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Headache (Dr. Merchut) 
 
 The common symptom of headache can be produced by several mechanisms.  
When a brain tumor or hemorrhage causes a headache, it does so by stretching, 
compressing, and distorting intracranial blood vessels or cranial nerves.  The mere 
presence of an intracranial lesion does not directly create pain, since pain is not produced 
by the brain parenchyma itself, but by effects on blood vessels, sensory nerve afferents, 
and other adjacent structures.  Inflammation or infection of mucosal structures, nasal 
sinuses, meninges, or perivascular areas may also cause headache.  Once a headache 
begins, sustained contraction or tenseness of skeletal muscles of the neck and scalp may 
exacerbate the pain. 
 
Migraine and Vascular Headaches 
 
1. Types of vascular headache 
 
 Vascular headaches typically have a throbbing, pounding, pulsatile quality of pain 
that seemed to arise from cranial blood vessels.  Although there is an abnormal tendency 
for arterial vasodilation in migraine, current research suggests that it does not cause, but 
rather is an effect, of spontaneous neuronal dysfunction specific to this type of headache.  
Women are more apt to have migraine and often have a family history of it. 
Migraines often arise in the teen years when menstruation begins, or by early adulthood.  
The hormonal changes during the menstrual cycle are a predisposing factor for many 
women with migraine headaches.   
 Migraine may occur with aura, formerly called "classical migraine," or without 
aura, formerly called "common migraine."  The aura of migraine is a distinctive, often 
rather diagnostic, symptom attributed to a wave of depolarization over focal areas of 
cerebral cortex, lasting a few minutes in duration.  Auras usually precede, sometimes 
accompany, and rarely follow the migraine headache.  Often the aura is visual, with 
flashing, flickering, scintillating lines or dots arising in one part of the visual field and 
slowly spreading out like ripples in a pond.  A scotoma or patch of blindness may exist in 
the midst of the lights, a "scintillating scotoma."  The flashing lights may have a zig-zag 
orientation, resembling an aerial view of a walled, fortified medieval town, hence the 
description "fortification phenomenon."  Both the flashing lights and scotoma are due to 
depolarization of occipital visual cortex.  Less common auras include the spreading of 
tingling or abnormal sensation over one half of the body, dysarthria, and aphasia. 
The migraine headache itself often is severe and incapacitating, preventing the patient 
from continuing a task.  A throbbing, pounding pain arises unilaterally and may 
generalize, accompanied by intolerance to light (photophobia) and sound 
(phonophobia).  Autonomic symptoms of sweating, nausea, vomiting, and dizziness may 
also occur.  The headache may last hours to 1-2 days, while a sense of malaise or illness 
may continue for a longer period afterwards.  Migraine without aura involves the same 
kind of headache syndrome.  Although an aura is absent, patients often vaguely "feel 
sick" before the migraine begins. 
 Other types of vascular headache include complicated migraine and cluster 
headache.  Complicated migraine consists of dramatic, frightening symptoms that 
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precede, accompany, or follow the headache and mimic an acute stroke syndrome.  
Indeed, in rare instances ischemic infarction does occur with some of these migraine 
variants.  The symptoms may be hemiplegia or ophthalmoplegia, such as an oculomotor 
(third cranial nerve) palsy.  Basilar migraine consists of a variety brainstem symptoms or 
blindness from occipital lobe involvement, areas all in the vascular territory of the basilar 
artery.  Cluster headache is a vascular headache more common in men.  These are 
severe headaches of shorter duration (2 to 3 hours) occurring in clusters of days or weeks, 
followed by long periods of remission.  There is a unilateral, periorbital pain of boring 
or stabbing nature.  The painful eye appears red, watery, and tearing, occasionally with a 
transient Horner's syndrome.  When nasal discharge and congestion accompanies these 
symptoms, the headaches may be incorrectly attributed to seasonal allergies.   
 
2.   Mechanisms of migraine 
 
 A spreading wave of cortical depolarization appears to be an early component 
of migraine.  This activity arises spontaneously or in response to various triggers in 
migraine-prone patients, such as dietary factors, changing hormonal levels, and different 
types of stress.  How it is exactly initiated is unknown.  If the depolarization affects the 
occipital cortex, a visual aura (scintillating scotoma) occurs.  When the depolarization 
reaches trigeminal afferent nerves, the trigeminovascular system is activated.  
Perivascular trigeminal afferent nerves transmit impulses to parts of the brain stem and 
hypothalamus, causing nausea, vomiting, and photophobia.  Subsequent activation of 
thalamic or cortical areas leads to the perception of pain and other neurological 
symptoms.  These stimulated trigeminal ganglia may then depolarize their afferent nerves 
antidromically (in reverse direction) to release vasoactive neuropeptides such as 
substance P, an important component of peripheral pain pathways, at their terminal 
perivascular location.  This process is called neurogenic inflammation and enhances or 
prolongs the pain of migraine by causing vasodilatation and increased permeability of 
blood vessels, including those in the meninges. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1  Theoretical mechanism of migraine.  (adapted from Saxena PR, Ferrari MD.   
Trends Pharmacol Sci 10:200-204, 1989) 
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3. Diagnosis and treatment of migraine 
 
 The visual aura of migraine is distinctive and diagnostically helpful.  However, 
the patient having a severe, first migraine without aura raises concerns about an 
underlying brain tumor or hemorrhage, and a brain scan, preferably an MRI, is usually 
performed.  Brain scans are also required whenever focal neurological findings are found 
on examination, even in a patient with a lifelong history of migraine, or when severe 
headaches arise later in life, since migraine usually begins in the teens or twenties.  Other 
"red flags" meriting brain scans are headaches getting progressively worse, or 
accompanied by seizures, cognitive or behavioral changes. 
 The treatment of migraine is tailored to the severity of the headache symptoms 
and consists of abortive treatment, to lessen or stop an ongoing headache, or 
prophylactic treatment, to prevent future headaches.  Milder migraines may stop by 
taking over-the-counter nonsteroidal anti-inflammatory drugs (NSAIDs) such as 
ibuprofen or naproxen, or analgesics like acetaminophen or aspirin.  If nausea and 
vomiting are a significant symptom, an antiemetic drug may be very helpful.  
Prescription narcotics or sedatives are sometimes used, but carry the risk of tolerance and 
addiction if used frequently.  Triptan medications are more specific for aborting a 
migraine headache, are quite effective, and come in oral, injectable, and nasal spray 
formulations.  Non-oral routes are preferred if nausea and vomiting is a significant 
problem.  Sumatriptan was the first triptan drug, followed by several newer preparations.  
Dihydroergotamine is another drug helpful in aborting a severe migraine, delivered by 
injection or nasal spray.    
 Abortive treatment is appropriate if migraines are as infrequent as once or twice 
monthly.  Basic non-pharmacological methods of preventing migraine include avoiding 
dietary precipitants, stress management, and relaxation techniques like biofeedback, 
meditation or yoga.  Some find benefit from various herbal (feverfew), vitamin 
(riboflavin), or mineral (magnesium) supplements.  If these methods are ineffective in 
preventing  migraines which are more frequent, more severe, or more frightening due to 
their associated neurological symptoms, prophylactic treatment with daily medication 
is used.  For many women, migraine is worse, or occurs exclusively, during their 
menstrual period.  Oral contraceptives may help prevent menstrual migraine, although 
there may be some increased risk of stroke in women having migraine with aura, 
especially if they are smokers over 35 years of age.  Several other types of drugs can be 
used prophylactically for migraine, including beta-adrenergic blockers like propranolol, 
calcium channel blockers like verapamil, tricyclic antidepressants like amitriptyline, 
and anticonvulsants like valproate, gabapentin, and topiramate.  All of these drugs, like 
the triptans and dihydroxyergotamine, have effects at serotonin receptors.  Serotonin is 
a neurotransmitter in some of the pathways which produce migraine headache, and is also 
present in blood vessels, gastrointestinal tract, and platelets, all of which react abnormally 
in migraine.   
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Headaches other than migraine 
 
1. Tension headaches 
 
 These are the most common type of headache, experienced by virtually everyone 
at some time.  Tension headaches were formerly called "muscle contraction headaches" 
in the belief that various stressors led to prolonged muscle contraction in the neck, 
shoulders, and scalp, which may be present on physical examination.  The pathogenesis 
of tension headache may actually be more complicated, however, and may involve overly 
sensitive pain pathway afferents and central connections which create pain in response to 
innocuous stimuli.  Tension headaches are described as a steady pressure or band-like 
feeling around the head, not as severe or incapacitating as migraine, and without 
significant nausea and vomiting, photophobia, or phonophobia.  These headaches 
often last hours to all day, but may not be noticeable when one is distracted or 
preoccupied with other tasks.  Patients with frequent tension headaches often have 
several chronic psychosocial stresses and may report continuous tension headaches 
lasting days, weeks, or even years.  Helpful medications include non-steroidal anti-
inflammatory drugs, analgesics, and tricyclic antidepressants like amitriptyline.  
Treatment is complex in those patients with both migraine and tension headache.  
Chronic daily use of combination headache medications which include butalbital, a 
barbiturate, leads to rebound headaches when they are discontinued.  Dose withdrawal 
programs, drug substitutions, and hospitalization may be required to "break" the cycle 
and relieve headache. 
 
2. Other headache syndromes 
  
 Traction headaches typically occur after a lumbar puncture because of a 
persistent leak of cerebrospinal fluid (CSF).  It is characteristically a positional 
headache, relieved when lying flat, and recurring when sitting or standing upright.  If 
these headaches do not resolve spontaneously, injection of the patient's own blood into 
the epidural space produces an "epidural blood patch" which seals off the dural leak of 
CSF.   
 Pseudotumor cerebri involves headaches which are throbbing, and sometimes 
accompanied by nausea and vomiting, similar to migraine.  These patients are often obese 
and have papilledema (bilaterally swollen optic discs) on examination.  The papilledema 
is due to increased intracranial pressure from impaired CSF reabsorption and can lead to 
permanent blindness if not diagnosed and treated in timely fashion.  In these patients, 
brain scans fail to find any causative brain tumor, hence the term "pseudotumor."  A 
subsequent lumbar puncture reveals normal CSF at very high pressure, and the headache 
may be temporarily relieved by removing large volumes of CSF.  Long term 
normalization of intracranial pressure can be achieved by weight loss, acetazolamide 
medication to inhibit CSF production, or a surgical shunt procedure (optic nerve 
fenestration or lumboperitoneal shunting of CSF). 
 Temporal arteritis can cause nonspecific headaches in elderly patients.  It is an 
immune-mediated inflammation of arteries perfusing the head, known also as "cranial 
arteritis."  The temporal arteries may be tender to palpation, and while chewing the jaw 
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muscles may get sore and painful.  There may be achiness and stiffness of the shoulder 
and hip muscles (polymyalgia), a low grade fever in the absence of infection, or a very 
elevated sedimentation rate blood test.  Arteritis is confirmed by biopsy of a temporal 
artery, and prompt corticosteroid treatment is needed to prevent blindness from 
involvement of the ophthalmic arteries. 
 Trigeminal neuralgia consists of sudden, brief, repeated, lightning jabs of pain in 
the territory of a branch of the trigeminal nerve on one side.  It is often provoked by 
talking, chewing, or touching the face, and is discussed further in "Cranial Nerves." 
 Headaches or facial pain associated with fever may be due to meningitis or 
infections of the ears, nasal sinuses, or teeth.  Allergy related inflammation may also 
cause pain or discomfort of the eyes or nasal sinuses. 
 
3.  Headache emergencies and increased intracranial pressure 
 
 Even in patients with chronic or episodic headaches, a headache which is 
suddenly severe or unrelenting requires emergent medical attention, especially if 
accompanied by a seizure, syncope, coma or abnormal neurological signs.  Severe neck 
stiffness or meningeal signs suggest meningitis in the presence of fever, or 
subarachnoid hemorrhage in the absence of fever.  Nausea, vomiting and intermittent 
dimming of vision may result from the increased intracranial pressure (ICP).  A 
lumbar puncture (LP) is urgently needed to exclude meningitis or subarachnoid 
hemorrhage (if subarachnoid blood is not seen on CT scan), unless there are 
contraindications such as a bleeding disorder, local infection at the puncture site, or signs 
of an intracranial mass lesion.  Focal neurological signs or papilledema (bilaterally 
swollen or "choked" optic discs) are suggestive of a mass lesion, where brain imaging 
studies are needed prior to the LP, so this procedure does not precipitate fatal herniation 
of the brain stem.  Papilledema does take several hours to develop from persistently 
elevated intracranial pressure, however.  Brain stem herniation does not occur after an LP 
for pseudotumor cerebri (see above) because the intracranial pressure is diffusely 
increased, compared to the asymmetrical or uneven pressure gradient from an intracranial 
mass.  The usual mass lesions producing headache are brain hemorrhages, tumors or 
abscesses.   

 
 


