogenic headache: anatomic basis and pathophys-
iologic mechanisms. Curr Pain Headache Rep. 2001;5(4):382-6.
https://doi.org/10.1007/s11916-001-0029-7.

Chua NHL, Suijlekom HV, Wilder-Smith OH, Vissers KCP.
Understanding cervicogenic headache. Anesthesiol Pain Med.
2012;2(1):3-4. https://doi.org/10.5812/aapm.3904.

Bartsch T, Goadsby PJ. Anatomy and physiology of pain referral
patterns in primary and cervicogenic headache disorders. Head-
ache Curr. 2005;2(2):42-8. https://doi.org/10.1111/.1743-5013.2
005.20201 .x.

Martelletti P. Proinflammatory pathways in cervicogenic head-
ache. Clin Exp Rheumatol. 2000;18(2 Suppl 19):S33-38.

Chua NHL, van Suijlekom HA, Vissers KC, Arendt-Nielsen L,
Wilder-Smith OH. Differences in sensory processing between
chronic cervical zygapophysial joint pain patients with and with-
out cervicogenic headache. Cephalalgia. 2011;31(8):953-63. http
s://doi.org/10.1177/0333102411408358.

Woolf CJ. Central sensitization: implications for the diagnosis
and treatment of pain. Pain. 2011;152(3 Suppl):S2—15. https://d
oi.org/10.1016/j.pain.2010.09.030.

Nijs J, Kosek E, Chiarotto A, et al. Nociceptive, neuropathic,
or nociplastic low back pain? The low back pain phenotyping
(BACPAP) consortium’s international and multidisciplinary con-
sensus recommendations. Lancet Rheumatol. 2024;6(3):e178-88.
https://doi.org/10.1016/S2665-9913(23)00324-7.

Shraim MA, Massé-Alarie H, Hodges PW. Methods to dis-
criminate between mechanism-based categories of pain experi-
enced in the musculoskeletal system: a systematic review. Pain.
2021;162(4):1007. https://doi.org/10.1097/j.pain.000000000000
2113.

Fitzcharles MA, Cohen SP, Clauw DJ, Littlejohn G, Usui C,
Hauser W. Nociplastic pain: towards an understanding of preva-
lent pain conditions. Lancet. 2021;397(10289):2098-110. https://
doi.org/10.1016/S0140-6736(21)00392-5.

Nijs J, De Baets L, Hodges P. Phenotyping nociceptive, neuro-
pathic, and nociplastic pain: who, how, & why? Braz J Phys Ther.
2023;27(4):100537. https://doi.org/10.1016/j.bjpt.2023.100537.
Moss P, Sluka K, Wright A. The initial effects of knee joint mobili-
zation on osteoarthritic hyperalgesia. Man Ther. 2007;12(2):109—
18. https://doi.org/10.1016/j.math.2006.02.009.

Courtney CA, Steffen AD, Fernandez-de-las-Pfias C, Kim J,
Chmell SJ. Joint mobilization enhances mechanisms of condi-
tioned pain modulation in individuals with osteoarthritis of the
knee. J Orthop Sports Phys Ther. 2016;46(3):168-76. https://doi.
org/10.2519/jospt.2016.6259.

Xiao H, Peng BG, Ma K, et al. Expert panel’s guideline on cervi-
cogenic headache: the Chinese association for the study of pain
recommendation. World J Clin Cases. 2021;9(9):2027-36. https:/
/doi.org/10.12998/wjcc.v9. 19.2027.

Southerst D, Cété P, Stupar M, Stern P, Mior S. The reliability
of body pain diagrams in the quantitative measurement of pain
distribution and location in patients with musculoskeletal pain: a
systematic review. J Manipulative Physiol Ther. 2013;36(7):450—
9. https://doi.org/10.1016/j.jmpt.2013.05.021.

@ Springer

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

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

Kennedy DL, Kemp HI, Ridout D, Yarnitsky D, Rice ASC. Reli-
ability of conditioned pain modulation: a systematic review. Pain.
2016;157(11):2410-9. https://doi.org/10.1097/j.pain.000000000
0000689.

Hoegh M. Pain science in practice (Part 3): peripheral sensitiza-
tion. J Orthop Sports Phys Ther. 2022;52(6):303—6. https://doi.or
2/10.2519/jospt.2022.11202.

Sessle BJ. Chronic orofacial pain: models, mechanisms, and
genetic and related environmental influences. Int J Mol Sci.
2021;22(13):7112. https://doi.org/10.3390/ijms22137112.
Mendell LM. The path to discovery of windup and central sensi-
tization. Front Pain Res. 2022. https://doi.org/10.3389/fpain.2022
.833104.

Xanthos DN, Sandkiihler J. Neurogenic neuroinflammation:
inflammatory CNS reactions in response to neuronal activity. Nat
Rev Neurosci. 2014;15(1):43-53. https://doi.org/10.1038/nrn3617.
Ji RR, Nackley A, Huh Y, Terrando N, Maixner W. Neuroinflam-
mation and central sensitization in chronic and widespread pain.
Anesthesiology. 2018;129(2):343—66. https://doi.org/10.1097/A
LN.0000000000002130.

Latremoliere A, Woolf CJ. Central sensitization: a generator of
pain hypersensitivity by central neural plasticity. J Pain Off ] Am
Pain Soc. 2009;10(9):895-926. https://doi.org/10.1016/j.jpain.20
09.06.012.

Mingels S, Dankaerts W, van Etten L, Bruckers L, Granitzer M.
Exploring multidimensional characteristics in cervicogenic head-
ache: relations between pain processing, lifestyle, and psychoso-
cial factors. Brain Behav. 2021;11(10):€2339. https://doi.org/10.1
002/brb3.2339.

Xia T, Long CR, Gudavalli MR, et al. Similar effects of thrust and
non-thrust spinal manipulation found in adults with subacute and
chronic low back pain — a controlled trial with adaptive alloca-
tion. Spine. 2016;41(12):E702-9. https://doi.org/10.1097/BRS.0
000000000001373.

Lima CR, Martins DF, Reed WR. Physiological responses
induced by manual therapy in animal models: a scoping review.
Front Neurosci. 2020;14:430. https://doi.org/10.3389/fnins.2020.
00430.

Grandhi RK, Kaye AD, Abd-Elsayed A. Systematic review of
radiofrequency ablation and pulsed radiofrequency for man-
agement of cervicogenic headaches. Curr Pain Headache Rep.
2018;22(3):18. https://doi.org/10.1007/s11916-018-0673-9.
Reffat N, Pusec C, Price S, Gupta M, Mavrocordatos P, Abd-
Elsayed A. Neuromodulation techniques for headache manage-
ment. Life Basel Switz. 2024;14(2):173. https://doi.org/10.3390/1
ife14020173.

Finnern MT, D’Souza RS, Jin MY, Abd-Elsayed AA. Cervical
spinal cord stimulation for the treatment of headache disorders: a
systematic review. Neuromodulation J Int Neuromodulation Soc.
2023;26(7):1309-18. https://doi.org/10.1016/j.neurom.2022.10.0
60.

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.


https://doi.org/10.1186/s10194-018-0833-7
https://doi.org/10.1186/s10194-018-0833-7
https://doi.org/10.1097/j.pain.0000000000000689
https://doi.org/10.1097/j.pain.0000000000000689
https://doi.org/10.2519/jospt.2022.11202
https://doi.org/10.2519/jospt.2022.11202
https://doi.org/10.3390/ijms22137112
https://doi.org/10.3389/fpain.2022.833104
https://doi.org/10.3389/fpain.2022.833104
https://doi.org/10.1038/nrn3617
https://doi.org/10.1097/ALN.0000000000002130
https://doi.org/10.1097/ALN.0000000000002130
https://doi.org/10.1016/j.jpain.2009.06.012
https://doi.org/10.1016/j.jpain.2009.06.012
https://doi.org/10.1002/brb3.2339
https://doi.org/10.1002/brb3.2339
https://doi.org/10.1097/BRS.0000000000001373
https://doi.org/10.1097/BRS.0000000000001373
https://doi.org/10.3389/fnins.2020.00430
https://doi.org/10.3389/fnins.2020.00430
https://doi.org/10.1007/s11916-018-0673-9
https://doi.org/10.3390/life14020173
https://doi.org/10.3390/life14020173
https://doi.org/10.1016/j.neurom.2022.10.060
https://doi.org/10.1016/j.neurom.2022.10.060
https://doi.org/10.2519/jospt.2020.0610
https://doi.org/10.2519/jospt.2020.0610
https://doi.org/10.1093/pm/pnaa469
https://doi.org/10.1093/pm/pnaa469
https://doi.org/10.1007/s11916-001-0029-7
https://doi.org/10.1007/s11916-001-0029-7
https://doi.org/10.5812/aapm.3904
https://doi.org/10.1111/j.1743-5013.2005.20201.x
https://doi.org/10.1111/j.1743-5013.2005.20201.x
https://doi.org/10.1177/0333102411408358
https://doi.org/10.1177/0333102411408358
https://doi.org/10.1016/j.pain.2010.09.030
https://doi.org/10.1016/j.pain.2010.09.030
https://doi.org/10.1016/S2665-9913(23)00324-7
https://doi.org/10.1016/S2665-9913(23)00324-7
https://doi.org/10.1097/j.pain.0000000000002113
https://doi.org/10.1097/j.pain.0000000000002113
https://doi.org/10.1016/S0140-6736(21)00392-5
https://doi.org/10.1016/S0140-6736(21)00392-5
https://doi.org/10.1016/j.bjpt.2023.100537
https://doi.org/10.1016/j.math.2006.02.009
https://doi.org/10.2519/jospt.2016.6259
https://doi.org/10.2519/jospt.2016.6259
https://doi.org/10.12998/wjcc.v9
https://doi.org/10.12998/wjcc.v9
https://doi.org/10.1016/j.jmpt.2013.05.021

	﻿Exploring Pain Phenotyping in Cervicogenic Headache Management
	﻿Abstract
	﻿Introduction
	﻿Diagnosis
	﻿Pathophysiology
	﻿Pain Phenotyping
	﻿Nociceptive CGH Pain Phenotype
	﻿Nociplastic CGH Pain Phenotype
	﻿ Pain Phenotype-stratified Treatment
	﻿Pharmacologic Interventions
	﻿Non-Pharmacologic Interventions
	﻿Procedural Interventions
	﻿Surgical Interventions
	﻿Clinical Application
	﻿Case Scenario #1: Nociceptive CGH Pain
	﻿Case Scenario #2: Nociplastic CGH Pain
	﻿Conclusion
	﻿Key References
	﻿References


