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Background
Half to three quarters of the adults aged 18
and among those individuals, more than 10% have reported migraine.
Aim: To explore the updates of migraine diagnosis and treatment. 
Methods
study. 
diagnosis. However, it is recommended for patients who suffer from a stress factor triggering their 
headaches. Blood chemistry and urine analysis including tests for several
hydroxytryptamine, neuropeptide, and other receptors are under examination. The changes in treating 
acute attacks of migraine have produced better understanding and classification of the pharmacology 
of 5-hydroxytryptamine and pr
are also used in diagnosis, if CT is normal, then the indication for lumbar puncture and MRI. Migraine 
therapy ranges from the use of simple analgesics such as nonsteroidal anti
(NSAIDs) or acetaminophen to triptans, antiemetics, or the less commonly used dihydroergotamine. 
Abortive treatments are usually more effective if they are given early in the course of the headache; a 
large single dose tends to work better than r
Conclusion
attacks of severe headache, autonomic nervous system dysfunction, new diagnostics approaches and 
treatment modalities were declared.
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INTRODUCTION 
 
Pain, according to the International Association for the Study 
of Pain, is defined as an unpleasant sensory and emotional 
experience associated with actual or potential tissue damage 
(1). Nociceptors are high-threshold sensory receptors of the 
peripheral somatosensory nervous system that are capable of 
transducing and encoding noxious stimuli (2). Pain 
transmission is a consequence of complex peripheral and 
central operations. These processes can be modulated at 
different levels of the nervous system via di
(3). Headache disorders are among the most common pain 
disorders of the nervous system. Headache is a painful and 
disabling feature of a small number of primary headache 
disorders (occurring for no obvious reason, not the result of any 
other underlying disease or process) namely migraine, tension
type headache and cluster headache (4). Headache can also be 
caused by or occur secondarily to a long list of other 
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ABSTRACT 

Background: Headache disorders are among the most common pain disorders of the nervous system. 
Half to three quarters of the adults aged 18–65 years in the world have had headache in the last year 
and among those individuals, more than 10% have reported migraine.

To explore the updates of migraine diagnosis and treatment. 
Methods: Systemic review of PubMed filter finds publications to support keywords of the current 
study. Findings: A psychological evaluation is usually not a routine diagnostic method in headache 
diagnosis. However, it is recommended for patients who suffer from a stress factor triggering their 
headaches. Blood chemistry and urine analysis including tests for several
hydroxytryptamine, neuropeptide, and other receptors are under examination. The changes in treating 
acute attacks of migraine have produced better understanding and classification of the pharmacology 

hydroxytryptamine and provide impetus for improving the classification of headache. CT scans 
are also used in diagnosis, if CT is normal, then the indication for lumbar puncture and MRI. Migraine 
therapy ranges from the use of simple analgesics such as nonsteroidal anti
(NSAIDs) or acetaminophen to triptans, antiemetics, or the less commonly used dihydroergotamine. 
Abortive treatments are usually more effective if they are given early in the course of the headache; a 
large single dose tends to work better than repetitive small doses.  
Conclusion: Migraine is a common, chronic, incapacitating neurovascular disorder, characterized by 
attacks of severe headache, autonomic nervous system dysfunction, new diagnostics approaches and 
treatment modalities were declared. 

This is an open access article distributed under the Creative Commons Att
use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Pain, according to the International Association for the Study 
of Pain, is defined as an unpleasant sensory and emotional 
experience associated with actual or potential tissue damage 

threshold sensory receptors of the 
omatosensory nervous system that are capable of 

transducing and encoding noxious stimuli (2). Pain 
transmission is a consequence of complex peripheral and 
central operations. These processes can be modulated at 
different levels of the nervous system via different pathways 
(3). Headache disorders are among the most common pain 
disorders of the nervous system. Headache is a painful and 
disabling feature of a small number of primary headache 
disorders (occurring for no obvious reason, not the result of any 
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conditions, for example medication overuse headache or 
inflammation of intracranial tissues (4,5).  According to the 
World Health Organization (WHO), it has been estimated that 
prevalence among adults of current headache disorder 
(symptomatic at least once within the last year) is 47%. Half to 
three quarters of the adults aged 18
had headache in the last year and among those individuals, 
more than 10% have reported migraine. Headache on 15 or 
more days every month affects 1.7
population. Despite regional variations, headache disorders are 
a worldwide problem, affecting people of all ages, races, 
income levels and geographicalareas (6). Although less 
common than tension type headache migr
10% of the world’s population, causes substantially more 
individual morbidity, and creates a significant socioeconomic 
burden on the individual and society. Migraine prevalence in 
women far exceeds that of men in adulthood, with fema
male ratios of 2.8:1, peaking at 3.3:1 between age 40 and 45 
years (6,7). The female predominance is maintained in the 
postmenopausal age group, albeit slightly less at 2:1. Prior to 
puberty, migraine prevalence is higher in boys than in girls. 
Because of migraine impact on everyday life, the current study 
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diagnosis. However, it is recommended for patients who suffer from a stress factor triggering their 
headaches. Blood chemistry and urine analysis including tests for several new compounds targeting 5-
hydroxytryptamine, neuropeptide, and other receptors are under examination. The changes in treating 
acute attacks of migraine have produced better understanding and classification of the pharmacology 

ovide impetus for improving the classification of headache. CT scans 
are also used in diagnosis, if CT is normal, then the indication for lumbar puncture and MRI. Migraine 
therapy ranges from the use of simple analgesics such as nonsteroidal anti-inflammatory drugs 
(NSAIDs) or acetaminophen to triptans, antiemetics, or the less commonly used dihydroergotamine. 
Abortive treatments are usually more effective if they are given early in the course of the headache; a 
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aimed to assess the pathophysiological mechanisms and the 
clinical relevance of migraine headache, new diagnostic 
methods, and treatment (6,8,9). The current study aimed to 
explore the updates of migraine diagnosis and treatment. 
 
Anatomy of the nociceptive system in the cranial region 
 
According to the Headache Classification Subcommittee of the 
International Headache Society, migraine is considered a 
neurovascular disorder that is characterized by a severe, 
debilitating and throbbing unilateral headache, and can be 
associated with nausea, vomiting, photophobia, phonophobia 
and diarrhea (10). Most of the intracranial tissues does not 
contain nociceptors. However, intracranial blood vessels: in the 
dura mater including major sets of vessels such as the middle 
meningeal artery, or blood vessels of the circle of Willis at the 
base of the brain are supplied with sensory nerves and receptors 
that respond to any thermal or mechanical stimuli (11). An 
understanding of the sensory innervation of pain sensitive 
intracranial tissues is essential in order to understand the 
pathophysiology of intracranial pain that occurs in migraine. 
 
Nociceptors of the peripheral tissues 
 
Nociceptors respond to noxious stimuli that can produce tissue 
damage. Mechanical, chemical, or thermal nociceptive 
stimulation will recruit peripheral nociceptors that conduct the 
nociceptive signal towards the central nervous system. Thermal 
or mechanical nociceptors are free nerve endings of finely 
myelinated A-delta afferent fibers and respond to extreme 
temperature and mechanical stimuli such as sharp, pricking 
pain sensation. Polymodal nociceptors are free nerve endings 
of unmyelinated C-fibers and respond to high-intensity 
mechanical or chemical stimuli and hot or cold temperature 
(12). In the head region the trigeminal nerve is the primary 
source of nociceptive neurons. Sensory terminals of the 
trigeminal nerve innervate both extra and intracranial tissues. 
The sensory innervation is provided by all the three branches of 
the trigeminal nerve: by the ophthalmic-, maxillary- and 
mandibular branches. Although in the pain sensitive 
intracranial structure dura mater encephalialso thicker, 
myelinated A-beta nerve fibres have been identified, pain was 
the only sensation that could be induced by applying different 
stimuli to the exposed dura mater (13). 
 
Primary sensory neuron of the nociceptive pathway 
 
Primary sensory neurons are pseudounipolar cells. In the 
somatic sensory system their cell bodies are localised in the 
dorsal root ganglia, in the trigeminal system in the trigeminal 
ganglia (Gasserian ganglia) that occupies a cavity (Meckel's 
cave) in the dura mater, covering the trigeminal impression 
near the apex of the petrous part of the temporal bone (14). 
Nociceptors release their transmitter substances upon 
stimulation. Many of the neurons contain the excitatory 
glutamate. Significant populations of sensory nerves contain 
also vasoactive neuropeptides such as calcitonin gene-related 
peptide (CGRP), substance P(SP) and neurokinin A (NKA). 
Most of these peptidergic nerve fibers are closely associated 
with blood vessels in the pain sensitive intracranial structures 
(e.g. dura materencephali)(15,16). Previous studies have shown 
that a significant number of meningeal sensory nerves are 
chemosensitive; a type of sensory ganglion cells that is 
morphologically, neurochemically and functionally distinctand 
which expresses the transient receptor potential vanilloid 1 

(TRPV1) receptor(19). Activation of TRPV1 receptors on these 
sensory neurons is implicated in the release of the vasoactive 
neuropeptide content of sensory nerves which may play a 
significant role in the local regulatory mechanisms of the 
innervated tissue(17). The chemosensitive primary sensory 
neurons are small-diameter neurons with thinly myelinated A-
delta or unmyelinated C-fibres. The TRPV1 receptor is a 
member of the family of transient receptor potential ion 
channels(18). TRPV1 receptor is also known as the capsaicin 
receptor. It is a protein encoded by the TRPV1-gene and it has 
six transmembrane domains and a short, pore-forming 
hydrophobic stretch between the fifth and sixth domains. The 
receptor is activated by a wide variety of exogenous and 
endogenous physical- and chemical stimuli (low pH, heat 
above 43°C, capsaicin, resiniferatoxin and the so-called 
endovanilloids(19,20,21). 
 
Chemosensitive primary afferent neurons have a dual function. 
On one hand, they transmit nociceptive impulses towards the 
central nervous system and, on the other hand, by the release of 
different neuropeptides from their peripheral nerve endings 
they induce local effector responses. Activation of the TRPV1 
receptors of chemosensitive neurons initiates the release of 
vasoactive peptides, CGRP, SP and NKA from the peripheral 
nerve terminals(20,22).The neuropeptide CGRP is formed in 
the alternative splicing of the calcitonin/CGRP-gene located on 
chromosome 11. CGRP functions as a potent vasodilator and 
transmitter in nociception. It acts on a G-protein coupled 
receptor, calcitonin receptor-like receptor (CALCRL), when 
linked with a protein called receptor activity-modifying protein 
(RAMP1) which produces the CGRP-receptor (22,23). SP and 
NKA are neuropeptides belonging to the group of tachykinins 
responsible for neurotransmission and neuromodulation of 
inflammation and nociception(24). They increase the 
permeability of postcapillaryvenules in the affected tissue. 
Apart from their involvement in the initiation and maintenance 
of the neurogenic inflammation, CGRP and SP are also 
implicated in the degranulation and activation of mast cells 
leading to the release of histamine(25). This causes additional 
vasodilation through the activation of H1- and H2-receptors of 
arterial blood vessels(26). Nociceptor endings can be also 
sensitized in the inflamed tissue by inflammatory mediators. 
Sensitized nociceptors may respond to stimulus intensity that 
was previously not noxious or painful(27,28). 
 
Second order neurons in the nociceptive pathway 
 
As the nociceptive endings are activated in the peripheral tissue 
by noxious stimuli, and the transmitter substances are released, 
a transmission of nociception takes place through the 
myelinated and unmyelinated fibres towards the spinal cord 
and the trigeminal subnucleuscaudalis(29). Nociceptors of the 
somatosensory system form synapsis in the spinal cord with 
specific second order nociceptive neurons. Their cell bodies are 
located in the Rexed laminae I and II. These neurons are 
activated exclusively by mechanical or thermal nociceptive 
stimuli. The axons of these specific nociceptive neurons 
combine to form the spinothalamic tract(29). The second type 
of neurons is known as non-specific neurons, and their cell 
bodies are located in Rexed lamina V of the spinal cord. These 
neurons respond to nociceptive stimuli preferentially but not 
exclusively. They are known as wide-dynamic range neurons, 
because they can be activated by nociceptive and non-
nociceptive mechanical stimuli as well (29,30). The trigeminal 
nerve consisting of the central processes of trigeminal primary 

42980                                                      Saleh, Sama Mohammed et al. Update in diagnosis and treatment of migraines 



afferents enter the brain stem at the pontine level and projects 
to a sequence of sensory nuclei called the trigeminal brain stem 
nuclear complex (TBNC). The TBNC is composed of the 
principal sensory nucleus (Vp) and the spinal trigeminal 
nucleus (Vsp).It has long been recognized that part of the Vsp 
is primarily responsible for processing nociceptive and 
temperature information from the face and head, whereas the 
Vp is involved in processing tactile information. Nociceptive 
regions of Vsp has a very similar histological layering to Rexed 
laminae in the spinal cord, where lamina I corresponds to the 
marginal layer and lamina II to the substantia gelatinosa 
(22,30). 

 
Ascending trigeminal pathway 

 
The second order spinal trigeminal afferent axons decussate 
and form the ventral trigeminal lemniscus contralateral to their 
cells of origin. They ascend in the ventral trigeminal lemniscus 
as crossed second order spinal trigeminal afferents. They travel 
with afferents that leave the ventral trigeminal lemniscus as 
trigeminoreticularfibers, which terminate in the brain stem 
reticular formation (30). They travel also with afferents that 
leave the ventral trigeminal lemniscus as trigeminomes
encephalicfibers, which terminate near the midbrain 
periaqueductal gray. They terminate in the ven
posteromedial nucleus (VPM) and in the intralaminar nuclei of 
the thalamus (Figure 1)(31). 

 

 
Figure 1. Trigeminal pathway
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Figure 1. Trigeminal pathway 

Thalamic nuclei processing trigeminal information
 
Multiple thalamic nuclei process information in the pathway. 
The VPM processes sharp pricking pain. The intralaminar 
nuclei process other poorly localized sensations of dull, 
burning pain, deep, aching pain, temperature and crude 
touch(32). 
 
Cortical areas involved in processing of nociceptive 
information 
 
The spinal trigeminal pathway terminates in multiple cortical 
areas. The third order VPM axons end in the primary 
somatosensory cortex, which provides for accurate localization 
in the face area of the source of the sharp, pricking pain. The 
intralaminar nuclei axons terminate in the cingulate gyrus and 
insula of the cerebral cortex, which provide for poorly localized 
sensations of dull and aching pain, temperature and crude 
touch(33). 
 
Pathophysiology of the trigeminal nociceptive system
 
Peripheral sensitization of primary sensory neurons
 
Peripheral sensitization is an acute, chemical
functional plasticity of neurons, which converts high
nociceptors into low-threshold sensory ne
sensitization occurs when the nerve terminals (e.g. meningeal 
nociceptors) of the neurons of the trigeminal ganglion are 
soaked with inflammatory mediators (prostaglandin E2, 
bradykinin, serotonin and cytokines) along the vasculature of
the cerebral dura mater. Peripheral sensitization in migraine 
attacks is explained clinically by intracranial hypersensitivity 
(the headache worsens during coughing or physical activity) 
and by a throbbing element in the pain of migraine (sensitized 
nociceptors become hyperresponsive to the otherwise 
innocuous and unperceived rhythmic fluctuation in intracranial 
pressure produced by normal arterial pulsation) (34).
 
Central sensitization of the nociceptive pathway
 
The essence of central sensitization is t
neurons in the trigeminocervical complex become 
hyperexcitable. The altered behavior of the second
neurons is based on the increased glutamate sensitivity of the 
NMDA receptors and the neuronal nitric oxide synthase 
activity stimulated by nitric oxide. This process is explained 
clinically by face and scalp allodynia and by neck stiffness 
(extracranial tenderness), symptoms occurring sometimes 
parallel with headache attacks (35).
 
Cortical spreading depression as correlate of migra
 
About a third of migraine patients complain of transient focal 
aura symptoms beginning from minutes to hours before 
headache, or occurring during either the headache phase or in 
its absence. Description of migraine with aura from the year 
1870 onwards has reported a slow, gradual progression of aura 
symptoms (36). In 1941, Lashley (37) suggested that aura 
symptoms reflect a cortical process progressing with a speed of 
3 mm/min across the primary visual cortex.Cortical spreading 
depression (CSD) was first described by Aristides Leao in 
1944(38). Studying experimental epilepsy for his PhD 
thesis(39), Leao came across a depression of 
electroencephalographic (EEG) activity moving 
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rabbit cortex at a rate of 3–6 mm/min after electrical or 
mechanical stimulations. The negative wave was sometimes 
preceded by a small, brief positivity, and always followed by a 
positive overshoot of 3–5 min. CSD is a slowly propagating 
wave of neuronal and glial depolarization lasting a few minutes 
that can develop within the cerebral cortex or other brain areas 
after electrical, mechanical or chemical depolarizing 
stimulations. CSD is considered as the neurophysiological 
correlate of migraine aura(40). It is characterized by massive 
increases in both extracellular K+and glutamate, as well as 
rises in intracellular Na+and Ca2+. These ionic shifts produce 
slow direct current potential shifts that can be recorded 
extracellularly. Moreover, CSD is associated with changes in 
cortical parenchymal blood flow. CSD has been shown to be a 
common therapeutic target for currently prescribed migraine 
prophylactic drugs(41). Additionally, CGRP antagonists have 
been recently reported to inhibit CSD, suggesting the 
contribution of CGRP receptor activation to the initiation and 
maintenance of CSD not only at the classic vascular sites, but 
also at a central neuronal level(40,42,43). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pathophysiology of migraine 
 
According to the International Headache Society’s 
International Classification of Headache Disorders, migraine is 
classified into two major subtypes(44): 
 
Migraine with aura (MA) accounts for 20% of the migraine 
cases, it is unilateral and is associated with prodromal aura 
which precedes by 10-30 minutes of neurological symptoms. 
The premonitory phase is usually associated with an increase in 
emotional sensitivity, difficulty in reading and speaking and 
sensitivity of the sensory system. The most characteristic 
features of the migraine aura are the visual symptoms (blurred 
vision, sparkle or flashes), confusion, vertigo and loss of 
consciousness which all can be reversed.  Migraine without 
aura (MO) which accounts for 80% of the migraine cases, starts 
with the premonitory phase and many patients suffer vague 
symptoms preceding the attack.The attack can last 4 to 72 
hours. The frequency of the attacks can be variable.Many 
patients are hypersensitive to sensory stimuli during headache 
attacks. 
 
The pathophysiology of migraine is still not completely clear. 
However, aura phase is characterized by the cortical spreading 
depression that is accompanied by vasoconstriction, followed 
by vasodilation with local edema formation in the affected 
tissue. It was suggested that in migraine patients the spreading 
of the cortical depression will stimulate the nerve cells and 
release several endogenous substances that cause inflammation 

leading to pain and vasodilation as illustrated in (Figure 2) 
(45). Evidence from animal experiments shows that the brain 
stem is involved in the generation of migraine attacks. During 
the attacks, increased blood flow was found in the cerebral 
hemispheres in cingulate, auditory and visual association 
cortices and in the brain stem. However, only the brain stem 
activation persisted after the injection of sumatriptanthat 
induced complete relief from headache and phono- and 
photophobia. These findings supported the idea that the 
pathogenesis of migraine is related to an imbalance in activity 
between brain stem nuclei regulating antinociception and 
vascular control (46). According to the neural theory, 
hyperexcitability in the nervous system may lead to activation 
of the sympathetic system and inflammatory changes in the 
peripheral tissue(47). 
 

Vascular theory 
 

According to vascular theory, vascular disturbance leads to 
migraine attacks through activation of the trigeminal sensory 
system. This theory has been established by Wolff in the 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1940s and it is believed that attacks are initiated by 
vasoconstriction of the intracranial blood vessels and cause 
reduction of blood flow, and this reduction may initiate the 
aura phase.  
 
As a compensatory mechanism vasodilation of the blood 
vessels occurs as a result of inflammatory reaction in the tissue. 
Eventually this leads to triggering migraine headaches. The 
stimulation of the trigeminal sensory nerves that are found 
around the dilated intracranial blood vessels leads to 
development of pain(47,48). 
 
Neural theory  
 
This theory states that migraine is an episode of neurological 
disorder with paroxysmal symptoms. This attack is triggered by 
hyperexcitability of the cortical or brain stem neurons and the 
transition to CSD (49). Nowadays the so called 
“neurovascular” mechanism as the pathophysiological 
mechanism in the background of migraine is discussed. It 
assumes both neural and vascular changes leading to complex 
activation of the ascending trigeminal nociceptive pathway and 
changes in intracranial blood flow (49,50). 
 
Thephases of a migraine attack 
 
Migraine attack is an extraordinary complex brain event that 
takes place over hours to two-threedays. It starts gradually and 
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Figure 2. An overview of the path mechanisms of migraine headache 

 



the individual passes from one phase to the other.33Itis 
convenient to describe the phases of a migraine attack in 4 
phases (51): 
 

1. The premonitory phase  
2. Aura phase (in migraine with aura) 
3. Headache phase 
4. Postdrome phase 

 
The premonitory phase 
 
The first symptoms of an attack are premonitory that occur up 
to hours before aura and headache (52). A better understanding 
of this phase gives also an important window of opportunity for 
the acute therapy of headache patients. The most commonly 
reported symptoms preceding headache are fatigue, irritability, 
difficulty with concentrating, mood swings, yawning, neck 
stiffness, photophobia and nausea. Other symptoms 
includechanges in appetite, food craving, bloatedness, and 
changes in facial expression. Some of these symptoms appear 
and dissipate before the headache phase, whereas another may 
build up in intensity leading up to the headache, occur during 
the headache phase and persist well beyond the resolution of 
the pain. Several of these symptoms that have been described 
in the premonitory phase also occur in the postdrome phase, 
which raises several questions regarding the nature of the 
trigger of migraines. While bright light, loud sounds, strong 
smells are identified as migraine triggers,patients usually have 
a baseline difference in sensory sensitivity that could make 
them susceptible to these triggers (51,52,53).Current 
hypotheses regarding the premonitory symptoms have been 
involved in the study of the neurotransmitter dopamine 
(54).One supporting evidence includesthe observation that 
exogenously administrated dopamine receptor agonist produces 
some of the symptoms that are experienced by migraine 
patients in the premonitory phase like yawning, nausea, 
drowsiness and lightheadedness. Administration of dopamine 
receptor antagonist which reverses some of the symptoms and 
prevents the occurrence of subsequent headache, showed 
greater efficacy when it was given (up to 12 hours) before the 
forthcoming headache (55).But, the dopaminergic mechanism 
in the premonitory phase is only one component of a complex 
neurochemical cascade (56).Another hypothesis regarding the 
premonitory phase of the migraine is the role of the 
hypothalamus. There are widespread changes in the brain 
excitability that occur preceding a headache. The symptoms 
involve changes in mood, appetite and energy. Positron 
emission tomography shows an increase in the blood flow to 
the hypothalamus during the premonitory phase of a migraine 
attack (57). These specific hypothalamic mechanisms and 
findings represent a good target for therapy that could be 
administered before headaches take place. For example, there 
are specific hypothalamic peptides that may represent a new 
therapeutic target in migraine known as orexin, which have 
shown a relationship between sleep quality and migraine (58). 
Orexin regulates the sleep-awake pattern in humans and recent 
clinical studies have shown promisingresults in orexin 
antagonist restoring sleep architecture, in which sleep is 
considered to be an important factor for alleviating pain 
associated with migraine (57-60). 
 
The aura phase  
 
Migraine aura is a distinctive phase of headache. Studies on 
animals have shown that CSD activates nociceptive 

mechanisms. The majority of patients have reported headache, 
photophobia and phonophobia within the same 15-minutetime 
frame they have begun to experience the aura symptoms and 
this suggests that the pain and the other symptoms in the 
migraine aura may run in parallel, occurringat the same time 
rather than a direct stream consequence of the aura (61).                 
A study based on single-photon emission computed 
tomography (CT), PET and magnetic resonance tomography 
(MRI), demonstrated dramatic changes in blood flow of both 
hemispheres during the aura phase. It also highlighted 
significant changes in the metabolism during the migraine aura 
phase in which both increased and decreased perfusion occurs. 
However, a CT and MRI study has shown that during the onset 
of the aura the hypoperfusionoccurs first, followed by 
hyperperfusion during the aura phase (62). 
 
The headache phase  
 
It is considered to be the most critical phase of the migraine 
attack, not only affecting the head, but the entire body. The 
attack can range from mild to severe, occurring at any time of 
the day. It is usually unilateral which can be shifted from one 
side to the other. If the migraine persists for approximately 72 
hours, then it is called “status migrainosus” and may require 
medical attention. The pain getsgenerally worse by doing any 
kind of physical activity (63). 
 
The most common symptomsof the headache phase are 
(64): 
 

1. Unilateral throbbing headache 
2. Nausea and vomiting 
3. Photophobia, phonophobia 
4. Neck pain  
5. Diarrhea and constipation 
6. Dizzinessand vertigo 
7. Depression and anxiety  

 
There have been a few imaging studies focusing on the 
vascular changes that occur during migraine attacks. Scientist 
Schoonman and his colleagues (65), could not find any 
significant dilation in the middle meningeal artery during 
migraine attack. Contrary to this, scientistsAsghar et al. (66) 
have found a noticeable dilation in both middle meningeal 
artery and middle cerebral artery when using CGRP for 
inducing the symptoms. Administration ofsumatriptan resulted 
a less painful headache as well as contraction of middle 
meningeal artery. Novasoconstriction could be observed in the 
middle cerebral artery. This latter finding makes it difficult to 
ascertain if the dilation of the blood vessels plays any role as a 
cause of pain or is a pathophysiologicalmechanismoccurring 
parallel with headache.Sensory hypersensitivity in migraine 
patients can be due to the inflammatory reaction of the 
trigeminal nerve, which causes pain around the eye, sinuses 
and the jaw. Furthermore, photophobia, phonophobiaand 
allodynia are considered to be symptoms generated by the 
activation of central nociceptive mechanisms (67). 
 
The postdrome phase 
 
After headache attack the majority of patients have following 
symptoms (68):  
 

 Tiredness and weakness. 
 Cognitive difficulties and mood swings. 
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 Residual head pain and lightheadedness. 
 Gastrointestinal upset. 

 
Some patients may think these symptoms are the adverse 
effects of the acute medication, but it is actually part of the 
headache attack (69). 

 
Risk factors of migraine 

 
Migraine is considered as a chronic recurrent disorder that 
might progress in some patients. There are risk factors which 
may provide a base for aggressive intervention which are 
divided into non-remediable and remediable categories (70,71) 
(Table 1). 
 

Table 1. Risk factors of migraine 
 

Non-remediable Remediable 

Age 
Low education status 
Low socioeconomic status 
Head injury 
 

High frequency of attacks 
Medication overuse 
Caffeine addiction 
Obesity 
Snoring  
Stressful life events 

 
The remediable risk factors are consideredessential for 
intervention to change the natural progression of the migraine 
and so preventing it from reaching a chronic stage (72). 
 
High frequency of attacks 
 
The prevalence of chronic migraine is higher in first degree 
relatives of individuals with chronic migraine. One of the most 
important factors for progression of headache or migraine from 
being episodic into chronic type is the number of headache 
days at baseline or who experienced threeor more headaches 
per month(73). 
 
Medication overuse 
 
Symptomatic medication overuse is considered as poor 
prognosis for migraine. There have been many studies 
investigating the relationship between chronic use of 
medication and chronic daily headache(74). For instance: 
 
Barbiturates: chronic daily use up to 5 days can lead to 
migraine progression, and is more pronounced in females.  
 
Triptans: they will induce migraine progression in individuals 
with a high frequency of migraine baseline about 10-14 days 
per month. 
 
Opiates: exposure to high dose of opiates for about 8 days per 
monthcan progress the migraine, and is more common in men. 
Antiinflammatories: are not considered as overuse in those 
cases when they are taken less than 10 days long. 
 
Caffeine addiction 
 
It plays a role in transforming the episodic headache into a 
chronic type. Sudden withdrawal of caffeine consumption in 
individuals who suffer from chronic migraine rebound 
headaches can be induced(75). It is important to note that 
caffeine is found not only in coffee but also in tea, soft drinks 
and some medication.  

Obesity 
 
The relationship between headache and obesity are complex 
and not very well understood.  Obesity is known for its 
proinflammatory, prothrombotic state and the increase in the 
amount of adipose tissue and macrophages. The latter two also 
participate in the inflammatory process by releasing cytokines, 
interleukin 6 and tissue necrosis factor-α (TNF-α) also C-
reactive protein(76).Plasma CGRP concentration has been 
foundincreased in obese patients especially in females. 
Individuals with body mass index (BMI) higher than 30 have 
five times greater risk developing migraine than people with a 
normal BMI.Peoplewith a BMI rangeof 25-29 have a threefold 
risk(77). 
 
Sleep apnea and snoring 
 
There have been many studies on the relationship between 
snoring, breathing disorders, sleep disorders and progression of 
headache. Breathing disorders are strongly associated with 
cluster type headaches. A cross-sectional study of more than 
3000 Danish men, indicates that snoring is associated with at 
least one type of headache and this study was independent of 
weight, age, hypertension and other sleep disturbances (78). 
Since snoring is considered an independent risk factor for 
headache, lifestyle changes should be considered forthose who 
snore andare obese. It is recommended for obese individualsto 
lose weight and quit smoking, and for those who are addicted 
to alcohol to reduce their alcoholconsumption. As for the 
pharmacological point of view, if the patient is suffering from 
nasal congestion, should be treated with nasal decongestion or 
steroid spray. In obstructive sleep apnea, the best treatment 
option is continuous positive airway pressure. In addition, 
Mandibular advancement devices hold the lower jaw and 
tongue forward, making a space to breathe and prevent 
snoring(79,80). 
 
Psychiatric disease and stressful life events 
 
There have been few cross-sectional studies to assess why 
patients who suffer from chronic migraine are more likely to 
have depression and anxiety symptoms. According to a recent 
study, chronic migraine is more common in women with major 
depression disorder(81). All patients with migraine should be 
screened for depression and their intervention should be 
targeted toward non-pharmacological and pharmacological 
techniques. A non-pharmacological approach is via cognitive-
behavioral therapy focusing on relaxation techniques, also 
raising awareness in patientsto therole of thoughts generated by 
stress and resulting headaches(82). 
 
Diagnosis of headaches 
 
Differential diagnosis of migraine 
 
Headache is considered as one of the most common symptoms 
in neurology practice. The differential diagnosis of this highly 
prevalent symptom is vast. There are over 300 different 
headache types and aetiologies(83). In 2004, the International 
Headache Society formulated the headache classification with 
diagnostic criteria for a broad range of headache disorders. 
These criteria are based on an international consensus of 
experts and have been endorsed by the World Health 
Organisation and incorporated into the International 
Classification of Diseases(84,85). 
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 Established a uniform terminology and consistent 
diagnostic criteria. 

 Facilitated epidemiologic studies and multinational 
clinical trials. 

 Provided the basis for current research and treatment 
guidelines. 

 
In order to establish the type of headache a careful examination 
and the taking of medical history should be done(86). The 
following criteria help to distinguish between migraine and 
other types of primary headaches: 
 
Tension type headache 
 
Special symptoms of tension type headache include: 
 

 Pressure or tightness around both sides of the head or 
neck 

 Mild to moderate pain which is steady and not throbbing 
pain 

 The pain does not worsen by any activity 
 Over the course of the headache the pain can either 

increase or decrease 
 There might be muscle pain of the head, neck and 

shoulders 
 
Patients with this type of headache usually go through a 
stressful event before the headache takes place. Unlike 
migraine, tension type headache usually has no symptoms such 
as nausea and vomiting or sensitivity to light or sound, 
although some patients can have both tension and migraine 
headache symptoms (87,88). 
 
Cluster headache 
 
Defined as severe, debilitating headaches that occur weekly or 
monthly, can be followed by a headache free period. Men are 
more commonly affected than women (89). 
 
Symptoms of cluster headaches are (90): 
 

 It starts quickly without any warning. 
 It is characterized as deep, excruciating and explosive in 

intensity. 
 The pain begins around the eyeball and the temple. 
 Miosis, lacrimation, nasal congestion and forehead 

sweating.  
 
This type of headache can occur at any age, and is usually 
associated with a family background (91). 
 
Differential diagnosis of aura 
 
Although it is considered a benign and reversible phenomenon, 
there are a few neurological diseases that may mimic the 
migraine aura. In elderly people aura can be seen without 
headache. Patients with vascular disease such as, transient 
cerebral ischemia (TIA) can exhibit late onset, short duration 
focal symptoms and negative visual symptoms rather than 
positive visual symptoms which can be seen in migraine. These 
patients require further investigation for vascular insult. 
Patients who have focal epilepsy, particularly in the occipital 
lobe can exhibit visual hallucination, which can be negative 
(scotoma, hemianopia) or positive (phosphenes, sparks or 

flashes), or change in size (macrosopsia, micropsia) or shape 
(metamorphopsia) (Table 2) (92). 
 

Table 2. Comparison between migraine and TIA 
 
Migraine TIA 

Positive visual symptoms Visual loss 
Gradual onset Abrupt 
Sequential progression Occurs simultaneously  
Repetitive attack   
Duration of  one to 3 hours Duration is less than 15 minutes 
Headache phase follows 50% of  patients Headache uncommon  

 
Further diseases that may cause a problem in differential 
diagnosis: 
 

 Demyelinating disease. 
 Carotid artery dissection. 
 Venous sinus thrombosis. 
 Vasculitis. 
 Simple partial seizure. 
 Tumor. 
 Human Immune Deficiency virus (HIV). 

 
Table 3. Characteristics of common headache syndromes 

 
Symptom Migraine headache Tension 

headache 
Cluster headache  

Location Unilateral in 60-70% 
of patients, occurs on 
both sides of the 
forehead or all over 
the head in 30% of  
cases 

Bilateral 
meaning 
involves both 
sides of the 
head. 

Almost always 
unilateral, usually 
begins around the 
eye or temple. 

Characteristics Gradual in onset, 
builds up over time, 
pulsating moderate 
to severe intensity, 
aggravated by 
routine physical 
activity   

Pressure or 
tightness 
which waxes 
and wanes. 

Pain begins 
quickly, reaches a 
crescendo within 
minutes, is deep, 
continuous, 
excruciating and 
explosive in 
intensity. 

Activity Prefers to rest in a 
dark, quiet room 

May remain 
active or may 
need to rest 

Remains active 

Duration 4-72 hours Variable 30 min to 3 hours 
Associated 
symptoms 

Nausea, vomiting, 
photophobia, 
phonophobia, may 
have an aura phase, 
but can involve other 
senses or cause 
speech or motor 
problems  

None Tearing and 
redness of the eye 
on the same side 
of the headache, 
runny nose, pallor, 
sweating, 
drooping eye, 
rarely with 
neurological 
deficit. 

 
Other types of headaches that may cause differential 
diagnostic problem 
 
Sinus headache: sinus infection may cause recurrent 
headaches, but usually it is uncommon. However, those 
patients may have migraine type headaches. Sinus headaches 
usually last for several days and do not cause any nausea or 
vomiting as is the case of migraine (93). 
Post-traumatic headache: this usually starts one to two days 
after a head injury. Most people report a generalised dull, 
aching, constant discomfort that worsens intermittently, 
vertigo, light-headedness, difficulty in concentrating, problems 
with memory and irritability (94). The headache may last up to 
weeks or even months after the trauma (Table 3) (95). 
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The clinician’s diagnosis is basedon the patient’s description of 
the headache andthe examination. Most patients usually do not 
require X-rays or imaging tests. A CT scan or MRI may be 
recommended in some circumstances, in the case, for example, 
of unusual symptoms, or if there areany danger signs or any 
abnormalities during the examination (96). 
 
Other possibilities for imaging studies include (97): 
 

 A headache that is steadily worsening despite treatment. 
 Sudden changes in the pattern of the headache. 
 Signs and symptoms that suggest that another medical 

condition may be causing the symptoms. 
 
Worrisome headache and red flags (98): 
 

 Systemic symptoms of patients (fever, weight loss) or 
secondary headache risk factor (HIV, systemic 
cancer). 

 Neurological symptoms or abnormal signs (confusion, 
impaired alertness, or consciousness). 

 Onset: sudden, abrupt or split-seconds. 
 Elder patients: new onset and progressive headache. 

Especially in middle age (giant cell arteritis). 
 Previous headache history or headache progression: 

first headache or different characteristics (change in 
frequency of the attack, severity or clinical features). 

 
If any sort of activity elicits these features, it is considered as a 
part of new headache evaluation because their presence may 
signify an underlying pathological condition that requires 
further evaluation and imaging studies and it is obligatory to 
rule out any secondary causes of headache(99, 100). The 
presence of any systemic symptoms may suggest an infection 
or systemic inflammatory disorder. In this case laboratory tests 
can help in the diagnosis of secondary headache (101).The 
mode of the onset is an important feature, patients with an 
abrupt or sudden headache require assessment to exclude 
subarachnoid hemorrhage, arterial dissection or increased 
intracranial pressure(102). Any progression of headache in a 
middle-aged patient that changes the pattern should be 
investigated. A neurological test focuses on excluding any 
disease of the brain(103). A psychological evaluation is usually 
not a routine diagnostic method in headache diagnosis. 
However, it is recommended for patients who suffer from a 
stress factor triggering their headaches(104). 
 
Laboratory Investigations and Imaging 
 
Blood chemistry and urine analysis: Although it is not routinely 
needed in the evaluation of headaches, it can help in case of 
suspicion of secondary headache disorder, for example, thyroid 
function, diabetes, temporal arteritis, viral encephalitis, 
bacterial meningitis and occasionally when medication is 
prescribed to the patient then laboratory tests may be necessary 
(105). 
 
CT scans: It is recommended to excludeother conditions, also 
for the progression of the headache(106). 
 
MRI: To produce the best clear image of the brain without the 
use of X-rays. MRI is recommended if the patient is suffering 
from daily or chronic headaches and if the CT scan does not 
show definitive results or evaluation of certain parts of the 

brain. The American Academy of Neurology has concluded 
that CT and MRI are unlikely to significantly increase the 
diagnostic field, especially in the case of recurrent 
migraine.This applies to patients whose headache fits a broad 
definition of recurrent headache with no change of pattern, 
history of seizure or focal neurological sign(107). 
 
EEG: Electroencephalographyis not a standard procedure but 
can be performed if the clinician suspects seizures, atypical 
migraine aura or residual focal defects or encephalopathy. 
According to the American Academy of Neurology it has 
advanced a rational series of guidelines based upon the 
available evidence, and has concluded that EEG lacks both 
sensitivity and specificity and therefore, it is not considered a 
useful routine in the evaluation of patients with headache(108). 
 
Lumbar puncture: If CT is normal, then the indication for 
lumbar puncture are (109): 
 

 The first unusual headache 
 Thunder-scalp headache with negative CT scan 
 Sub-acute progressive headache 
 Headache associated with fever, confusion, meningitis 

or seizure 
 High or low cerebrospinal fluid pressure suspected 

(even if papilledema is absent) 
 
There is no formal guideline on the use of the lumbar puncture 
as a diagnostic test. However, it is critical in a number of 
conditions and contraindicated in others, such as, with 
meningoencephalitis or subarachnoid hemorrhage(110,111). 
Patients who exhibit first headache or thunder-scalp headache 
should always consider having an acute neurology event, even 
though many migraines can occur in this manner. If the CT 
scan is negative a lumbar puncture can be performed in this 
event. Patients with subacute progressive type of headache, 
lumbar puncture is recommended to rule out fungal and            
Lyme disease, inflammation (vasculitis), or neoplasms 
(carcinomatous leptomeningeal disease)(112). 
 
The indicationof magnetic resonance and conventional 
angiography(112,113): 
 

 Aneurysm (>5mm) 
 Arteriovenous malformation 
 Arterial dissection 
 Venous thrombosis  
 Acute subarachnoid hemorrhage 
 Vasculitis  

 
Magnetic resonance angiography (MRA) and magnetic 
resonance venography (MRV) are non-invasive methods for 
visualising the circulation of the craniocerebral region, and 
useful as a screening procedure for suspected aneurysm or any 
of the other indications listed above. Otherwise, there is no 
reason to perform the angiography in patients with headache 
who have normal neurological examination and normal brain 
MRI(112). 
 
Treatment and prevention of migraine 
 
In order to have an effective management plan there are certain 
points that need to be addressed(114,115):  
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 To establishdoctor patient relationship 
 To educate the patient about the nature and mechanism 

of the illness which will encourage the patient to 
actively participate in the management program. 

 To have a treatment plan: 
 Know the mechanism of the disorder 
 Strategies for identifying and avoiding triggers 
 Behavioral management strategies: 
 Regular sleep, exercise, meals 
 Stress management, biofeedback  
 Cognitive behavioral therapy 
 Pharmacological management plan: 
 Acute therapy 
 Preventive therapy 

 
Strategies for migraine therapy 
 
A number of medications are available to treat migraine, the 
choice depends on the severity and frequency of headaches 
(116-120). 
 
Acute treatment which is initiated during the attack to relieve 
the pain and to stop the progression of the attack: 
 

a. Nonspecific 
i. Non-steroidal anti-inflammatory drugs (NSAIDs) 

ii. Opioids  
iii. Neuroleptics 
iv. Analgesics  
v. Corticosteroids 

b. Specific 
i. Ergotamine/dihydroergotamine 

ii. Triptans 
2. The principle of acute treatment: 
3. To treat the headache as early as possible in the attack 

to reduce the intensity and duration of pain. 
4. Use correct dose and formulation, especially in patients 

with nausea and vomiting. 
5. The acute therapy is only restricted to 2 or 3 days to 

avoid the rebound. 
6. For patients receiving preventive therapy, provide acute 

agents to treat breakthrough attacks. 
7. If treatment fails, conduct a thorough follow-up 

investigation to determine the reason for failure. 
8. There are three classes of drugs, according to the 

severity of migraine (121): 
9. Mild to moderate  
10. Moderate to severe  
11. Migraine prophylaxis  

 
In the symptomatic treatment of mild to moderate migraine, 
nonspecific medication such as NSAIDs are considered to be 
pain relieversthat are not specific to migraine, and the 
combination of both analgesics and NSAIDs are usually used 
to treat mild to moderate acute migraine. Aspirin and 
acetaminophen have shown some effective results in reducing 
the pain in some patients. Over the counter analgesics can be 
used in the management of migraine including ibuprofen and 
acetaminophen/aspirin/caffeine combination. These agents 
inhibit lipoxygenase and cyclooxygenase enzymes that produce 
prostaglandin, which sensitizes nociceptors leading to migraine 
(121,122). Opioids and barbiturates are not approved therapies 
because they can be addictive. Nevertheless, barbiturates 
combined with aspirin are indicated for the treatment of tension 

type headaches(123).Metocloramide drug is used to treat 
nausea and vomiting, which are common symptoms of 
migraine type headaches(124). 
 
Triptans as the management of migraine 
 
Triptans are selective serotonin (5-HT1B, 1D) receptor 
agonists. Triptans are thought to work in three main ways(125):  
 

 Causing peripheral inhibition of CGRP and SP release 
from the trigeminal nociceptive afferents. 

 Modulating the second order neuron centrally in the 
trigeminal pathway. 

 Vasoconstriction of the intracerebral blood vessels. 
 
Alteration of serotonin metabolism has been reported to trigger 
symptoms of a neurogenic inflammation. Serotonin receptor 
can be stimulated by triptans so it canreduce vascular reactions 
induced by the release of sensory neuropeptides from primary 
sensory neurons(126). Sumatriptanwas first introducedin 
therapy in Europe in 1991 and helped millions of people who 
suffered acute attacks of migraine. To this day 
clinicianspreferthese drugs over all kinds of triptans because of 
its quick relief of symptoms and because it can be administered 
parentally, orally and also intranasally(127,128). In the 1960s, 
Kimball and colleagues(129), intravenously infused serotonin 
that was successful in alleviating the pain of migraine. In 
England, a decade later a team of researchers aimed to find a 
serotonin receptor type that benefits from serotonin 
administration and they discovered the now known 5-HT1B 
receptor, which is located in the cranial and not in the 
peripheral blood vessels. After the discovery of this receptor 
their objective was to find the drug to produce selective 
vasoconstriction of cranial vessels after they have been 
distended and inflamed in migraine. Sumatriptan was the end 
result of their work, once it is administered parenterally it 
showed a dramatic effect and was well tolerated in most 
patients(130). However, during an extensive study serotonin 
receptor were also found in the coronary arteries, thus, it is 
contraindicated to administer the drug to people with 
cardiovascular disease(131). Scientific controversy still 
remains about triptansand whetherit actually constricts the 
cranial vessels that are distended and inflamed or whether it 
inhibits the trigeminal afferent neurons and therefore blocks the 
pain signaling transmission. In the early 1990s, molecular 
biology data showed that triptans haveaffinity also to another 
subtypeof serotonin receptor known as 5-HT1D.This receptor 
is located in neurons, but in the cranial vascular smooth 
muscles they are absent(132). Triptans are effective drugs, 
theyusually relieve painwithin two hours. All different types of 
the drug can be administered by several different routes; these 
includeeven subcutaneous injection. Oral tablets and nasal 
sprays, other types of administration are being considered such 
as patches(133,134). 
 
Other types of serotonin receptor agonistsused in migraine 
therapy(135,136,137): 
 

 Zolmitriptan is the secondtriptan drug available in the 
US, and is more lipophilic than sumatriptan, absorbed 
50% more rapidly, has a longer half-life, has an active 
metabolic rate and achieves pain-free results within 1 to 
2 hours. 

 Rizatriptan is designed to be fast acting, and achieve 
pain free results within two hours, also patients prefer 
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this drug because of the high consistency of efficacy 
due to the faster relief. 

 Naratriptan is the third triptan drug available for 
treating acute migraine, and is different from the first 
drug sumatriptaninthat it has a longer half-life, itis more 
lipophilic and has a higher bioavailability, unfortunately 
it is less effective and has a slow onset of action, so as a 
result it takes longer than 2 hours to have effect. 

 Almotriptanisthe new drug which is rapidly absorbed, 
with a longer half-life and higher bioavailability, known 
also for its low probability of drug to drug interaction, 
and has lower adverse events. It is metabolised in three 
ways:  
1. Monoamine-mediated oxidative deamination 
2. Cytochrome P450 3A4-mediated oxidation  
3. Flavin mono-oxygenase. 

 Frovatriptan has the longest half-life among all triptan 
drugs, about 26 hours, and lessdrug to drug interaction, 
is also metabolised by both liver and kidney where its 
excretion also takes place. Frovatriptan needs more than 
2 hours to relieve the pain, thus, making it similar to 
naratriptan in its characteristic of slow action. However, 
this drug has shown to be beneficial in treating 
menstruation related migraine, as prophylaxis starting 2 
days before the onset of the menstrual bleeding. 

 
Ergotalkaloids: dihydroergotamine (DHE) 
 
They were the first anti-migraine drugs available, DHE is one 
of the ergotamine analogues and can be administered as a nasal 
spray or by injection, rectal suppositories or sublingual tablets. 
The ergot alkaloidsare considered to be non-specific serotonin 
receptor agonists and vasoconstrictors. Their pharmacological 
effect is direct stimulation of the cerebral vascular smooth 
muscles, its precise mechanism is still not clear, it is probably 
the interaction with the serotonin receptors(138).The indication 
is only restricted for patients suffering moderate to severe 
migraine. This drug taken in combination with caffeine, is less 
effective than triptan for acute migraine and not used for 
chronic daily management of vascular headache. These 
days’ergotamine is less used owing to triptan availability. 
Although, ergotamine may still be used in the case of status 
migrainosus (type of headache that tends to cause more than 
just pain, it is considered as a medical emergency, the pain 
could last up to 72 hours or even more). Ergotamine are 
contraindicated in peripheral vascular diseases, hypertension, 
impaired hepatic or renal function and pregnancy because of 
the teratogenic effect. It may cause uterine contraction, fetal 
distress, gastrointestinal atresia and miscarriage. Also about 
10% of patients have nausea and vomiting symptoms as a side 
effect of the drug(139,140). 
 
Migraine prophylaxis (preventive therapy) 
 
Physicians consider administering prophylactic drugs if the 
patient is having intermittent migraine headaches (more than 15 
days a month). Patients should receive prophylaxis(141, 142): 
 

 If the migraine attacks disrupt their life 
 When the frequency of the attack increases and makes 

the patient use acute treatment more often so in this 
case, puttingthem under the risk of medication overuse. 

 Should be considered in patients with greater than three 
moderate to severe headache days per month, also for 
patients with greater than 8 headache days a month. 

Prophylactic therapy is considered to be effective when the 
frequency of headache is reduced by 50% or even more, and 
when the intensity and duration is reduced (142). 
 
Principles of management(143): 
 

 Always start treating with a low dose and gradually 
increase over a period of time 

 Continue using the drug for at least 2 to 3 months at 
therapeutic dose before deciding the effectiveness 

 Warning the patients about the adverse effects 
 Establish a management plan  

 
We know five approved preventive medications for migraine 
(144): 

 
 Propranolol 
 Timolol 
 Divalproex sodium 
 Topiramate 

 
In case of any contraindication of one of these drugs, there are 
various categories of preventive medication (144,145,146): 

 
 β-blockers: these are effective for migraine prevention, 

the common side effects are lethargy, hypotension and 
sleep disorder, it is contraindicated in asthma patients, 
bradycardia and congestive heart failure. Most common 
drugs are: propranolol, atenolo and timolol.  

 Calcium channel antagonists: are verapamil, flunarizine, 
nimodipine and nifedipine. Constipation is considered 
one of the most common side effects of the drugs. 

 Antidepressants:it is much more useful in patients with 
co-existing depression and tension type headaches, 
because the use of antidepressants to treat migraine 
alone may make it worse. The four major types of 
antidepressants are: 

 Monoamine oxidase inhibitor (MAOI) 
 Selective serotonin re-uptake inhibitors (SSRI) 
 Serotonin norepinephrine re-uptake inhibitors (SNRI) 
 Tricyclic antidepressants (TCA) 
 Anticonvulsants (membrane stabilizer): they are 

frequently used and the most common drugs are sodium 
valporate, topiramate. It is contraindicated during 
pregnancy because of the possibility of neural tube 
defects. Topiramate should not be taken by patients with 
kidney stones. 

 Nonsteroidal anti-inflammatory drugs: these should be 
carefully taken as they may cause medication overuse. 

 Miscellaneous preventive treatment: Botox (botulinum 
toxin type-A) injection can be helpful for migraine 
patients.  

 Herbal, vitamins, minerals, riboflavin, butterbur and 
coenzyme Q10, although all have low side effects. 

 
Migraine during pregnancy and lactation 

 
It is best to avoid drugs during this period if possible, first 
trying the non-pharmacological approach such as, diet, and 
hydration, avoid triggering factors, and have regular meals and 
modify lifestyle. It is safe for pregnant women to take 
magnesium as prophylaxis for migraineand beta blockers 
(147,148). 
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Conclusion 
 
Migraine is a common, chronic, incapacitating neurovascular 
disorder, characterized by attacks of severe headache, 
autonomic nervous system dysfunction, new diagnostics 
approaches and treatment modalities were declared. A 
psychological evaluation is usually not a routine diagnostic 
method in headache diagnosis. However, it is recommended for 
patients who suffer from a stress factor triggering their 
headaches. Blood chemistry and urine analysis including tests 
for several new compounds targeting 5-hydroxytryptamine, 
neuropeptide, and other receptors are under examination. The 
changes in treating acute attacks of migraine have produced 
better understanding and classification of the pharmacology of 
5-hydroxytryptamine and provide impetus for improving the 
classification of headache. CT scans are also used in diagnosis, 
if CT is normal, then the indication for lumbar puncture and 
MRI. Migraine therapy ranges from the use of simple 
analgesics such as nonsteroidal anti-inflammatory drugs 
(NSAIDs) or acetaminophen to triptans, antiemetics, or the less 
commonly used dihydroergotamine. Abortive treatments are 
usually more effective if they are given early in the course of 
the headache; a large single dose tends to work better than 
repetitive small doses. 
 

REFERENCES 
 
1. Arntz, A., & Claassens, L. 2004. The meaning of pain 

influences its experienced intensity. Pain, 109(1), 20-25. 
2. Woolf, C. J., & Ma, Q. 2007. Nociceptors—noxious 

stimulus detectors. Neuron, 55(3), 353-364. 
3. Besson, J. M. 1999. The neurobiology of pain. The 

Lancet, 353(9164), 1610-1615. 
4. Cady, R., Schreiber, C., Farmer, K., & Sheftell, F. 2002. 

Primary headaches: a convergence hypothesis. Headache: 
The Journal of Head and Face Pain, 42(3), 204-216. 

5. SZPERKA, C. L., & NARULA, S. 2012. Approach to 
Acute Headache. Pediatric Neurocritical Care, 17. 

6. Beran, R. 2011. Neurology for general practitioners. 
Elsevier Australia. 

7. Lipton, R. B., & Bigal, M. E. 2005. Migraine: 
epidemiology, impact, and risk factors for 
progression. Headache: The Journal of Head and Face 
Pain, 45(s1), S3-S13. 

8. Robbins, M. S., & Lipton, R. B. 2010, April. The 
epidemiology of primary headache disorders. In Seminars 
in neurology (Vol. 30, No. 02, pp. 107-119). © Thieme 
Medical Publishers. 

9. MacGregor, A. 2008. Menstrual migraine: the role of 
oestrogen (Doctoral dissertation, University of London). 

10. Headache Classification Committee of the International 
Headache Society (HIS). 2013. The international 
classification of headache disorders, (beta 
version). Cephalalgia, 33(9), 629-808. 

11. Bolay, H., Reuter, U., Dunn, A. K., Huang, Z., Boas, D. 
A., & Moskowitz, M. A. 2002. Intrinsic brain activity 
triggers trigeminal meningeal afferents in a migraine 
model. Nature medicine, 8(2), 136-142.  

12. Dubner, R. (Ed.). 2013. The neural basis of oral and 
facial function. Springer Science & Business Media. 

13. Hargreaves, R. J., & Shepheard, S. L. 1999. 
Pathophysiology of migraine—new insights. Canadian 
Journal of Neurological Sciences/Journal Canadien des 
Sciences Neurologiques, 26(03), 12-19. 

14. Pk, S., & Al Dajah, S. R. S. B. 2016. Morphological 
study of nociceptive neurons in the trigeminal 
ganglion. International Journal of Health and 
Rehabilitation Sciences (IJHRS), 5(1), 1-10. 

15. H kfelt, T. 1991. Neuropeptides in perspective: the last 
ten years. Neuron, 7(6), 867-879. 

16. Levine, J. D., Fields, H. L., & Basbaum, A. I. 1993. 
Peptides and the primary afferent nociceptor. The Journal 
of neuroscience, 13(6), 2273-2286. 

17. Palazzo, E., Luongo, L., de Novellis, V., Berrino, L., 
Rossi, F., & Maione, S. 2010. Moving towards 
supraspinal TRPV1 receptors for chronic pain 
relief. Molecular pain, 6(1), 1. 

18. Stemkowski, P. L., & Smith, P. A. 2012. Sensory 
neurons, ion channels, inflammation and the onset of 
neuropathic pain. The Canadian journal of neurological 
sciences, 39(04), 416-435. 

19. Nagy, I., White, J. P., Paule, C. C., & Maze, M. 2007. 
and Laszlo Urban. Cannabinoids and the Brain, 101. 

20. Adi, T. 2015. Molecular nociception: TRPV1 modulation 
and trafficking (Doctoral dissertation, Hampshire 
College). 

21. Szallasi, A. (Ed.). 2015. TRP Channels as Therapeutic 
Targets: From Basic Science to Clinical Use. Academic 
Press. 

22. Ito, S., Okuda-Ashitaka, E., & Minami, T. 2001. Central 
and peripheral roles of prostaglandins in pain and their 
interactions with novel neuropeptides nociceptin and 
nocistatin. Neuroscience research, 41(4), 299-332. 

23. O'Halloran, D. J., & Bloom, S. R. 1991. Calcitonin gene 
related peptide. BMJ: British Medical Journal,  
302(6779), 739. 

24. Brain, S. D., & Cox, H. M. 2006. Neuropeptides and their 
receptors: innovative science providing novel therapeutic 
targets. British Journal of Pharmacology, 147(S1), S202-
S211. 

25. Jänig, W. 2009. Complex Regional Pain Syndromes: 
Pathophysiological Mechanisms. In Encyclopedia of 
Neuroscience (pp. 813-824). Springer Berlin Heidelberg. 

26. Theoharides, T. C., Donelan, J., Kandere-Grzybowska, 
K., & Konstantinidou, A. 2005. The role of mast cells in 
migraine pathophysiology. Brain research reviews, 49(1), 
65-76. 

27. Gold, M. S., & Gebhart, G. F. 2010. Nociceptor 
sensitization in pain pathogenesis. Nature medicine, 
16(11), 1248-1257. 

28. Kidd, B. L., & Urban, L. A. 2001. Mechanisms of 
inflammatory pain. British journal of anaesthesia, 87(1), 
3-11. 

29. Cooley, K., & CVT, V. 2014. Physiology of Pain. Pain 
Management for Veterinary Technicians and Nurses, 30. 

30. Dubner, Ronald, and Gary J. Bennett. 1983. "Spinal and 
trigeminal mechanisms of nociception." Annual review of 
neuroscience 6.1: 381-418. 

31. Henssen, D. J., Kurt, E., Kozicz, T., van Dongen, R., 
Bartels, R. H., & van Walsum, A. M. V. C. 2016. New 
Insights in Trigeminal Anatomy: A Double Orofacial 
Tract for Nociceptive Input. Frontiers in 
neuroanatomy, 10. 

32. Ahissar, E., Shinde, N., & Haidarliu, S. 2016. Systems 
neuroscience of touch. In Scholarpedia of Touch (pp. 
401-405). Atlantis Press. 

33. Noseda, R., &Burstein, R. 2013. Migraine 
pathophysiology: anatomy of the trigeminovascular 
pathway and associated neurological symptoms, cortical 

42989                                         International Journal of Current Research, Vol. 08, Issue, 12, pp.42979-42993, December, 2016 



spreading depression, sensitization, and modulation of 
pain. PAIN®, 154, S44-S53. 

34. Ji, R. R., Samad, T. A., Jin, S. X., Schmoll, R., & Woolf, 
C. J. 2002. p38 MAPK activation by NGF in primary 
sensory neurons after inflammation increases TRPV1 
levels and maintains heat hyperalgesia. Neuron, 36(1), 
57-68. 

35. Ji, R. R., Kohno, T., Moore, K. A., & Woolf, C. J. 2003. 
Central sensitization and LTP: do pain and memory share 
similar mechanisms? Trends in neurosciences, 26(12), 
696-705. 

36. Zhang, X., Levy, D., Noseda, R., Kainz, V., Jakubowski, 
M., & Burstein, R. 2010. Activation of meningeal 
nociceptors by cortical spreading depression: implications 
for migraine with aura. The Journal of 
neuroscience, 30(26), 8807-8814. 

37. Lashley, K. S. 1941. Patterns of cerebral integration 
indicated by the scotomas of migraine. Archives of 
Neurology & Psychiatry, 46(2), 331-339. 

38. Leao AAP 1944. Spreading depression of activity in the 
cerebral cortex. J Neurophysiol 7:359-390. 

39. Parisi, P. 2009. Why is migraine rarely, and not usually, 
the sole ictal epileptic manifestation?. Seizure, 18(5), 
309-312. 

40. Cutrer, F. M., & Huerter, K. 2007. Migraine aura. The 
neurologist, 13(3), 118-125. 

41. Tombaugh, G. C., &Somjen, G. G. 1996. Effects of 
extracellular pH on voltage‐gated Na+, K+ and Ca2+ 
currents in isolated rat CA1 neurons. The Journal of 
physiology, 493(3), 719-732. 

42. Costa, C., Tozzi, A., Rainero, I., Cupini, L. M., Calabresi, 
P., Ayata, C., & Sarchielli, P. 2013. Cortical spreading 
depression as a target for anti-migraine agents. The 
journal of headache and pain, 14(1), 1. 

43. Goadsby, P. J. 2009. Pathophysiology of 
migraine. Neurologic clinics, 27(2), 335-360. 

44. Olesen, J., & Steiner, T. J. 2004. The International 
classification of headache disorders, 2nd edn (ICDH-
II). Journal of Neurology, Neurosurgery & 
Psychiatry, 75(6), 808-811. 

45. Reddy, D. S. 2013. The pathophysiological and 
pharmacological basis of current drug treatment of 
migraine headache. Expert review of clinical 
pharmacology, 6(3), 271-288. 

46. Baron, R. 2006. Mechanisms of disease: neuropathic 
pain—a clinical perspective. Nature clinical practice 
Neurology, 2(2), 95-106. 

47. Kruit, M. C., van Buchem, M. A., Hofman, P. A., 
Bakkers, J. T., Terwindt, G. M., Ferrari, M. D., &Launer, 
L. J. 2004. Migraine as a risk factor for subclinical brain 
lesions. Jama, 291(4), 427-434. 

48. S. D. 2004. Migraine pathophysiology and its clinical 
implications. Cephalalgia, 24(2 suppl), 2-7. 

49. Holland, P. R. 2014. Headache and sleep: shared 
pathophysiological mechanisms. Cephalalgia, 
0333102414541687. 

50. Goadsby, P. J. 2007. Recent advances in understanding 
migraine mechanisms, molecules and 
therapeutics. Trends in molecular medicine, 13(1), 39-44. 

51. Davidoff, R. A. 2002. Migraine: manifestations, 
pathogenesis, and management. New York: Oxford 
University Press. 

52. Giffin, N.J., Ruggiero, L., Lipton, R.B., Silberstein, S.D., 
Tvedskov, J.F., Olesen, J., Altman, J., Goadsby, P.J. and 

Macrae, A. 2003. Premonitory symptoms in migraine An 
electronic diary study. Neurology, 60(6), 935-940. 

53. Silberstein, S. D., & Young, W. B. 1995, June. Migraine 
aura and prodrome. In Seminars in neurology (Vol. 15, 
No. 02, pp. 175-182). © 1995 by Thieme Medical 
Publishers, Inc. 

54. Charles, A. 2013. The evolution of a migraine attack–a 
review of recent evidence. Headache: The Journal of 
Head and Face Pain, 53(2), 413-419. 

55. MacGregor, A., & Frith, A. (Eds.). 2013. ABC of 
Headache. John Wiley & Sons. 

56. Charles, A. 2013. Migraine: a brain state. Current 
opinion in neurology, 26(3), 235-239. 

57. Overeem, S., van Vliet, J. A., Lammers, G. J., Zitman, F. 
G., Swaab, D. F., & Ferrari, M. D. 2002. The 
hypothalamus in episodic brain disorders. The Lancet 
Neurology, 1(7), 437-444. 

58. Bigal, M. E., Lipton, R. B., Holland, P. R., &Goadsby, P. 
J. 2007. Obesity, migraine, and chronic migraine Possible 
mechanisms of interaction. Neurology, 68(21), 1851-
1861. 

59. Durham, P., Sullivan, L., & Cady, R. 2013. Dual Orexin 
Receptor Antagonist 12 Represses Expression of Proteins 
in Neurons and Glia Implicated in Peripheral and Central 
Sensitization (P06. 158). Neurology, 80(7 Supplement), 
P06-158. 

60. Waleh, N., & Kilduff, T. 2004. U.S. Patent Application 
No. 10/830,638. 

61. Bolay, H., & Moskowitz, M. A. 2005. The neurobiology 
of migraine and transformation of headache therapy. 
Neuroscience, Molecular Medicine and the Therapeutic 
Transformation of Neurology. Oxford, UK: Elsevier, 
107-23. 

62. Del Rio, M. S., & Linera, J. A. 2004. Functional 
neuroimaging of headaches. The Lancet 
Neurology, 3(11), 645-651. 

63. Ravisankar, P., Hundia, A., Sindhura, J., Rani, B. S., & 
Sai, P. 2015. MIGRAINE-A COMPREHENSIVE 
REVIEW. Journal of Pharmaceutical Research, 5(10). 

64. Diener, H. C., & Limmroth, V. 2004. Medication-overuse 
headache: a worldwide problem. The Lancet 
Neurology, 3(8), 475-483. 

65. Schoonman, G. G., Van Der Grond, J., Kortmann, C., 
Van Der Geest, R. J., Terwindt, G. M., & Ferrari, M. D. 
2008. Migraine headache is not associated with cerebral 
or meningeal vasodilatation—a 3T magnetic resonance 
angiography study. Brain, 131(8), 2192-2200. 

66. Asghar, Mohammad S., Adam E. Hansen, Faisal M. 
Amin, R. J. Van Der Geest, Patrick van der Koning, 
Henrik BW Larsson, JesOlesen, and MessoudAshina. 
2011. Evidence for a vascular factor in migraine. Annals 
of neurology, 69(4), 635-645. 

67. Backonja, M. M. 2003. Defining neuropathic pain. 
Anesthesia & Analgesia, 97(3), 785-790. 

68. Blau, J. N. 1991. Migraine postdromes: symptoms after 
attacks. Cephalalgia, 11(5), 228-231. 

69. Tfelt‐Hansen, P., Block, G., Dahlöf, C., Diener, H. C., 
Ferrari, M. D., Goadsby, P. J., ... & Meinert, C. 2000. 
Guidelines for controlled trials of drugs in 
migraine. Cephalalgia, 20(9), 765-786. 

70. Bigal, M. E., & Lipton, R. B. 2006. Modifiable risk 
factors for migraine progression. Headache: The Journal 
of Head and Face Pain, 46(9), 1334-1343. 

42990                                                      Saleh, Sama Mohammed et al. Update in diagnosis and treatment of migraines 



71. Breslau, N., & Rasmussen, B. K. 2001. The impact of 
migraine epidemiology, risk factors, and co-morbidities. 
Neurology, 56(suppl 1), S4-S12. 

72. Lanteri-Minet, M. 2008. (Identification of chronic daily 
headache risk factors to prevent migraine progression). 
La Revue du praticien, 58(6), 639-642. 

73. Stewart, W. F., Staffa, J., Lipton, R. B., &Ottman, R. 
1997. Familial risk of migraine: A population‐based 
study. Annals of neurology, 41(2), 166-172. 

74. Evers, S., & Marziniak, M. 2010. Clinical features, 
pathophysiology, and treatment of medication-overuse 
headache. The Lancet Neurology, 9(4), 391-401. 

75. Mathew, N. T. 1997. Transformed migraine, analgesic 
rebound, and other chronic daily headaches. Neurologic 
clinics, 15(1), 167-186. 

76. Bigal, M. E., & Lipton, R. B. 2008. Obesity and chronic 
daily headache. Current pain and headache reports, 12(1), 
56-61. 

77. Bigal, M. E., Gironda, M., Tepper, S. J., Feleppa, M., 
Rapoport, A. M., Sheftell, F. D., & Lipton, R. B. 2006. 
Headache prevention outcome and body mass 
index. Cephalalgia, 26(4), 445-450. 

78. Lindberg, E. 1998. Snoring and Sleep Apnea: A Study of 
Evolution and Consequences in a Male Population: 
Minireview based on a doctoral thesis. Upsala journal of 
medical sciences, 103(3), 155-202. 

79. Brady, P. R., Maale, G. E., & Neville, H. 2008. U.S. 
Patent No. 7,331,349. Washington, DC: U.S. Patent and 
Trademark Office. 

80. Kurtulmus, H., & Cotert, H. S. 2009. RETRACTED 
ARTICLE: Management of obstructive sleep apnea in an 
edentulous patient with a combination of mandibular 
advancement splint and tongue-retaining device: a 
clinical report. Sleep and Breathing, 13(1), 97-102. 

81. Martin, P. R., Aiello, R., Gilson, K., Meadows, G., 
Milgrom, J., & Reece, J. 2015. Cognitive behavior 
therapy for comorbid migraine and/or tension-type 
headache and major depressive disorder: An exploratory 
randomized controlled trial. Behaviour research and 
therapy, 73, 8-18. 

82. Hubbard, K., & Falco, F. J. E. 2015. Relaxation 
Techniques. In Substance Abuse (pp. 337-347). Springer 
New York. 

83. Tarulli, A. 2016. Headache and Facial Pain. 
In Neurology (pp. 285-307). Springer International 
Publishing. 

84. Uygunoglu, U., & Siva, A. 2016. Epidemiology of 
Headache. In Pharmacological Management of 
Headaches (pp. 7-18). Springer International Publishing. 

85. Reed, G. M., Robles, R., &Domínguez-Martínez, T. 
2016. Classification of mental and behavioral disorders. 

86. Robbins, L. 2015. Child and Adolescent Headaches. 
In Advanced Headache Therapy (pp. 115-128). Springer 
International Publishing. 

87. Wachholtz, A. B., Malone, C. D., & Pargament, K. I. 
2015. Effect of different meditation types on migraine 
headache medication use. Behavioral Medicine, 1-8. 

88. Bendtsen, L., &Ashina, S. 2015. Tension-type headache. 
In Case-Based Diagnosis and Management of Headache 
Disorders (pp. 141-146). Springer International 
Publishing. 

89. Koppen, H., Stolwijk, J., Wilms, E. B., van Driel, V., 
Ferrari, M. D., & Haan, J. 2016. Cardiac monitoring of 
high-dose verapamil in cluster headache: An international 
Delphi study. Cephalalgia, 0333102416631968. 

90. Arkink EB, Schoonman GG, van Vliet JA, Bakels HS, 
Sneeboer MA, Haan J, van Buchem MA, Ferrari MD, 
Kruit MC. 2016. The cavernous sinus in cluster 
headache–a quantitative structural magnetic resonance 
imaging study. Cephalalgia, 0333102416640513. 

91. Van Sonsbeek, S., Haan, J., & Ferrari, M. D. 2015. 
Migraine with Aura: A CADASIL Case. In Case-Based 
Diagnosis and Management of Headache Disorders (pp. 
53-58). Springer International Publishing. 

92. Ng, N., Cox, S., & Maiti, S. 2015. Headache in 
Pregnancy: An Overview of Differential 
Diagnoses. Journal of Pregnancy and Child 
Health, 2015. 

93. Minen, M., Shome, A., Femia, R., Balcer, L., Grudzen, 
C., & Gavin, N. 2016. Emergency Department 
concussion revisits: Chart review of the evaluation and 
discharge plans of post-traumatic headache patients. The 
American Journal of Emergency Medicine. 

94. Pichi, F., Margolis, R., & Lowder, C. Y. 2016. Diagnostic 
Imaging Procedures. In Intraocular Inflammation (pp. 
237-250). Springer Berlin Heidelberg. 

95. De Hertogh, W., &Scholten-Peeters, G. G. (2016). 
headache: A systematic review by Rubio-Ochoa et al. 
2015. Physical examination tests for screening and 
diagnosis of cervicogenic headache; too good to be true? 
René F. Castien, PhD Department of General Practice 
and Elderly Care Medicine, EMGO+ Institute for Health 
and Care. 

96. Rubio-Ochoa, J., Benitez-Martinez, J., Lluch, E., 
Santacruz-Zaragoza, S., Gomez-Contreras, P., & Cook, 
C. E. 2016. Physical examination tests for screening and 
diagnosis of cervicogenic headache: A systematic 
review. Manual therapy, 21, 35-40. 

97. Wronski, M., & Zagami, A. S. 2015. Investigation of 
patients presenting with headache. 

98. Buse, D., Kurth, T., Silberstein, S., & Lipton, R. 2016. 
Epidemiology, Assessment, and Diagnosis of Migraine. 
The Medical Roundtable General Medicine Edition. 

99. Dhakal, L. P., Harriott, A. M., Capobianco, D. J., & 
Freeman, W. D. 2016. Headache and Its Approach in 
Today’s NeuroIntensive Care Unit. Neurocritical care, 1-
15. 

100. Dains, J. E., Baumann, L. C., &Scheibel, P. 
2015. Advanced Health Assessment & Clinical Diagnosis 
in Primary Care. Elsevier Health Sciences. 

101. Donohoe, C. D. 2013. The role of laboratory testing in 
the evaluation of headache. Medical Clinics of North 
America, 97(2), 217-224. 

102. Grosberg, B. M., Friedman, B. W., & Solomon, S. 2013. 
Approach to the Patient with Headache. Headache, 16-26. 

103. Thrift, A. G., Kendall, E., Broadley, S. A., &Feigin, V. L. 
2015. 5th International Conference on Neurology and 
Epidemiology. Neuroepidemiology, 45, 298-337. 

104. Smitherman, T. A. 2016. Diagnosis and Clinical 
Evaluation. In Clinician's Manual on Migraine (pp. 13-
32). Springer International Publishing. 

105. Ravishankar, K. 2016. WHICH Headache to Investigate, 
WHEN, and HOW?. Headache: The Journal of Head and 
Face Pain. 

106. Kuruvilla, D. E., & Lipton, R. B. 2015. Appropriate use 
of neuroimaging in headache. Current pain and headache 
reports, 19(6), 1-7. 

107. Bradshaw, J. R. 2013. Brain Imaging: an introduction. 
Butterworth-Heinemann. 

42991                                         International Journal of Current Research, Vol. 08, Issue, 12, pp.42979-42993, December, 2016 



108. Levin, M. 2013. Emergency Neurology. Oxford 
University Press. 

109. Arnold, M., & Gauer, R. 2013. What are the indications 
for lumbar puncture in patients with acute headache?. 
Evidence Based Practice 16 (2): 10-11. 

110. Becker, C. R., & Pascual, J. L. 2016. Nontraumatic 
Neurological Conditions. In Principles of Adult Surgical 
Critical Care (pp. 53-62). Springer International 
Publishing. 

111. Wijdicks, E. F. 2016. The practice of emergency and 
critical care neurology. Oxford University Press. 

112. Mays, M. 2014. Diagnosis of Major Secondary 
Headaches 1, the Basics, Head and Neck Trauma, and 
Vascular Disorders. In The Cleveland Clinic Manual of 
Headache Therapy (pp. 79-95). Springer International 
Publishing. 

113. Salvarani, C., Brown Jr, R. D., Giannini, C., &Hunder, G. 
G. 2016. Adult Primary Central Nervous System 
Vasculitis. In Systemic Vasculitides: Current Status and 
Perspectives (pp. 245-257). Springer International 
Publishing. 

114. Brønfort, Gert, Roni L. Evans, Charles H. Goldsmith, 
Mitchell Haas, Brent Leininger, Morris Levin, John 
Schmitt, and Kristine Westrom. 2015. "Spinal 
rehabilitative exercise and manual treatment for the 
prevention of migraine attacks in adults." The Cochrane 
Library. 

115. Diener, H. C., Charles, A., Goadsby, P. J., &Holle, D. 
2015. New therapeutic approaches for the prevention and 
treatment of migraine. The Lancet Neurology, 14(10), 
1010-1022. 

116. Worthington, Irene, Tamara Pringsheim, Marek J. Gawel, 
Jonathan Gladstone, Paul Cooper, EsmaDilli, Michel 
Aube, Elizabeth Leroux, and Werner J. Becker. 2013. 
"Canadian Headache Society Guideline: Acute drug 
therapy for migraine headache." The Canadian Journal of 
Neurological Sciences 40, no. S3: S1-S3. 

117. Silberstein, S. D., Holland, S., Freitag, F., Dodick, D. W., 
Argoff, C., & Ashman, E. 2012. Evidence-based 
guideline update: Pharmacologic treatment for episodic 
migraine prevention in adults Report of the Quality 
Standards Subcommittee of the American Academy of 
Neurology and the American Headache Society. 
Neurology, 78(17), 1337-1345. 

118. Becker, W. J. 2015. Acute migraine treatment in adults. 
Headache: The Journal of Head and Face Pain, 55(6), 
778-793. 

119. Tso, A. R., & Goadsby, P. J. 2014. New targets for 
migraine therapy. Current treatment options in neurology, 
16(11), 1-11. 

120. Diener, H. C., Dodick, D. W., Goadsby, P. J., Lipton, R. 
B., Olesen, J., & Silberstein, S. D. 2012. Chronic 
migraine—classification, characteristics and treatment. 
Nature Reviews Neurology, 8(3), 162-171. 

121. Jackson, Jeffrey L., Elizabeth Cogbill, Rafael Santana-
Davila, Christina Eldredge, William Collier, Andrew 
Gradall, Neha Sehgal, and Jessica Kuester. 2015. "A 
comparative effectiveness meta-analysis of drugs for the 
prophylaxis of migraine headache." PloS one 10, no. 7: 
e0130733. 

122. Abrams, B. M. 2013. Medication overuse 
headaches. Medical Clinics of North America, 97(2), 337-
352. 

123. Bendtsen, L., & Ashina, S. 2016. Drug Treatment for 
Episodic and Chronic Tension-Type Headache. In 

Pharmacological Management of Headaches (pp. 89-99). 
Springer International Publishing. 

124. Wijemanne, S., Jankovic, J., & Evans, R. W. 2016. 
Movement Disorders From the Use of Metoclopramide 
and Other Antiemetics in the Treatment of 
Migraine. Headache: The Journal of Head and Face 
Pain, 56(1), 153-161. 

125. Hoyer, D. 2015. Pathological Conditions Associated with 
the Disturbance of the 5-HT System. Antitargets and 
Drug Safety, 66. 

126. Bigal, M. E., Walter, S., & Rapoport, A. M. 2013. 
Calcitonin Gene‐Related Peptide (CGRP) and Migraine 
Current Understanding and State of Development. 
Headache: The Journal of Head and Face Pain, 53(8), 
1230-1244. 

127. Connolly, N., Peña, M., & Sheridan, T. M. 2013. 
Headache in Palliative Care. In Essentials of Palliative 
Care (pp. 315-347). Springer New York. 

128. Overy, C., & Tansey, E. M. 2014. Migraine: Diagnosis, 
treatment and understanding c1960-2010. Queen Mary 
University of London. 

129. Humphrey, P. 2008. The discovery and development of 
the triptans, a major therapeutic breakthrough. Headache: 
The Journal of Head and Face Pain, 48(5), 685-687. 

130. Sheftell, F. D., Bigal, M. E., Tepper, S. J., &Rapoport, A. 
M. 2004. Sumatriptan: a decade of use and experience in 
the treatment of migraine. Expert review of 
neurotherapeutics, 4(2), 199-209. 

131. Graham, I., Atar, D., Borch-Johnsen, K., Boysen, G., 
Burell, G., Cifkova, R., Dallongeville, J., De Backer, G., 
Ebrahim, S., Gjelsvik, B. and Herrmann-Lingen, C. 2007. 
"European guidelines on cardiovascular disease 
prevention in clinical practice: executive summary." 
European heart journal. 

132. Hamblin, M. W., & Metcalf, M. A. 1991. Primary 
structure and functional characterization of a human 5-
HT1D-type serotonin receptor. Molecular Pharmacology, 
40(2), 143-148. 

133. Burstein, R., Collins, B., & Jakubowski, M. 2004. 
Defeating migraine pain with triptans: a race against the 
development of cutaneous allodynia. Annals of 
neurology, 55(1), 19-26. 

134. Rapoport, A. M., Tepper, S. J., Bigal, M. E., &Sheftell, F. 
D. 2003. The Triptan Formulations. CNS drugs, 17(6), 
431-447. 

135. Allais, G., Acuto, G., Cabarrocas, X., Esbri, R., 
Benedetto, C., & Bussone, G. 2006. Efficacy and 
tolerability of almotriptan versus zolmitriptan for the 
acute treatment of menstrual migraine. Neurological 
Sciences, 27(2), s193-s197. 

136. Krymchantowski, A. V., & Barbosa, J. S. 2002. 
Rizatriptan combined with rofecoxib vs. rizatriptan for 
the acute treatment of migraine: an open label pilot 
study. Cephalalgia, 22(4), 309-312. 

137. Bomhof, M., Paz, J., Legg, N., Allen, C., Vandormael, 
K., & Patel, K. 1999. Comparison of rizatriptan 10 mg vs. 
naratriptan 2.5 mg in migraine. European 
neurology, 42(3), 173-179. 

138. Pascual, J., & Cabarrocas, X. 2002. Within‐Patient Early 
Versus Delayed Treatment of Migraine Attacks 
WithAlmotriptan: The Sooner the Better. Headache: The 
Journal of Head and Face Pain, 42(1), 28-31. 

139. Tfelt‐Hansen, P. C., & Koehler, P. J. 2008. History of the 
use of ergotamine and dihydroergotamine in migraine 
from 1906 and onward. Cephalalgia, 28(8), 877-886. 

42992                                                      Saleh, Sama Mohammed et al. Update in diagnosis and treatment of migraines 



140. Ayarragaray, J. E. F. 2014. Ergotism: a change of 
persepective. Annals of vascular surgery, 28(1), 265-268. 

141. Pringsheim, Tamara, W. Davenport, Gordon Mackie, 
Irene Worthington, Michel Aubé, Suzanne N. Christie, 
Jonathan Gladstone, and Werner J. Becker. 2012. 
Canadian Headache Society guideline for migraine 
prophylaxis. Can J NeurolSci, 39(2 Suppl 2), S1-59. 

142. Mutebi, A., Pike, J., Shah, N., Jackson, J., Cotton, S., 
Desai, P. R., & Sapra, S. 2016. The Use Of Migraine 
Prophylaxis Treatment: Analysis Of Clinical Practice 
Data From The United States, Germany, France, And 
Japan. Value in Health, 19(3), A68. 

143. Voigt, A. W., & Gould III, H. J. 2016. Chronic Daily 
Headache: Mechanisms and Principles of Management. 
Current pain and headache reports, 20(2), 1-7 

144. Roy, M. K., & Ghosh, P. 2014. Prevention of Migraine. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

145. Shamliyan, T. A., Choi, J. Y., Ramakrishnan, R., Miller, 
J. B., Wang, S. Y., Taylor, F. R., & Kane, R. L. 2013. 
Preventive pharmacologic treatments for episodic 
migraine in adults. Journal of general internal medicine, 
28(9), 1225-1237. 

146. Hepp, Z., Bloudek, L. M., &Varon, S. F. 2014. 
Systematic review of migraine prophylaxis adherence and 
persistence. Journal of Managed Care Pharmacy, 20(1), 
22-33. 

147. Wells, R. E., Turner, D. P., Lee, M., Bishop, L., & 
Strauss, L. 2016. Managing Migraine During Pregnancy 
and Lactation. Current neurology and neuroscience 
reports, 16(4), 1-24. 

148. Amundsen, S., Nordeng, H., Nezvalová-Henriksen, K., 
Stovner, L. J., & Spigset, O. 2015. Pharmacological 
treatment of migraine during pregnancy and 
breastfeeding. Nature Reviews Neurology. 

 
 
 

******* 

42993                                         International Journal of Current Research, Vol. 08, Issue, 12, pp.42979-42993, December, 2016 


