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Synopsis
Epidemiological studies have shown that migraine headaches are a common finding in the general
population, often associated with a high degree of disability. Additionally, migraine has a reported
co-morbidity with other medical conditions, most notably with chronic pains such as
temporomandibular disorders (TMD). The pathophysiological mechanisms involved with migraine
are suggestive of an increased and prolonged hyperexcitability to stimuli, especially within the
trigeminal distribution. Since migraine is mediated via branches of the trigeminal nerve it has the
potential to mimic other types of pains, such as toothache or sinusitis. Therefore, it is recommended
that oral and maxillofacial surgeons be familiar with the diagnostic criteria for migraine headaches
in order to identify and appropriately treat such individuals who present to their clinics.
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Introduction
Neurovascular pains, otherwise known as headaches, are a group of pain disorders that are felt
as cephalalgias, or pains in the head. Likely they are a heterogeneous group of disorders that
share a common anatomic region of presentation, the head, but have somewhat separate
pathophysiological mechanisms. For the most part, neurovascular pains are currently viewed
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as arising from neuronal firing of nociceptors associated with intracranial blood vessels and
dura. For this reason these pain disorders were historically referred to as ‘vascular pains’ [1],
but further research has identified both peripheral and central aspects of the nervous system
are playing crucial roles in the initiation and perpetuation of these pains [2,3]. This brought
about a change in nomenclature regarding headache, which are now referred to as
‘neurovascular pains disorders’, stressing the neuropathic aspect of migraine. (Table 1)

Research has continued to more closely associate headache disorders with neuropathic
mechanisms, which is starting to result in a shift in how headaches are viewed – from both
clinical and research perspectives. In the midst of this paradigm shift this article seeks to
provide an overview of the epidemiologic data and pathophysiologic mechanisms of one type
of neurovascular pain, that being migraine headaches. The reason for focusing on migraine
headache is because they are known to be common in the population [4,5] and have been
reported to have the most disability associated with them [6,7], making migraine headache the
prototypic neurovascular pain disorder. Migraine headache in the United States has resulted
in $13 billion in lost productivity and $1 billion in direct healthcare costs [8]. For these reasons
migraine headache likely has a significant impact on the practice of oral and maxillofacial
surgery, as well as dentistry as a whole, despite this relationship not being systematically
investigated. Therefore, this article seeks to clarify what migraine headache is and is not, outline
who it presents in the population, and superficially review key underlying pathophysiological
mechanisms.

Even though this review focuses specifically on migraine headache, clinicians should be aware
of the various other headache disorders that have been defined and which can impact care in
a similar fashion as migraine headache. For readers interested in the specific diagnostic criteria
of these other headache disorders, please refer to The International Classification of Headache
Disorders, 2nd Edition [9]. For information beyond the diagnostic criteria, the reader may wish
to consult with any number of available textbooks, such as Wolff’s Headache and Other Head
Pain, 7th edition [10] and The Headaches, 3rd edition [11].

What is a migraine headache?
The case definition of migraine headache has been established by a panel of experts and
presented within The International Classification of Headache Disorders, 2nd Edition [9]. This
disorder is characterized by the repeated occurrence of these paroxysmal head pains and not
an isolated event, much in the same way epilepsy is defined. An additional similarity is the
presentation of aura in about 10% of people who experience migraines. The aura experienced
with migraines is defined as a focal neurological symptom that usually precedes or
accompanies the onset of headache. The most typical type of aura experienced is visual aura,
such as scintillations and/or scotoma, but other type auras may occur, like aphasia, hemiplesia,
and hypoesthesia. These auras are thought to be related to a wave of spreading hyperexcitability
and then depression over areas of cortical neurons. Even though these varied presentations
have been recognized, the disorder of having migraine headaches seems to be consistent with
one syndrome and the presentation of aura symptomotology being related to the neuroanatomic
region involved in susceptible individuals. (Table 2)

Therefore, a single occurrence of intense, unilateral, throbbing head pain made worse with
physical activity, with or without aura, is not considered strictly a migraine headache. Such an
occasional migraine-like headache can be experienced by anyone, but the condition of having
migraine headaches is the repeated occurrence of headache attacks that fit the specific
diagnostic criteria. This prevents the misclassification of potentially life-threatening events,
such as a subarachnoid bleed (see below), from being inappropriately diagnosed as a migraine
headache.
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Primary verse secondary headache diagnoses
Overall, all headache disorders are classified into two groups based on whether there is an
identifiable underlying pathologic etiology. Any headache disorder identified to have an
underlying causative factor, such as associated with an aneurysm or hyponatremia, is referred
to as a secondary headache. This is an important distinction. All headache types can arise from
mechanical impingement of some component of the trigeminal nociceptive system, central or
peripheral, or an imbalance in homeostasis, infectious or otherwise. Furthermore, when these
secondary causes of headache mimic migraine headache [12], they also can respond to typical
migraine headache treatments [13]. These migraine-like head pains likely involve some of the
same pathophysiological mechanisms as primary migraine headache, such as triggering the
same primary afferent nociceptors (see Pathophysiology section below), but may be initiated
by a life threatening event – such as a subarachnoid hemorrhage or the impingement by a space-
occupying lesion. To guard against misdiagnosis, clinicians should follow the defined IHS
diagnostic criteria and be aware of the typical ‘red-flags’ that may signal the presence of an
ominous reason for head pain (see Table 3) [14]. If the individual’s clinical presentation is
consistent with a secondary cause of headache, appropriate and timely referral for further
diagnostic work-up is mandated. For these reasons, clinicians need to assess their patients for
the possibility of such ‘secondary’ causes when considering a headache diagnosis.

Episodic verse chronic migraine diagnoses
The most recent version of the diagnostic criteria of headache further separates migraine by
duration, termed episodic migraine for those that are intermittent as discrete headaches and
chronic migraine for those that seem to be daily and continuous in nature [9]. This was instituted
because chronic migraine and other continuous headache disorders were being referred to as
chronic daily headache in the literature, and difficulty investigating the pathophysiological
aspects of this heterogeneous disorder were being encountered [15,16].

This is a relatively new concept with the underlying premise that individuals with chronic
migraine first experienced episodic migraine and then transformed into the chronic version
[17], also sometimes referred to as analgesic rebound or medication over-use headache [18].
A proposed transforming factor is frequent use of short-acting analgesics and vasoconstricting
agents at a rate of daily or near daily for 2 years or more [19,20], which has clinical implications
for clinicians who regularly prescribe such medications. Other transforming factors have been
suggested [21], but at present only anecdotal evidence have been reported from basic science
research.

Important differences between episodic and chronic migraine are that individuals with chronic
migraine have less pronounced features classically defined as migraine, such as nausea,
photophobia, aura and significant pain reduction with analgesic intake that was effective in the
past [17]. The significant aspect of this, as can be imagined, is that transformation to chronic
migraine is thought to be associated with greater disability and worse prognosis [22–24], but
this remains to be thoroughly investigated. Therefore the classification of episodic and chronic
migraine was revised to specifically draw the clinician’s attention to the greater understanding
that these two headache presentations are thought to both be migraine headaches, with the
assumption that similar underlying pathophysiological mechanisms are present [17].

Where are “headaches” located?
The term ‘headache’ has been defined by Dorland’s Illustrated Medical Dictionary as, “pain
in the head; cephalalgia” [25]. It is our understanding from interactions with patients and
colleagues that headache, as a construct, is most consistently thought of as a pain in the head
felt above the orbito-meatal line and posterior to include the entire back of the head; thereby
excluding the orofacial regions of the nose, sinuses, jaws, temporomandibular joints and ears.
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This unstated assumption can be misleading, especially since such an anatomical distinction
has not been made by the International Headache Society’s classification subcommittee, as
recently revised in their published diagnostic criteria for headache disorders [9]. Within this
review the definition of headache encompasses the entire head, including the orofacial region,
and is therefore consistent with the recognized diagnostic criteria.

The presentation of headaches within the orofacial region has been documented by several case
series [26–32]. This has obvious implications to clinical practice, necessitating the clinician
consider the various headache disorders as part of the differential diagnosis when patients
present with a complaint of orofacial pain. Understanding which individuals are most likely to
present with a headache disorder (i.e. epidemiology), what characteristics of these headache
disorders are, (i.e. diagnostic criteria) and some knowledge of the underlying pain mechanisms
(i.e. pathophysiology) will be helpful in arriving at a definitive diagnosis and appropriate
treatment plan. From clinical experience the most common odontogenic neurovascular
presentation of “toothache” is migraine headache, which is consistent with existing
epidemiological research.

There is a concept that such neurovascular pains can arise in extracranial tissues, such as via
the interaction of blood vessels and nerve within tooth dental pulps. This is opposed to the
accepted belief that pain arises from intracranial tissues and is then referred and perceived
within the extracranial tissues. This concept of extracranial mechanism of neurovascular pains
has been termed “vascular toothache” or “vascular-type craniofacial pain” [33–35]. Currently
this is not a concept that is firmly accepted by the majority of pain clinicians since treatment
targeting this peripheral blood vessel/nerve interface, such as dental extractions, has not been
observed to palliate these pains. This clinical evidence thereby suggests the likely source of
pain is intracranial and referred to be perceived in the periphery by the individual who is
experiencing such pain. Therefore, the practicing oral and maxillofacial surgeon needs to be
familiar with these concepts to accurately diagnose and treat patients with such a presentation.

Epidemiology Aspects of Migraine Headache
Prevalence of migraine

The 1-year-period prevalence of migraine in adults has been noted to range between 10 and
14%, with females experiencing migraines three times more often than males [7,36–38] (Figure
1). The prevalence increases from infancy until around 40 years of age, as does the occurrence
of new people developing migraine, and then decreases with aging [39–43].

These prevalence estimates are similar across studies in the Americas and Europe [39,40,42,
44–46], but some racial differences have been observed. Within the United States, migraine
has been shown to be more prevalent among Caucasians (≈15%), followed by African
Americans (≈12%) and then Asian Americans (≈7%) [47]. Similar differences were observed
between these racial populations by continent, whereby the Americas and Europe having the
higher prevalence (≈13%), while Asia and Africa had lower prevalence (≈5%) [4].

Cross-sectional and longitudinal studies have noted an association between low education and
low income with migraine [7,36,43,44,48,49]. This association has been explained to be
mediated through lack of access to health care, stress, and poor living conditions [48]. Lower
educational attainment, however, could be a consequence of a migraine disposition’s
influencing the ability to obtain vocational education even before the onset of migraine attacks
[43].
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Risk factors in migraine headache
There are two components that accompany the idea of risk factors related to migraine headache,
which are; 1) the risk for developing the condition of experiencing migraine headaches, and
2) the risk of triggering a migraine headache attack. Even though the literature at times does
not consistently and clearly distinguish between these two types of risk factors, they are
presented separately based on our understanding of the literature.

Risk factors for having the condition of migraine—An increased risk of having
migraine headache has been noted among people who have a first degree relative with migraine
[43,48,50] and between twins, with a pair-wise concordance rate being significantly higher in
monozygotic twins (43%) compared to dizygotic twins (12%) [51]. This suggests that there is
some underlying genetic factor(s) that predispose people to developing the condition of
migraine headaches. As can be imagined, this is becoming an explosive area of research within
the post-genomic era. With that being said, the evidence of genetic mutations resulting in
pathophysiological mechanisms have been scant. What is known and accepted will be briefly
outlined below.

A rare subtype known as familial hemiplegic migraine, named from its clinical presentation
of transient hemiplegic aura, is thought to have a prominent hereditability [52]. Research has
shown it to be an autosomal dominant disorder involving multiple different mutations of P/Q-
type voltage gated calcium channels (for specific information about mechanisms, see
Pathophysiology of Migraine section below) [53,54]. Preliminary reports suggest other genetic
mutations are somehow involved with increased risk of having the condition of migraine.
Recently an endothelial nitric oxide synthase polymorphism, homozygous Asp298, was found
to have a 3-fold increased risk for migraine [55], while MTHFR C677T genotype, which is
known to be associated with an increase risk for stroke, had a 2-fold increase for migraine
[56].

Even with all these positive relationships between migraine and genetic factors, the current
opinion is that genetics alone cannot explain the presence of the condition, and therefore,
migraine is thought of as a multifactorial disorder [57]. Many different non-genetic factors
such as stress, psychic tension, depression, and sleep problems have been implicated in
increasing the risk of having the condition of migraine headaches [58–62]. However, we need
to understand that research has not determined the exact nature of this association since it has
two directions: depression increases the risk of developing migraine, as well as the risk of
having depression increases with having migraine [48]. Therefore the description of such risk
factors continues to be ambiguous and the diagnosis of having migraine headaches remains as
a description of clinical features and not genotyping.

Risk factors for triggering migraines—Changes in hormone levels (e.g. menstruation,
ovulation, oral contraceptives), sleep disturbance, weather changes, psychological factors,
alcohol and nutrition (e.g. chocolate) are suggested to be risk factors for triggering migraine
headaches [58–67]. More specifically, the risk of occurrence and persistence of headache
despite treatment increases with menstruation [61], while hormone replacement therapy
appears to contribute to prolongation of migraine headaches into older age [68]. Finally, few
studies have investigated factors associated with a reduction in risk of migraines being
triggered, such as daily sunshine duration of three hours or more [61]. (Table 4)

Co-morbidity disorders with migraine headache
Co-morbidity of migraine with other pain conditions—Migraine has been noted to be
associated to other chronic pain conditions, including temporomandibular disorders (TMD).
In a cross-sectional study, based on reviewing the records of one medical insurance population,
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almost 28% (n=115) patients of those 408 subjects with a TMD diagnosis had a diagnosis of
migraine headaches [69]. In a population-based study, subjects with TMD pain were 1.8 times
more likely to report headache than subjects without TMD pain (95% CI, 1.1–3.2) [70].
Furthermore, the presence of headaches was shown to increase the risk of developing TMD
over a 3-years time period within a population study of 1,996 11-year-olds (Odds Ratio (OR)
=2.65: 95% CI, 1.6–4.4) [71].

Migraine has been associated with chronic pain conditions outside the head and neck region.
In an adult population-based study it was found that migraine was strongly related to chronic
spinal pain, such as chronic back or neck problems (OR=5.2; 95%CI=4.1–6.4) [72]. In another
study a relationship was noted between headache frequency and co-morbid musculoskeletal
symptoms, defined as pain or stiffness in muscles and joints [73]. The magnitude of this
association increased with the frequency of headache, with individuals who experience
headaches on 15 or more days per month (women: OR=5.3; 95%CI: 4.4–6.5 while men
OR=3.6; 95%CI: 2.9–4.5). Furthermore, a high prevalence of fibromyalgia has been found
among subjects with migraine [74,75].

This increased odds of having co-morbid musculoskeletal pain when diagnosed with migraine
was also observed among children and young adults. In a cross-sectional population-based
study, including over 9000 adolescents and young adults revealed a strong association between
headache felt more than 30 days per year and frequent low back pain (OR=3.4; 95%CI: 2.3–
5.0) [76]. In a prospective study, including 1756 third and fifth grade school children followed
over four years, children with headache were more likely to report persistent musculoskeletal
pain at follow-up than children without headache [77]. Such data supports the emerging
understanding that headaches, and likely migraines in specific, are a risk factor for the
development of musculoskeletal pains including painful TMD [71,78]. (Table 5)

Co-morbidity of migraine and other diseases—The role of co-morbidity with other
diseases in the occurrence and persistence of chronic headache has to be considered. Several
co-morbid diseases such as clinical and sub-clinical cardiovascular disorders, epilepsy and
psychiatric disorders such as depression and anxiety disorders, are frequently noted among
people experiencing migraine headaches [79].

The association between migraine headache and coronary heart disease has been assessed by
several studies. Hospital and population-based epidemiological studies have demonstrated that
people with migraines have an increased likelihood of several classic risk factors for
cardiovascular disease such as high blood pressure, negative cholesterol profile, and parental
history of early myocardial infarction [79]. Furthermore, ischemic stroke occurs more
frequently in migraineurs, with the association made worse being female, older, smoking
cigarettes, and the use oral contraceptives [80,81]. Also, a relationship was found between
family history of vascular disorders (i.e. stroke, arterial hypertension, myocardial infarction)
and migraine, in a study including children (OR=1.8; 95%CI:1.0–3.5) [82].

A relationship between migraine and epilepsy has long been postulated, with recent clinical
and epidemiological studies having demonstrated that both are highly co-morbid [83–85].
Although migraine prevalence in patients with epilepsy is high (14% to 20%), only a few (1.7%
to 3%) experience seizures in close temporal proximity to migraine [84,85].

Psychiatric disorders have been also investigated as co-morbidities related to migraine. Cross-
sectional, cohorts and bidirectional associations between migraine and a variety of psychiatric
and somatic conditions have been reported in the literature. In a cross-sectional study,
magnitude of the associations of an odds ratio between 2.4 and 3.1 was found for three
psychiatric disorders: depression (OR=2.4, 95% CI 1.8–3.1), anxiety (OR=3.1, 95% CI 2.0–
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4.9) and panic attacks (OR=3.1, 95% CI 2.2–4.3) [86]. A 2-year population-based cohort
evaluated the bidirectional relations between migraine, severe non-migraine headache, and
depression. Results showed that depression increased only the risk of developing migraine
(Relative Risk (RR)=3.4; 95%CI:1.4–8.7), over a 2-year period. In addition, migraine at
baseline increased the risk of developing depression (RR= 5.8; 95% CI 2.7–12.3) [66]. In
another cross-sectional study, including over 50 000 adults age 20 and older, migraine headache
was positively associated with depression (OR= 2.7; 95% CI 2.3–3.2) and anxiety disorders
(OR=3.2; 95% CI 2.8–3.6) [62]. These associations are not specific to migraine, where non-
migraine headache was related with depression (OR=2.2; 95%CI 2.0–2.5) and anxiety
disorders (OR=2.7; 95% CI 2.4–3.0) as well. It is interesting to observe a linear trend associated
with headache frequency: migraine headache occurring on fewer than 7 days per month, 7–14
days per month or 15 or more days per month, the associations with depression in terms of
odds ratios were 2.0 (95% CI 1.6–2.5), 4.2 (95% CI 3.2–5.6), and 6.4 (95% CI 4.4–9.3),
respectively [62]. This ‘dose-response curve’ strongly implicates the involvement of migraine
headache with mood disorders.

Pathophysiological Mechanisms of Migraine Headache
The pathogenesis of migraine is incompletely understood [87]. Currently, migraine is thought
of as a disorder of trigeminal sensory processing, generated centrally, probably at the level of
the brainstem. Recent discoveries demonstrated that the neuronal events mediating migraine
originate within the trigeminovascular system and its central projections [88]. (Figure 2)

The headache pain felt during migraine attacks are thought to be caused by the very same
nerves that are sensing pain, primary afferent nociceptive neurons. Antidromic transmission
of nerve impulses result in a release of vasoactive neuropeptides, such as substance P, calcitonin
gene-related peptide (CGRP) and neurokinin, which promote vasodilation and plasma protein
leakage [89]. This physiological process has been termed ‘neurogenic inflammation’, since all
the cardinal signs of inflammation are resultant from neuronal impulses as opposed to
infectious agents. Current opinion suggests that the release of such vasoactive peptides leads
to the subsequent release of serotonin, histamine, bradykinin, and prostaglandins. These
algogenic substances, which are both brain-generated and blood-born, further sensitize the
primary afferent nociceptor [90–92].

This understanding of the pathophysiology has led to the development of a class of medications,
known as triptans. This class of medications are 5-HT1B and 5-HT1D receptor agonists,
meaning they bind to specific subtypes of serontonin receptors located on both blood vessels
and nociceptive neurons within the brain respectively. The resulting action is the inhibition of
the ‘neurogenic inflammation’ and vasoconstriction of the cerebral blood vessels, as well as
raising the depolarization threshold of the primary afferent neuron [93]. For these reasons it
has proven to be more efficacious than analgesics and vasoconstrictors alone or in combination
as an abortive medication [93]. As a greater understanding of migraine pathophysiology occurs,
novel treatment approaches will undoubtedly be developed that exploit can this knowledge.
(Figure 3)

Animal studies exploring the implications of ‘neurogenic inflammation’ revealed both
intracranial and extracranial hypersensitivity is present [94,95]. This same type of
hypersensitivity has been observed in humans experiencing migraine headache [96,97] and has
been termed central sensitization. The clinical presentation of central sensitization is known
as allodynia and hyperesthesia. Both of these presentations have been shown to occur within
and outside trigeminally innervated structures during migraine headache attacks [96,97].
Interestingly, such hypersensitivity has been shown to occur in between migraine headaches
as well [98,99]. This is thought to be due to a temporary increase at least in the sensitivity of
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the second-order neurons that receive converging inputs from the skin in various body sites,
such as the dura mater and the periorbital skin [100]. Allodynia has been demonstrated to be
continuously present when episodic migraines have transformed into chronic migraines [22],
likely representing synaptic strengthening of this pathway resulting in less chance for reversal
of this hypersensitive state. (Figure 4)

The periaqueductal gray matter (PAG) is the center of a powerful descending anti-nociceptive
pathway [101]. The PAG regulates nociceptive, autonomic and behavioral responses to threat
[102]. The potential for PAG dysfunction to be involved in migraine was observed when
patients had electrodes implantation into the PAG provoked headaches that resembled
migraines [103]. Functional imaging studies performed during migraine headache attacks
suggest that allodynia commonly seen in migraineurs involve the brainstem descending pain
modulating system (e.g. PAG dysfunction) [104,105]. Recent research has revealed that
abnormal modulation of the brain nociceptive systems, specifically via dysfunction of the PAG,
is further involved in the chronification of migraine headaches. This is thought to occur with
each migraine headache event, resulting in a shift from episodic migraines to chronic daily
headache with whole body hypersensitivity in individuals who experience frequent migraine
for a protracted length of time [88]. (Figure 5)

The aforementioned knowledge regarding pathophysiological mechanisms lacks information
as to how or why the inciting event of antidromic transmission occurs along the afferent
trigeminal fiber innervating the blood vessels and dura of the brain. Research on this issue has
largely been at the cellular and genetic levels. Most researchers agree that susceptibility is
inherited and that its clinical presentation is strongly modulated by both internal and external
factors. Pioneering research revealed polymorphisms in genes regulating ion translocation have
been implicated in two subtypes of familial hemiplegic migraine, which is a rare migraine
disorder, and have been mapped to chromosome 19p13 [106]. Point mutations have been
described to affect calcium channels and ATP-utilizing Na+/K+ ion pumps with these
mutations being found on neurons and astrocytes [107,108]. This suggests multiple different
pathophysiological mechanisms result in a specific, and rare, clinical presentation of familial
hemiplegic migraine. Translating this information into more the common migraine disorders,
which are undoubtedly more heterogeneous in nature, explains why specific genetic
abnormalities have not yet been identified.

The new cloned receptor for serotonin, 5-HT7, attracts attention [109]. Recently research
suggests that the receptor may play a role in migraine and other central nervous system
disorders including anxiety and cognitive disturbances. Furthermore, it may also be involved
in other pain conditions, such as epilepsy, depression, memory, and sleep [110]. Therefore,
development of knowledge along this line of research may yield a better understanding of these
co-morbid disorders and specific treatments.

In summary, migraine is regarded as a neurovascular disorder with alterations in trigeminal
sensory processing. This disorder, which likely is associated with genetic alterations such as
calcium channel abnormalities [53,54] and serotonin receptor activity [109,110], has a centrally
generated trigger [111] that results in vasodilatation and primary afferent nociceptor
hypersensitivity [91]. This results in lower sensory thresholds during the migraine headache
attack [96,97]. Furthermore, individuals who have experienced frequent migraine headaches
show dysfunction of their descending antinociceptive pathway [88], which is thought to result
in persistent whole-body hypersensitivity [22] and exaggerated pain response to stimulation.
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Discussion
Clinical relevance of migraine headaches

Epidemiological data demonstrates that migraine headaches are common [6,36] and because
of this migraineurs will routinely present within the oral and maxillofacial clinical setting. The
individuals with migraine headache have specific issues unique to them that may alter the
ultimate course of treatment. The two most compelling arguments for knowing about migraine
and other headache disorders is because they may present as non-odontogenic reasons for
toothache [29] and sinus pain [111], as well as the possibility that life-threatening pathological
processes may be present. Such pains are known to motivate individuals to be evaluated by
their dentists, suggesting that dental specialists should be familiar with these concepts and the
diagnostic process. Furthermore, since migraine headache and secondary reasons causing
migraine-like headache can be episodic or chronic in nature, both should be included in the
differential diagnosis of intermittent and daily continuous orofacial pains when an odontogenic
source is not readily identifiable.

Migraine has consistently been shown to be associated with other chronic pains including TMD
and other musculoskeletal pain disorders [70,74,75]. Emerging evidence is suggestive that
migraine headaches may be a risk factor for the development of TMD [71,78], which implies
that the phenotypical expression of migraine results in an alteration in central processing of
stimuli including nociception. Since the disorder of migraine headache actively uses the
trigeminal nociceptive pathway, it is not unexpected to suggest that these individuals can be
more sensitive to stimulation, such as may occur with oral surgical procedures. Therefore,
procedures that will cause acute pain within trigeminally-innervated structures will likely be
perceived as being more severe, longer lasting and be expressed as having a greater degree of
interference in individuals who have migraine headaches. This will especially be true of people
with chronic migraine, since continuous hypersensitivity is known to be present [22]. For this
reason it is recommended that such patients be identified prior to the initiation of surgical
treatment so that appropriate measures can be taken to improve their post-procedural outcome.
One such measure may be to delay surgical treatment until better headache control is obtained,
which is thought to be a clinical measure suggesting reversal of some of the hypersensitivity.

Migraine headache have been strongly associated with depression and anxiety [43,44], which
is a similar finding in other chronic pain conditions. This association noted by clinical research
is supported by neuroscience research that suggests common receptors are involved [109,
110]. Together, this data suggests a close relationship between migraine headaches and mood
disorders. Since a co-morbid presentation of depression and anxiety is common, people with
migraine headaches should be screened for such mood disorders because such disorders are
known to decrease compliance with prescribed pre- and post-operative directions.

Along similar lines, migraine headache has been associated with an increased risk of
cardiovascular events, most notably stroke. This risk is increased in females who smoke and
are taking exogenous estrogen supplements, such as for contraceptive reasons. Migraine
headaches are also known to be co-morbid with seizures disorders. Therefore, the presence of
these co-morbid disorders should be taken into account when prescribing medications,
providing anesthesia services, and performing surgical treatments on these individuals.

Conclusions
Clinicians should be familiar with the concept that various neurovascular pain disorders,
specifically migraine and secondary headaches, may present as pain anywhere within the
trigeminally-innervated tissues. For these reasons clinicians should consider including such
diagnoses within the differential diagnosis when patients have a pain complaint that seems
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non-odontogenic in nature. Surgical procedures performed on individuals with migraine
headaches, especially the chronic migraine, may experience increased post-operative pain
intensity, duration and unpleasantness. Furthermore, individuals with migraine are known to
have an increased probability of co-morbid conditions, most notably other chronic pains,
depression and anxiety, seizures and stroke.
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Figure 1. Prevalence of Migraine Headache Separated by Gender
The presence of migraine is considerably higher in females, especially during the ages of 20
to 50 years old. From Lipton RB, Bigal ME, Diamond M, Freitag F, Reed ML, Stewart WF.
Migraine prevalence, disease burden, and the need for preventative therapy. Neurology.
2007;68:343–349, with permission.
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Figure 2. Tissues Innervated by the Three Branches of the Trigeminal Nerve
The vast majority of the brain and associated structures are innervated by branches of the
ophthalmic branch nerve of the trigeminal nerve (yellow). A small portion are innervated by
the maxillary branch (orange) and mandibular branch (red). Stimulation of intracranial
nociceptive fibers in the colored areas is thought to result in pain being perceived in the
corresponding trigeminal branches of the orofacial region, including the teeth and alveolar
bone. From Alonso AA & Nixdorf DR. Case series of four different headache types presenting
as tooth pain. J Endod 2006;32:1110–1113, with permission.
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Figure 3. Neurogenic Inflammation and Action of 5-TH1B/D Agonists
This figure depicts the three actions of 5-HT1B/D receptor agonist activity: 1) Reducing
vasodilation caused by the release of release of inflammatory mediators, 2) Inhibiting the
further neuronal release of these inflammatory mediators, and 3) Decreasing the transmission
of noxious stimuli at the level of the first synapse in the brainstem. From Hargreaves RJ,
Shepheard SL. Pathophysiology of migraine--new insights. Can J Neurol Sci. 1999;26(suppl
3):S12–S19, with permission.
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Figure 4. Trigeminovascular Pain Pathway of Migraine
This figure exhibits the innervation of a cerebral blood vessel from a branch of the ophthalmic
nerve (in red) with pain referral and allodynia being present in the somatic distribution of the
same trigeminal nerve, Ipsilateral periorbital tissues. Tg = Trigeminal Ganglion; SpV = Spinal
Trigeminal Nucleus; Th = Thalamic Nueclei From Burstein R, Jakubowski M. Unitary
hypothesis for multiple triggers of pain and strain of migraine. J Comp Neurol. 2005;493:9–
14, with permission.
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Figure 5. Evidence of Periaqueductal Gray Matter (PAG) and related Nuclei Involved in Migraine
Three contiguous transverse slices, using functional magnetic resonance imaging, reveal
changes in blood flow within the brainstem. Arrows pointing away from areas of hypointensity
correspond to the substantia nigra (SN) and red nucleus (RN). The cerebral aqueduct (CA),
which is hyperintense, is surrounded by the periaqueductal gray matter (PAG), which also is
hypointense. From Welch KMA, Nagesh V, Aurora SK, Gelman N. Periaqueductal gray matter
dysfunction in migraine: Cause of the burden of illness? Headache. 2001;41:629–637, with
permission.
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Table 1
List of Primary Headache Disorders

-Migraine headache

-Tension-type headache

-Cluster headache

-Paroxysmal hemicrania

-SUNCT (Short-lasting Unilateral Neuralgiform headache attacks with Conjunctival injection and Tearing)

-Stabbing headache

-Cough headache

-Exertional headache

-Headache associated with sexual activity

-Hypnic headache

-Thunderclap headache

-Hemicrania continua

-New daily-persistent headache
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Table 2
Diagnostic Criteria for Migraine Headaches

Diagnostic Criteria for Episodic Migraine

A. At least 5 attacks fulfilling criteria B–D

B. Headache attacks lasting 4–72 hours (untreated or unsuccessfully treated)

C. Headache has at least two of the following characteristics:

1. unilateral location

2. pulsating quality

3. moderate to severe pain intensity

4. aggravation by or causing avoidance of routine physical activity

D. During headache at least one of the following:

1. nausea and/or vomiting

2. photophobia and phonophobia

E. Not attributed to another disorder

Diagnostic Criteria for Chronic Migraine

A. Headache fulfilling criteria C and D above for Episodic Migraine on ≥15 days per month for >3 months

B. Not attributed to another disorder
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Table 3
List of Signs & Symptoms of Secondary Headache

Abrupt onset or first experience of intense head pain, especially in adults > 35 years old

○First or worst’ headache

-Progressive worsening of head pain, especially over a short period of time such as hours to days

-Presence or absence of typical migraine-provoking factors

-Presence or absence of abnormal neurological or other physical finding or symptoms

○ Stiff neck, papilledema, neurologic deficits, fever, changes in level of consciousness of mental function

-Refractoriness to appropriate interventions
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Table 4
Risk, expressed as an Odds Ratio, of Migraine Headache

Variable % with risk factor Migraine (n=453)

OR† 95% CI†

Gender (female vs. male) 42.0 6.6* 3.0, 14.8
Mean age (per decennial increase) 42.7 0.6* 0.4, 0.8
Familial disposition (yes vs. no) 32.9 3.1* 1.6, 6.2
Vocational education (none vs. any) 26.9 2.9* 1.5,5.7
Marital status (single vs. married) 17.0 1.2 0.5, 2.8
Employment (not working vs. working) 12.8 0.6 0.2, 1.8
Self-rated health (bad vs. good) 15.9 1.8 0.8, 3.8
Problems at home or at work (yes vs. no) 43.3 0.7 0.4, 1.4
Having a close friend (no vs. yes) 39.3 1.9 0.9, 3.9
Regular physical exeicise (no vs. yes) 62.5 1.1 0.5, 2.3
Snoring (yes vs. no) 39.7 2.0 0.9, 4.2
Feelings of fatigue (yes vs. no) 38.6 0.9 0.5, 1.9
Sleeping problems (yes vs. no) 21.0 1.3 0.6, 2.8
Feeling refreshed when awakening (no vs. yes) 49.7 1.1 0.5, 2.1
Mean hours of sleep per night (per 1-hour decrease) 7.0 1.1 0.8, 1.6
Having a high work load (yes vs. no) 34.9 2.2* 1.1, 4.3
Having too little time to do work (yes vs. no) 20 .5 0.9 0.4, 2.1
Being able to relax after work (no vs. yes) 9.3 0.6 0.2, 1.9
Exposure to noise at work (yes vs. no) 22.9 1.8 0.9, 3.9
Exposure to vapors at work (yes vs. no) 16.3 1.6 0.6, 4.0
Use of oral contraceptives (yes vs. no) 10.9 1.5 0.5, 4.5
Frequent tension -type headache (yes vs. no) 25.6 2.5* 13, 5.0

*
p ≤ 0.05.

†
OR odds ratio: CI, confidence interval.

‡
Subjects with migraine were not Included in the at-risk group for tension-type headache

Odds ratios, adjusted for age and gender, for incidence of migraine headache between 1989 and 2001 in relation to factors reported in a Danish population-
based follow-up study. Adapted from Lyngberg AC, Rasmussen BK, Jorgensen T, Jensen R. Incidence of primary headache: A Danish epidemiologic
follow-up study. American Journal of Epidemiology. 2005;161:1066–1073, with permission.
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Table 5
Conditions Co-morbid with Migraine Headache

Category Condition

Psychiatric Depression
Anxiety
Panic disorder
Bipolar

Neurological Epilepsy
Tourette’sa

Vascular Raynaud’s phenomenon
Blood pressure (inconsistent)
Ischemic stroke, sub-clinical stroke, white matter abnormalities

Heart Patent foramen ovalea

Mitral valve prolapsea

Atrial septal aneurysma
Other Snoring/sleep apneaa

Asthma/allergy
Systemic lupus erythematosusa
Non-headache pain

a
Data from clinical samples only.

From Scher AI, Bigal ME, Lipton RB. Comorbidity of migraine. Curr Opin Neurol. 2005;18:305–310, with permission.
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