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Abstract: Cranial autonomic symptoms and neck pain have been reported to be highly prevalent
in migraine, although they are rarely considered in clinical evaluation. The aim of this review is to
focus on the prevalence, pathophysiology, and clinical characteristics of these two symptoms, and
their importance in the differential diagnosis between migraines and other headaches. The most
common cranial autonomic symptoms are aural fullness, lacrimation, facial/forehead sweating, and
conjunctival injection. Migraineurs experiencing cranial autonomic symptoms are more likely to have
more severe, frequent, and longer attacks, as well as higher rates of photophobia, phonophobia, os-
mophobia, and allodynia. Cranial autonomic symptoms occur due to the activation of the trigeminal
autonomic reflex, and the differential diagnosis with cluster headaches can be challenging. Neck pain
can be part of the migraine prodromal symptoms or act as a trigger for a migraine attack. The preva-
lence of neck pain correlates with headache frequency and is associated with treatment resistance and
greater disability. The convergence between upper cervical and trigeminal nociception via the trigem-
inal nucleus caudalis is the likely mechanism for neck pain in migraine. The recognition of cranial
autonomic symptoms and neck pain as potential migraine features is important because they often
contribute to the misdiagnosis of cervicogenic problems, tension-type headache, cluster headache,
and rhinosinusitis in migraine patients, delaying appropriate attack and disease management.

Keywords: migraine; cranial autonomic symptoms; cluster headache; neck pain

1. Introduction

Migraine is a highly disabling neurological disorder. Although headache is its most
frequent symptom, migraine is much more than a simple pain disorder as it involves
a cluster of painful and painless symptoms that can occur before, during, and after
headache [1]. The third edition of the International Classification of Headache Disorders
(ICHD-3) characterizes migraine as a unilateral, throbbing, moderate to intense headache,
worsened by physical activity, and associated with nausea and/or vomiting, photophobia,
and phonophobia [2].

From clinical practice, we know that migraine patients and migraine attacks do not
always present these classical criteria-defining migraine features, and several headache
experts have been debating whether other nonpainful symptomatology should be included
in the classification, looking for possible migraine endophenotypes [3]. The recognition
of the whole spectrum of migraine symptoms, beyond headache and aura, has been
increasingly recognized, and it is now evident that symptoms can begin hours to days
before pain onset and can persist during pain and following pain resolution [1].

Nonpainful symptomatology can be divided into categories, such as sensorial symp-
toms (photophobia, phonophobia, osmophobia, and allodynia); cranial autonomic symp-
toms (CAS); mood, sleep, and cognitive changes (drowsiness, irritability, exhaustion, poor
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memory, and concentration difficulty); homeostatic imbalance (frequent urination, change
in bowel habits, and increased thirst and cravings); as well as other migraine-related symp-
toms, such as neck discomfort or pain, all of which have been reported to be highly preva-
lent in migraine patients [4]. Increased attention is required to identify such symptoms, in
particular neck pain and CAS, as those often contribute to misdiagnosis of cervicogenic
problems and rhinosinusitis in migraine patients, often delaying appropriate attack and
disease management.

This review will focus on the prevalence, pathophysiology, and clinical characteristics
of CAS and neck pain in migraine, and their importance in differential diagnosis between
migraine and other headaches.

2. Cranial Autonomic Symptoms
2.1. CAS as a Migraine Symptom

Extra-cranial autonomic nervous system symptoms, such as cardiovascular auto-
nomic changes, syncopal episodes, temperature dysregulation, urinary symptoms, and
gastrointestinal dysfunction, are relatively well described in migraine patients [5].

Nevertheless, CAS-conjunctival injection, lacrimation, nasal congestion, rhinorrhea,
miosis, ptosis, facial sweating, facial flushing, eyelid edema, aural fullness, all of which are
typically observed in cluster headache (CH) and other trigeminal autonomic cephalalgias
(TAC), are rarely considered in the evaluation of migraine [6]. According to several studies,
migraine patients with such symptoms are frequently misdiagnosed as sinus headaches
and undergo sinus surgeries, which delays an appropriate treatment [7,8].

Migraine with CAS was first reported by Blau in 1970, where vessels from conjunctival,
lip, tongue, and nailfold were examined microscopically in 35 migrainous subjects [9].

Although CAS are rarely part of the main complaints of migraine sufferers, the lit-
erature shows a wide range of prevalence from 3.1% to 82%, and this rate can be even
higher in patients with chronic migraine. This variation is probably explained by different
study methodologies and study populations, and most studies have lacked validation of
the symptoms [10].

Ocular CAS are more common compared to nasal CAS, probably due to the predomi-
nant activation of ophthalmic division of the trigeminal nerve in migraine [7]. The most
common CAS reported in different studies are aural fullness, lacrimation, conjunctival
injection and facial/forehead sweating [6,7,10], as reported in Table 1.

Table 1. Prevalence of cranial autonomic symptoms (CAS) in patients with migraine with CAS and
cluster headache.

CAS Migraine with CAS Cluster Headache

Lacrimation 14–45%
[6,7,10–14]

50–91%
[11,15–17]

Facial sweating/Flushing 6–39%
[6,7,11–13]

32–56%
[11,15–17]

Conjunctival injection 2–36%
[6,7,10,12–14]

52–86%
[11,15–17]

Eyelid edema 7–43%
[7,10–14]

21–74%
[11,16,17]

Nasal congestion 9–32%
[6,7,10,12,13]

45–75%
[11,16,17]

Aural fullness 13–27%
[7,12,13]

9%
[16]

Rhinorrhea 5–18%
[6,7,10,12,13]

41–72%
[11,15–17]

Ptosis 4–17%
[6,7,10,12,13]

15–74%
[15–17]

Miosis 2–6%
[6]

6–29%
[15–17]
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Patients with migraine have a lower prevalence of all CAS items compared with
CH patients [11]. Recently, an interview-based study with a large sample of migraine
patients was made and the prevalence of one and two CAS was 44% and 22%, respectively,
and the most common were facial/forehead sweating and lacrimation. The authors of
this study proposed a set of diagnostic criteria for migraine with CAS: attacks fulfilling
the diagnostic criteria for migraine with or without aura, and 2 reversible CAS must be
present (conjunctival injection, lacrimation, nasal congestion, rhinorrhea, forehead or facial
sweating, miosis, ptosis, eyelid edema) during at least one third of the attacks [6].

Migraineurs experiencing CAS are more likely to experience more severe, frequent,
and longer attacks, especially those who have more than one CAS [10]. However, the
presence of CAS does not differ based on age, sex, or presence of aura [5]. In several
studies, migraineurs with CAS reported bilateral autonomic symptoms, particularly those
with bilateral headaches [7,10,12], and this can be explained by the fact that the superior
salivatory nucleus has bilateral innervations from the trigeminal system. Some authors
observed that unilaterality of the headache can be a risk factor for the presence of CAS.
When evaluating the most severe cases of migraine, CAS tend to lateralize to the side
of the headache, similar to what happens in the TAC’s [13]. In addition, higher rates of
photophobia, phonophobia, and osmophobia, as well as allodynia have been reported in
migraineurs with CAS compared to those without autonomic features [11,12], suggesting
that the magnitude of activation of the trigeminal system may imply that it is easier to reach
the threshold for triggering the trigeminal autonomic reflex and amplifying the pain [13].
A similar relation with attack severity has been described in cluster headache [18].

The correlation between chronicity of migraine and high prevalence of CAS is not
clear from the current literature. There is evidence that CAS appear in around 80% of
chronic migraine (CM) patients during attacks and the most frequent symptoms were
lacrimation and conjunctival injection, such as in episodic migraine, which were reported
by almost half of the patients [19]. However, several other studies examined CAS prevalence
separately in patients with episodic migraine and chronic migraine and found no significant
difference [11,14,20]. Although it has not yet been validated, a new scale has been designed
to evaluate and quantify 5 parasympathetic CAS (lacrimation, conjunctival injection, nasal
congestion, eyelid edema, and aural fullness) in primary headaches, and in the future it
can be used as a tool when evaluating the response to therapy in clinical trials [19].

This correlation between CAS and migraine is not limited to adults. It is often de-
scribed in childhood, where as many as 70% of pediatric migraineurs had at least one CAS
and most of them had more than one CAS that tended to be bilateral, just as in adults [8].
The most common symptoms in childhood are aural fullness, facial flushing, conjunctival
injection and lacrimation, and they seem to be more common in subjects with a higher
frequency of migraine attacks, as seen in adults studies [8,21,22]. Recognizing that CAS
are common in pediatric migraine is important since sinusitis, which also may present
with headache, is one of the most common misdiagnoses given to migraineurs during
childhood, putting these patients at an even higher risk of inappropriate treatments for
their migraine [8].

Research on therapies for migraine accompanied by CAS is scarce, however, trip-
tans, lidocaine, and onabotulinum toxin A have shown stronger benefits in this group
of migraineurs [10]. There is evidence that in individuals with CAS, monoclonal anti-
bodies targeting the calcitonin gene-related peptide (CGRP) pathway greatly decreased
migraine headache days, possibly due to increased activation of the trigeminovascular
system, reaching a better response to treatment [23].

2.2. Pathophysiology of CAS in Migraine

For many years, the “autonomic theory” of migraine pathogenesis has piqued curiosity.
However, research has produced contradicting findings. It has been proposed that both
sympathetic hypofunction and hyperfunction, as well as parasympathetic hypofunction
and hyperfunction, can occur [24]. This lack of consistency is probably due to the differences
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across the ictal and interictal periods, and the fact that most of these studies have evaluated
patients in the interictal period [25]. Most investigations point to a tendency towards
sympathetic hypoactivity between episodes and an accentuated sympathetic response
during an episode. This can be attributed to repeated ictal stimulation of the sympathetic
autonomic system, which leads to downregulation and reduced plasma norepinephrine
release, which eventually causes an increase in postsynaptic adrenergic receptors, resulting
in ictal hypersensitivity [26].

CAS occur due to the activation of the trigeminal autonomic reflex, a physiological
response following harmful stimuli. Pain signals from the trigeminal nerve activate the
dorsal raphe nuclei and periaqueductal gray in the brainstem. They are then transmitted
to the locus coeruleus in the ipsilateral pons—resulting in activation of the sympathetic
system—and then to ipsilateral superior salivatory nucleus, which is the efferent arc respon-
sible for CAS through the activation of the sphenopalatine ganglion and greater superficial
petrosal nerve [27]. Postganglionic parasympathetic fibers then leave the sphenopalatine
ganglion and act on the lacrimal glands, nasal, and palatal mucosa, resulting in lacrimation,
nasal congestion, or rhinorrhea. Activation of this reflex produces a release of vasoactive
neuropeptides, mainly CGRP, vasoactive intestinal peptide (VIP), and pituitary adenylate
cyclase activating polypeptide, causing vasodilation and perpetuating the pain. Riesco et al.
showed that serum levels of VIP correlate with the presence of CAS in migraine, and seem
to reflect the activation of the trigeminovascular system [19]. In addition, there is evidence
that migraine patients with CAS respond better to triptans, and VIP serum levels were
reduced after triptans administration. It can be speculated that the intense activation of the
trigeminal autonomic reflex in migraine patients with CAS, led to a stronger recruitment of
5-HT1B/1D receptors, which are the target of triptans [27].

2.3. CAS in Other Headaches and Differential Diagnosis

CH together with other TACs, as well as headaches attributed to a disorder of the
nose or paranasal sinuses, are two types of headaches that can be associated with CAS. As
we mentioned above, CAS are quite common in migraine, so it is relevant to discuss the
differential diagnosis between migraine and these two groups.

Activation of the trigeminal vascular system and trigeminal autonomic reflex, as
demonstrated by an increase in CGRP and VIP during attacks, are well-established mech-
anisms involved in pathophysiology of CH and migraine [19]. According to several
functional imaging studies, the hypothalamus is involved in the onset of symptoms of
these two conditions: the inferior posterior hypothalamic grey matter, ipsilateral to pain, is
a critical location in the start of CH, while in migraine, hypothalamic activation occurs both
in the prodromal and the ictal phase coupled with the dorsal rostral pons (the so-called
brainstem generator) [28].

Both diseases have a genetic background: the risk of first-degree relatives of patients
with CH and migraine to develop the above mentioned diseases is, 5–15 times and 3 times
higher, respectively, compared to the general population [29]. History of migraine is not
uncommon in patients with CH, and both headache disorders can coexist in the same
individual. Comorbid migraine is associated with a shorter duration of CH and shorter
delay in diagnosing CH. Song et al. reported that 15% of their cohort had comorbid
migraine, and the frequency of chronic CH was higher in this group [30].

The key characteristic that sets CH apart from migraine is the temporal pattern: CH
attacks last for 15–180 min and occur from one to eight times a day, in series lasting for
weeks or months. Although it occurs very rarely (14%), one aspect that can enhance
the risk of misdiagnosing CH as migraine is the possibility of the pain switching sides
between attacks or cluster periods [31]. Periodicity and circadian rhythmicity can exist
in both conditions but are clearly more relevant and frequent in CH. There is evidence
that CH and migraine attacks are linked to chronobiological characteristics. In migraine,
time preference headache attack (TPHA) may be significantly associated with chronotype:
early attacks occur mostly in individuals with early chronotypes, whereas later attacks
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occurred in individuals with a late chronotype [32]. In CH, some factors are associated with
earlier nocturnal peaks in chronorisk: episodic cluster, morning chronotype, good sleepers,
not taking verapamil, not smoking, consuming alcohol during the bout, and drinking
coffee [33]. These results suggest that to treat migraine and CH patients more effectively,
practitioners should be worried about a patient’s chronotype.

One study assessed and characterized CAS in migraine patients versus CH, evincing
that 56% of migraine patients experienced CAS, while in CH the percentage was 97% [11].
However, CAS in migraine tend to be less severe and are usually bilateral in contrast to CH
patients who, with the exception of facial sweating, exhibit bilateral symptoms only in a
small percentage of cases [10]. In CH, CAS can occur either prior or after pain, while in mi-
graine, CAS tend to occur at the peak of pain intensity [6]. While no distinct seasonal pattern
has yet been established, one study reported that patients who reported seasonal variation
in migraine also reported more CAS and had more severe functional impairment [30].

Along with autonomic symptoms, 25–46% of CH patients also report migraine-related
symptoms, such as nausea, photophobia, and phonophobia [30], and there is evidence that,
when present, photophobia and phonophobia in TACs appear to be of milder intensity and
more lateralized than in migraine [34].

For differentiating chronic migraine from hemicrania continua (HC), the same general
principles of laterality and time are considered. The response to indomethacin in HC is
an absolute and useful differentiating feature as well. HC patients are nearly three times
more likely to have unilateral photophobia or phonophobia, or both, than chronic migraine
patients with unilateral pain [34].

Both adult and child migraineurs are frequently misdiagnosed as having “sinus
headaches”. In one adult study, 35% of the migraineurs had undergone previous sinus
surgery [35]. This was demonstrated by an observational study that included 3000 individ-
uals with a history of self- or clinician-diagnosed “sinus headaches”, in which 88% of these
patients met the diagnostic criteria for migraine. However, most of these patients reported
additional typical migraine symptoms, such as photophobia, phonophobia, and pulsating
head pain [29]. Migraine can be mistaken for sinus headache because of the similarity in
location of the headache and the commonly accompanying nasal autonomic symptoms.
Pain due to pathology of the nasal mucosa or related structures is usually perceived as
frontal or facial, but may be referred more posteriorly, making a proper diagnosis difficult.
The presence of purulent nasal discharge and the character of the pain, which is typically
pressure-like and reproduced by palpation over the sinuses, help to differentiate these
two conditions [5].

3. Neck Pain and Migraine
3.1. Introduction

While migraine is the second leading cause of disability worldwide, according to
the Global Burden of the Disease 2019 study, neck pain (NP) is also highly prevalent and
responsible for 2–6% of the total global years lived with disability [36]. The point prevalence
of NP is estimated as 8% and its lifetime prevalence is 48% [37]. Thus, it is not surprising
that NP and migraine may present in the same individual just by chance alone. However,
in a large American study that included 189,967 adults, NP was self-reported by 38% of
individuals with severe headache or migraine, a prevalence much higher than the 11% in
individuals without severe headache or migraine [38].

The definition of NP varies between authors and international task forces [39]. The
most common definition of NP is a pain located in the anatomical region of the neck with
or without radiation to the head, trunk, and upper limbs [40]. NP can arise from many local
structures, including muscles, ligaments, facet joints, and visceral structures of the neck.

Initial reports of NP in migraine patients date to more than 3 decades ago, with NP
being reported by up to two-thirds of the patients during migraine attacks in the 1980s
and 1990s [41,42]. Since then, studies explored the link between migraine and NP from
every angle, both from a clinical and research perspective. Yet, it is still an on-going debate
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whether NP contributes to migraine pain as a trigger, or whether it is a consequence, a part
of the migraine attack, or simply a symptom of a co-existing neck disorder.

The recognition of NP as a potential migraine feature is of obvious importance. For
example, both adult and pediatric population studies show that misdiagnosis is common,
with NP frequently attributed to cervical spine pathology, leading to unnecessary investi-
gations and delay of correct diagnoses [22,43]. Misdiagnosis is more common in migraine
patients with pain onset in the cervical region despite these patients still presenting with
typical migrainous features [43].

Research on NP and migraine has several concerns and limitations that are worth
noticing. First, the assessment of NP differs substantially between studies. In most studies,
the prevalence of NP relies on self-administered questionnaires that are subject to recall
bias and interpretation difficulties that may result in misclassification, such as localization
of pain. In other studies, NP is assessed based on the clinical observation (trigger points,
cervical tension), which also has several issues considering the low accuracy of most
cervical examination tests [44]. Second, epidemiological studies exploring NP in migraine
patients usually exclude confounders, such as cervicogenic headache (CeH) and tension-
type headache (TTH). However, as will be discussed later, the overlap between these
disorders is significant, particularly if we focus on NP. So, there is potential misdiagnosis
bias in the studies. Third, over time, the definitions of concepts, such as premonitory
symptoms, have changed as well as diagnostic criteria guidelines, such as ICHD-3 [2,45].
Thus, results may not be directly comparable. Despite appearing to be very common in
migraine, NP is an under investigated topic of research [46].

3.2. Anatomic and Physiological Considerations and Cervical Musculoskeletal Findings in Migraine

Activation of the trigeminal nerve and its connections is a well-established component
of migraine pathophysiology, as discussed above [47]. In addition to the trigeminal nerve,
both occipital and cervical afferents converge in the trigeminocervical complex (TCC),
which is composed of the C1, C2, and C3 dorsal horns of the cervical spinal cord and
the trigeminal nucleus caudalis [48]. Activation of this complex is the mechanism for
cervical disease headache as well as for the presence of NP in primary headache disorders,
depending on whether it originates in cervical or trigeminal areas [49]. Indeed, there is
evidence from experimental studies in healthy individuals that neck muscle induced-pain
causes pain in both cervical and trigeminal territories [50].

It is possible that repeated migraine attacks lead to central cervical sensitization and
lower pressure pain thresholds associated with increased tension of the neck muscles.
The neck muscle stiffness could alternatively be caused directly by alterations in muscles,
such as inflammation or trigger points, which may activate sensory neurons and thereby
contribute to the development of migraine pain. Another potential mechanism is a dys-
functional descending inhibition in migraine as shown in transcranial magnetic stimulation
studies [51]. Further mechanisms include increased stress that may also contribute to
prolonged increase of regional muscle tone via the limbic system and the alteration of pain
facilitation mechanisms [52]. The well-known interaction between stress and migraine
further perpetuates this pain cycle.

Several studies depict cervical musculoskeletal abnormalities and postural changes in
different headaches, specifically in migraine [44,46,53]. One of the most frequent findings
in migraine patients is the excessive forward head posture (FHP), which means a reduction
of the cranio-cervical angle [44]. FHP is thought to result from repeated tasks in the
setting of sub-optimal ergonomics and is usually associated with the shortening of the
cervical extensor muscles (sub-occipital paraspinals, scalenes, sternocleidomastoid, levator
scapulae, upper trapezius, and pectoralis major and minor) [40]. Indeed, a few MRI
studies show hyperintense signals in the trapezius in migraine patients [54]. There is
also report of the contraction of the scalp muscles, especially temporalis, during migraine
attacks due to patients holding or pressing on the affected site for relief [41]. Another
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common finding in migraine patients is the increased neck muscle stiffness measured by
elastography studies [46].

There is also evidence that the pressure pain thresholds in the neck are reduced in
migraine patients even when they are not experiencing an attack [46]. Furthermore, one
meta-analysis found that pressure pain thresholds measured by quantitative sensory testing
(QST) are lower in patients with migraines for the head and neck region but not for the rest
of the body [49].

Despite all these data, evidence for cervical musculoskeletal dysfunction in migraine
is debatable. Some authors point out that mild impairment in cervical function may be due
to variations of the normal, and that differences between healthy controls and migraine
patients are only minor [53,55]. It is not clear whether migraine has an associated overall
pattern of cervical musculoskeletal dysfunction nor if those changes have clinical meaning
and might respond to different therapeutic strategies.

3.3. Neck Pain as a Migraine Feature

As stated previously, NP is not part of the ICHD-3 criteria for migraine [45]. However,
NP not only seems to be one of the most reported symptoms in migraine, but in some
studies NP is more prevalent than classical migraine symptoms, such as nausea [56]. One
recent meta-analysis assessing the prevalence of NP in patients with migraine found a
pooled relative frequency of 77% in migraine vs. 23.2% in a control group [57]. However,
as highlighted by the authors, there is significant heterogeneity among the studies that we
must consider in the interpretation of the results.

In most cases, NP is reported before or during a migraine attack (ictal) [37,44,53,56,58].
However, it has been reported after the headache stops (postdromal) and also interic-
tally [41]. In clinical practice, it is often difficult to distinguish between true premonitory
and ictal symptoms. Perhaps a more relevant fact is that patients often have difficulties in
recognizing premonitory symptoms and mistake them as triggers [59]. Among a cohort of
50 patients with migraine experiencing neck pain, most (89.1%) reported NP only during
the migraine pain phase, while 10.9% had NP-triggered migraine attacks [60].

Pharmacological studies with nitroglycerin showed that almost all patients with
migraine had at least one premonitory symptom, while 83% went on to experience a full
migraine attack [61]. NP was one of those premonitory symptoms showing good agreement
for spontaneous and triggered attacks [61]. Furthermore, in an adult population involving
1010 migraine patients, premonitory symptoms (onset of 2 or more hours prior to the
headache) were present in 38.9%, the most frequent being a neck tension, phonophobia,
and difficulty concentrating [59], which relates very closely to spontaneous complaints in
clinical practice.

Migraine sufferers may report NP as the initial site of pain that later radiates forward
and reaches criteria for migraine; as a concomitant site of pain during a migraine attack; or
as a site of pain following the acute migraine episode. Up to 40% of the migraine patients
report that pain starts and/or concentrates in the occipital and neck areas [62]. Regarding
gender differences, there are only a few reports showing that women with migraine more
frequently report NP during a migraine episode [63].

The presence of NP in migraine has been associated with several clinical and prognostic
measures. The prevalence of NP correlates with headache frequency [56]; NP is associated
with delayed acute treatment of migraine up to 30 min [64]; NP is associated with treatment
resistance and greater disability [56,65]; and NP is more prevalent in chronic migraine than
episodic migraine, up to twice the prevalence [57].

Further evidence for NP being part of the migraine cycle comes from studies assessing
cervical musculoskeletal function in migraine suffers with NP. First, more than half of
those patients have normal neck function [60]. Second, among the patients with cervical
dysfunction, cervical dysfunction itself was not associated with pain hypersensitivity, in
contrast to NP that was associated with allodynia [60]. Also, neck disability evaluated by
The Neck Disability Index seems to be more related to migraine factors including allodynia
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than to local neck dysfunction [66]. Additional evidence is the interictal reproduction of
the typical headache in migraine patients by cervical manipulation [67].

3.4. Neck Pain as a Migraine Trigger

Prospective clinical epidemiological studies have reported NP as a trigger in up to
38.4% of migraine patients [68]. In these studies, NP was considered when it was specifically
not associated with the migraine pain. Furthermore, NP as a trigger was more common in
chronic migraine [68]. In one study, the pressure pain thresholds were similar in migraine
patients with and without ictal NP, suggesting a peripheral cause for neck stiffness [46].

Regarding the endurance of the neck muscles, one prospective study showed that
migraine patients were more likely to report NP and migraine attacks up to 24 h after the
assessment [69]. The authors discuss that the neck soreness and increased nociceptive input
from cervical routes triggers the migraine attack. One interesting finding was that not all
patients with migraine developed an acute attack after cervical tests, which points out once
again to different pain thresholds [69].

Part of the evidence for the neck as a migraine trigger comes from clinical experience,
which suggests that reducing neck muscle tension through exercise, physiotherapy, or
acupuncture may reduce the frequency of migraine attacks [70]. While the data is scarce,
there is evidence of the benefit of massage therapy and physiotherapy on migraine [70].
Addressing postural control impairments is of noted importance as well as the manual
treatment of trigger points [70]. Physiotherapy is not necessarily uniform as a preventive
drug and should be individualized.

3.5. Neck Pain in Other Primary and Secondary Headaches and Differential Diagnosis

The differential diagnosis of NP is extensive and can be challenging. Tension-type
headache (TTH) and cervicogenic headache (CeH) are the two main types of headaches
associated with the cervical spine and NP. Yet, as we discussed NP is common in migraine,
so it is relevant to discuss the differential diagnosis of these disorders.

TTH is usually easy to recognize as a different headache from migraine even when NP
is present. In TTH, the pain is not particularly intense and, although relatively common,
nausea and photo or phonophobia are less marked than in migraine [45,55]. There are im-
portant differences regarding the findings of musculoskeletal dysfunction in these patients.
One meta-analysis studied specific cervical musculoskeletal impairments in migraine and
TTH patients, such as FHP and cervical range of motion (ROM) [55]. Patients with TTH had
more cervical impairments than migraine and healthy controls, while migraine patients,
even though reporting NP, had no differences in most assessed cervical outcomes compared
to controls [55]. TTH is also usually distinguished from CeH except in the rare cases of
bilateral CeH [71]. Supporting evidence for cervicogenic headache includes mechanical
precipitation of an attack [45].

Mechanical precipitation of headache is characteristic of CeH, but it is not specific
and can happen in migraine [71]. Also, migraine may coexist with CeH [72] and the co-
occurrence may increase the number of migraine episodes and analgesic use [73]. Pain
location itself may not be enough to distinguish between migraine and CeH as migraine
patients can have pain concentrating on occipital and neck regions, and up to 50–72% of
patients with CeH report pain in the frontotemporal area [74]. Differences between CeH
and migraine include epidemiological–in CeH women are not clearly more affected than
men and CeH starts later in life; and clinical findings–unilateral pain is usually side-locked
and does not change sides between episodes [71]. One meta-analysis showed that flexion-
rotation test/ROM and neck flexion strength may support the diagnosis of cervicogenic
headache over migraine [71].

Finally, there is evidence that greater occipital nerve block can improve the treatment
response in migraine. However, using nerve blocks alone is not sufficient for the differential
diagnosis of these disorders, sine both TTH and CeH may respond to these treatments [75].
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There are other headaches that may occasionally present with NP. Occipital neuralgia
is a paroxysmal lancinating pain over the greater occipital nerve distribution area that
is associated with hypoesthesia or dysesthesias and tenderness on palpation [45]. The
pain is expected to disappear following a local anesthetic block. Cluster headache patients
may also report cervical pain, however, the diagnosis is usually confirmed by the other
clinical findings [76].

3.6. Neck Pain among Children with Migraine

Similar to autonomic symptoms, NP appears to be a particular common migraine
feature in the pediatric population [38]. As for the adult population, there is data for NP as
both part of the migraine and as a trigger. In a prospective study that included 170 pediatric
patients with migraine who were referred to a tertiary hospital for neurological assess-
ment, NP or neck stiffness was reported as a premonitory symptom in 41.5% patients [77].
Moreover, almost half of these patients were first referred to another specialty, such as
orthopedics or neurosurgery. Interestingly, NP was more frequent among patients with
CAS [77]. This is shown by several other studies that suggest that NP is one of the most
common premonitory symptoms, as well as fatigue and mood changes.

4. Conclusions

Understanding the role of CAS and neck pain in migraine is vital to comprehend the
disorder and to appreciate more completely the disability associated with each attack [1].
Clearly, CAS are common in migraine, with aural fullness, lacrimation, facial/forehead
sweating, and conjunctival injection being the most frequent ones. Migraineurs experi-
encing CAS are more likely to have more severe, frequent, and longer attacks, as well as
higher rates of photophobia, phonophobia, osmophobia, and allodynia. Recently, a Danish
study proposed a set of diagnostic criteria for migraine with CAS and it seems adequate
to include them, in the future, in the International Classification of Headache Disorders.
CAS occur due to the activation of the trigeminal autonomic reflex and the differential
diagnosis, particularly with CH, can be troublesome. Although CH and migraine share
some pathophysiological pathways, CAS in migraine tend to be less severe, less consistent,
and are usually bilateral.

Evidence shows that NP is frequent in migraine suffers. Musculoskeletal findings are
common in migraine patients, however, most findings of impairments in cervical function
may be variations of the normal of unclear significance. It is still not completely clear
whether NP is part of the migraine prodromal symptoms or if it acts as a trigger of the
attack. Likely both are true and may reflect a central sensitization process. The convergence
between upper cervical and trigeminal nociception via the trigeminal nucleus caudalis is
the likely mechanism for headache resulting from cervical disease as well as NP in primary
headaches. Recognizing NP in migraine is important for diagnostic purposes and also for
treatment options, as physical therapy interventions may improve clinical symptoms [73].
Our conclusions are summarized in Table 2.

Table 2. Conclusions.

Neck pain and CAS are very frequent among migraine patients.
Migraineurs experiencing CAS are more likely to experience more severe, frequent, and
longer attacks.
CAS in migraine are less severe, less consistent, and are usually bilateral, when compared to CAS
in CH.
In most cases, neck pain is likely part of the migraine phenomenology. However, it can also be a
migraine trigger.
The presence of pain in the cervical region in migraine patients should not prompt the need to do
cervical spine imaging, especially in patients with typical migrainous features
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15. Uluduz, D.; Ayta, S.; Özge, A.; Yalin, O.Ö.; Temel, G.Ö.; Taşdelen, B. Cranial Autonomic Features in Migraine and Migrainous
Features in Cluster Headache. Noro Psikiyatri. Arsivi 2018, 55, 220–224. [CrossRef] [PubMed]

16. Chu, M.K.; Kim, B.-S.; Chung, P.-W.; Kim, B.-K.; Lee, M.J.; Park, J.W.; Ahn, J.-Y.; Bae, D.W.; Song, T.-J.; Sohn, J.-H.; et al. Clinical
Features of Cluster Headache without Cranial Autonomic Symptoms: Results from a Prospective Multicentre Study. Sci. Rep.
2021, 11, 6916. [CrossRef]

17. Nesbitt, A.D.; Goadsby, P.J. Cluster Headache. BMJ 2012, 344, e2407. [CrossRef]
18. Martins, I.P.; Gouveia, R.G.; Parreira, E. Cluster Headache Without Autonomic Symptoms: Why Is It Different? Headache J. Head

Face Pain 2005, 45, 190–195. [CrossRef]
19. Riesco, N.; Pérez-Alvarez, A.I.; Verano, L.; García-Cabo, C.; Martínez-Ramos, J.; Sánchez-Lozano, P.; Cernuda-Morollón, E.;

Pascual, J. Prevalence of Cranial Autonomic Parasympathetic Symptoms in Chronic Migraine: Usefulness of a New Scale.
Cephalalgia 2016, 36, 346–350. [CrossRef]

20. Gupta, R.; Bhatia, M. A Report of Cranial Autonomic Symptoms in Migraineurs. Cephalalgia 2007, 27, 22–28. [CrossRef] [PubMed]
21. Raieli, V.; Giordano, G.; Spitaleri, C.; Consolo, F.; Buffa, D.; Santangelo, G.; Savettieri, G.; Vanadia, F.; D’Amelio, M. Migraine

and Cranial Autonomic Symptoms in Children and Adolescents: A Clinical Study. J. Child Neurol. 2015, 30, 182–186. [CrossRef]
[PubMed]

22. Haytoglu, Z.; Herguner, M.O. Cranial Autonomic Symptoms, Neck Pain: Challenges in Pediatric Migraine. Ann. Indian Acad.
Neurol. 2019, 22, 282–285. [CrossRef] [PubMed]

23. De Matteis, E.; Caponnetto, V.; Casalena, A.; Frattale, I.; Gabriele, A.; Affaitati, G.; Giamberardino, M.A.; Maddestra, M.; Viola, S.;
Pistoia, F.; et al. Cranial Autonomic Symptoms and Response to Monoclonal Antibodies Targeting the Calcitonin Gene-Related
Peptide Pathway: A Real-World Study. Front. Neurol. 2022, 13, 973226. [CrossRef]

24. Havanka-Kanniainen, H.; Tolonen, U.; Myllylä, V.V. Autonomic Dysfunction in Migraine: A Survey of 188 Patients. Headache
J. Head Face Pain 1988, 28, 465–470. [CrossRef]

25. Miglis, M.G. Migraine and Autonomic Dysfunction: Which Is the Horse and Which Is the Jockey? Curr. Pain Headache Rep. 2018, 22, 19.
[CrossRef]

http://doi.org/10.3389/fnhum.2021.646692
http://doi.org/10.1177/0333102417738202
http://doi.org/10.1038/nrneurol.2016.31
http://www.ncbi.nlm.nih.gov/pubmed/27020554
http://doi.org/10.1186/s10194-016-0689-7
http://doi.org/10.1097/WNO.0000000000000876
http://doi.org/10.1177/03331024221094548
http://www.ncbi.nlm.nih.gov/pubmed/35635008
http://doi.org/10.4103/aian.aian_948_21
http://doi.org/10.1212/WNL.0b013e31829d872a
http://www.ncbi.nlm.nih.gov/pubmed/23897870
http://doi.org/10.1016/S0140-6736(70)90219-9
http://www.ncbi.nlm.nih.gov/pubmed/4195977
http://doi.org/10.1186/s12883-021-02513-0
http://doi.org/10.1136/jnnp.2008.157743
http://www.ncbi.nlm.nih.gov/pubmed/18931007
http://doi.org/10.1111/head.13888
http://www.ncbi.nlm.nih.gov/pubmed/32592512
http://doi.org/10.1186/s10194-022-01389-w
http://doi.org/10.1177/0333102416630579
http://doi.org/10.5152/npa.2016.19183
http://www.ncbi.nlm.nih.gov/pubmed/30224867
http://doi.org/10.1038/s41598-021-86408-7
http://doi.org/10.1136/bmj.e2407
http://doi.org/10.1111/j.1526-4610.2005.05043.x
http://doi.org/10.1177/0333102415593087
http://doi.org/10.1111/j.1468-2982.2006.01237.x
http://www.ncbi.nlm.nih.gov/pubmed/17212679
http://doi.org/10.1177/0883073814535494
http://www.ncbi.nlm.nih.gov/pubmed/24846900
http://doi.org/10.4103/aian.AIAN_206_18
http://www.ncbi.nlm.nih.gov/pubmed/31359938
http://doi.org/10.3389/fneur.2022.973226
http://doi.org/10.1111/j.1526-4610.1988.hed2807465.x
http://doi.org/10.1007/s11916-018-0671-y


Diagnostics 2023, 13, 590 11 of 12

26. Ray, J.C.; Cheema, S.; Foster, E.; Gunasekera, L.; Mehta, D.; Corcoran, S.J.; Matharu, M.S.; Hutton, E.J. Autonomic Symptoms in
Migraine: Results of a Prospective Longitudinal Study. Front. Neurol. 2022, 13, 1036798. [CrossRef]

27. Danno, D.; Wolf, J.; Ishizaki, K.; Kikui, S.; Hirata, K.; Takeshima, T. Cranial Autonomic Symptoms in Migraine Are Related to
Central Sensitization: A Prospective Study of 164 Migraine Patients at a Tertiary Headache Center. BMC Neurol. 2022, 22, 89.
[CrossRef] [PubMed]

28. Schulte, L.H.; May, A. The Migraine Generator Revisited: Continuous Scanning of the Migraine Cycle over 30 Days and Three
Spontaneous Attacks. Brain 2016, 139, 1987–1993. [CrossRef] [PubMed]

29. Vollesen, A.L.; Benemei, S.; Cortese, F.; Labastida-Ramírez, A.; Marchese, F.; Pellesi, L.; Romoli, M.; Ashina, M.; Lampl, C.; on
behalf of the School of Advanced Studies of the European Headache Federation (EHF-SAS). Migraine and Cluster Headache–the
Common Link. J. Headache Pain 2018, 19, 89. [CrossRef]

30. Song, T.J.; Lee, M.J.; Choi, Y.J.; Kim, B.K.; Chung, P.W.; Park, J.W.; Chu, M.K.; Kim, B.S.; Sohn, J.H.; Oh, K.; et al. Differences in
Characteristics and Comorbidity of Cluster Headache According to the Presence of Migraine. J. Clin. Neurol. Seoul Korea 2019, 15,
334–338. [CrossRef]

31. Viana, M.; Tassorelli, C.; Allena, M.; Nappi, G.; Sjaastad, O.; Antonaci, F. Diagnostic and Therapeutic Errors in Trigeminal
Autonomic Cephalalgias and Hemicrania Continua: A Systematic Review. J. Headache Pain 2013, 14, 14. [CrossRef] [PubMed]

32. Im, H.-J.; Baek, S.-H.; Yun, C.-H.; Chu, M.K. Time Preference of Headache Attack and Chronotype in Migraine and Tension-Type
Headache. Chronobiol. Int. 2019, 36, 1528–1536. [CrossRef] [PubMed]

33. Barloese, M.; Haddock, B.; Lund, N.T.; Petersen, A.; Jensen, R. Chronorisk in Cluster Headache: A Tool for Individualised
Therapy? Cephalalgia 2018, 38, 2058–2067. [CrossRef] [PubMed]

34. Irimia, P.; Cittadini, E.; Paemeleire, K.; Cohen, A.; Goadsby, P. Unilateral Photophobia or Phonophobia in Migraine Compared
With Trigeminal Autonomic Cephalalgias. Cephalalgia 2008, 28, 626–630. [CrossRef]

35. Eross, E.; Dodick, D.; Eross, M. The Sinus, Allergy and Migraine Study (SAMS). Headache J. Head Face Pain 2007, 47, 213–224.
[CrossRef]

36. Vos, T.; Lim, S.S.; Abbafati, C.; Abbas, K.M.; Abbasi, M.; Abbasifard, M.; Abbasi-Kangevari, M.; Abbastabar, H.; Abd-Allah,
F.; Abdelalim, A.; et al. Global Burden of 369 Diseases and Injuries in 204 Countries and Territories, 1990–2019: A Systematic
Analysis for the Global Burden of Disease Study 2019. Lancet 2020, 396, 1204–1222. [CrossRef] [PubMed]

37. Kazeminasab, S.; Nejadghaderi, S.A.; Amiri, P.; Pourfathi, H.; Araj-Khodaei, M.; Sullman, M.J.M.; Kolahi, A.-A.; Safiri, S. Neck
Pain: Global Epidemiology, Trends and Risk Factors. BMC Musculoskelet. Disord. 2022, 23, 26. [CrossRef]

38. Plesh, O.; Adams, S.H.; Gansky, S.A. Self-Reported Comorbid Pains in Severe Headaches or Migraines in a US National Sample.
Headache J. Head Face Pain 2012, 52, 946–956. [CrossRef] [PubMed]

39. Misailidou, V.; Malliou, P.; Beneka, A.; Karagiannidis, A.; Godolias, G. Assessment of Patients with Neck Pain: A Review of
Definitions, Selection Criteria, and Measurement Tools. J. Chiropr. Med. 2010, 9, 49–59. [CrossRef]

40. Guzman, J.; Hurwitz, E.L.; Carroll, L.J.; Haldeman, S.; Côté, P.; Carragee, E.J.; Peloso, P.M.; van der Velde, G.; Holm, L.W.;
Hogg-Johnson, S.; et al. A New Conceptual Model of Neck Pain: Linking Onset, Course, and Care: The Bone and Joint Decade
2000–2010 Task Force on Neck Pain and Its Associated Disorders. Eur. Spine J. 2008, 17, 14–23. [CrossRef]

41. Blau, J.N.; MacGregor, E.A. Migraine and the Neck. Headache J. Head Face Pain 1994, 34, 88–90. [CrossRef] [PubMed]
42. Waelkens, J. Warning Symptoms in Migraine: Characteristics and Therapeutic Implications. Cephalalgia 1985, 5, 223–228.

[CrossRef]
43. Rota, E.; Zucco, R.; Guerzoni, S.; Cainazzo, M.M.; Pini, L.A.; Catarci, T.; Granella, F. Migraine Awareness in Italy and the Myth of

“Cervical Arthrosis”. Headache J. Head Face Pain 2020, 60, 81–89. [CrossRef]
44. Ferracini, G.N.; Chaves, T.C.; Dach, F.; Bevilaqua-Grossi, D.; Fernández-de-las-Peñas, C.; Speciali, J.G. Analysis of the Cranio-

Cervical Curvatures in Subjects with Migraine with and without Neck Pain. Physiotherapy 2017, 103, 392–399. [CrossRef]
[PubMed]

45. Olesen, J. The International Classification of Headache Disorders, 2nd Edition: Application to Practice. Funct. Neurol. Vol. XX
2004, 24, 61–68.

46. Hvedstrup, J.; Kolding, L.T.; Ashina, M.; Schytz, H.W. Increased Neck Muscle Stiffness in Migraine Patients with Ictal Neck Pain:
A Shear Wave Elastography Study. Cephalalgia 2020, 40, 565–574. [CrossRef] [PubMed]

47. Goadsby, P.J.; Charbit, A.R.; Andreou, A.P.; Akerman, S.; Holland, P.R. Neurobiology of Migraine. Neuroscience 2009, 161, 327–341.
[CrossRef]

48. Vincent, M.B. Headache and Neck. Curr. Pain Headache Rep. 2011, 15, 324–331. [CrossRef]
49. Nahman-Averbuch, H.; Shefi, T.; Schneider, V.J.; Li, D.; Ding, L.; King, C.D.; Coghill, R.C. Quantitative Sensory Testing in Patients

with Migraine: A Systematic Review and Meta-Analysis. Pain 2018, 159, 1202–1223. [CrossRef]
50. Schmidt-Hansen, P.; Svensson, P.; Jensen, T.; Graven-Nielsen, T.; Bach, F. Patterns of Experimentally Induced Pain in Pericranial

Muscles. Cephalalgia 2006, 26, 568–577. [CrossRef]
51. Antal, A.; Lang, N.; Boros, K.; Nitsche, M.; Siebner, H.R.; Paulus, W. Homeostatic Metaplasticity of the Motor Cortex Is Altered

during Headache-Free Intervals in Migraine with Aura. Cereb. Cortex 2008, 18, 2701–2705. [CrossRef]
52. Sauro, K.M.; Becker, W.J. The Stress and Migraine Interaction. Headache J. Head Face Pain 2009, 49, 1378–1386. [CrossRef] [PubMed]
53. Liang, Z.; Thomas, L.; Jull, G.; Minto, J.; Zareie, H.; Treleaven, J. Neck Pain Associated with Migraine Does Not Necessarily

Reflect Cervical Musculoskeletal Dysfunction. Headache J. Head Face Pain 2021, 61, 882–894. [CrossRef]

http://doi.org/10.3389/fneur.2022.1036798
http://doi.org/10.1186/s12883-022-02610-8
http://www.ncbi.nlm.nih.gov/pubmed/35287610
http://doi.org/10.1093/brain/aww097
http://www.ncbi.nlm.nih.gov/pubmed/27190019
http://doi.org/10.1186/s10194-018-0909-4
http://doi.org/10.3988/jcn.2019.15.3.334
http://doi.org/10.1186/1129-2377-14-14
http://www.ncbi.nlm.nih.gov/pubmed/23565739
http://doi.org/10.1080/07420528.2019.1658202
http://www.ncbi.nlm.nih.gov/pubmed/31456434
http://doi.org/10.1177/0333102418769955
http://www.ncbi.nlm.nih.gov/pubmed/29635936
http://doi.org/10.1111/j.1468-2982.2008.01565.x
http://doi.org/10.1111/j.1526-4610.2006.00688.x
http://doi.org/10.1016/S0140-6736(20)30925-9
http://www.ncbi.nlm.nih.gov/pubmed/33069326
http://doi.org/10.1186/s12891-021-04957-4
http://doi.org/10.1111/j.1526-4610.2012.02155.x
http://www.ncbi.nlm.nih.gov/pubmed/22553936
http://doi.org/10.1016/j.jcm.2010.03.002
http://doi.org/10.1007/s00586-008-0621-1
http://doi.org/10.1111/j.1526-4610.1994.hed3402088.x
http://www.ncbi.nlm.nih.gov/pubmed/8163372
http://doi.org/10.1046/j.1468-2982.1985.0504223.x
http://doi.org/10.1111/head.13679
http://doi.org/10.1016/j.physio.2017.03.004
http://www.ncbi.nlm.nih.gov/pubmed/28886864
http://doi.org/10.1177/0333102420919998
http://www.ncbi.nlm.nih.gov/pubmed/32295400
http://doi.org/10.1016/j.neuroscience.2009.03.019
http://doi.org/10.1007/s11916-011-0195-1
http://doi.org/10.1097/j.pain.0000000000001231
http://doi.org/10.1111/j.1468-2982.2006.01078.x
http://doi.org/10.1093/cercor/bhn032
http://doi.org/10.1111/j.1526-4610.2009.01486.x
http://www.ncbi.nlm.nih.gov/pubmed/19619238
http://doi.org/10.1111/head.14136


Diagnostics 2023, 13, 590 12 of 12

54. Sollmann, N.; Mathonia, N.; Weidlich, D.; Bonfert, M.; Schroeder, S.A.; Badura, K.A.; Renner, T.; Trepte-Freisleder, F.; Ganter, C.;
Krieg, S.M.; et al. Quantitative Magnetic Resonance Imaging of the Upper Trapezius Muscles—Assessment of Myofascial Trigger
Points in Patients with Migraine. J. Headache Pain 2019, 20, 8. [CrossRef] [PubMed]

55. Liang, Z.; Galea, O.; Thomas, L.; Jull, G.; Treleaven, J. Cervical Musculoskeletal Impairments in Migraine and Tension Type
Headache: A Systematic Review and Meta-Analysis. Musculoskelet. Sci. Pract. 2019, 42, 67–83. [CrossRef]

56. Calhoun, A.H.; Ford, S.; Millen, C.; Finkel, A.G.; Truong, Y.; Nie, Y. The Prevalence of Neck Pain in Migraine. Headache J. Head
Face Pain 2010, 50, 1273–1277. [CrossRef]

57. Al-Khazali, H.M.; Younis, S.; Al-Sayegh, Z.; Ashina, S.; Ashina, M.; Schytz, H.W. Prevalence of Neck Pain in Migraine: A System-
atic Review and Meta-Analysis. Cephalalgia 2022, 42, 663–673. [CrossRef] [PubMed]

58. Lampl, C.; Rudolph, M.; Deligianni, C.I.; Mitsikostas, D.D. Neck Pain in Episodic Migraine: Premonitory Symptom or Part of the
Attack? J. Headache Pain 2015, 16, 80. [CrossRef] [PubMed]

59. Schulte, L.H.; Jürgens, T.P.; May, A. Photo-, Osmo- and Phonophobia in the Premonitory Phase of Migraine: Mistaking Symptoms
for Triggers? J. Headache Pain 2015, 16, 14. [CrossRef]

60. Özer, G.; Benlier, N. Neck Pain: Is It Part of a Migraine Attack or a Trigger before a Migraine Attack? Acta Neurol. Belg. 2020, 120,
289–293. [CrossRef]

61. Karsan, N.; Bose, P.R.; Thompson, C.; Newman, J.; Goadsby, P.J. Headache and Non-Headache Symptoms Provoked by
Nitroglycerin in Migraineurs: A Human Pharmacological Triggering Study. Cephalalgia 2020, 40, 828–841. [CrossRef] [PubMed]

62. Kelman, L. Migraine Pain Location: A Tertiary Care Study of 1283 Migraineurs. Headache J. Head Face Pain 2005, 45, 1038–1047.
[CrossRef]

63. Xavier, N.D.S.; Benatto, M.T.; Florencio, L.L.; Fernández-de-las-Peñas, C.; Dach, F.; Bevilaqua-Grossi, D. Are There Gender
Differences in Neck Pain and Musculoskeletal Disorders of the Cervical Spine Associated with Migraine? Pain Med. 2021, 22,
3021–3029. [CrossRef] [PubMed]

64. Calhoun, A.H.; Ford, S.; Pruitt, A.P. Presence of Neck Pain May Delay Migraine Treatment. Postgrad. Med. 2011, 123, 163–168.
[CrossRef] [PubMed]

65. Ford, S.; Calhoun, A.; Kahn, K.; Mann, J.; Finkel, A. Predictors of Disability in Migraineurs Referred to a Tertiary Clinic: Neck
Pain, Headache Characteristics, and Coping Behaviors. Headache J. Head Face Pain 2008, 48, 523–528. [CrossRef]

66. Liang, Z.; Thomas, L.; Jull, G.; Treleaven, J. The Neck Disability Index Reflects Allodynia and Headache Disability but Not
Cervical Musculoskeletal Dysfunction in Migraine. Phys. Ther. 2022, 102, pzac027. [CrossRef]

67. Watson, D.H.; Drummond, P.D. Head Pain Referral During Examination of the Neck in Migraine and Tension-Type Headache.
Headache J. Head Face Pain 2012, 52, 1226–1235. [CrossRef] [PubMed]

68. Kelman, L. The Triggers or Precipitants of the Acute Migraine Attack. Cephalalgia 2007, 27, 394–402. [CrossRef]
69. Carvalho, G.F.; Luedtke, K.; Szikszay, T.M.; Bevilaqua-Grossi, D.; May, A. Muscle Endurance Training of the Neck Triggers

Migraine Attacks. Cephalalgia 2021, 41, 383–391. [CrossRef]
70. Carvalho, G.F.; Schwarz, A.; Szikszay, T.M.; Adamczyk, W.M.; Bevilaqua-Grossi, D.; Luedtke, K. Physical Therapy and Migraine:

Musculoskeletal and Balance Dysfunctions and Their Relevance for Clinical Practice. Braz. J. Phys. Ther. 2020, 24, 306–317.
[CrossRef]

71. Anarte-Lazo, E.; Carvalho, G.F.; Schwarz, A.; Luedtke, K.; Falla, D. Differentiating Migraine, Cervicogenic Headache and
Asymptomatic Individuals Based on Physical Examination Findings: A Systematic Review and Meta-Analysis. BMC Musculoskelet.
Disord. 2021, 22, 755. [CrossRef] [PubMed]

72. Antonaci, F.; Ghirmai, S.; Bono, G.; Sandrini, G.; Nappi, G. Cervicogenic Headache: Evaluation of the Original Diagnostic Criteria.
Cephalalgia 2001, 21, 573–583. [CrossRef]

73. Chernenko, A.; Dubenko, O.; Kovalenko, L.; Nessonova, T. Co-occurring neck-pain with myofascial dysfunction in patients with
episodic migraine. Wiadomosci Lek. Wars. Pol. 1960 2022, 75, 433–437. [CrossRef]

74. Uthaikhup, S.; Barbero, M.; Falla, D.; Sremakaew, M.; Tanrprawate, S.; Nudsasarn, A. Profiling the Extent and Location of Pain
in Migraine and Cervicogenic Headache: A Cross-Sectional Single-Site Observational Study. Pain Med. 2020, 21, 3512–3521.
[CrossRef] [PubMed]

75. Côté, P.; Yu, H.; Shearer, H.M.; Randhawa, K.; Wong, J.J.; Mior, S.; Ameis, A.; Carroll, L.J.; Nordin, M.; Varatharajan, S.; et al.
Non-pharmacological Management of Persistent Headaches Associated with Neck Pain: A Clinical Practice Guideline from the
Ontario Protocol for Traffic Injury Management (OPTIMa) Collaboration. Eur. J. Pain 2019, 23, 1051–1070. [CrossRef]

76. Solomon, S.; Lipton, R.B.; Newman, L.C. Nuchal Features of Cluster Headache. Headache J. Head Face Pain 1990, 30, 347–349.
[CrossRef] [PubMed]

77. Blaschek, A.; Decke, S.; Albers, L.; Schroeder, A.S.; Lehmann, S.; Straube, A.; Landgraf, M.N.; Heinen, F.; von Kries, R. Self-
Reported Neck Pain Is Associated with Migraine but Not with Tension-Type Headache in Adolescents. Cephalalgia 2014, 34,
895–903. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1186/s10194-019-0960-9
http://www.ncbi.nlm.nih.gov/pubmed/30658563
http://doi.org/10.1016/j.msksp.2019.04.007
http://doi.org/10.1111/j.1526-4610.2009.01608.x
http://doi.org/10.1177/03331024211068073
http://www.ncbi.nlm.nih.gov/pubmed/35166137
http://doi.org/10.1186/s10194-015-0566-9
http://www.ncbi.nlm.nih.gov/pubmed/26329488
http://doi.org/10.1186/s10194-015-0495-7
http://doi.org/10.1007/s13760-018-1030-9
http://doi.org/10.1177/0333102420910114
http://www.ncbi.nlm.nih.gov/pubmed/32164428
http://doi.org/10.1111/j.1526-4610.2005.05185.x
http://doi.org/10.1093/pm/pnab106
http://www.ncbi.nlm.nih.gov/pubmed/33739397
http://doi.org/10.3810/pgm.2011.03.2274
http://www.ncbi.nlm.nih.gov/pubmed/21474904
http://doi.org/10.1111/j.1526-4610.2008.00859.x
http://doi.org/10.1093/ptj/pzac027
http://doi.org/10.1111/j.1526-4610.2012.02169.x
http://www.ncbi.nlm.nih.gov/pubmed/22607581
http://doi.org/10.1111/j.1468-2982.2007.01303.x
http://doi.org/10.1177/0333102420970184
http://doi.org/10.1016/j.bjpt.2019.11.001
http://doi.org/10.1186/s12891-021-04595-w
http://www.ncbi.nlm.nih.gov/pubmed/34479514
http://doi.org/10.1046/j.0333-1024.2001.00207.x
http://doi.org/10.36740/WLek202202119
http://doi.org/10.1093/pm/pnaa282
http://www.ncbi.nlm.nih.gov/pubmed/32918477
http://doi.org/10.1002/ejp.1374
http://doi.org/10.1111/j.1526-4610.1990.hed3006347.x
http://www.ncbi.nlm.nih.gov/pubmed/2370135
http://doi.org/10.1177/0333102414523338
http://www.ncbi.nlm.nih.gov/pubmed/24554618

	Introduction 
	Cranial Autonomic Symptoms 
	CAS as a Migraine Symptom 
	Pathophysiology of CAS in Migraine 
	CAS in Other Headaches and Differential Diagnosis 

	Neck Pain and Migraine 
	Introduction 
	Anatomic and Physiological Considerations and Cervical Musculoskeletal Findings in Migraine 
	Neck Pain as a Migraine Feature 
	Neck Pain as a Migraine Trigger 
	Neck Pain in Other Primary and Secondary Headaches and Differential Diagnosis 
	Neck Pain among Children with Migraine 

	Conclusions 
	References

