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MIGRAINE

Introduction and Definition

Migraine is a complex primary neurological disorder characterized by recurrent episodes of
moderate to severe headache pain. Unlike tension headaches, migraine attacks are often
debilitating and typically associated with a suite of specific neurological symptoms, which
fundamentally classify it as more than merely a painful head condition. The pain is frequently
unilateral (affecting one side of the head) and described as pulsating or throbbing, intensifying
significantly with physical activity. This severity often compels sufferers to seek quiet, dark
environments, highlighting the profound sensory hypersensitivity inherent to the condition.

The core presentation of a migraine attack includes characteristic autonomic and sensory
symptoms. Among the most common are nausea and vomiting, which can severely compound
the patient's distress and complicate oral medication adherence. Crucially, the disorder is defined
by heightened sensory sensitivity, primarily photophobia (extreme sensitivity to light) and
phonophobia (extreme sensitivity to sound). These accompanying symptoms are not merely
secondary discomforts; they are integrated features reflecting underlying dysfunction within the
central nervous system’s pain and sensory processing pathways, particularly the trigeminovascular
system. The identification of these associated symptoms is critical for distinguishing migraine from
other headache types in clinical diagnosis.

Although historically misunderstood and often attributed solely to vascular changes, modern
research recognizes migraine as a genetically influenced disorder involving neuronal excitability. It
is a chronic condition that varies widely in frequency and intensity among individuals, ranging from
infrequent, isolated attacks to chronic daily or near-daily headaches. The definition necessitates
the recognition of its cyclical nature, where attacks are not isolated occurrences but rather
manifestations of an underlying susceptibility to episodic neurological dysfunction. This recognition
shifts the focus of treatment from simple pain management to comprehensive management of a
chronic, biologically rooted disease process.

Epidemiology and Prevalence

Migraine represents a major global public health concern due to its high prevalence and significant
associated disability. Epidemiological studies consistently demonstrate that migraine affects a wide
range of people across all demographics and age groups, though the distribution is far from
uniform. It is one of the most common causes of neurological disability worldwide, particularly
among individuals under the age of 50. The onset typically occurs during adolescence or early
adulthood, although onset during childhood or later middle age is also possible. The sheer scale of
the disorder means that diagnosis and treatment consume substantial healthcare resources and
result in immense economic losses due to decreased productivity and absenteeism.

A defining feature of migraine epidemiology, as noted in initial observations, is the profound sex
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ratio imbalance. Migraines have been observed at a significantly greater frequency in women
than in males, typically presenting at a ratio of approximately 3:1 in adulthood. This pronounced
difference is largely attributed to hormonal factors, particularly fluctuations in estrogen levels. The
period surrounding menarche, menstruation, pregnancy, and menopause often correlates with
changes in migraine frequency and severity, strongly suggesting a neurobiological link mediated by
sex hormones. This hormonal sensitivity necessitates specialized treatment considerations for
female patients, especially regarding the use of preventative medications and acute treatments
during specific phases of the menstrual cycle.

Furthermore, prevalence rates vary globally, though they remain consistently high in industrialized
nations. The prevalence tends to peak during the most productive years of life, between the ages
of 25 and 55, underscoring its devastating impact on career development and family life.
Individuals with chronic migraine (experiencing 15 or more headache days per month) represent a
small but highly impacted subset of the migraine population, suffering the highest rates of
functional impairment and requiring the most intensive medical management. Understanding these
demographic patterns is vital for allocating resources and designing targeted public health
campaigns focused on early diagnosis and effective management strategies tailored to high-risk
populations.

Pathophysiology and Biological Mechanisms

The pathophysiology of migraine is intricate, involving a dynamic interplay between vascular
mechanisms, peripheral sensitization, and central neuronal pathways. The older 'vascular theory,'
which posited that pain resulted primarily from vasoconstriction followed by reactive vasodilation,
has largely been supplanted by the 'neuronal theory." Modern understanding centers on primary
neuronal dysfunction resulting in hyperexcitability of the brain, leading to the activation of the
trigeminovascular system, which mediates pain transmission from the cranial blood vessels and
meninges.

A key event hypothesized to initiate the migraine process is Cortical Spreading Depression
(CSD). CSD is a slow wave of neuronal and glial depolarization that sweeps across the cerebral
cortex, particularly affecting the occipital lobe. This depolarization wave is believed to be the
underlying mechanism responsible for the visual and sensory symptoms of the migraine aura. As
CSD propagates, it releases inflammatory mediators and activates the trigeminal nerve endings in
the meninges. This activation leads to the release of powerful neuropeptides, most notably
Calcitonin Gene-Related Peptide (CGRP), which is a potent vasodilator and pain signal
transmitter.

The subsequent release of CGRP and other inflammatory substances (such as substance P and
neurokinin A) causes neurogenic inflammation around the meningeal vessels. This inflammatory
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process sensitizes the peripheral nerve endings of the trigeminal system (peripheral sensitization),
leading to the perception of pain. If the attack progresses unchecked, sustained input can lead to
changes in the central pain processing centers in the brainstem and thalamus (central
sensitization). This central sensitization explains features such as cutaneous allodynia (pain
caused by normally non-painful stimuli, like brushing hair) and the persistence of pain even after
the initial vessel changes have resolved, cementing migraine as a true disorder of central pain
processing rather than just a headache.

Clinical Presentation and Stages of Attack

A typical migraine attack is not a singular event but a complex, cyclical process that often unfolds
in four distinct, though not universally experienced, phases. Recognizing these phases is critical
both for self-management and for determining the appropriate timing for acute pharmacological
intervention. The total duration of an attack, encompassing all phases, can range from a few hours
to several days, imposing a significant burden on the individual's daily life and responsibilities. The
severity and duration of the main headache phase are what typically dictate the level of disability
experienced.

The four phases, when they occur sequentially, provide a clear timeline of the neurological event.
The headache phase itself, where the characteristic severe, pulsating pain, nausea, and
photophobia dominate, usually lasts between 4 and 72 hours in adults, according to international
diagnostic criteria. However, many patients experience significant disability and discomfort during
the non-headache phases as well. The presence of aura, occurring in approximately 20-30% of
sufferers, serves as a crucial differentiating factor in migraine classification, and is highly predictive
of the onset of the painful phase.

The stages of a typical migraine attack are generally described as follows:

Prodrome Phase: Occurring hours or even days before the onset of pain, the prodrome phase
involves subtle, non-specific symptoms signaling an impending attack. These signs often include
mood changes (irritability, depression, or euphoria), unusual food cravings, excessive yawning,
neck stiffness, and frequent urination. These symptoms reflect early changes in hypothalamic
activity and are crucial indicators that often allow patients to initiate early abortive treatments.

Aura Phase: The aura phase precedes or accompanies the headache and typically lasts between
five minutes and one hour. It involves transient focal neurological symptoms, most commonly
visual disturbances (e.g., scintillating scotomas, zigzag lines, or temporary vision loss). Less
commonly, aura can manifest as sensory symptoms (numbness or tingling), motor weakness, or
speech difficulties. Aura symptoms are believed to be the clinical manifestation of Cortical
Spreading Depression (CSD).
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Attack Phase (Headache): This is the phase defined by the hallmark symptoms: moderate to
severe headache, often unilateral and throbbing, combined with nausea, vomiting,
photophobia, and phonophobia. Physical activity exacerbates the pain, leading to functional
impairment. This phase mandates rest and often acute pharmaceutical intervention to prevent
progression.

Postdrome Phase: Following the resolution of the pain, the postdrome phase leaves the individual
feeling drained, fatigued, and often mentally sluggish, sometimes described as a 'migraine
hangover.' Some patients report residual neck pain or sensitivity to light or sound during this
period, indicating a slow return to baseline neurological function.

Diagnostic Criteria and Classification

The diagnosis of migraine is primarily clinical, relying heavily on a detailed patient history that
confirms the recurring pattern and specific symptom complex. There are no definitive biological
markers or imaging tests that confirm the diagnosis; rather, tests are typically used to exclude
secondary causes of headache. The standard for classification and diagnosis worldwide is
provided by the International Classification of Headache Disorders (ICHD), currently in its third
edition (ICHD-3), published by the International Headache Society (IHS). Adherence to these strict
criteria ensures consistency in research and clinical practice.

The ICHD-3 distinguishes between several migraine subtypes, the most common being migraine
without aura (formerly common migraine) and migraine with aura (formerly classic migraine). For
a diagnosis of migraine without aura, the patient must have had at least five attacks meeting
specific severity and duration criteria, including the presence of associated symptoms like nausea
and photophobia. The diagnosis of migraine with aura requires at least two attacks featuring fully
reversible visual, sensory, or other central nervous system symptoms that develop gradually and
precede the headache.

Further critical classifications involve frequency. Episodic migraine is defined as fewer than 15
headache days per month. When the frequency increases to 15 or more headache days per month
for at least three months, with at least eight of those days meeting the criteria for a migraine
headache, the diagnosis shifts to chronic migraine. This distinction is crucial because chronic
migraine often requires different treatment protocols, including specific preventative therapies such
as OnabotulinumtoxinA injections (Botox) or certain CGRP monoclonal antibodies. Medication
overuse headache (MOH), a secondary headache disorder resulting from frequent use of acute
pain medications, must also be carefully ruled out or managed, as it often complicates the picture
of chronic migraine.
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Trigger Factors and Lifestyle Management

While migraine is a genetically predisposed neurological disease, attacks are frequently
precipitated by specific environmental, behavioral, or physiological factors known as triggers.
Identification and management of these trigger factors are fundamental components of non-
pharmacological migraine prevention. Triggers are highly individualized, and what prompts an
attack in one person may have no effect on another, necessitating careful self-monitoring, often via
a detailed headache diary, to establish personal patterns.

Commonly cited triggers fall into several categories, including physiological, environmental, and
dietary factors. Physiological stress, defined as any disruption to homeostasis, is perhaps the most
ubiquitous trigger. This includes emotional stress, but critically, also includes the 'let-down' period
following intense stress, known as the post-stress relaxation period. Sleep disturbances, such as
insufficient sleep or oversleeping, are powerful triggers, emphasizing the brain's need for strict
circadian rhythmicity. Furthermore, hormonal fluctuations, particularly drops in estrogen levels pre-
menstruation, are significant triggers for women.

Effective lifestyle management involves mitigating the impact of these triggers through consistent
preventative habits. This structured approach, sometimes referred to as 'migraine hygiene,’
includes maintaining regular sleep schedules, eating meals at consistent times, and engaging in
moderate, regular physical exercise. While trigger avoidance is helpful, complete avoidance is
often impractical and can lead to unnecessary restrictions. Therefore, the goal is often not
eradication but rather stabilization of the patient's internal environment.

Dietary Factors: Aged cheeses, cured meats (containing nitrates), artificial sweeteners
(aspartame), and alcohol (especially red wine) are frequently reported triggers.

Sensory Overload: Exposure to bright or flickering lights (a form of photophobia trigger), strong
odors (perfumes, chemicals), or loud noises.

Environmental Changes: Changes in weather, humidity, barometric pressure, or high altitude.

Stress and Relaxation: Periods of high tension and, paradoxically, the subsequent abrupt
relaxation period.

Pharmacological Treatment Strategies

Pharmacological management of migraine is divided into two primary categories: acute (abortive)
treatment, aimed at stopping an attack once it has begun, and preventative (prophylactic)
treatment, aimed at reducing the frequency, severity, and duration of attacks. The choice of
strategy depends heavily on the attack frequency and the level of associated disability.
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Acute treatment should be initiated as early as possible, ideally during the prodrome or early
headache phase, to maximize efficacy. For mild to moderate attacks, over-the-counter medications
such as non-steroidal anti-inflammatory drugs (NSAIDs) or acetaminophen combinations may
suffice. However, for moderate to severe headache, specific migraine abortive agents are
required. The cornerstone of specific acute therapy for decades has been the Triptan class of
drugs (e.g., sumatriptan, rizatriptan). Triptans act as selective serotonin (5-HT1B/1D) receptor
agonists, mediating vasoconstriction and inhibiting CGRP release, thereby blocking pain
transmission in the trigeminovascular system. Newer, highly effective acute treatments include the
CGRP receptor antagonists (gepants) and serotonin 5-HT1F agonists (ditans), which offer relief
without the vasoconstrictive properties of triptans, making them safer for patients with certain
cardiovascular risk factors.

Preventative therapy is generally recommended when a patient experiences four or more
disabling migraine days per month, or when acute treatments are ineffective or contraindicated.
Preventative medications are taken daily, irrespective of the presence of a headache. Historically,
these drugs included repurposed treatments such as certain anti-epileptic drugs (e.g., topiramate,
valproate), beta-blockers (e.g., propranolol), and tricyclic antidepressants (e.g., amitriptyline).
These older agents often have significant side effects that limit adherence.

A revolutionary advancement in prevention is the introduction of monoclonal antibodies targeting
the CGRP pathway. These treatments, administered monthly or quarterly via injection, specifically
target CGRP or its receptor, offering high efficacy with generally fewer systemic side effects than
older oral preventatives. For patients suffering from chronic migraine, OnabotulinumtoxinA
(Botox) injections into pericranial muscles are also an established, evidence-based preventative
therapy, working by modulating pain pathways and reducing peripheral sensitization.

Non-Pharmacological and Alternative Therapies

While pharmacological intervention forms the backbone of migraine management, numerous non-
pharmacological and complementary therapies play an essential role, particularly in reducing
reliance on acute medications and managing common comorbidities like anxiety and stress. These
approaches focus on modifying behavior, enhancing coping mechanisms, and using technology to
modulate neurological activity.

Behavioral therapies, such as Cognitive Behavioral Therapy (CBT) and biofeedback, have
strong evidence supporting their efficacy, especially when used in conjunction with medication.
Biofeedback training teaches patients to control physiological processes, such as muscle tension
or blood flow, which are often implicated in headache onset, providing patients with a sense of
control over their condition. CBT helps patients identify and modify stressful thinking patterns and
behaviors that can exacerbate migraine frequency or severity, focusing on stress reduction and
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improved coping strategies.

Several advanced non-invasive neuromodulation devices have been approved for migraine
treatment, targeting specific peripheral nerves or the cortex. These devices include non-invasive
vagus nerve stimulation (nVNS), transcutaneous supraorbital nerve stimulation (t-SNS), and
transcranial magnetic stimulation (TMS). These devices offer drug-free alternatives for both acute
and preventative treatment, proving particularly useful for patients who cannot tolerate or prefer to
avoid systemic medications due to side effect profiles or pregnancy.

Furthermore, certain dietary supplements have demonstrated prophylactic potential, though
evidence levels vary. High-dose riboflavin (Vitamin B2), magnesium supplements, and coenzyme
Q10 are frequently recommended by headache specialists. While these supplements are generally
well-tolerated, they should be taken consistently over several months before determining their
efficacy. The integration of these non-pharmacological strategies provides a holistic, patient-
centered approach to a condition that deeply affects daily functioning and emotional health.

Impact on Quality of Life and Comorbidities

The impact of migraine extends far beyond the physical pain of the headache phase, creating
substantial burdens on personal, professional, and social quality of life. The recurrent and
unpredictable nature of the attacks leads to significant functional impairment, resulting in missed
work or school days, reduced productivity (presenteeism), and difficulty maintaining relationships.
For individuals with chronic migraine, the disability is compounded, often leading to a state of
constant apprehension regarding the next attack, profoundly diminishing overall life satisfaction.

A critical aspect of migraine care involves addressing the high rates of comorbidity, or the co-
occurrence of other diseases. Migraine is strongly linked to various psychological disorders.
Patients with migraine, particularly chronic migraine, have a significantly increased risk of
developing major depressive disorder, generalized anxiety disorders, and panic disorder. The
relationship between migraine and these psychiatric conditions is bidirectional; while chronic pain
may lead to depression, underlying shared neurobiological pathways (such as those involving
serotonin and CGRP systems) may predispose individuals to both conditions simultaneously.

Other common comorbidities include epilepsy, stroke (particularly for those with migraine with
aura), irritable bowel syndrome (IBS), and fibromyalgia. Because these conditions share common
mechanisms of central sensitization and pain processing dysregulation, integrated treatment
strategies are often necessary. Therefore, effective management requires screening for and
treating these comorbid conditions concurrently with the migraine itself, ensuring that treatment is
holistic and addresses the patient's total disease burden rather than focusing solely on the
headache pain. Addressing the fear of the next attack and managing associated emotional distress
is crucial to improving long-term outcomes and restoring the patient's ability to participate fully in
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life.
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