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Foreword

Today the presentation of a new book on headache can be seen as the umpteenth
editorial offer in an area of clinical medicine always rich of various productions,
different for types and scientific weight.

This time, for the first time, a Scientific Society projected and moulded a wide
and continuative editorial project, the Headache Series. Conceived within the
European Headache Federation, it is an official product of the Federation itself and
this represents an innovation already.

The chosen topics are up-to-date, and this introductive volume, brilliantly edited
by Aksel Siva and Christian Lampl, is a vivid testimony of it. Consolidated clinical
skills are essential in the treatment of pathologies like headache disorders: this vol-
ume offers an exhaustive overview on various clinical cases, written by prestigious
signatures, and gives the physician that everyday faces this ubiquitous pathology a
vision on these clinical problems strongly oriented to multidisciplinarity.

Springer will publish the Headache Series from this first volume onward. Anyone
will be able to assimilate what they believe is important for the improvement of the
clinical practice.

On behalf of the European Headache Federation we are proud to introduce the
Headache Series presenting this volume. We thank all the Book Editors for the
enormous effort lavished in this project that will allow the Federation to complete
its educational offer, keeping (if not rising) its own standards of excellence.

The European Headache Federation also thanks the Publisher, stalwart of this
initiative, and every Book Editor committed to the upcoming volumes, trusting that
their leaderships in the field and their consolidated clinical-scientific experience
might act as flying-wheel for a new deal on headache research in the next years.

Rome, Italy Paolo Martelletti
Kgbenhavn, Denmark Rigmor Hgiland Jensen






Preface

This first Headache Series book endorsed by the European Headache Federation
provides the physician with a practical approach to the diagnosis, evaluation, and
management of headache disorders based on lessons learned from real-life head-
ache patients. Case-based learning has become a major educational offering at all
levels. As editors, we have enjoyed the work with internationally well-known head-
ache experts, presenting cases taken from their own practice and discussing the
evaluation and management of each case step by step. Clinical cases still represent
the best way for physicians to learn clinical medicine. The clearly structured chap-
ters cover initial evaluation and diagnostic work-up, imaging, differential diagnosis,
interpretation of findings of further work-up, treatment options and response as well
as key points. In the management of headache it is vital that clinicians learn to rec-
ognize, in case context, the similarities of cases with cases seen in their clinical
practice, because they learn by comparing them to the way of thinking of other
experts in the field. A wide spectrum of headache types is covered, including both
primary and secondary headache disorders. The reader will learn how to diagnose
and manage different headache disorders directly from the clinical experience of
experts. We have allowed the experts to present their cases in their own style, so that
the readers will get the feel for each case. Further, all cases are organized around the
new International Headache Society Classification of Headache disorders (ICDH
IMI-beta, 2013).

Case-Based Diagnosis and Management of Headache Disorders will be of value
for neurologists and a wide range of physicians — from those in other specialties to
primary care givers.

Istanbul, Turkey Aksel Siva
Vienna, Austria Christian Lampl
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Chapter 1
Migraine Without Aura

Christian Lampl

1.1 Case Description

A 39-year-old female was admitted to our headache outpatient center with a
I-month history of three headache attacks with nausea. She was very anxious
about that because her mother died with a history of stroke a few months ago.
She reported that the first attack of her headache was exploding, with a relatively
sudden onset. This first attack lasted 6 h. She was not able to move because while
walking, her headache got worse. Therefore, she stayed at home, had bed rest,
and she had to put up the blackout curtains. After a short sleep, she felt a little
better but was even more anxious, so she went to her GP the same day. After a
general examination, the GP advised her to undergo a CT scan of the brain. She
was admitted to the emergency hospital the next day. After examination of blood
pressure and routine blood tests, all of them were normal and due to persisting
moderate headache, she was given an infusion with 500 mg aspirin and 1 g met-
amizole. Headache suspended within the next 1-2 h, leaving her completely ran
out. At home, she felt sleepy and slept for 12 h. The day after, the headache
returned. Besides nausea, she was extremely hypersensitive to sound and light,
anxious, and somewhat dizzy. Her husband, who is a lawyer, brought her to the
next emergency hospital. Again, an MRI scan was performed—without any
pathology. Thereafter, she was admitted to the neurological department where
she underwent complete neurological status examination, electroencephalo
graphy (EEG), and visual evoked potentials (VEP), all of them without any
abnormality. After 2 days of hospitalization, she was dismissed with the

C. Lampl

Headache Medical Center Seilerstaette Linz, Hospital Sisters of Charity,
Linz, Austria

e-mail: christian.lampl@bhs.at
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2 C. Lampl

diagnosis of migraine without aura. One week after, the third attack started with
a severe pulsating headache, vertigo, nausea, and sensitivity to light and sound
aggravated by walking or moving the head. Aspirin 330 mg did not relieve the
pain. This attack nearly lasted 15 h.

1.2 Differential Diagnosis and How to Work Up
This Kind of Patient

Although this is a typical case of migraine without aura, some points have to be
raised: The first attack started rather fast with a sudden onset of exploding head-
ache; although the patient herself did not observe any abnormality like hemihyp-
esthesia, weakness of upper or lower extremities, visual and sensory disturbances,
or any other pathological signs, the probability of an intracerebral pathology may
be considered; the consulting physician has to perform a complete neurological
examination and needs to rule out any pathological intracerebral event. In that
particular case, after a normal neurological examination, a CT scan of the brain
would be sufficient.

1.3 Diagnostic Workup of the Case

Migraine without aura is typically manifest by episodic disabling headache and
concomitant symptoms. It easily can be diagnosed with an extensive exploration of
history, signs, and symptoms. Especially in the absence of any abnormal neuro-
logical sign, with the broad description of the headache phase, the character, and
the quality of the headache, the certainty of that particular kind of headache is high.
If migraine without aura occurs for the first time, it is advised to perform, once, a
CT scan of the brain. Migraine usually lasts hours to days; the average attack fre-
quency is once a month. Migraine should be distinguished from tension type head-
ache (TTH); however, TTH is often chronic and it is present more often than it is
absent. The second differential diagnosis is cluster headache, which is relatively
rare and causes recurrent unilateral headache with autonomic dysfunction. The
third challenging differential diagnosis is medication overuse headache (MOH).
This typically complicates migraine which is then transformed into a chronic daily
headache similar to chronic TTH often with some migrainous features. The fre-
quency and periodicity of migraine is important: migraine-like headache more than
twice every week is unlikely to be migraine without aura alone, but it may be
migraine without aura, complicated by MOH and/or TTH (Table 1.1).
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Table 1.1 Definition of migraine without aura according to the ICHD 3-beta version

A. At least five attacks, 1 fulfilling criteria B-D
B. Headache attacks lasting 4—72 h (untreated or unsuccessfully treated)
C. Headache has at least two of the following four characteristics:

1. Unilateral location

2. Pulsating quality

3. Moderate or severe pain intensity

4. Aggravation by or causing avoidance of routine physical activity (e.g., walking or climbing stairs)
D. During headache at least one of the following:

1. Nausea and/or vomiting

2. Photophobia and phonophobia
E. Not better accounted for by another ICHD-3 diagnosis
ICHD International Classification of Headache Disorders

1.4 Summary of the Case

A 39-year-old female with a severe pulsating headache, vertigo, nausea, and sensi-
tivity to light and sound aggravated by walking or moving was presented. These
typical signs and symptoms of headache without any neurological findings and a
normal CT scan of the brain lead us to the diagnosis of migraine without aura.

1.5 Brief General Information

One in ten people have migraine. As shown in our case, the patient’s history is the
essential diagnostic tool. From a pathophysiological point of view, spontaneous
overactivity and abnormal amplification in pain and other, predominantly sensory,
pathways in the brainstem may lead to migraine. Current opinion favors a primarily
neural cause, involving feedback loops through innervation of cranial arteries in the
trigeminovascular system. Ongoing research is studying the relevance of calcium
channel abnormalities and peptides such as calcitonin gene-related peptide, which
may be closer than 5-HT to the underlying cause.

Management of lifestyle can appear to be very helpful, though evidence is largely
anecdotal. Analgesics and antiemetics are effective for many migraine patients.
Some of them prefer a nonsteroidal anti-inflammatory drug (NSAID), aspirin, or
paracetamol. Triptans are only slightly more effective than simple analgesics with
an antiemetic on the number needed to treat (NNT) basis. These data conceal sub-
stantial inter- and intra-patient variation. Ergot alkaloids may still have an occa-
sional place in the acute management of migraine. Daily drug treatment to prevent
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migraine should be considered after acute treatment has been optimized, medication
overuse abolished, lifestyle modification tried, and a migraine diary recorded for a
month or three. Comorbid disease may suggest initial drug choice. It is unusual to
offer prophylaxis for less than three attacks a month. Treatment should be titrated
first for tolerability and then for efficacy.

Suggested Readings

1. Elrington G (2002) Migraine: diagnosis and management. J Neurol Neurosurg Psychiatry
72(Suppl II):ii10-ii15

2. Ferrari MD, Roon KI, Lipton RB et al (2001) Oral triptans (serotonin 5-HT g, p agonists) in
acute migraine treatment: a meta-analysis of 53 trials. Lancet 358:1668-1675

3. Goadsby PJ (2006) Recent advances in the diagnosis and management of migraine. BMJ
332:25-29

4. Lipton RB, Scher Al, Kolodner K et al (2002) Migraine in the United States — epidemiology
and patterns of health care use. Neurology 58:885-894

5. Olesen J, Friberg L, Olsen TS et al (1990) Timing and topography of cerebral blood flow, aura,
and headache during migraine attacks. Ann Neurol 28:791-798

6. Silberstein SD (2004) Migraine pathophysiology and its clinical implications. Cephalalgia
24(Suppl 2):2-7

7. Silberstein SD (2004) Migraine. Lancet 363:381-391

8. Steiner TJ, MacGregor EA, Davies PTG. Guidelines for all doctors in the management of migraine
and tension-type headache. Available at: http://www.bash.org.uk. Accessed 8 Sept 2001

9. Headache Classification Committee of the International Headache Society (HIS). The
International Classification of Headache Disorders, 3rd edition (beta version) (2013)
Cephalalgia 33(9):644-645
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Chapter 2
Migraine with Typical Aura

Jes Olesen and Elena Lebedeva

This case involves migraine with typical aura and headache in addition to migraine
with typical aura without headache and frequent episodic tension-type headache.
The case emphasizes that multiple diagnoses are sometimes necessary. A precise
diagnosis of aura requires specific questions. Both acute and prophylactic treatment
must be carefully adjusted, which requires several visits. In this case, expert diagno-
sis and treatment led to a positive result, which is established in the majority of
patients with typical aura.

2.1 Case Description

A 36-year-old man was referred to the Danish Headache Center (DHC), Department
of Neurology, Glostrup Hospital, University of Copenhagen, by his general practi-
tioner. He had previously been seen by a practicing neurologist, but the treatment
response obtained was not satisfactory and he asked for referral to a higher level of
the health care system in Denmark. DHC is a national center of excellence that
receives patients from all over Denmark and from other countries who have been
difficult to treat or have a rare headache disorder or in whom there is doubt regard-
ing the diagnosis.

J. Olesen, MD, DMSc (<)

Department of Neurology, Danish Headache Centre, University of Copenhagen,
Glostrup Hospital, Ndr. Ringvej 57, Glostrup 2600, Denmark

e-mail: jes.olesen @regionh.dk

E. Lebedeva, MD, PhD
Department of Urgent Neurology, The Urals State Medical Academy,
Pepina street 3, Ekaterinburg 620219, Russia
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2.2 Family History

The patient’s mother and one of her sisters, and possibly also the grandfather (who
was deceased), suffered from migraine of uncertain type,.

2.3 History of Previous Illness

No previous hospitalizations were reported by the patient, who had recurrent rhini-
tis diagnosed as pollen allergy and treated with nasal spray. He had no arterial
hypertension, asthma, diabetes, or any other chronic diseases.

2.4 History of Present Illness

The patient distinguished between three different types of headache. Some head-
aches were mild, bilateral, pressing, and induced by stress, and responded to plain
analgesics. He experienced such headaches approximately four times a month but
they were not bothersome. His main problem was attacks of neurological symptoms
followed by severe headaches, occurring about twice a month. These attacks had
already begun in childhood, at which time they were rare. About 5 years previously
the attack frequency began to slowly increase to the level of the current frequency,
which had been present for approximately 2 years. Recently the attacks had become
so severe that he was losing 2 days of work every month. These attacks were similar
in nature from time to time, varying mainly in severity, with some occurring after
vigorous exercise or after exposure to bright light, but the majority of attacks had no
obvious cause. The patient described blurring of vision lateral to the point of fixa-
tion, which then expanded slowly and developed a serrated edge. As it moved from
the central field of vision toward the periphery it enlarged further, and he would
notice additionally a blind spot where he was unable to see anything. For example,
when he looked at faces, half of the face would sometimes not be visible. Usually
this was on the right side but sometimes would also be on the left. The edge was
yellow-white and flickering, with no other colors. It took approximately 20 min
until all the visual disturbances had disappeared. In some of the attacks he described
sensory symptoms usually starting toward the end of the visual disturbance or
slightly earlier, which usually began in the fingers of the right hand and moved
slowly up the arm to the elbow. He then experienced a tingling sensation in the right
side of the chin spreading slowly across the face and into the right half of the tongue.
On very rare occasions, and usually when the sensory disturbances affected his
tongue, he would also have problems with speech which became slurred, and he
would find it difficult to produce the correct words and sentences. The sensory
symptoms lasted approximately half an hour. In most of these episodes a severe
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headache would follow the neurological disturbances, but in some others the head-
ache was only modest, and in a few he would have visual disturbances without any
headache. The headache was invariably half-sided but the patient was uncertain as
to whether it was on the right or left. He tended to think that it was on the same side
(right) as the neurological disturbances. The headache began approximately 20 min
after the visual disturbances had disappeared, at a time when he would still experi-
ence the sensory and/or speech problems. The pain was severe, throbbing, and
aggravated by physical activity. He also experienced nausea and, sometimes, vomit-
ing, and was hypersensitive to light and sound. He was unable to function during
attacks, and had to retire to bed in a dark and cool room. The duration of pain was
12-24 h. As treatment he had taken paracetamol and aspirin, without effect. The
neurologist had prescribed sumatriptan tablets 50 mg, which he took as soon as the
neurological disturbances began, but they had only a minor effect. The neurologist
had also prescribed prophylactic treatment with propranolol, which in fact did
reduce the attack frequency somewhat, but the patient gained weight and his libido
decreased. He had therefore given up to taking sumatriptan.

2.5 Current Medication

The patient treated his attacks with plain analgesics and bed rest, without much suc-
cess. No other medication was being taken.

2.6 Examinations

Physical and neurological examinations were normal. Laboratory evaluation was
limited to normal routine blood tests, as no other tests were considered necessary.

2.7 Diagnosis

Formally speaking, this patient had three different headache diagnoses: frequent
episodic tension-type headache, migraine with typical aura with headache, and
migraine with typical aura without headache [1]. His dominant problem was
migraine with typical aura followed by migraine headache. The only atypical fea-
ture of his migraine attacks was that he reported headache on the same side as the
aura symptoms. He was asked to prospectively record the laterality of his head-
aches, and at a repeat visit he indicated that the headaches were actually contralat-
eral to the aura symptoms. This patient had two important therapeutic needs. First,
he required a better treatment for each attack, and second, he needed effective pro-
phylactic treatment.



8 J. Olesen and E. Lebedeva
2.8 Acute Treatment

The patient took sumatriptan at the onset of the aura. It has been clearly docu-
mented that triptans are not effective when taken during the aura phase [2], and
must not be taken until the headache sets in. He first tried to take sumatriptan later
in the attack, but it was still not effective enough. Subsequently he tried rizatriptan
tablets, with better effect. However, because he retched the tablet on several occa-
sions we added a metoclopramide suppository, which he was instructed to take at
the onset of the aura so that it had an effect when he later took the triptan. This
approach provided a better response, but the patient still had a problem when he
suffered attacks at his work because it took too long for him to recover. Finally, we
prescribed sumatriptan 6 mg as an autoinjector and also added fast-acting diclofe-
nac tablets, the latter to be taken together with the metoclopramide suppository at
the onset of aura. This combination finally solved the problem, so that he would be
fully functional 1 h after the onset of the aura symptoms and could remain almost
fully functional in his workplace.

2.9 Prophylactic Treatment

We prefer the antihypertensive drugs lisinopril and candesartan because they have
almost no side effects. Consequently we prescribed lisinopril 20 mg each night, but
this led to a dry, irritative cough, which is a known side effect of lisinopril. The
patient was thus switched to candesartan 16 mg each night, which was well tolerated
but did not have a major effect on the attack frequency. We obviously tried these
prophylactics in parallel with the optimization of his attack treatment as already
described. We then switched to the class of antiepileptic drugs, starting with topira-
mate, increasing the dose gradually as recommended. Topiramate did reduce the
attack frequency significantly, but at 50 mg twice daily the patient found it difficult
to concentrate and he became forgetful. His cognitive disturbances did not disap-
pear; consequently he was switched to sodium valproate 500 mg slow-release each
evening, increasing after 1 week to 1,000 mg each evening. This reduced the attack
frequency to one per month and was well tolerated. The patient was maintained on
this treatment for 1 year, after which treatment was reduced by half for 2 months.
There was no change in attack frequency. The medication was successfully discon-
tinued and the attack frequency remained stable at one attack per month over the
next 6 months, after which he was discharged. The patient’s family physician was
instructed to reinstate valproate treatment if the attack frequency at a later point in
time was noted to increase. The attack treatment discussed herein remained highly
effective, and the patient continued to take it for the remaining monthly attacks.
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2.10 Discussion

This case was characterized by a typical symptomatology fulfilling all diagnostic
criteria of the International Classification of Headache Disorders (ICHD-3beta)
[1]. In such cases it is not necessary to perform scanning or other laboratory tests;
in fact this may sometimes be counterproductive, because scanning often shows a
small cyst or some other small abnormality, including white matter hyperintensi-
ties, on magnetic resonance imaging [3]. Such findings are difficult to explain to the
patient and often scare patients, and may require even more tests. Half of all
migraine patients with aura have exclusively visual auras, but about half also have
other symptoms during attacks [4]. This was the case in the present patient, who
quite often had sensory disturbances in addition to the visual disturbances.
Moreover, he suffered rare attacks of aura that induced aphasia. It is noteworthy
that he never had any weakness in the extremities. Such weakness suggests hemi-
plegic migraine, which differs in many respects from migraine with typical aura.
The genetic background is different, and hemiplegic patients are not sensitive to the
migraine-provoking agents nitroglycerin and calcitonin gene-related peptide [5, 6].
The aura of hemiplegic migraine may be more long lasting and, curiously, the
attack frequency is usually low. The tension-type headache in this patient is also
typical. Patients with frequent migraine attacks almost all have milder headaches,
phenomenologically being tension-type headaches. It is unknown, however,
whether these are in fact very mild migraine attacks or whether they have a differ-
ent pathophysiology. Some patients say that these tension-type headaches respond
to triptans, and others that they do not but that they respond to aspirin. In some
cases they disappear on prophylactic migraine treatment, whereas in others only the
typical migraine attacks are reduced. With regard to prophylactic treatment, the
literature mostly consists of randomized, double-blind, controlled trials in a mix-
ture of patients with and without aura. The use of such agents is completely domi-
nated by patients who have migraine without aura, because it is rare for migraine
with aura to have a high enough frequency of attack to indicate prophylactic treat-
ment [7]. A few studies have focused exclusively on migraine with aura. There is
one positive study using metoprolol [8]. Interestingly the cortical spreading depres-
sion inhibitor, tonabersat, was highly effective in reducing the attack frequency of
auras, but this agent has not been marketed for commercial reasons [7]. In basic
terms, one applies the same principles when treating migraine with aura prophylac-
tically as one applies when treating migraine without aura. Intuitively, antiepilep-
tics would seem to be more effective for migraine with aura than, for example,
antihypertensives, but this has never been proved and it is not our experience. This
case illustrates that frequent visits and frequent adjustments of treatment may be
necessary not only to adjust prophylactic treatment but also to adjust the treatment
for each acute attack.
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Chapter 3
Aura Without Migraine

Miguel J.A. Lainez and Ana Garcia-Casado

3.1 Case Description

A 72-year-old male patient was referred to us for evaluation of recurrent episodes
of loss of vision on his left side. The history of the visual episodes started when he
was 52 years old. The patient described precisely how he suddenly lost the vision in
the central part of his eyes, and after 5 min perceived flickering, scintillating lights
moving to the left part of his visual field (in a zigzag “C” shape), followed by a loss
of vision in the inner part of the “C.” The lights gradually moved to the periphery
of the left visual field, and vision recovered gradually in the inner area. The total
duration of the episode was 20-25 min, after which the vision was perfect again. In
the first 10 years he experienced one or two episodes of this type per year. However,
the frequency then increased to six to seven episodes per year; nimodipine was
prescribed unsuccessfully, with no improvement in the frequency or duration of the
episodes. Later still he was started on ticlopidine in the hope that this might reduce
the number of episodes.

The patient was referred to our department 17 years after the visual disturbances
began, following an increasing frequency of up to ten episodes per year distributed
irregularly; in some months the patient had two or three episodes, which would be
followed by a cessation of these attacks for another 2—3 months. The symptom-
atology of the episodes remained stable over the years; only occasionally did the
patient experience the same phenomena in his right visual field. He reported no
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Fig. 3.1 Drawings made by the patient of
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other associated neurological or general symptoms, and never had a headache dur-
ing or after the visual symptoms.

The patient’s neurological and neuro-ophthalmologic examinations were nor-
mal, as were the physical and neurovascular examinations. Blood pressure was
135/85 mmHg. He was referred to an internist while in his early 50s because of
arterial hypertension, which was treated and regulated with lisinopril. He did not
have any other significant medical problem requiring care afterward. The patient
reported that he had never suffered headaches, nor had his parents (who both died
of old age), two brothers, and three children.

Over the years, the patient has been sketching various drawings of the images
he sees during the episodes. Figure 3.1 corresponds to the start of the episode in
the central part. Figure 3.2 represents the fortification spectra. In Fig. 3.3 one can
appreciate how the lights moved from the central to periphery of the visual field at
intervals of approximately 5 min.

3.2 Differential Diagnosis and How to Work Up This Type
of Patient

This patient reports acute and recurrent episodes of transient neurological deficit. Given
the age of the patient (i.e., >50 years), vascular etiology is the first to consider. The his-
tory of high blood pressure as a vascular risk factor is also in favor of this etiology.
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Fig. 3.2 The fortification spectra /
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The most common cause of sudden loss of vision in an older patient is amau-
rosis fugax, which is a sudden transient, partial, or total loss of vision of any
cause; it comes from the Greek amaurosis, meaning dark and the Latin fugax,
meaning fleeting. Although the term is related to vascular origin, it may be
associated with a heterogeneous group of disorders. The origin can be vascular
(embolic or hypoperfusion), ocular, neurological, or idiopathic. The clinician’s
goal must be to determine the underlying cause of the patient’s transient visual
disturbances.

In a historical series of 186 subjects reporting onset of a sudden visual deficit
(not necessarily transient), the evaluation determined the underlying cause to be
stroke or transient ischemic attack (24 %), ocular disease (17 %), transient monocu-
lar blindness (10 %), and migraine (14 %). The cause remained unknown in 22 %,
with a miscellany of causes comprising the remaining 12 %.

In a more recent study of 337 prospectively studied patients with sudden, tran-
sient monocular loss of vision, 159 had a normal internal carotid artery (ICA) on the
relevant side, 33 had a stenosis between 0 and 69 %, 100 had a stenosis of 70-99 %,
and 45 had an ICA occlusion.

Some patterns of clinical presentation can suggest carotid disease, such as an
altitudinal onset or disappearance of symptoms. A severe (70-99 %) stenosis has
been associated with a duration of between 1 and 10 min, and with a speed of
onset in seconds. ICA occlusion has been associated with attacks being provoked
by bright light, an altitudinal onset, and the occurrence of more than ten attacks. The
frequent repetition of these events in a short period of time could be suggestive of
an impending brain infarct. Ischemic problems are usually associated with negative
visual phenomena. On examination of the fundi the intravascular retinal emboli
were visualized in some cases.

Age older than 50 years and the presence of vascular risk factors, such as hyper-
tension, diabetes, or hypercholesterolemia, are also indicative of an ischemic origin
of the problem.

Temporal arteritis, or giant cell arteritis, is another condition that can produce
episodes of amaurosis fugax, especially in patients older than 60 years. This is a
type of vasculitis whereby the vessels more often involved are the arteries of the
scalp and head, especially the arteries over the temples. Giant cell arteritis can
cause swelling and thickening of the small artery under the skin; the temporal
artery becomes very sensitive and painful to palpation of the skull. The most
common symptom is a headache around the temples or in another location, and
general symptoms such as fatigue, loss of appetite, weight loss, or a flu-like
feeling. Pain in the jaw with chewing is also common. The visual phenomenon
is negative, and the duration of the clinical presentation is from weeks to a few
months.

The list of “ocular” causes of amaurosis fugax is long. Blepharitis, dry eye syn-
drome, keratitis, glaucoma, optic disc drusen, vitreous detachment, retinal break,
orbital or intraocular tumor, or vasospasm can produce these visual symptoms. The
external signs of inflammation can help the diagnosis in blepharitis or keratitis.
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The symptoms are monocular and the duration of the visual disturbances can be
very brief (i.e., seconds), such as in retinal breaks or vitreous traction. The patients
describe negative and positive symptoms, which can worsen with eye movements or
when the patient is blinking or rubbing the eyes.

Visual disturbances of neurological origin may appear, derived from lesions
from the optic nerve to the occipital lobe. Optic neuritis, papilledema, or increase in
intracranial pressure can also produce amaurosis fugax.

Occipital and temporoparietal arteriovenous malformations can cause a variety
of visual disturbances and headaches. The most typical symptoms are homonymous
visual disturbances, headache, seizures, and hemorrhage. A symptomatic migraine
with typical aura may be the only clinical manifestation.

Epilepsy, especially occipital seizures, usually begins with visual halluci-
nations such as flickering or colored lights, rapid blinking, or other symptoms
such as eye movements, pallinopsia, or eye pain. The visual symptoms are usu-
ally complex, with metamorphoses and stereotyping, sometimes with associ-
ated headache. The initiation usually is acute and the duration short (minutes).
Seizures are sometimes triggered by visual stimuli, such as seeing flashing lights
or a repeating pattern.

Migraine aura is the name given to the many types of neurological symptoms
that may occur just before or during a migraine headache. Said to be experienced
by 20-25 % of individuals, aura is a fully reversible neurological syndrome, which
can develop over 5 min and last for up to 2 h. Usually the aura is associated with
headache, but in some cases is the only clinical manifestation.

Occasionally patients in the stroke population older than 40 years have unex-
plained transient focal neurological events in association with normal neuroimaging.
Some authors describe late-life migraine accompaniments that are not uncommon
in older populations. In this group the visual symptoms are the most frequent, and
fulfill the criteria of migraine aura in a significant number of cases.

In performing the differential diagnosis, the most important tool is the clinical
history. The way the episodes started, progression, presence of positive and nega-
tive symptoms, duration, worsening with movement, or possible precipitating fac-
tors give an initial indication of the etiology. It is also necessary to perform a full
neurological examination (including fundi), cranial palpation, and neurovascular
examination.

If an ocular origin is suspected, the patient should be referred to the ophthalmol-
ogist for a thorough examination. Laboratory testing must be part of the initial diag-
nostic workup: complete blood count and chemistry, erythrocyte sedimentation rate
(ESR), and polymerase chain reaction (mandatory if temporal arteritis is suspect). If
carotid disease is suspected a duplex examination is mandatory, and in some cases
another neuroimaging procedure (magnetic resonance imaging (MRI) angiography
or computed tomographic angiography) is required to evaluate the carotids and/or
the brain (brain MRI). A cardiologic examination is essential if an embolic origin
is suspected. An electroencephalogram (EEG) is necessary if epilepsy is considered
to be the origin of the problem.
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3.3 Diagnostic Workup of the Case

In this case the most important feature in establishing the diagnosis was the clini-
cal history. As the patient recounted a history of stereotypical spells that described
very well the fortification spectra, the origin of this visual phenomenon necessar-
ily had to be the occipital cortex (right in the majority of episodes, although the
patient referred also to episodes in the right visual field). The duration of the spells
was typical for migraine aura, and the frequency (1-10 per year) and long history
(17 years) was also in favor of migraine etiology.

The physical, neurological, and neurovascular examinations were unremarkable.

Given this history, ocular origin, temporal arteritis, and most of the neurological
causes can be ruled out. Even the fact that the patient referred, in different episodes,
to symptoms of both occipital lobes made unlikely the diagnosis of neurological
conditions that normally present with unilateral episodes (e.g., arteriovenous mal-
formation or occipital lobe epilepsy).

A history of such long duration also made a vascular origin unlikely. However,
owing to the age of the patient and the history of high blood pressure, we decided to
undertake a complete examination to rule out ischemic origin.

Laboratory testing, including complete blood count chemistry and ESR, were
normal. The electrocardiogram and chest radiograph were also normal.

Brain MRI showed small lesions in the white matter and two small deep lacunar
infarcts; both occipital lobes were completely normal. Echo Doppler of the carotid
system showed only small plaques in the wall in both bifurcations without lumen
compromise.

In the last months previous to his appointment the patient was experiencing two
to three spells per month, and he asked us to provide a solution to reduce the epi-
sodes. Based on our previous experience, we prescribed lamotrigine slowly increas-
ing to 100 mg per day. On follow-up consultation 3 months later, he reported one
episode of visual spells after 15 days of lamotrigine treatment. We recommended
stopping lamotrigine after 6 months, but the patient preferred to continue with treat-
ment. On follow-up after 2 years of treatment, he described experiencing only two
episodes of shorter duration during this period.

3.4 Summary of the Case

A 72-year-old man was referred for evaluation of recurrent episodes of loss of vision
on his left side. He recounted a history of recurrent episodes of fortification spectra
followed by scotoma in his left visual field (and very occasionally on the right); the
duration of the spells was approximately 25 min and the initial frequency was very
low (1-2 per year). The medical history of the patient was unremarkable, except for
high blood pressure that was well controlled with lisinopril.

When the frequency of the episodes increased, at first nimodipine and later,
ticlopidine were prescribed, without significant improvement. The patient was
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referred to our center 17 years after the start of the episodes following a progressive
increase of the number of episodes. A detailed history allowed us to establish the
diagnosis of typical aura without migraine. However, owing to the patient’s age, a
complete study was performed to rule out ischemic origin. Neuroimaging studies
showed minimal changes typical for this age group. Lamotrigine was prescribed,
which led to a significant reduction of the number of visual episodes

3.5 Definition According to the International Classification
of Headache Disorders

According to the International Classification of Headache Disorders, 3rd edition
(Cephalalgia 2013;33(9):629-808) (ICHD-3) the definition of typical aura without
migraine is migraine with typical aura in which aura is neither accompanied nor fol-
lowed by headache of any sort. These symptoms usually are a combination of posi-
tive and negative features. The development of the symptoms should be gradual; the
duration should be less than 1 h and are not associated with headache.

To establish the diagnosis the patient should have at least two attacks of aura.
These attacks should fulfill two conditions:

1. Aura in form of fully reversible visual, sensory and/or speech/language symp-
toms. Motor, brainstem, and retinal symptoms are not allowed

2. Two of these three conditions: (a) at least one aura symptom spreads gradually
over more than 5 min, and/or two or more symptoms occur in succession; (b)
each individual aura lasts from 5 to 60 min; (c) one aura symptom, at least,
should be unilateral

According to the definition of aura without headache, headache is not present
during aura nor does it follow aura within 60 min.

As in all the primary headaches, attacks cannot be attributed to another ICHD-3
diagnosis. In this case it is especially important to exclude transient ischemic attack.

3.6 Brief General Information

Aura is present in around 20 % of cases of migraine. It is usually associated with
headache, but in some cases appears as the only clinical manifestation. A small
number of patients, especially males, have exclusively typical aura without head-
ache. In the few population studies performed, the prevalence of this problem is
around 1 %. A more frequent occurrence, however, is when migraineurs with typi-
cal aura become older their headache may lose migraine characteristics or disappear
completely, even though auras continue.

In a population study of 163 individuals who suffer migraine with aura, 62 had
attacks of both migraine aura with headache and migraine aura without headache,
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and seven had exclusively attacks of migraine aura without headache (all visual).
Visual aura is the most frequent symptom (99 %) followed by sensory (31 %), apha-
sic (18 %), and motor (6 %) aura. The typical visual aura starts as a flickering,
uncolored, unilateral zig-zag line in the center of the visual field, which gradually
progresses toward the periphery, often leaving a scotoma. Typical migrainous visual
symptoms include both positive (scintillations, fortification spectra, photopsia) and
negative (scotoma, hemianopsia) visual features, often presenting as a transient
scintillating hemianopic visual disturbance. The usual duration is 25-30 min.

The most probable explanation for the aura is the cortical spreading depression
described by Leao and confirmed in migraine patients. Changes in regional cerebral
blood flow are the consequence of the cortical wave of depression that usually starts
posteriorly and spreads anteriorly, and is usually above the ischemic threshold.

Key Points

* Visual aura is the most frequent symptom of migraine aura.

» In patients with recurrent episodes of transient neurological deficit, espe-
cially if older than 50 years, the vascular etiology is the first to consider.

» To perform the differential diagnosis, the most important tool is the clinical
history. We also perform a full neurological examination (including fundi),
cranial palpation, and neurovascular examination.

* A detailed description of the mode of presentation of the episodes allows
diagnosis in a high percentage of cases.

» Laboratory testing, neuroimaging, EEG, or cardiologic examination should
be ordered based on the clinical suspicion.

* Lamotrigine is potentially useful in preventing migraine aura.
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Chapter 4
Hemiplegic Migraine

Anders Hougaard and Messoud Ashina

4.1 Case Description

A 30-year-old woman was admitted to the hospital with suspicion of an acute stroke
due to left-sided hemiplegia and right-sided headache. In the ambulance on the way
to the hospital, the symptoms gradually disappeared. When asked about her symp-
toms, she told that she initially had visual disturbances in the form of right-sided
flickering lights on the right side of her visual field, where after she gradually had
lost all strength in the right side of her body. Fifteen minutes after onset of hemiple-
gia, the patient developed a severe headache in the left side of the frontal part of the
head. The headache was reported as pulsating, the patient became increasingly nau-
seous and started vomiting, and she further developed hypersensitivity towards
lights and sounds.

On arrival to the hospital, she reported that her vision and her strength in her
right arm and leg had returned to normal. However, she still described a subtle tin-
gling sensation in the right side of her body, in the right side of her face, and in the
right side of her tongue. She still had severe, pulsating headache, photophobia, and
phonophobia. She rated the headache 9 on a 0-10 visual analogue scale. The patient
had no previous history of stroke or family history of stroke. She is otherwise
healthy, does not smoke, rarely drinks alcohol, and exercises regularly.

Her father had previously suffered from the same type of attacks. She had expe-
rienced similar episodes before since she was 12 years old, but this was the most
severe, which is why she called for an ambulance. Sometimes she would not have
an attack for more than 6 months, but during the last 8 weeks, since she was fired
from her job, she had attacks one to two times per week. Her GP had told her that
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she might suffer from migraine and had advised her to take sumatriptan as soon as
possible when an attack started. She had tried this but did not feel that the medica-
tion worked. In between attacks she would have a mild, left-sided headache, which
is why she had now started taking paracetamol and ibuprofen on a daily basis.

4.2 Differential Diagnosis and How to Work Up This Kind
of Patient

The most important differential diagnoses of hemiplegic migraine in the acute phase
are stroke and transient ischemic attack (TIA). As is the case for hemiplegic
migraine, the symptoms of TIA are fully reversible, and neuroimaging often reveals
no abnormalities. A characteristic feature of migraine aura symptoms is the gradual
spread of symptoms, usually over 5-20 min. In contrast, cerebrovascular ischemic
events usually develop within seconds. Migraine aura often involves positive symp-
toms such as visual perception of flickering lights, colors, and shapes and sensory
symptoms with paresthesia, which is rarely the case for vascular events.

It may be difficult to distinguish hemiplegic migraine from migraine with sen-
sory aura, because patients often describe numbness, which may cause inability to
grasp or lift objects, as loss of strength. Todd paralysis following an epileptic sei-
zure may also mimic a hemiplegic migraine attack but is often associated with loss
of consciousness and postictal confusion.

In some cases hemiplegic migraine patients present with fever and decreased
level of consciousness, making differentiation from CNS infections difficult. A rare
differential diagnosis is the syndrome of transient headache with neurological defi-
cits and cerebrospinal fluid lymphocytosis (HaNDL). CSF lymphocytosis and often
increased protein levels is characteristic of HaNDL but is sometimes seen in hemi-
plegic migraine as well. Unlike hemiplegic migraine, HaNDL resolves spontane-
ously within 3 months.

Between attacks, most patients with hemiplegic migraine have a normal neuro-
logical examination, while some patients with familiar hemiplegic migraine type 1
have gaze-evoked nystagmus, ataxia, or dysarthria. During attacks, motor and sen-
sory symptoms most often affect the upper rather than the lower limbs. Cerebral
MRI should be performed in every new case of hemiplegic migraine and in the
case of changes of the patient’s usual symptoms, attack frequency, or attack sever-
ity. CT and MRI examinations rarely show abnormalities outside of attacks, but
cerebellar atrophy has been described in familiar hemiplegic migraine type 1.
Transient neuroimaging abnormalities have been reported in a few cases in the
form of perfusion changes and contrast enhancement. Imaging in the ictal phase is
rarely possible due to the unpredictable nature and relatively short duration of the
attacks. However, detection of cerebral blood flow (CBF) changes could poten-
tially be applied for diagnostic purposes in some cases. CBF is known to decrease
during the aura phase. This hypoperfusion persists when the aura symptoms are
gone and into the headache phase. After a few hours, hypoperfusion changes into
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marked hyperperfusion, persisting for more than 10 h from the point of attack.
CBF measurements, e.g., using single-photon emission tomography (SPECT) fol-
lowing an attack and again in the interictal phase, could thus aid in verifying the
diagnosis.

A thorough family history is important in order to distinguish familial from spo-
radic hemiplegic migraine. Genetic testing for mutations of the three genes that are
known to cause familial hemiplegic migraine can be helpful in diagnosing the con-
dition, but since hemiplegic migraine is a clinical diagnosis, it is not excluded by
negative genetic test result.

4.3 Diagnostic Workup of the Case

On neurological examination the patient had normal vision and strength of the
limbs, but she had a subtle decrease of sensibility in the right side of the face in first
and second trigeminal branch areas on the right side. Her pericranial muscles were
sore at the left side. She underwent an acute CT scan, which was normal.

Her sensory symptoms and headache gradually subsided within 6 h. In the emer-
gency room she was treated with metoclopramide 20 mg, paracetamol 1 g, and diaz-
epam 5 mg. The patient was recommended not to take sumatriptan in the event of
future attacks. The use of triptans for hemiplegic migraine is controversial and gen-
erally discouraged because of a suspected risk of inducing ischemic events (see
below).

The family history revealed that her father had experienced very similar episodes
since an early age. The patient had four siblings on her father’s side. The youngest
who was 12 years old was beginning to develop similar symptoms.

When discharged from the hospital, she received a diagnostic headache diary for
prospective description of a subsequent attack. She was seen in the outpatient clinic
3 months later, having described a single attack of hemiplegic migraine with aura in
the form of gradually developing visual and sensory symptoms with positive as well
as negative features. She described expressive aphasia and gradually developing
hemiplegia most pronounced in her arm, causing her to be unable to move the arm.
The headache and associated symptoms had all the characteristic features of
migraine.

4.4 Summary of the Case

A 30-year-old with a severe case of sequential visual disturbances, sensory distur-
bances, hemiplegia, and headache was admitted to the ER. Her symptoms subsided,
and during neurological examination she had normal vision and strength and only
subtle unilateral hypesthesia, and she had a normal cerebral CT. She still com-
plained of severe unilateral headache with accompanying photophobia,
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phonophobia, and nausea. She had experienced similar episodes before and she had
first-degree relatives with the same type of attacks. Based on the features of her
headache and prodromes, familial history, examination, and neuroimaging, she was
diagnosed with familial hemiplegic migraine.

4.5 Definition of Hemiplegic Migraine

According to “The International Classification of Headache Disorders, 3rd edition
(beta version)” [Cephalalgia 2013; 33(9)629-808], hemiplegic is defined by the
same clinical features as migraine with aura but including motor weakness. Motor
weakness in fact characterizes most attacks, even though the term “hemiplegic”
implies paralysis. The aura consists of gradually developing and fully reversible
visual, sensory, or aphasic symptoms as well as decreased strength. These symp-
toms are usually unilateral.

While typical aura symptoms last less than 60 min, motor symptoms may persist
up to 72 h, and in some cases they may last for weeks. The symptoms are usually
followed by a pulsating, unilateral, severe headache accompanied by hypersensitiv-
ity towards lights and sounds, lasting up to 72 h. The symptoms should not be better
described by any other condition or any other headache diagnosis.

In the case of familial hemiplegic migraine, at least one first- or second-degree
relative fulfills the diagnostic criteria. Familial hemiplegic migraine is further sub-
divided into three different genetic subtypes: FHM1 with a mutation on the
CACNA1A gene, FHM2 with an ATP1A2 gene mutation, and FHM3 following
SCNI1A gene mutation. Familial hemiplegic migraine may occur with no mutations
of these genes.

4.6 Brief General Information

Hemiplegic migraine (HM) is a rare subtype of migraine with aura, characterized by
transient motor weakness during attacks. The diagnosis is clinical, based on the
International Classification of Headache Disorders criteria (see above).

HM is subdivided into two main types: familial (FHM) and sporadic hemiple-
gic migraine (SHM). In the general population the prevalence of HM is esti-
mated at 0.01 %, with sporadic and familial forms occurring at approximately
the same prevalence. The average age of onset is around 17 years of age. The
attack frequency is usually much lower than the non-hemiplegic migraine types
with an average of three attacks per year. Patient-reported triggers of HM include
stress, lights, too little or too much sleep, physical exertion, and mild head
trauma.
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The underlying cause of hemiplegic migraine aura is most likely cortical spread-
ing depression, a wave of neuronal and glial depolarization that spreads across the
cerebral cortex, giving rise to the gradually developing, sequential symptoms. The
mechanisms of the following headache are not fully clear. Animal models of
migraine have suggested that cortical spreading depression alters blood-brain bar-
rier permeability allowing pain mediators to reach perivascular nociceptors, causing
activation of peripheral trigeminal afferents and the release of vasoactive neuropep-
tides such as calcitonin-gene related peptide (CGRP), thereby generating migraine
headache. Human studies support the involvement of neuronal activation at deep
brain structures, sensitization of sensory nerve fibers, and dilatation of deep cerebral
arteries in migraine. Firm evidence of blood—brain barrier abruption in humans dur-
ing migraine is lacking, but case reports of MRI gadolinium enhancement following
hemiplegic migraine exist.

Interestingly, while intravenous infusion of nitric oxide and CGRP effectively
triggers migraine in patients with non-HM migraine, these substances are unable to
provoke HM.

FHM has an autosomal dominant inheritance. Three genes have been identified
(CACNALIA, ATP1A2, and SCN1A) but more are likely to be involved. Clinically,
attacks of the three subtypes cannot be distinguished. Some patients have more
severe attacks accompanied by encephalopathy or coma. Patients with these symp-
toms are more likely to have a gene mutation.

Neuroimaging is important in order to exclude other diagnoses. EEG and CSF
analysis may also be useful for this purpose.

The treatment of HM generally follows the same principles as for non-hemiplegic
migraine. Because the condition is very rare, no specific clinical trials for HM have
been carried out. The use of triptans and ergots in the acute treatment of HM is
controversial because of a theoretical risk of cerebral vasoconstriction. However,
there is no scientific evidence of an increased risk of ischemic events for treatment
of HM with triptans. Triptans are generally not effective when taken during the aura
phase; rather, the efficacy is best when dosed early in the headache phase. Acute
treatment with over-the-counter analgesics such as paracetamol (acetaminophen)
and NSAIDs, preferably as effervescent tablets and in combination with gastric
motility-increasing antiemetics, is effective in hemiplegic migraine. Anecdotal evi-
dence suggests that ketamine and naloxone may be effective treatment of the aura
symptoms. Prophylactic treatment can be considered when attack frequency exceeds
two attacks per month or when severe attacks pose a great burden that requires
reduction of severity and frequency. While beta-blockers are first choice for non-
hemiplegic migraine, the use of these for HM is controversial since anecdotal evi-
dence suggest that propranolol cause aura prolongation or ischemia in HM patients.

Options for prophylactic therapy include verapamil, flunarizine, lamotrigine, and
acetazolamide. In a recent report, treatment with sodium valproate monotherapy or
a combination of sodium valproate and lamotrigine showed a marked and sustained
prophylactic effect.
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Key Points

* Hemiplegic migraine (HM) is a rare disorder affecting 0.01 % of the gen-
eral population.

* HM is differentiated from migraine with typical aura by the presence of
motor weakness.

 Patients often describe sensory aura symptoms as loss of strength.

» Cases with first- or second-degree relatives are classified as familial HM;
otherwise the diagnosis is sporadic HM.

* The diagnosis of FM is clinical, based on the reported symptoms, but
investigations such as neuroimaging, EEG, and CSF analysis are important
tools for excluding other conditions.

* The most important differential diagnoses of hemiplegic migraine in the
acute phase are stroke and transient ischemic attack (TTA).

» Patients with HM can generally be treated with the same acute and prophy-
lactic medications that are used for non-hemiplegic migraine, but the use
of beta-blockers, triptans, and ergotamine remains controversial.
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Chapter 5
Chronic Migraine Complicated
by Medication Overuse Headache

Andrea Negro and Paolo Martelletti

5.1 Case Description

F.A. is a female 43-year-old lawyer, with a 30-year history of migraine. Her mother
and her identical twin sister also suffered from migraine. Her mother, who died of
brain cancer at 77 years, had suffered from migraine since her menopause, with
low-frequency crisis. The temporal development of her migraine in comparison
with that of her twin sister has been dichotomous.

Both experienced the onset of the first crisis at the menarche, and their disappear-
ance during the pregnancy that they each carried to term, but the migraine progres-
sion in our patient was the same. At the age of 41 she experienced, concurrently
with a subtotal hysterectomy with secondary depression, a rapid increase in her
migraine crisis in terms of intensity first and frequency afterward, with fluctuating
persistence of the crisis mixed with tension-type headache for up to about three-
quarters of the month. Such chronicity has been interpreted, both by the patient and
her physician, to be a consequence of her postpartum depression.

The complication of the pathology developing into chronic migraine has been
chronicled through the overuse of a mixture of triptans, analgesics, and combination
drugs containing butabarbital.

Such circumstances of self-medication seemed to be refractory to the usual and
previously effective preventive therapies that her provincial consulting neurologist
had successfully used to manage her clinical situation.

Each preventive drug used in the previous phase of episodic migraine and at the
beginning of the chronic one was not more helpful, whereas the acute treatment
demonstrated complete inefficacy, leading the patient to excessively consume acute
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drugs. Over the years the patient experienced the onset of many drug-related side
effects, such as weight gain (flunarizine, valproic acid, amitriptyline, propranolol,
atenolol), cognitive disorders, loss of visual acuity (topiramate), and dyspnea on
exertion (propranolol, atenolol).

She also experienced the onset of progressive diastolic hypertension, with a fam-
ily history of such disease in her father, with no evidence in both renal function and
renal ultrasound morphology. This has been suitably treated with amlodipine, 5 mg
twice daily.

In the clinical history of this patient there have been two magnetic resonance
imaging (MRI) examinations, the first at the age of 24 years when she experienced
an exacerbation of her crisis immediately after the pregnancy, and the second
15 years later, carried out with contrast medium and angiography of the cerebral
vessels, after overuse of medication ended in medication overuse headache (MOH).

Only through the second MRI has it been possible to detect the presence of white
matter hyperintensities (WMHs) (Fig. 5.1), possibly related to the concomitant
depression and the clinical situation of acute drug abuse.

The patient arrived at our Emergency Department (ED) suffering from headache
not responding to analgesics and, despite not being positive on first neurological
examination, for medicolegal reasons underwent a routine brain computed tomog-
raphy (CT) scan, which was negative. At this point she was automatically transferred
to the Regional Referral Headache Center of the same hospital. After 24 h she was
registered as an ambulatory outpatient.

Fig. 5.1 Presence of WMHs
as indicated by the circle
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5.2 Differential Diagnosis and the Workup
of a Chronic Migraine Patient

Chronic migraine represents the majority (40-60 %) of the clinical forms of head-
ache observable in a third-level headache center. The prevalence of chronic migraine
in the global population is approximately 2 %. Persons suffering from chronic
migraine represent a subpopulation of patients with a high risk of disability profile,
a high psychiatric comorbidity, and detrimental economic impact.

The recent headache classification from the International Headache Society
(2013) defines chronic migraine as a form of migraine present in patients with a
previous clinical history of migraine for more than 15 days per month. The clinical
criteria for such disease are: at least 8 days per month with migraine characteristics,
either registering the presence of aura or not, for at least 3 months.

The chronic migraine patient shows a widely variable developmental pattern
from the episodic to the chronic form, with the alternation of phases of rapid increase
in crisis frequency and stabilization, almost always leading to chronicity in a
“Rossini Crescendo.”

Emergency MRI is recommended only in cases of severe, rapid, and pharmaco-
logically noncontrollable development of the pain, described as the worst pain ever
suffered (known as “thunderclap headache”), associated with positivity at the neuro-
logical examination, and cognitive or neuro-ophthalmologic alterations. It is then
possible to evaluate whether the exacerbation phase hides other life-threatening
abnormalities in the craniocephalic area, such as subarachnoid hemorrhage, fissuring
or breaking of a brain aneurysm, cerebral venous thrombosis, cervicocephalic arterial
dissection, cerebral vasoconstriction syndrome, spontaneous intracranial hypoten-
sion, or other craniocephalic abnormalities. In patients with chronic migraine compli-
cated by medication overuse, one should look for an underlying cause only in the case
of true red flags, not in the more frequent cases of refractoriness to the usual acute-
treatment drugs: access to the ED must be explained in detail and not be pushed by
an unmotivated fear. It must be borne in mind that in Europe 2 % of the admissions
to the ED are classified as headache, the majority of which are chronic migraines, but
all of these patients, for evident medicolegal reasons, undergo brain CT scans.

On the other hand, there are many forms of chronic migraine that can be posi-
tively treated with the botulinum toxin therapeutic technique which, if applied early,
offers the opportunity of de-chronicization from chronic migraine complicated by
medication overuse. The treatment scheme has been coded by two large randomized
controlled trials (PREEMPT1, PREEMPT?2), and is based on quarterly sessions of
infiltrations with OnabotulinumtoxinA, following a standardized injective paradigm
based on the application of 155 U of OnabotulinumtoxinA in 31 sites, following the
Fixed Doses Fixed Sites (FDFS) procedure. An additional 40 U can be injected
unilaterally or bilaterally in three specific areas (neck/head) according to the Follow
The Pain (FTP) procedure.

In the recent International Classification of Headache Disorders 3 beta
(ICHD-3p), chronic migraine has been inserted in the main body of primary
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headaches and rightly, therefore, is part of the classification system. The secondari-
ness of medication overuse or addiction to analgesics in this chronic migraine cat-
egory has not yet been cleared, even though we now have therapeutic means aimed
to treat these two strongly overlapping clinical situations. In any event, clinicians
today have a well-defined diagnostic and therapeutic pattern for chronic migraine
that can be of great help to both the headache expert and the family physician (see
Sect. 5.4).

Early treatment of chronic migraine is preferred. Forms of chronic migraine that
are treated too late develop, over the years, into multiple episodes of MOH despite
the rehabilitation procedures of withdrawal from drug abuse, which offer a good
platform for the beginning of OnabotulinumtoxinA therapy but at long-term follow-
up inexorably develop into refractory chronic migraine; at this point a further mini-
invasive treatment is requested, such as occipital or spinal neurostimulation.

5.3 Diagnostic Workup of the Case

The patient was admitted to the outpatient section of our Regional Referral Headache
Center via the preferential online request made through the ED physician. The diag-
nosis of chronic migraine was readily reached based on the 2013 ICHD-3 criteria.
This classification states that chronic migraine (ICHD-3 code 1.3) can be defined as
a headache, both migraine and/or tension-type like, appearing for a 3-month period
for more days than not on a monthly basis. Diagnosis must follow the criteria of
migraine without aura (ICHD-3 code 1.1) or with aura (ICHD-3 code 1.2). During
this 3-month observational period the number of migraine days must be more than
8 per month and the use of triptans or ergot derivatives, with derived benefit, must
be deduced from the headache diary.

On the basis of the previous clinical diaries we also diagnosed MOH, the use of
triptans and/or analgesics/anti-inflammatories being reported in 21 days per month.
Therefore, the patient was sent to the Day Hospital section of our center, where she
received the infusion procedure for drug withdrawal. On the first day of access we
also carried out a standard routine biochemistry, electrocardiogram, and urinalysis,
which provided standard results.

The dose of hydrocortisone sodium succinate, infused in a 120-min period, was
progressively reduced from 1 g/500 mL NaCl on day 1 to 125 mg/500 mL NaCl on
day 5, the day of her dismissal from hospital.

Arterial pressure (PA) was controlled every 30 min during the infusion.

The physician, supported by the psychologist, monitored daily the interruption
of medications for migraine.

The psychologist carried out a series of psychological consults to maximize
patient compliance to the therapy.

On the day of discharge the patient received treatment with OnabotulinumtoxinA
195 U, following the PREEMPT scheme (FDFS +FTP).
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The treatment has been repeated quarterly since then, 195 U for the first two
times and 155 U from the third time on, and after 30 months the patient reports a
stable decrease of her migraine crisis (4-5 days of migraine per month) and with a
much lower intensity, a complete responsiveness to triptans, and a quality of life that
has definitely improved, our patient reporting: “I am so satisfied, it is excellent, like
a new life.”

The standard rehabilitation program provides an examination and a psychologi-
cal consult every 3 months before receiving the infusion therapy. It all takes place in
a reserved outpatient setting that can be booked only inside the hospital and at the
expense of the National Health System, participating with a sum inferior to €200 per
year to public health expenditure. The protocol provides that as soon as the patient
durably (>3 months) reaches three migraine days she will be reassigned to the
Ambulatory Outpatients Department of the Headache Center.

5.4 Summary of the Case

* A 43-year-old woman, suffering migraine without aura from the age of 13 years,
after menarche. Family history of migraine. Frequency of migraine crisis stable
between 3 and 5 days per month.

¢ Subtotal hysterectomy when she was 41 with a rapid chronicity of the crisis and
transformation to chronic migraine complicated by medication overuse. Brain
MRI indicates deep white matter lesions. Beck Depression Inventory score >24.

e When she accesses the ED, brain CT is negative. She is then assigned to the
Headache Center.

¢ Detoxification procedure as day-hospital inpatient, psychological evaluation,
treatment with OnabotulinumtoxinA on a 3-monthly basis for an actual follow-
up of 30 months.

* Reduced frequency of migraine headache days (4—5/months) with mild intensity,
easily resolved with triptan. Beck Depression Inventory score <24.
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Chapter 6
Refractory Chronic Migraine Therapy
with Botulinum Toxin A

Reto Agosti

6.1 Case Presentation

Case 1

Patient AB, a 33-year-old female, born in 1967, jeweler vendor, was seeking help in
2000 for her severe migraine without aura. The attacks occurred on 15-20 days per
month typically between starts of her menstrual period and ovulation. She tried
numerous migraine prophylactic substances such as propranolol, verapamil, and
amitriptyline. Propranolol was used also for a chronic essential tachycardia around
110 bpm at untreated resting condition. With the combination of the above medica-
tions, the patient was able to maintain her part-time job. However, she used most of
her leisure time to suffer or recover from her numerous migraine attacks and head-
ache days. About 10-15 applications of sumatriptan were needed per month. In
2003, the use of Botox was finally approved by her health insurance and 100 units
were applied for the first time in 2004. Already after 2 weeks headache days and
migraine attacks began to diminish. Ever since the second treatment at a 3 month
interval, her headache burden sank to a few mild attacks per month. Botox contin-
ued to suppress headaches and migraines now for 10 years. After the 4th treatment
with Botox, she started to extend her treatment interval and is in need of Botox, now
only every 6 months. Her quality of life has improved tremendously (Figs. 6.1, 6.2,
and 6.3).

General introductory note: For reasons of simplicity, the term “Botox” is used in this chapter
instead of onabotulinumtoxinA.
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Fig. 6.1 Application of Botox (onabotulinumtoxinA) for chronic migraine according to the
PREEMPT study protocol (155 IU “fixed dose, fixed site” and optional 40 IU “follow the pain”)
(Illustrations by Janine Heers)
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Fig. 6.1 (continued) Muscle Left Midline Right

Frontalis 10 10
Procerus 5

Corrugator 5 5
Temporalis 20 20
Occipitalis 15 15
Rectus superior 10 15
Trapezius 15 15

lllustration: Janine Heers
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Fig. 6.2 Patient AB: headache diary before Botox treatment
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Fig. 6.3 Patient AB: Botox long-term efficacy (e.g., May to August 2011)

Case 2

Patient EG, a female born in 1960, chief dental hygienist, was started on Botox in
2004 for chronic migraine with numerous disabling attacks per month. Typically
her husband had to leave his work and pick her up at her practice due to inability to
continue her work or make the way home by herself. In addition to that, her husband
had to pick up their daughter from day care. Injections were initiated according to a
modified phase II study paradigm with 100 units. Her skin is causing extreme pain
sensation to every single injection — despite pretreatment with local lidocaine oint-
ment and ice. Nevertheless her benefits from Botox are “worth the pain” during the
injections. For years she had not to be picked up at work during migraine attacks a
single time. Attacks have been occurring less frequently and less disabling and are
treatable with subcutaneous sumatriptan. There is a clear end of dose effect usually
after 2.5 months. So far a total of 36 Botox treatments have been provided to the
patient. In the year 2013, 155 IU was applied and residual tender points in the tra-
pezius muscles additionally improved. Attack medications, mostly triptans, have
been markedly reduced.

Case 3

Patient JF, a female patient born 1967, accountant, was suffering from severe
chronic migraine with and without auras and severe depression for which she had
in-house treatment two times. Botox was applied every 3 months since 2007, totally
25 times. Both her migraines and her depressions did improve, and since the begin-
ning of Botox treatment, she did not require further hospitalization for severe
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depressions. Antidepressant medications were continued during Botox treatments
until today. Under 155 IE according to the phase III Research Evaluating Migraine
Prophylaxis Therapy (PREEMPT) protocol, her migraine condition further
improved.

6.2 Differential Diagnosis and How to Work Up This Kind
of Patient

Once diagnosis of a migraine is made (including imaging studies to rule out sec-
ondary headaches, criterion E of ICHD 1.1 or 1.2), no further diagnostic workup
is needed before initiating a treatment with Botox. However, for Botox treatment
of migraine, a diagnosis of “chronic migraine” (CM) is required according to the
PREEMPT protocols. The most reliable tool is a patient headache diary in which
the headache days can be distinguished between days with migraine and days with
non-migraine headaches. Neurological exam may reveal tender points in those
pericranial muscles that may receive additional dosages according to the “follow
the pain” paradigm (temporalis, occipitalis, and trapezius muscles). Oral antico-
agulation needs to be asked although full anticoagulation is not an absolute
contraindication.

6.3 Diagnostic Workup of the Cases

Diagnoses were made according to the ICHD classification of 1988 and 2004. All
patients had at least one MRI. They were all normal.

6.4 Summary of the Cases

All three cases fulfilled the criteria of chronic migraine, temporarily also of
MOH. Suffering was very high and quality of life very low.

The success of Botox treatment was subjective and reported as reduction in fre-
quency of headaches but a number of other improvements including severe episodes
of depression in one case. However headache diaries provide a very useful semi-
objective measure of suffering and success.

All patients try to extend the interval of Botox treatments, with success in one
case but no success in the other two cases. All cases of chronic migraine changed
into episodic migraine before receiving further treatments. The criterion for further
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treatments is usually the end of dose effect, i.e., increasing migraine frequencies
while planning further treatments.

Typically patients in clinical practice will continue or start on migraine/headache
prophylactic medications. There are no interactions known with any of the com-
monly used substances.

Botox against chronic migraine is extremely well tolerated and has numerous
advantages over daily preventive medication intake.

6.5 Brief General Information

The treatment of chronic medication-resistant migraine is complicated and demand-
ing both for the physicians and for the patients. Most CM cases bear also an overuse
of attack medications (see Chap. 11 for diagnostic considerations). In this case
reduction or cessation of attack medication is necessary. Treatment of CM is practi-
cally always based on medical treatment in combination with complementary
approaches. Basically all preventive medications used to treat high-frequency (but
still episodic) migraines are used. However, if a CM patient is seeking help from a
headache specialist, many medical treatments have already been applied — without
appropriate success or untolerable side effects.

Botox was introduced as a medical treatment in the 1970s for the treatment of
strabismus. Botox fulfilled the two most important characteristics of an intramuscu-
lar ocular treatment: efficacy in a minimal amount and lasting effect as long as pos-
sible. Botox was consequently used to treat many different conditions characterized
by muscular overactivity. In the late 1990s, William Binder in wrinkle study seren-
dipitously discovered that by treating hyperactive facial lines in some persons,
migraine improved as well. Several preliminary Botox migraine studies were made
with quite conflicting results. The phase II program (only episodic migraine was
included) revealed no superiority of Botox over placebo. However, it paved the
ground for the phase III PREEMPT studies which showed a positive effect of 155
unit Botox over placebo. These studies lead to registration for Botox against chronic
migraine by FDA (USA) and EMA in most European countries.

Botox bears several advantages over oral migraine preventive treatments: no oral
intake, no known systemic interactions, perfect compliance, minimal effort (aver-
age treatment of every 3 months vs daily medication intake), and very high tolera-
bility. Disadvantages are occasional minor and transient aesthetic changes in the
face and occasional transient aches and pains in the neck. Some patients express
high fears of injections or of the “poison” such that they will not try Botox. Efficacy
is in the range of 50 % reduction in frequency but a number of other improvements,
e.g., better efficacy of attack medications, reduced fear of the next attacks, or even
psychological improvements.

Botox has been used against migraine at Hirslanden Headache Centre in Zurich
since 2003 in over 1,000 patients. Originally 100 IU was applied and some patients
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are now switched to the PREEMPT protocol. However a number of patients with
satisfying response are still treated with 100 IU. Efficacy remained high in most of
the good responders. Typically patients try to extend the treatment interval beyond
the typical 3 months and reschedule when they experience worsening of their
migraines. Some patients for scheduling Botox treatments on demand resulting in
irregular intervals. In case of very low or missing improvements, Botox treatment
will be self-limiting to one or two cycles, thus limiting also the relatively high costs

of this treatment option.

Botulinum toxin is so far the only medical treatment somewhat specific for the

treatment of chronic migraine.

Key Points

Botox is the only approved medical treatment against chronic migraine.
Efficacy is in the range of 50 % (reduction of attack frequency by 50 %),
and in approximately 10 %, practically all attacks are prevented. Long-
term experience since the late 1990s and early 2000s shows persistent effi-
cacy (over 30 treatment cycles in my personal experience).

Botox is applied approximately every 3 months. All patients try to extend
the interval. In the case that Botox treatment is not effective, the treatment
will be ceased after one to three treatments — and overall costs will be lim-
ited automatically.

The PREEMPT protocol (155 IU fixed dose, fixed site and optional 40 TU
follow the pain) is clinically safe and useful.

Safety and tolerability are very high. Some aesthetic considerations are
sometimes made by patients concerning their face and some patients may
complain of neck aches temporarily.

With successful Botox treatment, savings can be made on attack treat-
ments, urgent medical care, neurological consultations, and prophylactic
treatment — in many cases weighing out substantially the previous costs
caused by the patients’ migraines before initiating treatment with Botox.
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Chapter 7
Complicated Migraine

Mark Obermann

7.1 Case Description

A 23-year-old medical student presents to the emergency room with moderate
to severe right-sided headache over the past 5 days. She reports that nausea and
vomiting, as well as phono- and photophobia, accompanied the headache ini-
tially. The pain is always present but fluctuates in pain intensity from moderate
to severe. It always stays in the described location. Mechanical allodynia has
developed over the right scalp over the past couple of days. She also reports that
she experienced a gradual onset of visual field disturbances that developed into
aright-sided hemianopia over several minutes and slowly resolved over 60 min,
with a small residual visual field defect in the left lower quadrant. In parallel to
the amelioration of her visual symptoms, she describes slow-onset sensory loss
and paresthesia starting with her right hand and progressing to the whole arm
within 10-15 min. She also experiences difficulties finding the right words and
feels that people seem to misunderstand certain words she is saying. The mild
aphasia and sensory symptoms did not resolve and are still present after 7 days
on presentation in the emergency room. Her usual migraine attack frequency is
once per month, but she never experienced aura before. Her mother suffers from
migraine with typical aura, and she has no siblings. Her past medical history is
otherwise unremarkable; she has never been to a hospital before and takes no
drugs. She is a nonsmoker and does take oral contraception, however.
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7.2 Differential Diagnosis and How to Work Up Such
a Patient?

The differential diagnoses that have to be considered in this case are those for
migraine with typical aura and its complications, acute headache including stroke,
intracerebral hemorrhage, subarachnoid hemorrhage, thunderclap headache, revers-
ible cerebral vasoconstriction syndrome, posterior reversible encephalopathy syn-
drome, arterial dissection, sinus thrombosis, arteriovenous malformations,
leptomeningeal angiomatosis (i.e., Sturge-Weber syndrome), and meningitis.

The key to the correct diagnosis of this patient is the differentiation of a typical
aura with other causes of focal neurological deficits. The unusually long aura with
otherwise typical migraine onset should prompt further investigations. A typical
aura lasts between 5 min and 1 h, as our patients’ visual aura did. It can be followed
by another aura symptom which then can last for another 60 min and so on. More
than three aura symptoms, i.e., visual, somatosensory, and aphasia, have rarely been
reported and would therefore also have to be considered quite unusual. Motor symp-
toms are uncommon and can last longer than 60 min, and the new International
Classification of Headache Disorders (ICHD-3 beta) suggests to regard migraine
patients with motor deficits as hemiplegic migraine. In migraine with multiple aura
symptoms, visual aura is often the first symptom, followed by somatosensory aura
and aphasia. The aura usually has a gradual onset with symptoms developing over
several minutes, reaching a steady plateau, and then slowly resolving. Sudden onset
is unusual and indicative of cerebral ischemia or hemorrhage. Cerebral computer
tomography (CCT) scan should be performed with CT angiography (CTA) to rule
out cerebral hemorrhage and other vascular pathology. CSF analysis should be used
to definitely rule out subarachnoid hemorrhage, when CCT is negative. However,
CT is often not sensitive enough to detect smaller ischemic lesions. Magnetic reso-
nance imaging should be performed where available. As our patient was outside any
reasonable time frame for systemic or local antithrombolytic therapy, MRI was con-
sidered dispensable in the subacute phase and was then reconsidered after the first
treatment attempts were unsuccessful. MRI is important to differentiate migrainous
stroke from a rare condition termed persistent aura without infarcts.

7.3 Diagnostic Workup of the Case

Neurological examination revealed right visual field hemianopia, mild expressive
aphasia, and hypoesthesia of the right arm, as well as moderate mechanical allo-
dynia over the right temporal and parietal scalp. CCT with CTA was performed, but
did not show any signs of acute cerebral infarct, subarachnoid hemorrhage, aneu-
rysm, tumor, sinus thrombosis, or other intracranial pathology. Transcranial ultra-
sound did not show any signs of cerebral vasoconstriction, cerebral vessel stenosis,
or dissection. Cerebrospinal fluid analysis was normal. Arterial blood pressure was
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120/80 mmHg, heart rate was 84/min., and temperature was normal with 37.2° C.
Routine blood work including CBC, ESR, CRP, and standard biochemistry, as well
as thyroid function was unremarkable.

She was treated with 1,000 mg intravenous (IV) acetylsalicylic acid and 10 mg
metoclopramide IV that considerably improved the headache for several hours but
did not resolve the neurological deficits. Pain started to worsen again; she was
treated with prednisolone 250 mg IV and diagnosed with status migrainosus and
persistent migraine aura.

She continued to receive prednisolone 250 mg IV over 3 days, and the headache
gradually resolved. The other symptoms slowly improved over the next 2 weeks.
There were no residual neurological deficits on follow-up examination 3 weeks
later. Magnetic resonance imaging (MRI) was performed 3 weeks after symptom
onset and showed cortical laminar necrosis in the left occipital lobe consistent with
migrainous infarction (Fig. 7.1).

7.4 Summary of the Case

This 23-year-old student suffered from migrainous infarction following her first
migraine with aura attack. She hesitated to seek medical attention, because as a
medical student she was well aware of her migraine and suspected this to be her first
migraine with typical aura that she knew well from her mother. The persistence of
symptoms made her realize that this may not be a typical migraine attack after all
and present to the emergency room. Neurological examination revealed hemiano-
pia, hypoesthesia of the right arm, and mild expressive aphasia. CCT scan was unre-
markable and symptoms were classified as status migrainosus but remained
refractory to specific treatment attempts. MRI in the post-acute phase revealed lami-
nar necrosis indicative of migrainous infarction. The neurological symptoms gradu-
ally improved, and she was discharged from the hospital 3 weeks after symptom
onset without any residual neurological deficit.

7.5 Definition of Complications of Migraine

Five complications of migraine are recognized by the ICHD-3 beta (Table 7.1): sta-
tus migrainosus, persistent aura without infarction, migrainous infarction, migraine
aura-triggered seizure, and in the appendix migraine aura status. The complication
should be coded in addition to the underlying migraine subtype.

Status migrainosus is defined as debilitating migraine attack that lasts more than
72 h but has otherwise all the typical characteristics of a migraine attack with or
without aura. Remissions of up to 12 h related to medication or sleep are accepted.
Status migrainosus can last several weeks (mean 4.8 weeks; range 3-10), and
patients with aura are more likely to develop status migrainosus. Precipitating fac-
tors can be stress and anxiety, menstruation, and lack of sleep.
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Fig. 7.1 (a) Diffusion-weighted image (DWI) 3 weeks after symptom onset does not show acute
signs of ischemia anymore, (b) small laminar necrosis in the occipital cortex suggests migrainous
infarction in fluid-attenuated inversion recovery (FLAIR) sequence

Migrainous infarction is defined as one or more migraine aura symptoms associ-
ated with an ischemic cerebral lesion on neuroimaging in the appropriate brain area.
Usually, patients are younger women and demonstrate typical aura symptoms that
last over 60 min. Lesions are mostly located in the posterior circulation. The
migrainous infarct has to develop in the course of a migraine attack; otherwise, it is
considered an ischemic stroke of other cause and has to be worked up accordingly.
Migraine patients with aura have a twofold risk of ischemic stroke, but these strokes
are not necessarily migrainous infarctions. The mechanisms associated with higher
stroke risk remain unclear.
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Table 7.1 Complications of migraine

Status migrainosus Debilitating migraine attack that lasts more than 72 h

Remissions of up to 12 h related to medication or sleep are
accepted

Status migrainosus can last several weeks
Precipitating factors are stress/anxiety, menstruation, and lack of

sleep
Persistent aura without Aura symptoms that last over 1 week without evidence of
infarction infarction on neuroimaging
Migrainous infarction One or more migraine aura symptoms associated with an ischemic

cerebral lesion on neuroimaging
Infarct develops in the course of the migraine attack
Aura symptoms last over 60 min
Lesions mostly located in the posterior circulation
Younger women are often affected
Migraine aura-triggered Occurs within 1 h after or during a migraine with aura attack
seizure
Migraine aura status Multiple auras (at least 2) occurring per day for more than 3 days
in patients with migraine with aura

Persistent aura without infarction is characterized by aura symptoms that last
over 1 week without evidence of infarction on neuroimaging. Symptomatic causes
for the persistent aura need careful diagnostic workup. Aura symptoms that last
longer than 1 h, but less than 1 week, should be regarded as probable migraine with
aura and not necessarily persistent migraine aura. This gap in the classification is
subject to debate.

Persistent aura without infarction has to be differentiated from migraine aura
status that is defined as multiple auras (at least 2) occurring per day over more than
3 days in patients fulfilling the diagnostic criteria for migraine with aura. Headache
does not necessarily have to accompany these aura symptoms.

Migraine aura-triggered seizure is rather self-explanatory and should occur
within 1 h after or during a migraine attack. It is much more common that an epilep-
tic seizure triggers a migraine attack, which is sometimes referred to as “migra-
lepsy.” Even though a migraine aura-triggered seizure is a very rare condition, it
underlines the close relationship of these paroxysmal brain disorders.

7.6 Brief General Information

Migraine with aura affects between 3 and 5 % of the adult population in industrial-
ized countries. It is usually a paroxysmal and benign disorder but occasionally poses
complications with sometimes serious consequences. Complicated migraine is not
a strictly defined term but was used in different context with different meaning and
association. Migraine with aura itself was also referred to as complicated migraine.
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Complicated migraine is also known as complex migraine or migraine accompag-
née and included syndromes such as hemiplegic migraine, basilar artery migraine,
ophthalmoplegic migraine, and retinal migraine. Many of these conditions are much
better defined today, and the complications of migraine are specified in Chap. 1.4.1—
1.4.4 of the ICHD-3 beta.

The true prevalence and incidence of the five characterized complications of
migraine remains unknown, but currently available clinical evidence suggests that
they are quite rare. Only 3 % of 8,821 patients treated in French tertiary headache
centers over the past 11 years presented with status migrainosus or migraine aura
status. Both conditions more commonly occur in patients with low frequent migraine
with aura that have one or more precipitating factors such as stress and anxiety,
menstruation, and lack of sleep. One third of patients report recurrence of these
migraine complications with at least a second episode in their life. Migraine
frequency and pain severity return to normal after the status is over.

Migrainous infarction is a rare but specific type of ischemic stroke developing
during an attack of migraine with aura. Migraine with aura is a risk factor for isch-
emic stroke in women under the age of 45 years, particularly when combined with
other risk factors such as smoking and oral contraceptives. Individuals with migraine
with aura seem to have more white matter lesions and larger ischemic infarctions
than control patients. However, only a minority of these strokes can be classified as
migrainous infarction. Estimated incidence of migrainous infarction as high as 0.5—
1.5 % of all strokes was suggested. The most common clinical presentation is hom-
onymous visual field defect due to ischemia in the distribution of the posterior
cerebral artery, but it may affect all vascular territories. The pathogenetic mecha-
nisms responsible for migrainous infarction remain unresolved. It was suggested
that insufficient regional blood flow following cortical spreading depression (CSD)
in susceptible patients leads to the development of migrainous infarction. CSD is
associated with alterations in vascular perfusion, with initial hyperemia followed by
a longer period of reduced cerebral perfusion. In normal migraine auras this perfu-
sion deficit is time limited, does not reach the ischemic threshold, and is associated
with decreased neuronal metabolism. In migrainous infarction the ischemic thresh-
old appears to be lowered thus leading to permanent cerebral damage and persistent
neurological deficit. It was hypothesized that repeated vasoconstriction, migraine-
induced platelet aggregation, and endothelial activation may lead to a higher sus-
ceptibility for ischemic events. In the diagnostic evaluation of suspected migrainous
infarction, the reverse causality of ischemia-triggered migraine attacks must be con-
sidered as ischemia may trigger CSD resulting in a migraine attack. Out of 200
retrospectively reevaluated patients with the initial diagnosis migrainous infarction,
only 40 fulfilled the ICHD-2 criteria. All others turned out to have other cardiac or
vascular conditions more likely to be responsible for the stroke.
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Chapter 8
Migraine with Aura: A CADASIL Case

Sanne van Sonsbeek, Joost Haan, and Michel D. Ferrari

8.1 Case Description

This patient was a 42-year-old man who had suffered from headache attacks since
he was 24 years old. Most of the attacks started with a gray dot in the corner of the
right visual field, increasing to a right hemianopsia within 20 min, which quickly
disappeared. There never were left-sided visual disturbances. During some of the
attacks there were right-sided paresthesias in the arm and face; once his wife
noticed slurred speech. Left-sided throbbing headache normally occurred shortly
after the disappearance of these symptoms, with some nausea and photophobia and
lasting for 1 or 2 days. One or two tablets of paracetamol would sufficiently
decrease the intensity of the pain and enable continuance of daily activities.
Frequency of the attacks varied from only one per year to once per month. A
diagnosis of migraine with aura was made, with no need for further analysis or
adjustment of treatment.

Nevertheless, he now visited our outpatient clinic because in the last 2 months he
noticed a change in frequency of the attacks and a change in the occurrence of the
symptoms. The visual symptoms might occur up to four times per day, sometimes
without headache. They were still strictly right sided, but lasted up to 2 h.
Neurological examination showed no abnormalities, and his blood pressure was
normal.
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8.2 Differential Diagnosis and How to Work Up
This Type of Patient

The initial diagnosis was typical aura with migraine headache (International
Classification of Headache Disorders; ICHD category 1.2.1). The aura consists of
visual phenomena (enlarging scotoma in the left or right visual field) in 90 % of the
cases, and in the remaining 10 % sensory, speech, or motor symptoms occur along
with the visual symptoms. Typically, the aura symptoms slowly increase and last less
than 60 min. In the case of multiple aura symptoms, the total duration of the aura can
be proportionally longer, but none of the separate symptoms exceeds 60 min.

Neuroimaging is not needed to make a diagnosis of migraine in typical cases.
Only when there are atypical symptoms, or abnormalities during neurological
examination, must cerebral computed tomography or (preferably) magnetic reso-
nance imaging (MRI) be considered. In population-based MRI studies of migraine
patients, an increased prevalence of cerebral infarcts and white matter lesions was
found, but this probably reflects more the underlying mechanism of migraine rather
than its clinical importance.

In this patient, the symptoms had changed over the last 2 months. There were
auras without headache and several auras per day, besides which the aura symptoms
lasted longer than 60 min. In cases of prolonged aura and aura without headache,
structural or vascular etiology must be considered. The same holds true for aura
symptoms always occurring on the same side.

8.3 Diagnostic Workup of the Case

There were several alarm signals in this case to consider. First, a notable change
occurred in the attack frequency. Migraine patients can experience periods with
both more and fewer attacks, which is often explained by factors such as sleep
deprivation, depression, overuse of analgesics or caffeine, or (in women) hormonal
factors. Second, prolonged auras occurred. It is not known how often a structural
abnormality is found in cases of atypical, prolonged auras. From clinical experi-
ence, however, it would seem that atypical aura symptoms (acute onset or prolonged
aura) can in rare cases point to vasculopathies.

In this case it was also remarkable that the aura symptoms always occurred on the
right side. Almost all patients with migraine with aura have a “preferred” side for the
aura, but now and then experience symptoms on the other side. Aura symptoms always
on the same side may indicate a (contralateral) structural lesion, such as an arteriove-
nous malformation or carotid dissection, and therefore warrant (cerebral) imaging.

An extended family history of the patient revealed that his older brother was diag-
nosed with multiple sclerosis (MS), as was a paternal aunt. The patient’s father had
suffered from ischemic strokes since the age of 45 years, for which no cause was
found. At the age of 73 he was now severely demented, with pseudobulbar palsy and
a right-sided hemiparesis. The paternal grandmother died at the age of 60 years, in a
state of severe cognitive decline that had developed in a stepwise fashion over 10 years.
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Fig. 8.1 Cerebral MRI scan showing extensive white matter hyperintensities (leukoencephalopa-
thy) and multiple lacunar lesions. The white-matter hyperintensities were located periventricularly
and in frontal, parietal, and temporal lobes of both hemispheres. There was also involvement of the
external capsules (a) White matter lesions in the anterior temporal lobe (arrow), typical for
CADASIL; (b) involvement of the external capsule (arrow); (c) extensive bilateral leukoencepha-
lopathy with subcortical lacunar infarcts

A cerebral MRI scan was performed (Fig. 8.1), which showed extensive white
matter hyperintensities (leukoencephalopathy) and multiple lacunar lesions. The
white matter hyperintensities were located periventricularly and in frontal, parietal,
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and temporal lobes of both hemispheres. There was also involvement of the external
capsules (Fig. 8.1). General laboratory screening (including blood chemistry and
lipid spectrum) and additional hypercoagulability screening, as per usual in young
stroke patients, did not reveal any abnormalities. Cardiac screening including a
transesophageal echo did not show a source of cardiac embolism.

Based on the MRI findings of white matter hyperintensities one may consider MS,
but the finding of lacunar lesions (at the age of 42) and the remarkable family history
made this less likely. The family history raised the suspicion of CADASIL (cerebral
autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopa-
thy). DNA analysis of the NOTCH3 gene, located on chromosome 19, indeed showed
a mutation in exon 4 of this gene. Subsequent analysis showed that the brother and
aunt (who were both thought to suffer from MS), in addition to the father of the
patient, all carried the same mutation. On reconsideration, all affected family mem-
bers were discovered to have a cerebral MRI appearance typical for CADASIL.

8.4 Summary of the Case

This 42-year-old man suffered from typical migraine attacks with (strictly unilat-
eral) aura, but recently the frequency of the attacks had increased and atypical,
prolonged visual auras had occurred. Structural and vascular causes had to be con-
sidered. An MRI scan showed lacunar lesions and extensive leukoencephalopathy.
This typical image and the remarkable family history raised the suspicion of
CADASIL, confirmed at DNA analysis by the NOTCH3 gene. Additional labora-
tory and cardiac screening ruled out other causes of (young) stroke.

8.5 CADASIL: Migraine, Stroke, Dementia, and More

CADASIL is a hereditary microangiopathy caused by mutations in the NOTCH3
gene on chromosome 19. Many different mutations in this gene have been found.
The main features of CADASIL are ischemic episodes, cognitive deficits, migraine
with aura, and mood disorders. The course of the disease can vary between families
and between members of the same family.

Migraine affects 2040 % of mutation carriers and often is the presenting symp-
tom, with a mean age of onset in the mid-20s. Most CADASIL patients suffer from
migraine with aura. The aura can vary from typical visual symptoms to extensive
sensorimotor involvement, speech problems, and hemiplegia. Auras are often pro-
longed and atypical. CADASIL can also lead to sudden coma.

Of symptomatic individuals, 70-85 % experience (recurrent) ischemic episodes
(transient ischemic attacks or strokes). After migraine, ischemic events are the most
frequent presenting symptoms, with a reported mean age of onset of 41-49 years,
ranging between 20 and beyond 60 years.

Cognitive deficits are also frequent in CADASIL and include attention deficits,
mental slowness, and executive disorders. The cognitive decline is attributed to leu-
koencephalopathy and (multiple) lacunar infarctions. Cognitive disorders, however,
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Table 8.1 Neuroimaging: MRI features of CADASIL

White matter signal hyperintensities (leukoencephalopathy) and lacunar lesions
Bilateral: almost symmetrically distributed within the white matter

Located at subcortical areas mostly in the frontal lobes, followed by the anterior temporal and
parietal lobes, and external capsules

Presence of lacunar lesions mostly begins to appear in the fourth decade, besides which the deep
white matter can also be present in the external and internal capsules, basal ganglia, thalamus,
and brainstem

Lesion load and distribution significantly increases with age

can also be found before the onset of ischemic stroke. Most patients experience
gradual cognitive deterioration, finally progressing to a subcortical dementia. In
addition, 20-30 % of CADASIL patients suffer from psychiatric disorders, mostly
mood disorders. Epileptic seizures, probably secondary to (multiple) strokes, have
been reported in 5-10 % of patients.

Neuroimaging features of CADASIL (Table 8.1) include white matter signal
hyperintensities (leukoencephalopathy) and lacunar lesions. In symptomatic
patients, white matter hyperintensities are symmetrically distributed and are located
in the periventricular and deep white matter. Within the white matter, lesions occur
mostly in the frontal lobe, followed by the temporal and parietal lobes. Distinctive
for young (20-30 years) and often asymptomatic mutation carriers is the presence
of white matter abnormalities in the anterior temporal lobes, with the rest of the
white matter unaffected (apart from periventricular caps). The presence of lacunar
lesions increases significantly with age, and begins to appear in the fourth decade.
These lesions are most frequently located in the deep white matter, but can also be
present in the basal ganglia, thalamus, internal and external capsules, and
brainstem.

8.6 Brief General Information

In patients presenting with atypical migraine aura or (lacunar) stroke at a young age
without other cardiovascular risk factors, a detailed family history should be
obtained. In cases of alarm symptoms in patients with migraine, an MRI scan should
be included in the workup. CADASIL is a diagnosis that can be made on the clinical
presentation in combination with family history and MRI. The detection of a muta-
tion in the NOTCH3 gene on chromosome 19 confirms the diagnosis.

There are no treatment options for CADASIL. Some physicians prescribe sali-
cylic acid or other anticoagulants, as is common practice in stroke prevention.
Nevertheless, the effects of such agents on CADASIL patients are unclear. As one-
third of patients with CADASIL show cerebral microbleeds on MRI, anticoagulants
can even form a possible risk for cerebral hemorrhage.

Common sense dictates adequate management of cerebrovascular and lifestyle
factors such as high blood pressure and cholesterolemia. However, not much is
known about the effects of these interventions on the natural course of the disease
in the long term.
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Key Points for Patients with Migraine and Atypical or Prolonged Aura

* Atypical or prolonged aura must be specified and demands further
analysis.

* In persistent aura, neuroimaging should always be in the workup.

» The differential diagnosis for headache and stroke is broad and includes
giant cell arteritis, vasculitis, dural venous sinus thrombosis, arterial dis-
section, meningitis, reversible cerebral vasoconstriction syndrome, and
many other diseases.

* A detailed family history and neuroimaging can give clues for the presence
of hereditary diseases such as MELAS (mitochondrial encephalopathy,
lactic acidosis, and stroke-like episodes) and CADASIL in migraine
patients.
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Chapter 9

Syndrome of Transient Headache

and Neurological Deficits with Cerebrospinal
Fluid Lymphocytosis (HaNDL)

Julio Pascual and Nuria Riesco

9.1 Case Presentation

This 33-year-old teacher came to our emergency ward due to headache and speech
difficulties. One hour earlier he had told his wife that he noticed headache, “I feel
all my head pulsating darling”. He took a paracetamol pill and went to bed. Twenty
minutes later her wife found him agitated and with an incoherent and unintelligible
speech. His wife called the emergency services and stroke code was activated.
When he arrived he was conscious but tended to remain with his eyes closed and
with his hands on his head. Global aphasia was evident and there seemed to be a
slight motor weakness of his right extremities, where an indifferent plantar response
was obtained. There were no apparent hemianopsia, meningeal signs, and abnor-
malities in the cranial nerves, including optic fundi, or in the neurovascular exami-
nation. Systemic examination was unremarkable, except for a slight axillary
temperature elevation (37.6 °C). His blood pressure was 115/067 mmHg. Her wife
explained us that 2 days earlier he had visited his GP due to an episode of pulsating
headache, which lasted about 5 h and was accompanied by some feeling of numb-
ness in his right hemibody. He was already asymptomatic and his physical exam
was normal. His GP thought he had experienced a migraine attack with aura and
gave an appointment for his neurologist specialist in 3 weeks.

He had no medical antecedents and took no medication. His wife said he had had
some diarrhoea and general malaise 2 weeks earlier for about 2 days. Her mother had
had, especially in her 30s, attacks of migraine both without aura and with typical aura.
His father and two brothers were healthy and did not refer to a headache history.
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9.2 Differential Diagnosis and How to Work Up
This Kind of Patient

Even though the majority of patients consulting due to headache suffer from pri-
mary headaches, this patient came to our hospital due to an acute development of
headache and symptoms and signs suggesting damage in cortical areas in his left
hemisphere, which is one of the red flags on approaching a patient consulting due to
head pain. What would be the diagnostic possibilities in this particular patient? A
space-occupying lesion with an acute impairment, such as a haemorrhage within a
neoplasm, would be the first diagnosis to be ruled out in terms of severity. When
confronted with a patient with acute headache and remarkable focal signs, the first
mandatory step is to obtain immediately a computerised tomography (CT) scan,
preferably with and without contrast, to rule out a space-occupying lesion, which
could justify his clinical picture. Thorax X-rays and urgent laboratory determina-
tions are a mandatory first step in these patients.

The patient had no medical antecedent suggesting a neoplasm and came to our hos-
pital as a stroke code. In fact, he had had an episode of right hemicorporal numbness
which could be interpreted as a transient ischemic attack 2 days earlier. Therefore, if his
admission CT scan is normal, the next immediate step would be to obtain an angio-CT
of cranio-cervical vessels together with a diffusion-perfusion CT to rule out acute isch-
emic stroke. There are several clinical clues which do not support the possibility that
acute ischemic stroke is the reason for our patient’s clinical picture. First, headache was
a very prominent symptom in this case, even in the first transient episode, and preceded
the focal symptoms. Second, this is a young patient with no known medical anteced-
ents. Angio-CT would also serve to rule out or confirm other diagnostic possibilities for
this patient, “the syndrome of reversible cerebral vasoconstriction”, which manifests as
recurrent episodes of headache and a variety of focal symptoms.

This patient had a slight temperature elevation, headache, and prominent apha-
sia. Once a space-occupying lesion has been ruled out, it is also mandatory to
exclude, by means of a lumbar puncture, a viral meningoencephalitis, mainly of
herpetic origin. The opening cerebrospinal pressure, its aspect, the presence, type
and number of cells, biochemistry, and microbiology must be studied.

Is migraine with aura a diagnostic option for this patient? Even though we cannot
rule out 100 % of this possibility, there are several potent arguments, which do not
support migraine with aura as his diagnosis. First, he did not have a history of previ-
ous headaches and most migraineurs have experienced their first migraine attacks
well below age 30. The prevalence of migraine is so high, almost 20 % of the popu-
lation, that we must be very careful on interpreting family antecedents. Just by
chance, therefore, one out of five subjects in a given family will suffer from migraine
attacks. Second, in this case there were no visual symptoms, which are noticed in
more than 90 % of migraine auras. Also both prolonged aura duration and appear-
ance after headache initiation are not typical of migraine with aura attacks. Finally,
there are other aspects of the clinical history, such as gender or bilateral location of
pain, which are not typical for migraine.
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9.3 Diagnostic Workup of the Case

On admission his laboratory determinations, including biochemistry, haematology
and clotting tests, ECG, thorax X-rays, and brain CT scan, were unremarkable. A
cranio-cervical angio-CT and brain diffusion-perfusion imaging were also normal.
A lumbar puncture was performed with the following immediate results: opening
pressure 220 mm H,O0, glucose 60 mg/dl, protein 79 mg/dl, and 167 cells (98 %
lymphocytes). Four hours after his arrival to our hospital, he became totally asymp-
tomatic. Intravenous acyclovir was initiated. Brain MRI, angio-MRI, and an echo-
cardiogram disclosed no abnormalities. A brain SPECT and an EEG, obtained 10
and 12 h after his arrival, showed decreased parietotemporal uptake in the left hemi-
sphere and a generalised slowing over the left hemisphere, respectively. All cerebro-
spinal serologies and cultures were negative, including PCR herpes screening. Both
SPECT and EEG results were within normal limits 2 days later. Acyclovir was
stopped. He remained asymptomatic for 3 days, but after that period, he experienced
two similar new episodes (in 1 week) of bilateral headache plus aphasia and right
hemicorporal numbness and weakness lasting 6 h in one case and left hemicorporal
numbness and weakness lasting 5 h in the other. A new lumbar tap 1 week after
admission showed 278 cells (100 % lymphocytes), 87 mg/dl protein, normal glu-
cose, and negative microbiological studies. The patient remained asymptomatic. A
new lumbar tap, 2 months later, was within normal limits.

9.4 Summary of the Case

This otherwise healthy 33-year-old man came to our hospital due to two episodes in
48 h of bilateral headache and focal symptoms in his left hemisphere, both lasting
several hours and resolving spontaneously. His interictal systemic and neurological
exams were normal, except for the presence of a slight temperature elevation. A
structural lesion was ruled out by the emergency CT scan. In addition, an evolving
stroke or the syndrome of reversible vasoconstriction was also excluded by the nor-
mality of the cranial angio-CT and diffusion-perfusion studies. A lumbar tap found
moderate lymphocytic pleocytosis with hyperproteinorrachia and normal glucose in
a cerebrospinal fluid with increased pressure. All microbiological studies were neg-
ative, as well as cranial MRI and angio-MRI and echocardiogram, but both acute
brain SPECT (Fig. 9.1) and EEG (Fig. 9.2) were suggestive of hypofunction of the
left hemisphere. In spite of acyclovir treatment, he experienced a few days after
admission two new reversible episodes of bilateral, pulsating headache and focal
symptoms (in the right hemisphere in one occasion and in the left hemisphere in the
last attack) lasting hours. After those episodes he remained asymptomatic and cere-
brospinal fluid normalised in 2 months. This constellation of symptoms/signs and
complementary studies is diagnostic of the syndrome of transient headache and
neurological deficits with cerebrospinal fluid lymphocytosis (HaNDL).
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Fig. 9.1 Brain SPECT done
the day after admission
showing decreased
radionuclide uptake in left
hemisphere, predominantly in
its posterior areas (arrows)

9.5 Definition of HaNDL

According to the “International Classification of Headache Disorders, 3rd edition
(beta version)”, the syndrome of HaNDL is described as migraine-like headache
episodes accompanied by neurological deficit including hemicorporal paraesthesia
and/or weakness and/or dysphasia, but positive visual symptoms only uncommonly,
lasting >4 h. There is lymphocytic pleocytosis. The disorder resolves spontaneously
within 3 months. As expected with all other set of criteria, this syndrome should not
be better explained by any other ICDH-3 diagnosis.

9.6 Brief General Information

The clinical picture of HaNDL is of 1-12 discrete episodes of transient neurological
deficits accompanied or followed by moderate to severe headache. Most of the epi-
sodes last several hours but some may last for more than 24 h. The neurological
manifestations include sensory symptoms in about three quarters of cases, aphasia
in two thirds, and motor deficits in a little over half. Migraine-aura-like visual symp-
toms are relatively uncommon (fewer than 20 % of cases). The syndrome is more
common in males around 30 and resolves within 3 months without treatment.
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Fig. 9.2 EEQG carried out 16 h showing generalised slowing over the left hemisphere

In addition to CSF lymphocytosis (up to 760 cells/pl), there are elevations of
CSF total protein (up to 250 mg/dl) in >90 % of cases and of CSF pressure (up to
400 mm CSF) in more than 50 % of cases. Even though the aetiology of the syn-
drome is not known, the presence of a viral prodrome in at least one quarter of cases
has raised the possibility of an autoimmune pathogenesis. A recent description of
antibodies to a subunit of the T-type voltage-gated calcium channel CACNA1H in
the sera of two patients with this disorder supports this view.

Increased cerebrospinal pressure is occasionally present. Routine CT and MRI
scans (with or without intravenous contrast) and angiography are invariably normal
when performed outside of an episode. Microbiological studies have been uni-
formly normal. EEG and SPECT scans may show focally abnormal areas consistent
with the focal neurological deficits.

Most patients with this syndrome have no prior history of migraine. The clini-
cian must consider other diagnoses that may share some of its clinical features,
including hemiplegic migraine, neuroborreliosis, neurosyphilis, neurobrucellosis,
mycoplasma, granulomatous and neoplastic arachnoiditis, encephalitis, and CNS
vasculitis.
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Key Points for the Diagnosis of HaNDL

* Men between 20 and 40 years of age

* “Viral” antecedent infection 2-3 weeks earlier

» Up to 12 episodes of moderate-severe bilateral headache accompanied by
changing neurological deficits and occasionally some temperature
elevation

* Most common: numbness+ aphasia>hemiparesis lasting up to several
days (mean 5 h)

 Total resolution within 3 months

* Cerebrospinal fluid: lymphocytosis with negative aetiological results

* Normal neuroimaging

* EEG: transient focal slowing

* SPECT: focal decreased uptake
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Chapter 10
Migraine Patient with MRI Lesions

Peter S. Sandor and Andreas R. Gantenbein

10.1 Case Description

A 32-year-old chef having migraine without aura since the age of 22 suffered an
epileptic tonic-clonic seizure a week before Christmas. He was brought to the emer-
gency department, diagnosed with a low-grade glioma in the right parietal lobe and
operated on the following day successfully. Pathology revealed grade II oligoden-
droglyoma. The postoperative imaging showed complete removal of the tumour,
with some scar tissue at the place the craniotomy had been performed (Fig. 10.1).

Initially, his neurological examination was described to be unremarkable, but he
strongly complained of severe migraine-type headaches, that, except for their inten-
sity and daily occurrence, were very similar to the migraines he had experienced
before the operation.

He also complained of difficulties falling asleep and it often took him until the
early morning until he was able to get some rest.

About 2 months after the operation, he was referred to our specialized headache
clinic. Until that time, he had not worked yet and his relationship to his girlfriend
had become very difficult, as he had become a completely different person after the
operation: without initiative, not sleeping, moderately depressed and about to lose
his work due to these changes.

Thereafter, he was treated on monotherapy using valproate, topiramate and
lamotrigine for control of both headaches with migrainous phenotype and epileptic
discharges. As monotherapies were unsuccessful, combination treatments with
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Fig. 10.1 T2-weighted MRI before (a) and 1 year after the operation (b) of a low-grade glioma.
In the follow-up image, the craniotomy site and some degree of gliosis are to be seen

additional SNRIs (duloxetine, venlafaxine) were initiated, again, without clinically
significant control of his headaches. All of the above treatments were tried in
increasing dosages and at high doses for a sufficient length of time.

EEG, that was made every 3 months during the first year after referral, showed a
breech rhythm, but was otherwise unremarkable. In one occasion, about 6 months
after the operation, the patient came to the emergency unit complaining about excru-
ciating migraine-type headaches, indicating that he was considering suicide. He was
admitted to the medical department under neurological supervision, and the EEG
showed mild slowing together with serial (up to 2 s) spike-wave complexes in the
region of the operation site. Valproate serum levels were low, and, after having both
corrected dosage and controlled for regular intake, resulting in therapeutic serum
levels, the headaches returned to their previous levels of mostly moderate intensity.

One month after this, he presented routinely in the clinic complaining of a new
symptom, which was a bizarre tremor of the legs resulting in difficulties walking,
but without falls. He provided the information that he had finally lost both his work
and his girlfriend. Another MRI and an EEG recording did not show any unex-
pected abnormality. His leg tremor was suspected to be of functional origin, which
was confirmed by two other neurological colleagues having examined the patient at
this occasion.

A psychiatrist was involved and diagnosed a pathological stress reaction with
psychosomatic symptoms in addition to the neurological problems. The psychiatric
opinion was that the chronic headaches with migrainous phenotype might well be
of psychosomatic origin altogether, resulting from the difficulties to adapt to having
been diagnosed with a brain tumour. Psychotherapy was initiated on an outpatient
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basis, without any benefit for 6 months. A subsequent psychosomatic hospitaliza-
tion was discontinued by the treating psychiatrist because the patient had a tonic-
clonic seizure that was diagnosed to be most probably functional in the neurological
department where the patient had been brought to.

In the course of the disease, the patient was stabilized as far as his headache and
sleep were concerned, but up to now, 2 years after his operation, has not returned to
his previous life. He lives on a small invalidity pension and has started to work a few
hours per week helping his successor as a chef in the same restaurant he had been
prior to his operation.

10.2 Differevntial Diagnosis and How to Work Up This Kind
of Patient

In this patient the differential diagnosis is complex; as for his headaches, his sei-
zures and his behaviour, both somatic and functional might play a significant role.

The tumour is a somatic diagnosis and the exstirpation certainly might lead to
chronic post-craniotomy headaches. Their classification according to the
International Headache Society is possible without any phenotypic description, so
migrainous features can well be accepted in this context. Thinking pathophysiologi-
cally, the headaches might be considered to be chronic migraine, triggered by the
craniotomy based on previous episodic migraines. Classification following these
pathophysiological considerations is not possible in the International Headache
Society framework, but did influence the choice of prophylactic medication. There
is a third possibility to account for at least the very strong headaches during repeti-
tive epileptic discharges: hemicrania epileptica. As the onset of the excruciatingly
strong headaches was not observed, a classification of these headaches cannot be
made, but an epileptic origin of the exacerbation remains highly probable.

The role of psychosomatic aspects in this complex health problem is difficult to
establish. It is reasonable to think that it might be considerable. However, concern-
ing the headaches, there is sufficient evidence supporting a somatic origin that other
causes are not necessary to explain the clinical picture. In the context of (peudo?-)
seizures, this seems to be more complex.

10.3 Diagnostic Work-Up of the Case

In this patient, regular EEG recordings and MRI imaging but also blood tests includ-
ing serum levels of antiepileptics/headache prophylactic substances complimented
the rather frequent clinical appointments. The most important “diagnostic work-up”
has been a good and trustful relationship accepting the complex and not merely
neurological nature of the disorders.
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10.4 Summary of the Case

This is a young episodic migraineur having been diagnosed with a low-grade gli-
oma after a first epileptic seizure. After tumour extirpation, he suffered chronic,
migraine-like post-craniotomy headache along with complex partly psychosomatic
disturbances, and he was largely resistant to pharmacotherapy, but could be stabi-
lized on a modest level.

10.5 Definition According to the International Classification
of Headache Disorders (ICHD)

According to ICHD-II as well as ICHD-3 beta, the relevant diagnoses are episodic
migraine without aura before the tumour and post-craniotomy headache and hemi-
crania epileptica in the clinical course of disease.

Key Points

» It seems to be key that most headaches can be pathophysiologically inter-
preted, facilitating a scientifically based approach concerning prophylaxis.

» Further, only very rarely, and certainly not in this case, can headaches con-
vincingly be explained as of functional origin.

» The therapeutic relationship between headache specialist and patient
seems to be important to result in — at least — some degree of
improvement.
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Chapter 11
Migraine and Patent Foramen Ovale

Dagny Holle

11.1 Case Description

A 50-year-old shop assistant was admitted to my clinic from the cardiologist for
neurological examination before planned patent foramen ovale (PFO) closure. The
woman reported that she suffers from an episodic migraine since her 20s.
Approximately four times a month, she has severe pulsating headache attacks
accompanied by nausea, phono-, and photophobia. Pain is aggravated by routine
physical activity and she prefers to lie down and sleep. Sometimes she sees flicker-
ing lights for approximately 15 min in terms of a visual aura before headache starts.
When pain gets worse she takes ibuprofen which shows some beneficial effect.
A prophylactic medication has never been tried.

The patient reported that she had a gastrointestinal infection a few weeks ago. She
had to lie in bed for a few days and could not adequately eat and drink. When she tried
to go to the toilet and rose up quite rapidly, she realized drowsiness and passed out.
Her husband told that she slumped to the ground but regained consciousness within a
few seconds. When she was brought to the emergency room, a low blood pressure was
measured and the event was attributed to syncope. The further cardiologic diagnostic
evaluation included transesophageal echogram (TEE) which showed a patent fora-
men ovale (PFO) but no further pathology. The PFO was medium in size showing a
shunt during provocative maneuver (Valsalva) but not spontaneously. A cerebral MRI
and EEG which showed no pathological findings had been performed, additionally.

When the patient was released, the cardiologist told her that no other reason for
syncope was found than orthostatic dysregulation during gastrointestinal infection.
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Additionally, she was informed that she has a PFO “that is responsible for her
migraine attacks.” She was told that she “could be cured from the migraine by clo-
sure of the PFO.”

The patient was quite excited about the chance never to suffer from a migraine
attack again. She asked me about my opinion and was a little bit afraid of possible
side effects of the intervention.

Her past medical and neurological history was unremarkable with the exception
of a medically successful treated thyroid hypofunction. She told me that her sister
and her daughters were also suffering from migraine attacks.

11.2 Differential Diagnosis and How to Work Up
This Kind of a Patient

This patient suffers from an episodic migraine with visual aura according to the cur-
rent IHS criteria. As she reports a typical clinical presentation and neurostatus was
completely normal, no further differential diagnosis had to be pondered and no
workup had to be done. A cerebral MRI had been already performed and did not
show any pathology. However, cerebral imaging is not mandatory in these patients
with clear migraine with aura.

11.3 Diagnostic Workup of the Case

No further diagnostic workup had to be done in this patient. When the patient ask
about the likelihood of cessation of her migraine after PFO closure, I told her that
based on the available study data the efficacy of this procedure has not been proven,
yet. I recommended her to conduct a PFO closure only within a controlled clinical
trial or to refrain from intervention. Anyway, the chance of complete cessation of
migraine attacks would be very unlikely. The patient was afraid from possible side
effects of the intervention and decided to cancel her appointment for PFO closure.
The patient was informed about alternative evidence-based treatment options in epi-
sodic migraine with aura including acute and prophylactic treatment options.
Despite drug treatment, nonmedical treatment options such as sport, relaxation
techniques, and optimization of sleep behavior were discussed with the patient.

11.4 Summary of the Case

A 50-year-old shop assistant with a typical episodic migraine with visual aura was
diagnosed by chance with a PFO. The cardiologist offered her to close the PFO and,
hereby, cure the migraine. The patient was send to my neurology clinic for evalua-
tion before intervention. As the patient had never had a proper acute or prophylactic
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treatment of her migraine, I informed her about the treatment options according to
the current evidence-based guidelines. Up to now, clinical trials could not confirm
the efficacy of this procedure in treatment of migraine. Furthermore, although PFO
closure is a quite safe intervention, side effects, even serious ones, might occur. PFO
closures for treatment of migraine should only be performed within clinical trials
that will help to assess the efficacy of this procedure in the future. Based on this
information, the patient decided to cancel her appointment for PFO closure.

11.5 Definition of Patent Foramen Ovale (PFO)

The foramen ovale is an important anatomic structure during fetal development. It
is a small flap-like opening located in the interartrial septum of the heart that enables
the blood to bypass the nonfunctional fetal lungs. When the pulmonary vascular
resistance drops right after birth, the pressure in the right atrium decreases which
leads to a closure of the foramen ovale. Sometimes, intra-atrial septa do not grow
together and the foramen ovale stays open. This remnant opening between the right
and the left atrium is called patent foramen ovale (PFO). Although the PFO might
be structurally open, usually, the left atrial pressure exceeds right atrial pressure
resulting in a functionally closed PFO. Under some circumstances, these closed
PFOs can open up again, e.g., during Valsalva maneuver. During Valsalva, backflow
to the heart is markedly reduced and right and left atrial pressure will decrease.
After discontinuation of Valsalva, the venous return flow will increase leading to an
increase of the pressure in the right atrium that then exceeds left atrial pressure,
facilitating the blood flow from the right to the left atrium. Additionally, also spon-
taneous PFOs exist that do not need further maneuvers to unclose (Fig. 11.1).

11.6 Brief General Information

A PFO is present in about 25 % of the general population. Many epidemiological
studies showed that there is an association between migraine and particularly large
PFOs. Especially in patients with migraine with aura, a PFO was present in up to
60 % of patients in some studies. In this context an autosomal-dominant inheritance
of migraine and PFO was suggested. Some observational studies suggested that a
closure of the PFO may treat migraine. About 80 % of patients who underwent PFO
closure for nonmigraine indications reported cessation or improvement of migraine
attacks after PFO closure. However, these data were limited because of retrospec-
tive nonrandomized study designs and highly selected patients. Therefore, there
was a need for a randomized controlled study to assess the effect of the PFO closure
compared with a sham procedure in migraine treatment. A blinded study design is
mandatory as a high placebo effect can be expected in migraine trials in general and
in an interventional trial in particular. The MIST study (Migraine Intervention with
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Fig. 11.1 Anatomy of the persistent patent foramen ovale (PFO). The PFO is an open flap that
remains in some patients between the right and the left atrium of the heart. It allows the blood to
bypass the lung and go directly from the body circulation to the brain

STARFlex® Technology) addressed this important question for the first time in a
prospective randomized double-blind sham-controlled design. Patients with fre-
quent migraine attacks and aura were included that had failed at least two classes of
prophylactic medication. In total, 423 patients were screened for a PFO. In 38 %
(163 patients) a moderate or large PFO could be diagnosed, confirming the high
prevalence of right-to-left shunts in migraine patients with aura. The primary end-
point of complete cessation of migraine attacks was reached in 4 % of the patients
in both intervention and sham intervention group which has no significant differ-
ence. The second endpoint was also not met as there was no significant difference
regarding migraine frequency (Intervention: 3.23+1.80 versus Sham procedure:
3.53+2.13). In the context of the intervention, serious side effects were observed.
One patient of the placebo group had an ischemic stroke. In conclusion, the MIST
trial was not able to show the efficacy of PFO closure at least in the investigated
patient population. Therefore, based on the currently available study data, PFO clo-
sure should not be performed for migraine treatment. A screening of migraine
patients for a PFO is not necessary and useful as results do not change treatment
recommendation but might worry some patients.
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Key Points for Patients with PFO

* PFO is more prevalent in patients with migraine with aura.

* Migraine is not an indication to screen for a PFO.

* Up to now, routine PFO closure cannot be recommended for the treatment
of migraine as the efficacy of this intervention has not been shown in a
controlled trial.

* PFO closure as treatment of migraine should only be performed within the
scope of a clinical trial.
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Chapter 12
Refractory Chronic Migraine: Therapy
with Combined Peripheral Neurostimulation

Roberto Arcioni and Paolo Martelletti

About 3 % of patients with episodic migraine each year trend toward a process of
chronicity. These patients become refractory to prophylactic pharmacological ther-
apy, leading to a high level of disability that affects their activities of daily living.

In 2003 Popeney published the first case series of 27 patients with refractory
migraine who underwent occipital neurostimulation (ONS). After an 18-month
follow-up, the results of this initial study were encouraging: 88 % of patients had
a reduction in the number of attacks, and the intensity of headache was reduced by
>50 %.

Anatomically, there is a functional relationship between the upper cervical sen-
sitive afferents and the nucleus of the trigeminal nerve. This relationship has been
demonstrated using animal models, from which the concept of the trigeminal cer-
vical complex (TCC) was developed. The activation of the TTC is able to activate
the parasympathetic autonomic response, which involves the sphenopalatine gan-
glion (SPG).

12.1 Case Description

The patient is a 49-year-old female shop assistant who has been under treatment at
our center for about 10 years for progressive, difficult-to-treat migraine and tension-
type headache localized to the occipital, left frontal, and left periorbital regions,
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with no coexisting painful diseases in anamnesis. During these years she has been
treated prophylactically with anticonvulsants, tricyclic antidepressants, calcium
channel blockers, and onabotulinumtoxin A.

She also has a history of uncontrolled use of drugs for acute migraine ranging
throughout all of the pharmacological classes, such as acetaminophen, nonsteroi-
dal anti-inflammatories, triptans, ergot derivatives, and drugs containing barbiturate
combinations. Moreover, via “doctor shopping” she obtained opioids on prescrip-
tion, which she tried without therapeutic success. She has since stopped using this
wrong and harmful therapeutic approach.

For this reason she has fallen into a state of medication-overuse headache (MOH),
which has been treated with seven repeated detoxification procedures, unresponsive
to corticosteroids.

Visits to the emergency department became more frequent, with an increasing
number of absences from work, and with a psychopathological profile clearly more
oriented toward suicidal intent.

12.2 Differential Diagnosis

The absence of secondary pathology underlying the clinical diagnosis of
chronic migraine followed by refractory chronic migraine was excluded twice,
using magnetic resonance imaging, in November 2009 and then in December
2011.

12.3 Surgical Management

Considering the refractoriness to pharmacological therapy, it was decided in
February 2012 to refer the patient for peripheral neurostimulation treatment.

Both ONS and supraorbital nerve stimulation (SONS) were the object of discus-
sion regarding the therapeutic decision. As the current evidence base at the time
reported the ONS to be the best interventional treatment for refractory chronic
migraine with or without MOH, we decided to proceed with ONS, reserving the
possibility to use SONS later.

In the 4 weeks before implant, the average self-reporting pain intensity was 5/6
on the Numeric Rating 11-point Scale (NRS), with 56 crises lasting 5-6 h with
NRS 9/10. The patient took 32 tablets of ibuprofen 400 mg, 12 tablets of rizatriptan
10 mg, and 10 tablets of acetaminophen 500 mg/codeine 300 mg.

In April 2012, the patient was submitted to a workup in preparation for ONS.

She was first referred for psychological assessment to evaluate the psychoso-
cial risk factors, after which colonization by methicillin-resistant Staphylococcus
aureus was excluded by nasal swabbing.
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The patient was placed in the prone position. After infiltration with local anes-
thetic, a midline access was chosen to avoid the occipital arteries and greater
occipital nerve injury (5-28 mm lateral to midline). A vertical incision was made,
extending approximately 4 cm caudal from a point 1 cm below the occipital protu-
berance. A subcutaneous pocket was fashioned by a lateral blunt dissection, expos-
ing the fascia for anchoring.

A curved Tuohy needle, with a plastic stylet for easy removal, was advanced
laterally 67 cm off midline, in a subcutaneous plane under ultrasound guidance to
place the lead just above the fascia to a depth of approximately 0.8—1.2 cm.

One quadripolar lead (Pisces Quad Model 3487A-45; Medtronic, Inc,
Minneapolis, MN, USA) was placed on each side and then anchored to the fascia of
the lateral pocket by a plastic anchor and 2-0 nonabsorbable suture. To prevent lead
migration, a strain loop was positioned in the occipital pocket.

Extensions were then tunneled and externalized to be connected to an external
pulse generator.

The patient reported a significant reduction in the frequency and severity of her
headaches during the 2-week trial period, and proceeded to permanent implantation
under local anesthesia. Two extensions were tunneled down and connected to an
implantable pulse generator (IPG) (Restore Ultra Model 3; Medtronic, Inc).

At 6-month follow-up, the patient’s headache symptoms and prestimulator medi-
cations were significantly reduced.

In December 2012 the patient required an urgent visit because of worsening
symptoms. In the previous month the symptoms had returned to the levels of the
preimplantation period.

We tested different stimulation programs to change the polarity of contacts, rate,
and pulse width, but with no therapeutic effect, so we decided to implant an addi-
tional electrode.

In January 2013 the patient underwent a new surgical procedure to activate the
trigeminovascular complex, which is able to activate the parasympathetic auto-
nomic response that involves the SPG. A left supraorbital eight-pole lead (Model
3778; Medtronic, Inc) was placed under local anesthesia and sedation.

The lead was positioned subcutaneously under ultrasound guidance, tangentially
to the superciliary arch. It was tunneled under the skin above the ear to the occipital
region and then to the IPG.

The occipital four-pole leads were both programmed (0—, 1-, 2—, 3+), with an
amplitude of 1.6 V (right lead) and 1.4 V (left lead), pulse width of 110 ms, and
frequency of 40 Hz. The eight-pole supraorbital lead was programmed (0+, 1+, 2—,
5+, 7-) with an amplitude of 1,2 V, pulse width of 90 ms, and frequency of 60 Hz.

At 6-month follow-up after supraorbital implant, the patient’s headache symp-
toms and the intake of medication were significantly reduced. The average pain
score was NRS 2/4, with 11 crises lasting 5—6 h with NRS 6/7. She took 2 tablets of
ibuprofen 400 mg and 2 tablets of rizatriptan 10 mg.

At 12-month follow-up the patient’s headache symptoms and medication regi-
men were stable to an extent comparable with the previous control.
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12.4 Review

The positive outcome of this case confirms the results from Slavin, Reed, Linder,
and Datta, whereby the ONS combined with SONS produced a synergistic effect.

In 2009 Reed published the first report on the use of combined ONS-SONS for
chronic migraine. Promising results were reported in the series of seven patients,
with six describing near complete resolution of the pain and associated neurological
findings.

Linder first described the use of combined ONS-SONS in a group of adolescents,
and reported very good results over the long term.

According to the Melzack and Wall theory of “gate control,” the somatosensory
neurostimulation of afferent fibers A and B stops the metameric nociceptive trans-
mission. Therefore, the generally accepted clinical approach for the treatment of
pain using neurostimulation is to produce a paresthesia in the same region where
pain is perceived.

Despite this, previous studies have shown that ONS is able to modulate the pain
even in regions metamerically discordant from C2/C3. For example, Schwedt,
Magis, Dodick, Burns, Amin, and Asensio-Samper used ONS to treat frontal or
supraorbital pain.

This particular analgesic effect of peripheral stimulation in the head is due to the
particular and unique anatomy and physiology of the TCC, where all of the cephalic
somatosensory afferents converge.

The combined neurostimulation, in particular from the occipital and trigeminal
territory, synergistically activate the TCC.

Combined neurostimulation can be used for the management of refractory
chronic migraine. In the case reported here, the patient was able to significantly
reduce the intake of medications in addition to headache frequency and intensity.
The efficacy of treatment was found to prevail at 12-month follow-up.

Key Points
* Criteria for diagnosis of refractory chronic migraine

1. Diagnostic definition of chronic migraine following the International
Classification of Headache Disorders 3 beta

2. Unresponsive over time to preventive drugs including
onabotulinumtoxinA

3. Presence of MOH

4. Unresponsive over time to the detoxification procedure for MOH

* Multidisciplinary approach
* The success of ONS depends on the close cooperation of the migraine
physician, the psychologist, and the interventional pain physician.
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1. The migraine physician makes the correct diagnosis, and states the indi-
cation for neurostimulation having established the ineffectiveness of
medical therapy.

2. The psychologist assesses, by interview and the use of standardized
measures, the mental health and social risk factors, in addition to the
understanding of ONS by the patient and the expectations for the relief
of pain.

3. The pain physician expert in neurostimulation performs the implant,
minimizing the adverse events.

e ONS adverse events

Lead migration
Infection

Lack of efficacy
Lead malfunction
Battery malfunction
Pain at IPG

Lead skin erosion

=GN P g @ =
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Chapter 13

When Headache Becomes ““Troublesome
in a Child: What May Be Behind
Chronification of Pediatric Migraine?

29

Vincenzo Guidetti and Elisa Salvi

13.1 Case Description

L., a 12-year-old boy, was admitted because of worsening recurrent headaches. He
described having three attacks a week for the past 3 months. Pain was located in the
parietal area on one side; it was throbbing and would last about 4 h with photopho-
bia and phonophobia, nausea, and, at times, vomiting. His parents mentioned that he
would stop most of his daily activities during his headache attacks and that his mood
became depressed. Headache attacks had started at the age of 7 years and were
infrequent initially but had increased in frequency and duration in the past year. He
had been admitted to a pediatric emergency department three times within the past
year. L. had used a number of analgesics and triptans and was also given preventive
therapies, all without result.

13.2 Collecting the Clinical History of the Family

The family consists of four persons: father, mother, and two children. The older
sister was not present during the first observation. The posture and gesture of the
parents was highly rigid, with the parents on both sides and the child in the center.
During the history taking the mother continuously interrupted the doctor and,
mainly, the child. The father read the newspaper throughout.
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13.2.1 Family History

There was no significant medical or neurological family history other than the
father’s migraine-type headaches that he had experienced since he was 8 years
old. Neither the mother nor the sister had any type of headache, including
migraine.

13.2.2 Personal History

Pregnancy and delivery were normal: the patient’s weight at birth was 3.1 kg; he was
breast-fed appropriately; developmental milestones were normal; he achieved
sphincter control at age 2.8 years; and he had regular sleep-wake rhythm. He had had
most of the exanthematic illnesses such as smallpox, mumps, chickenpox, measles,
rubella, and scarlet fever. At age 5 years he was admitted to the hospital for an appen-
dectomy. The mother stressed the difficulties the child experienced on attending pri-
mary school, with an initially very high level of anxiety that obliged the family to
introduce the child to the classroom progressively to avoid a high level of distress.

13.2.3 Examinations

The patient underwent a complete blood count, contrast nuclear magnetic resonance
imaging, and electroencephalography, all of which were normal. All general and
neurological examinations also were normal.

13.3 First Step: Talks with the Parents and the Child

We decided to speak with the parents and, in a separate setting, with the child.

13.3.1 The Father

Highly surprised at our approach, he spoke of himself for long periods, referring to
a history of low levels of mood without any awareness of a possibility of depression,
altered sleep-wake rhythm (he is a concierge), lack of concentration, and temper
tantrums with a low level of impulse control.
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13.3.2 The Mother

She was more willing to speak. She seemed to be uncompromising and indifferent
to the situation of the child and, at the same time, angry with L. She considered the
problem of her son mainly a “bother.” In the last 6 months she had also been admit-
ted with a generalized anxiety disorder.

Both of the parents emphasized the difficulties of the child in school, and held his
teachers responsible for his difficulties and stress.

13.3.3 The Child

In the first talk the boy was shy, never looking at the interviewer with his eyes
always staring at the floor. The doctor was obliged to almost force him to answer.
The answers were monosyllabic.

After more than half an hour, He began to describe in a detailed way all of the
single characteristics of his headache and to stress how he felt depressed. Gradually,
he stated, he decided not to go out with friends because of a “lack of energy” and to
break off with sports: “I am in a situation without a future, I really do not know how
to get out of this.” He was also worried about his poor school performance and the
high number of school absences (7 in 1 month).

13.4 Second Step: Tests and Further Talks with the Child

At the end of the first step, an evaluation using psychometric tests was suggested in
addition to three talks with the child. Parent training was suggested to the couple.
No preventive therapy was decided upon.

13.4.1 Test Results

The SAFA Test [6] and the PSPS-Jr [12] were performed.

The first is a test to analyze the level of anxiety (A), depression (D), presence
of eating disorders (ED), obsessive-compulsive disorder (O), somatization (S),
phobias (PH), and hypochondria (H). The patient scored high levels of A, D, O,
and S.

The PSPS-Jr rates all aspects connected to perfectionistic behavior. The patient
scored values over the mean line.
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13.4.2 The Three Talks with the Child

After the second talk the child began to be cooperative, revealing his worries and
impotence regarding his father’s behavior toward his wife and child, which tended
to be violent both physically and psychologically.

This behavior is associated with a continuous devaluation of the child. In the
previous 6 months his father changed his hours of work and spent more time at
home, deeply worsening the situation.

13.5 Third Step: Psychotherapy, Parent Training,
and Contact with the Teachers

A 1-week session of cognitive psychotherapy with the child was programmed, and
parent training was proposed.
We also decided to contact his teachers.

13.5.1 Teacher Contact

The teachers pointed out the child’s tendency of isolation, and emphasized the pro-
gressive withdrawal that became worse in the last year. His behavior was totally
different with the only male teacher, when he would become highly aggressive and
disturb all the activities of the group.

13.5.2 Parent Training

The attempt at parent training was unsuccessful, mainly because of the opposition
of the father who, after a time, became very aggressive with the doctor and with his
wife when she tried to analyze the couple’s relationship and his behavior toward his
relatives.

Despite the difficulty with the parents, some success was obtained through psy-
chotherapy with the child.

13.5.3 Child Psychotherapy

Psychotherapy, lasting 1 year, has been focused on reduction of anxiety and depres-
sive characteristics, increasing the self-esteem of the boy and modifying his behav-
ior and migraine attacks through psychoeducational training (Theory of Mind) [2].
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13.6 Follow-Up

Follow-up at 6 months: Migraine attacks were reduced to two attacks per month,
reduction of depressive feeling and, mainly, reduction of pervasive perfectionist
behavior. Self-esteem was improved, and school absences were also reduced to
2 days per month. School performances significantly improved.

Follow-up at 1 year: Migraines were reduced to one attack per month, most of
the psychiatric problems were improved, and there were no more school absences.

The main problem at school is the permanent conflict with the male teacher,
which is probably related to the oppositional behavior of the patient’s father who
continuously tries to interfere with his psychotherapy.

13.7 Comment

This child has a clinical condition characterized by migraine without aura, in comor-
bidity with depressive disorder, high levels of anxiety, and disruption of social activ-
ities (e.g., sports). He also presents perfectionist personality traits, low school
performances, frequent absences from school, difficulties in relationships with male
figures, low self-esteem and self-efficacy, maladaptive coping strategies, and fre-
quent conflict with teachers.

Several studies have shown that children and adolescents with headache, in par-
ticular migraine, have worse outcomes in comparison with those without migraine.
Quality of life and school attendance are decreased, and such children are more
likely to have somatic symptoms (e.g., abdominal pain) in addition to anxiety and
mood disorders, such as depression [9, 10].

Headache is the most frequent somatic disorder in children. Adolescents who suf-
fer from migraine report high levels of anxiety, depression, and behavioral disorders
[16]. Cahill and Cannon suggested a link between migraine, psychiatric disorders
(overall anxiety and depression), personality traits, and stress [4]. Guidetti et al. [11]
reported feelings of exclusion, insecurity, and repressed hostility in headache patients.
It has been hypothesized that a dysregulation of a brain neurochemical system, prin-
cipally the serotonergic system, could be responsible for the increase in the patient’s
vulnerability to anxiety and affective disorders in addition to migraine. Alternatively,
it is possible that each disorder may increase the risk of the other [11]. Particular atten-
tion has been directed at the temporal relationship between the onset of the headache
and changes in the patient’s life (education first and harassment/violence after), such
as the presence of psychological disorders in the clinical history of the parents (in this
case the father suffered from migraine from the age of 8 and the mother was diagnosed
with generalized anxiety in the last 6 months). The parental sensitivity, appropriate
reciprocal social exchange, mutuality, synchrony, stimulation, positive attitude, and
emotional support are related to secure attachment [3]. Maternal responsiveness and
secure attachment in childhood lead to better social skills and mental health in chil-
dren [15]. Insecure attachment, especially when it is disorganized, is correlated with
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an increase in behavioral problems over time [18]. The behavior of parents influences
the pain levels reported by children. In experimental situations, the presence or
absence of mothers and their level of anxiety changes the perceptual threshold of the
painful stimuli in children (regardless of the presence of a painful disease and/or anxi-
ety in children) [13]. Therefore, communication and nonverbal behavior serve as sig-
nals of parental anxiety levels or concern, and aggravate the behavioral distress in
children [5]. Evidence from animal models shows the importance not only of the
amount of maternal care [7] but also the consistency of such care and exposure to new
experiences in cognitive and social development, in addition to physical growth [1,
20]. A key mediator appears to be self-regulation of stress by the mother [19].

13.8 Vulnerability

The main vulnerability factor (current and lifetime) in L.’s history is his own family
setting. A key role is played by the mother, whom L. describes as supervising, inva-
sive, and rigid. All these maternal characteristics were enhanced as consequence of
headache development in L. However, the mother has strongly supported psycho-
therapy for L., counteracting the strict opposition of his father.

Other important vulnerability factors are the psychological and physical abuses
that both L. and his mother have suffered at the hand of the father. In the eyes of L.,
the mother figure is seen as unable to manage this context of domestic violence, and
the boy has suffered because of his role as unarmed and defenseless spectator and
victim. It is well known that a stable attachment in childhood to an adult caregiver
is a central element in achieving healthy development, building self-effectiveness,
reaching a valid level of self-esteem, and developing the basis of mature relation-
ships [17]. Moreover, major depressive disorder and higher anxiety levels are
important triggers in most severe migraine attacks in adolescence. In particular,
Juang et al. [14] have shown that in adolescence headache is often related to child-
hood psychological and physical abuse. In general, being a victim of abuse in child-
hood and adolescence leads to short- and long-term consequences that include
psychological and physical problems [8].

From this point of view, L.’s vulnerability to headache could be explained by the
separation anxiety experienced in childhood and by his tendency to read and interpret
any body signal in a catastrophic way. In this scenario, it is crucial to focus attention
on the somatic component (migraine) of the condition despite psychological issues.

13.9 Conclusions

When a child or an adolescent presents with chronicity of headaches, and particu-
larly in cases with migraine, it is compulsory to analyze the psychiatric comorbidity
and the influence that lifestyle and environmental stressors might have on the pro-
cess. Therapy does not consist of drugs alone!
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Chapter 14
Headache in the Pediatric Patient

Joanne Kacperski, Marielle A. Kabbouche, Hope L. O’Brien,
and Andrew D. Hershey

14.1 Case Description

A 14-year-old, right-handed girl is brought to the neurology clinic by her mother for
a history of recent worsening of her headaches. She reports that her headaches
started at the age of 7 but have been increasing in frequency and severity over the
last 4 months. Her headaches start with a prodrome described as feeling tired and
with food cravings. She identifies several triggers including stress related to school-
work, strong smells, and not getting enough sleep. Her headaches do not worsen
around her periods. The headache starts with pain that is often frontal and/or bitem-
poral and builds in intensity within 30 min to a severity of 6 on a 0—10 pain scale
which she rates as severe. The pain is characterized as throbbing and constant. Her
headaches are accompanied by frequent nausea with occasional vomiting, phono-
phobia, photophobia, osmophobia, and fatigue. She also describes difficulty with
concentration during her headaches. Her typical headache lasts 4 h, but she has had
headaches lasting for 1-2 days. Her current headache frequency is about three head-
aches per week, or up to 17 headache days per month. She has been at this fre-
quency for the past 4 months. Physical activity makes her headaches worse. She
denies any history of head trauma. Her PedMIDAS score is 62. She has required
visits to the emergency department for treatment of her headaches on several occa-
sions. An MRI ordered by her primary care physician 4 months prior to presentation
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was reported as normal. She treats her headaches with ibuprofen 400 mg. She often
waits until the pain is severe before she treats, and often, she does not treat her head-
aches at all.

She is drinking approximately four glasses of fluid per day with caffeine up to
3 days per week. She no longer exercises since she quit playing soccer. She skips
breakfast up to 5 days per week because she “does not have time in the mornings to
eat,” and she occasionally skips lunch. She gets 7 h of sleep per night and often gets
less on the weekends when she stays up late with her friends. She has missed 8 days
of school recently secondary to her headaches. Otherwise, between headaches, she
reports that she feels normal and now comes in for evaluation.

All of her remaining review of systems were reviewed and were positive for a
current headache rated as 7 out of 10 on a 0—10 point pain scale, but otherwise were
negative.

Her past medical history is positive for depression. She also reports a history of
car or motion sickness, sleeping difficulties, and feelings of low self-esteem. She
follows with a psychiatrist once monthly who prescribes Celexa 20 mg daily.
Otherwise, her birth history was normal. Developmental history was also described
as normal. She has no known medication allergies. Her immunizations are up to date.

Family history is notable for migraine headaches in the mother, an older sister,
maternal grandmother, and maternal aunt. Her mother also reports a history of
visual aura with her headaches. The maternal grandfather has a history of tension-
type headaches.

Socially, she lives with her mother, father, and 17-year-old sister. She is in the 9th
grade. She is an “A/B” student. Her grades have gotten worse due to the headaches.

Her weight was 60.1 kg (65.5 percentile), height was 165.1 cm (61.8 percentile),
BMI was 22.04 (62 percentile), blood pressure was 104/61, and heart rate was 73.
Her general physical examination including skin, HEENT, extremities, lung, and
cardiac and abdominal examination was normal with lungs clear to auscultation;
heart had a regular rate and rhythm; and abdomen was soft and non-tender without
organomegaly.

On neurological examination she was alert, attentive with normal mental status.
Speech was fluent. Skull, spine, and meninges were normocephalic and atraumatic
with a supple neck. Cranial nerves II through XII were normal with a normal fun-
doscopic examination including sharp disks, no papilledema, and normal fundus
bilaterally. Motor examination was normal for tone and bulk with full strength
throughout. Sensory examination was normal for light touch, temperature, vibra-
tion, and joint position sense. Finger-nose-finger, fine finger movements, and heel-
knee-shin were normal. Deep tendon reflexes were symmetric and 2+ throughout
with toes downgoing. Station and gait were normal including toe walking, heel
walking, tandem walking, running, skipping, and one-legged standing, and there
was no Romberg’s sign.

She had a normal comprehensive headache examination. Neck was supple with
normal rotation and normal trapezius muscle tightness. No bruits or palpitations
were heard over carotid or jugular veins. There was a negative Muller sign with no
pain on the neck bending with pressure and no signs of allergy or sinus symptoms.
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14.2 Establishing the Diagnosis of Migraine

When a child presents with a complaint of headache, the evaluation requires a com-
plete general health and neurological assessment, in addition to a comprehensive
headache history. A thorough evaluation is necessary to make the correct headache
diagnosis based on criteria established by the International Headache Classification
of Headache Disorders 3rd edition (ICHD-III) which can help determine the appro-
priate treatment. The American Academy of Neurology has published a list of prac-
tice parameter guidelines to address treatment options.

The diagnosis of migraine in children and adolescents can be established through
a headache history in the vast majority of patients. The clinician must remember
that this history needs to be directed not only to the parent but also toward the child,
as the parent often bases their answers on their own observations and experiences.
Younger patients may need to have questions phrased at a more developmentally
appropriate level.

The history should initially focus on headache pattern to elucidate whether or not
the headaches are a chronic or episodic problem. The pattern may also identify
whether or not a secondary underlying disorder is the cause of the headaches. One
of the first components, and sometimes the most important, is to identify if the
headaches are attributed to a secondary disorder. If a secondary disorder is sus-
pected, then its treatment should result in headache resolution.

Specific questions can identify those at risk for headaches secondary to underly-
ing pathology. Many times, a secondary headache disorder may be clear from an
inciting event, such as a head trauma. Asking the patient how long they have had
headaches can also help identify the difference between a primary and secondary
headache disorder. If there is a long-standing history of headaches, such as in our
patient, then the chance of a primary, recurrent headache is more likely. However,
one must be wary of a new type of headache that has developed in a patient with a
long-standing history of headaches, as this may indicate the possibility of an under-
lying, secondary etiology.

The clinician should aim to obtain a very detailed description of the headache.
This should include the location of the pain, quality of the pain, severity of the pain,
and any associated symptoms. Focal pain may be consistent with migraine, whereas
a more diffuse description of pain may be consistent with tension-type headaches.
Quality of pain may be difficult to describe, especially for the younger patient. This
may also be true when describing the severity of the pain. A variety of tools are
available to assess severity, and the most appropriate scale should be used based on
the patient’s developmental stage. Some may be able to describe the pain as mild,
moderate, or severe or use a numerical scale of 0—10. Younger patients may find
using the Faces Scale more helpful when describing their pain. When asking about
associated symptoms, the clinician should not just focus upon the classic symptoms
of migraine including nausea, vomiting, and light and sound sensitivities, as symp-
toms of other headache disorders or secondary headaches may be missed. For
example, autonomic symptoms may indicate the presence of a trigeminal autonomic
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cephalgia. Focal neurological symptoms such as focal weakness or sensory or visual
disturbance may indicate a mass lesion.

Frequency and duration of the headaches are important as these responses may
alter treatment choices. For example, a child may describe few headaches, but these
headaches may last several days at a time, which would prompt the clinician to
focus on the appropriate use of acute and abortive therapies. However, some kids
may have headaches of shorter duration, but that may be frequent. Such a presenta-
tion may warrant discussion about preventative therapies.

The frequency and duration of headaches may also aid in characterizing the
impact the headaches have on the child’s quality of life. The evaluation of a child
with headaches should incorporate headache disability and quality of life assess-
ments. The PedMIDAS (Pediatric Migraine Disability Assessment) has been tested
and validated for ages 4—18, and it parallels the use of the adult MIDAS that Lipton
and Stewart developed for adults age 20-50. These questions aim to determine how
the headaches have impacted the child’s performance in both the school and home
settings and during social and sports functions. It provides a developmentally sensi-
tive, reliable, and valid assessment of disability related to childhood and adolescent
headaches. It may also act as a tool to assess the impact of migraines in children and
to monitor response to treatment.

The history should also include a complete review of systems, past medical and
surgical histories, previous traumas, serious illnesses, birth and developmental his-
tories, as well as social and family histories. A detailed drug history including cur-
rent medications and use of any drugs or alcohol should be obtained. The history
can aid in identifying any comorbid conditions that may be contributing to headache
frequency and that may also affect the child’s response to treatment. It can also help
in choosing an appropriate preventative therapy if one is warranted and aid in rec-
ognizing any potential secondary causes. A family history of headaches is common
in patients with primary headaches disorders, and a detailed family history is needed
to identify appropriate diagnosis.

Once a thorough history has been obtained, complete physical, neurological, and
headache examinations should be performed. The examination can be the most sen-
sitive indicator for the need for further diagnostic testing, and it should be tailored
to identify those who require further investigation. In the majority of patients with a
primary headache disorder, the examination should remain normal and an abnor-
mality may indicate that a secondary headache is present. For example, head cir-
cumference should be obtained in young patients to assess for macrocephaly. When
significantly enlarged, this may warrant further investigation to evaluate for hydro-
cephalus or other secondary causes. A skin examination may identify skin stigmata
associated with neurocutaneous disorders such as neurofibromatosis. Incoordination
or gait abnormalities may indicate a posterior fossa lesion. Evaluation for a cranial
bruit may reveal an underlying vascular abnormality. A fundoscopic examination
may demonstrate papilledema and evidence for elevated intracranial pressure as the
cause of the child’s headache.
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14.3 Diagnostic Testing

The diagnosis of a primary headache disorder is a clinical diagnosis. Currently,
there is a lack of consensus concerning the role of diagnostic testing. Investigations
are not routinely indicated, but neuroimaging should be considered in children
whose headaches do not meet the criteria for one of the primary headache syn-
dromes and in those with an abnormal neurological examination. Other reasons to
consider neuroimaging include the development of a subacute headache that is rap-
idly progressive in severity, new onset of a headache in an immunosuppressed
patient, first or worst headache, or the presence of associated or systemic symptoms
including fever or nuchal rigidity. Children with a space-occupying lesion may pres-
ent with a new-onset headache (less than 1 month duration), abnormal neurological
examination, gait abnormalities, seizures, headaches awakening the child from
sleep, intractable vomiting, or confusion. Neuroimaging should also be considered
in those children without a family history of primary headache disorders. A sub-
committee of the American Academy of Neurology and the Practice Committee of
the Child Neurology Society state that obtaining neuroimaging on a routine basis is
not indicated in children with recurrent headaches and a normal neurological evalu-
ation (Table 14.1).

When neuroimaging is warranted, an MRI is more sensitive in evaluating for a
posterior fossa lesion, neoplastic disorders, vascular disorders, ischemia, and infec-
tion. A CT is highly sensitive in acute hemorrhage and is often ordered in the emer-
gency room setting.

Historically, electroencephalograms were ordered in the diagnostic evaluation in
children presenting with headache. An EEG is not recommended in the routine
evaluation of a child with recurrent headaches because it is unlikely to improve the

Table 14.1 Summary of suggested guidelines for requesting neuroimaging in children and
adolescents with headaches

—_

. Abnormal neurological examination
2. Recent headache of less than 6 months with a progressive course

W

. Atypical presentation of headache
Intractable vomiting, headache wakening the child from sleep, vertigo, mental status changes,
confusion, or other focal neurological complaints

. Any child less than 6 years of age

. Absence of family history of a primary headache disorder

. New type of headache in a patient with history of recurrent headaches
. First or worst headache

. Systemic symptoms and signs

NeREeRIENRNe NNV, N

. Occipital headache
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diagnostic yield in primary headache. In young children, however, atypical symp-
toms may be prominent, especially in children with periodic symptoms or migraine
variants including the periodic syndromes of childhood. These syndromes, which
are often precursors to migraine, can occur without an apparent headache and may
make the clinician suspicious for an underlying seizure disorder. In such cases, the
EEG is not warranted for the diagnosis of migraine, but to evaluate for a seizure
disorder.

A lumbar puncture is also not routinely necessary when evaluating a child with
headaches. However, clinical presentations such as those in which infection is pres-
ent, there is a suspected increase in intracranial pressure such as in the presence of
papilledema or there is a suspicion of a subarachnoid hemorrhage, all warrant a
lumbar puncture.

Clinical laboratory testing is often not necessary in the evaluation of a primary
headache disorder, unless a secondary cause is suspected such as an underlying
anemia. It should be done prior to initiating some preventative headache therapies,
as well as to monitor their toxicity and the patient’s compliance with such medica-
tions during treatment.

14.4 Treatment: Abortive Therapy

Management of migraine headaches requires a tailored regimen of pharmacological
and behavioral measures that consider both the child’s headache burden and their
level of disability. As published by the AAN practice parameter, abortive therapy
should work fast and consistently and without headache recurrence and the need to
use rescue medications, restore an individual’s ability to function, and care for
themselves without the need to utilize other resources be cost-effective and have
minimal side effects. Acute treatment should also effectively stop all features of
migraine, including the associated symptoms. Furthermore, acute medication
should be properly dosed based on the child’s weight. Children should be educated
on the importance of treating early, even while in school, and ways to avoid the
potential for medication overuse.

14.5 Treatment: Prophylaxis

Preventative medications should be limited to those children whose headaches
occur with sufficient frequency or severity to warrant daily treatment. The goal of
therapy should be directed at reducing headache frequency, reducing the progres-
sion to chronic daily headache, and decreasing associated pain and disability. Most
clinicians require a minimum of 1 headache per week or three to four headaches per
month to justify placing a child on a daily medication. Prophylaxis should also be
considered if acute treatments are ineffective, not tolerated, contraindicated, or
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overused. Patients who report intensive and prolonged headaches (lasting>48 h)
should also be considered.

Children meriting prevention should be provided with appropriate education,
thus enabling them to manage their disease and enhance personal control of their
headaches. Clinicians should thoroughly discuss this long-term treatment plan so
that families understand that the effort will be a long-term one and response will not
be rapid, as the onset of improvement is often delayed in the pediatric patient.
A typical goal of one to two headaches per month or fewer is recommended for a
sustained period of 4—-6 months. The doses of preventative agents must be titrated
slowly to minimize side effects. Once an effective dose is reached, relief must be
sustained for 2-3 months before considering an alternative medication. Once sus-
tained relief is obtained, a plan to wean the child off the medication is also neces-
sary. Both the clinician and family must establish a sense of functional disability
before committing the child to a course of daily medication as therapy should also
aim at the improvement of an overall quality of life.

Several classes of medications may be used for prophylaxis and include antide-
pressants, antiepileptics, antihistamines, and antihypertensives. The majority of
these medications have been extensively prescribed for other conditions, including
depression and other mood disorders, epilepsy, and other pain disorders, thus
making their side effect profiles well described. When selecting an agent, one
should take into account any comorbid conditions that may be present. Clear instruc-
tions should be given to families regarding the medication’s mechanism of action,
possible side effects, and the importance of not missing doses. Clear titration
instructions should be provided. It is important to remind families that it may take
time, often several weeks, for the preventative to become effective. Slow titration
over a period of 4-12 weeks may be necessary to assure that the child tolerates the
medication with minimal side effects. If a trend of improvement is seen, the dose is
then adjusted for optimal control. Treatment should not be abandoned until it has
been given an adequate trial of at least 6—8 weeks on the full dose unless there are
intolerable side effects. When improvement is sustained and a satisfying response is
achieved over a period of 4—6 months, then the child may be slowly weaned off of
the medication.

14.6 Behavioral Measures

Lifestyle modifications are often discussed with patients, including maintenance of
good sleep hygiene, defined as regular bedtimes and waking times with sufficient
sleep time. Maintenance of a regular diet also appears to be important. Regarding
dietary restrictions, the American Headache Society only limits caffeine intake and
does not restrict any type of food unless a very specific food trigger is identified.
A balanced diet is beneficial and patients should be encouraged to avoid skipping
meals. Patients are also often counseled on the importance of keeping well hydrated
as dehydration is commonly identified as a headache trigger.
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14.7 Summary of the Case

In summary, this is a 15-year-old girl with a history of depression and a long-standing
history of headaches which have been increasing in frequency over the last 4 months.
The headaches are intermittent but frequent, frontal and bitemporal in location, and
associated with nausea and occasional vomiting, photophobia, and phonophobia.
They are throbbing and moderate to severe in intensity. The headaches last from 4 to
48 h and are so disabling that she was forced to quit soccer. Her PedMIDAS score is
62, indicating severe disability. She has a family history significant for primary head-
ache disorders, including migraines and tension-type headaches. Her general physi-
cal, neurological, and headache examinations are normal. She has had an MRI which
was also normal. With no red flags reported in the history, a family history of primary
headache disorders, and a normal examination, an MRI was likely unnecessary. Her
headaches meet the ICHD-III criteria for migraine without aura and chronic migraine.
She was instructed to treat her headaches early with an NSAID, namely, ibuprofen
600 mg (10 mg/kg), at the onset of her headache with a sufficient amount of fluid,
such as 32 oz of water or a sports drink. This could be repeated after 4 h of the head-
ache had not resolved. To prevent overuse of her abortive therapy, she was instructed
not to take the ibuprofen more than 2-3 days per week. Due to the frequency and
disability of her headaches, preventative medications are warranted. Because of her
history of comorbid depression and current treatment with an antidepressant, medi-
cations that fall within the class of tricyclic antidepressants (e.g., amitriptyline)
should be avoided. The decision was made to treat her with topiramate, slowly
increasing to a dose of 50 mg twice daily over a 4—6-week period. Multiple lifestyle
modifications were prescribed including increasing her fluid intake to eight to ten
glasses of fluid per day and abstaining from caffeine. She was encouraged to exercise
and become active once again. The importance of eating three meals daily was dis-
cussed, in addition to a regular sleep schedule, striving for 8-9 h of sleep per night.

14.8 Definition of Migraine Without Aura and Chronic
Migraine in Pediatric Patients

The specific diagnostic criteria for migraine in children are complex and rest on
criteria similar to those used to diagnose migraine in adults. It is important, how-
ever, to appreciate several fundamental differences. These differences include the
duration of attack, which is often far shorter than in an adult, and the location of the
attack, which may be bilateral in many children. In adults, migraine headache is
defined by the International Classification of Headache Disorders, 3rd Edition (beta
version) [Cephalalgia 2013; 33(9)629-808] as an idiopathic, recurring headache
disorder manifesting in attacks lasting 4—72 h. Typical characteristics of migraine
headaches are often unilateral location, pulsating quality, moderate to severe inten-
sity, aggravation by routine physical activity, and nausea and/or vomiting,
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photophobia, and phonophobia. However, difficulties may be encountered when
making a diagnosis of migraine in the pediatric and adolescent age groups. These
differences are addressed in the notes and comments section of the ICHD-III. For
example, gastrointestinal complaints are more prominent, such as abdominal pain,
nausea, and vomiting. Children also tend to experience headaches which are often
shorter in duration, with attacks lasting from 2 to 72 h. The location is more likely
to be bilateral and is often described as frontal or bitemporal, as opposed to the more
common unilateral headaches seen in adult migraineurs. However, this unilaterality
may emerge in adolescence. Because younger children may have difficulty under-
standing and describing the concepts of photophobia and phonophobia, these signs
may need to be inferred by the parents on the basis of the child’s actions.

Our patient also fulfills ICHD-III criteria for chronic migraine. Her headaches
occur on 15 or more days per month for more than 3 months. Her headaches have
migrainosus features on at least eight of those headache days. It is important to ask
about the use of both over-the-counter and prescription pain medications because
half of patients with chronic migraine are thought to overuse such medications and
withdrawal of these medications may revert their headaches to an episodic headache
pattern. Our patient reported rarely using such medications.

14.9 Brief General Information: Migraines in Children
and Adolescents

Primary headache disorders are one of the most prevalent health problems worldwide.
Studies to determine the prevalence of childhood headache have been investigated
across pediatric age groups with variable estimates ranging from 3 % in school-age
children to 20 % in adolescents. Multiple epidemiological studies have demonstrated
the high incidence of headaches in this group, with migraine being the most disabling
type. Prior to puberty, the prevalence of migraine is slightly higher in boys when com-
pared to girls. The mean age of onset is 7 years for boys and 11 years for girls. However,
data from the American Migraine Prevalence and Prevention study demonstrated that
as children approach adolescence, the incidence and prevalence of migraine appear to
increase more rapidly in girls when compared to their male counterparts.

Migraine can often become a chronic and disabling disorder with a substantial
effect not only on the child’s quality of life, but it may also contribute to school
absenteeism and affect both peer and social interactions. When looking specifically
at children, population studies have demonstrated that over 130,000 school days are
missed every 2 weeks and three million bedridden days occur per month as a result
of migraines. Some have also demonstrated that the negative impact of having
migraines on a child’s overall quality of life is similar to pediatric cancer, heart
disease, and rheumatic disease. Because migraine headaches can commonly start in
childhood and adolescence, early recognition and establishment of a treatment plan
and implementation of lifestyle changes can alter disease progression and ultimately
improve the child’s quality of life.
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Key Points When Evaluating a Child or Adolescent Presenting with

Headache

* Always involve the child in the history-taking process and ask questions in
a developmentally appropriate manner.

 Identify if the headaches can be attributable to a secondary disorder.

o If a secondary disorder is suspected, then its treatment should result in
headache resolution.

* Obtain a very detailed description of the headaches, including frequency,
quality, duration, and associated symptoms.

e Obtain detailed past medical, family, and psychosocial histories as this
may aid in diagnosis and guide the clinician in treatment.

* The examination can be the most sensitive indicator for the need for further
diagnostic testing, and it should be tailored to identify those who require
further investigation.

» Investigations are not routinely indicated, but neuroimaging should be con-
sidered in children whose headaches do not meet the criteria for one of the
primary headache syndromes and in those with an abnormal neurological
examination.

* Management of migraine headaches requires a tailored regimen of phar-
macological and behavioral measures that consider both the child’s head-
ache burden and level of disability.
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Chapter 15
Abdominal Pain Associated with Migraine

Aynur Ozge

15.1 Case Description

A 17-year-old boy was referred with intractable headache and vomiting attacks. The
history disclosed clear infantile colic attacks starting from the first months of the life
to the 6 months of age. Repeated emergency room admissions and gastroenterologi-
cal investigations could not show any reason. His family described several attacks
of nonspecific abdominal pain, vomiting, and motion sickness without any known
cause in the first 3 years of life. At the age of 3 years, he underwent a cranial mag-
netic resonance imaging (MRI) examination showing Dandy-Walker malformation
like his mother, uncle, and grandmother. Afterwards, he showed normal motor and
mental developments but had low quality of life because of the recurrent gastroin-
testinal disturbances like vomiting, abdominal pain, and bowel irritability. Further
gastrointestinal investigations in different centers including five endoscopies did not
show any potential cause of this situation. In the last 5 years, he developed recurrent
headache attacks independent from these gastrointestinal disturbances. He had three
to four attacks per month in average; mean attack duration was 2-3 h with generally
throbbing quality, located on the forehead. He described the mean severity of the
attacks as seven according to visual analog scale (VAS); they associated with light
and noise sensitivity, rarely nausea but frequent vomiting, dizziness, and osmopho-
bia, but he reported no aura. Attacks were generally provoked by hunting, heavy
physical activity, and emotional distress. They relieved partially after sleeping and
with early intake of nonsteroidal anti-inflammatory drugs. The patient and his fam-
ily worries about these headache attacks and disturbed daily living activities.
Sometimes headache attacks started during the midnight resulting in disturbed sleep
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Fig. 15.1 (a, b) MRI scans showed Dandy-Walker malformation and thin corpus callosum

quality. Furthermore, frequent vocal tics aggravated social problems with friends in
the last 2 years. His family history showed that his mother, aunt, and grandmother
had headache disorders partially fulfilling migraine criteria on questioning. They
want to learn the real cause of these problems and how to solve it.

15.2 Summary of the Available Investigations

Possible gastrointestinal causes of these attacks associated with intractable abdomi-
nal pain, vomiting, bowel problems, and spasms were investigated before. He also
had three cranial and one cervical MRI investigations showing only Dandy-Walker
malformation (see Fig. 15.1a (axial TIW) and 1b (sagittal T2W)) and thin corpus
callosum, but not any potential cause of the described headache, sleep, and tic dis-
orders. Moreover, he had three routine EEG recordings; all were evaluated as nor-
mal. Motor and mental examinations were within normal ranges. Neuropsychological
evaluation disclosed generalized anxiety disorder and simple vocal tics not fulfilling
the Tourette syndrome criteria according to DSM-V.

15.3 Diagnostic Workup of the Case

This patient was diagnosed with childhood/adolescent migraine associated with
abdominal pain and simple tic disorder and anxiety disorder as comorbidity. He had
tried valproic acid and propranolol as prophylactic managements before, along with
several attack treatment options, but none of them were effective. We educated the
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family and the patient, explained the diagnosis, regulated his daily routines includ-
ing sleep hygiene, and prescribed flunarizine and added topiramate afterwards. In
the first years of follow-up he did well, but then during college period, he com-
plained of severe attacks refractory to all medications, including triptans. We per-
formed three successful great occipital nerve blocks with lidocaine accordingly. He
also had specific psychotherapy for psychiatric disturbances and his symptoms
relieved clearly. He had only one attack relieved with domperidone together with
flurbiprofen without any recurrence in the last years.

15.4 Summary of the Case

A young boy with previous infantile colic and intractable unexplained gastrointesti-
nal disturbances described migrainous headache attacks in the last 5 years. He had
psychiatric (tic disorder and generalized anxiety disorder) and variant anatomical
(Dandy-Walker malformation) comorbidities. Positive history of migraine and fam-
ily history supported the diagnosis. Medical management of migraine followed by
nerve blocks relieved not only his headache attacks but also all gastrointestinal dis-
turbances, especially vomiting attacks. His quality of life improved and psychiatric
comorbidities were also better.

15.5 Definition According to the International Classification
of Headache Disorders (ICHD)

This case was diagnosed as “abdominal migraine” at first. According to ICHD-III
beta, it was coded as 1.6.1.2. Recommended diagnostic criteria were as follows:

A. At least five attacks of abdominal pain, fulfilling criteria B-D
B. Pain has at least two of the following three characteristics:

1. Midline location, periumbilical or poorly localized
2. Dull or “just sore” quality
3. Moderate or severe intensity

C. During attacks, at least two of the following:

Anorexia
Nausea
Vomiting
Pallor

Sl ol

Attacks last 2-72 h when untreated or unsuccessfully treated
Complete freedom from symptoms between attacks
Not attributed to another disorder

WY



104 A. Ozge

In the following period, the same case was diagnosed with migraine without
aura. According to ICHD-III beta, this was coded as 1.1. Recommended diagnostic
criteria were as follows;

A. At least five attacks fulfilling criteria B-D
B. Headache attacks lasting 4-72 h (untreated or unsuccessfully treated)!
C. Headache has at least two of the following four characteristics:

1. Unilateral location

2. Pulsating quality

3. Moderate or severe pain intensity

4. Aggravation by or causing avoidance of routine physical activity

D. During headache at least one of the following:

1. Nausea and/or vomiting
2. Photophobia and phonophobia

E. Not better accounted for by another ICHD-3 diagnosis

15.6 Brief General Information

15.6.1 Migraine

Migraine is among the most specific and important causes of headache disorders in
all age groups. Totally, 10.4 % of the children and 18.6 % of the adolescents were
diagnosed with migraine in Turkish population. Migraine equivalents are a group of
periodic and paroxysmal neurological diseases. The prevalence of migraine equiva-
lents in the literature varies between 1.8 and 4 %, reaching up to 9.8 % if we con-
sider only the population of migrainous patients.

15.6.2 Infantile Colic

Infantile colic is a common cause of inconsolable crying during the first months of
life. According to the criteria reported by Wessel, it is usually diagnosed by crying
and fussing for more than 3 h per day, more than 3 days per week, and for more than
3 weeks in an otherwise healthy and well-fed infant. For children with migraine, the
odds of having colic as an infant were increased, in contrast to other primary head-
ache disorders.

'In children and adolescents (aged under 18 years), attacks may last 2-72 h.
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15.6.3 Chronic Abdominal Pain

Chronic abdominal pain is common in children and adolescents. Generally ‘“‘chronic
abdominal pain” describes intermittent or constant abdominal pain (of functional or
organic etiology) that has been present for at least 2 months. The term “‘chronic abdomi-
nal pain” encompasses “recurrent abdominal pain,” classically defined by four criteria:

1. >3 episodes of abdominal pain

2. Pain sufficiently severe to affect activities
3. Episodes occur over a period of >3 months
4. No known organic cause

15.6.4 Recurrent Abdominal Pain (RAP)

Recurrent abdominal pain (RAP) is common in children, and the reported preva-
lence rates in population-based studies have varied between 6 and 15 %. Potentially
identifiable causes of RAP include constipation, food or lactose intolerance, gastro-
esophageal reflux, peptic ulceration, duodenitis, Crohn’s disease, urinary tract
infections, and menstrual disorders. RAP disappears in about half the children, per-
sists in a quarter, and is replaced by other painful symptoms (mainly headache) in
the remaining quarter. Familial Mediterranean Fever (FMF) should also be included
in the differential diagnosis of children with RAP, especially if they are from certain
ethnic groups such as Turks, Jews, Armenians, or Arabs, in whom this hereditary
inflammatory disease is more commonly seen.

15.6.5 Cyclic Vomiting Syndrome (CVS)

Cyclic vomiting syndrome (CVS) is recurrent episodic attacks of intense nausea and
vomiting, usually stereotypical in the individual and with predictable timing of episodes.
Attacks may be associated with pallor and lethargy. There is complete resolution of
symptoms between attacks. CVS has been classified as a childhood periodic syndrome
(CPS) or “migraine equivalent” that is commonly a precursor of migraine in the
ICHD-II. CVS usually occurs between ages 4 and 10 years. In a meta-analysis, the
prevalence of headache/migraine was 40.5 %, family history of migraines was 27.8 %,
history of anxiety or depression was reported in 26.7 %, and travel sickness in 28.3 %.

15.6.6 Abdominal Migraine (AM)

Abdominal migraine (AM) is an idiopathic disorder seen mainly in children as
recurrent attacks of moderate to severe midline abdominal pain, associated with
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vasomotor symptoms, nausea and vomiting, lasting 2-72 h and normalization
between episodes. Headache does not occur during these episodes. Children with
abdominal migraine had demographic and social characteristics similar to those of
children with migraine. Most children with abdominal migraine will develop
migraine headache later in life. In young children the presence of headache is often
overlooked and underdiagnosed.

AM represents 4—15 % of pediatric gastroenterology patients followed up for
idiopathic recurrent abdominal pain. This entity is more common in those with a
family history of migraine headaches, appears between the ages of 3 and 10 years
old, and rarely persists into adulthood.

If we take into account all these shared symptoms, such as comorbidities, trig-
gers, and responses to treatment, it is becoming more obvious that infantile colic,
CVS, and AM are important causes of RAP syndromes, and they are probably not
separate entities from adult migraine but a part of the same migraine spectrum.

15.6.7 Dandy-Walker Syndrome

Dandy-Walker syndrome is a congenital brain malformation involving the cere-
bellum and the fluid-filled spaces around it. The key features of this syndrome are
an enlargement of the fourth ventricle, a partial or complete absence of the area of
the brain between the two cerebellar hemispheres, and cyst formation near the
lowest part of the skull. Migraine-like headache attacks or abdominal pains are
not among the known symptoms of this disorder and a causal relationship could
not be established. We thought that this was a confusing comorbidity of our
migraine patient.

Key Points

Sometimes a patient had many confounding features but the real cause was
only a simple one like demonstrated in this case. Previous infantile colic,
cyclic vomiting, and recurrent abdominal pain attacks are migraine equiva-
lents. Some features could be confusing like Dandy-Walker abnormality or
associated psychiatric disturbances like generalized anxiety disorders.
However, like tic disorders, there are several problems such as anxiety disor-
ders were reported with high prevalence as migraine comorbidity. In this case
specific migraine management, including preventive medication, supported
with interventional procedures like GON blockage and completing with edu-
cation of the patients and parents are effective for solving the problem.
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Chapter 16
Migraine in the Elderly

Vera V. Osipova, Elena Snopkova, and Guzyal Tabeeva

16.1 Background

It is well known that in the majority of patients migraine completely stops after the
age of 50. At the same time in the minority of subjects, migraine attacks or some
manifestations could last out. Two cases below illustrate two different ways of
migraine evolution in elder age.

16.2 Case Description 1

A 57-year-old woman, married, unemployed since she was 52 (because the institute
she worked at closed down), presented with complaints of frequent attacks of pulsat-
ing and pressing headache, more frequently on the right side located in the occipito-
temporal and supraciliary region, 67 points of intensity according to the visual
analogue scale, arising two to three times a week (maximum 10-12 days with head-
ache per month) and lasting for 24—72 h. Pain is accompanied by phonophobia, nau-
sea, change in taste preferences (desire of salty and sweet food), face paleness, shiver
and feeling of hot flashes to head and shortness of breath, frequent urination, yawn-
ing, drowsiness and apathy, as well as tenderness when touching the scalp (allo-
dynia). The allodynia signs are not present between attacks. Among trigger factors
there are emotional stress, hunger and alcohol intake. She is postmenopausal. During
an attack the patient straps her head with a hot towel and takes two pills of Pentalgin
(complex analgesic containing paracetamol, naproxen, caffeine, codeine and pheni-
ramine). In case of pain resumption on the next day, she takes two more doses. The
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total number of painkillers for the last quarter ranged between 20 and 30 doses per
month.

16.2.1 Case History

Headache attacks, similar to the described above, first appeared at the age of 17,
became regular by the age of 20 and occurred four to six times a month. Similar head-
aches had been detected in her aunt. Attacks were triggered by menstruation, physical
exertion, emotional stress, hunger and alcohol intake. In the young age the pain was of
very high intensity (9—10 VAS points); however, the attacks were well controlled by
combined analgesics and usually eliminated within 24 h. During the examination
period in the university, the attacks could occur every day, whereas during vacations
pain episodes became considerably less frequent. During both pregnancies in the mid-
dle of the 2nd trimester and lactation periods, headache attacks completely stopped and
resumed only after the cessation of lactation. After menopause (at the age of 52), head-
ache pattern remained the same with a frequency of three to five attacks per month.

For many years the patient has been managed by a neurologist (who considered the
case as “attributed to autonomic dysfunction”) and received numerous nonspecific
treatments including cardiovascular and nootropics agents, as well as physiotherapeu-
tic treatments with no effect. The patient has never received specific antimigraine
prophylaxis (beta-blockers, calcium channel blockers, anticonvulsants, etc.).

The present visit to the neurologist was due to the increased duration and frequency
of attacks over the last 2 months (eight to ten times a month) on the background of
severe stressful situation (death of a family member) and excessive use of painkillers.

16.2.2 Neurological Examinations

No organic signs revealed during neurological examination (cognitive sphere, cra-
nial nerves, tendon reflexes, sensation, coordination and pelvic functions appear
normal). During the examination the patient appeared depressed and anxious.

16.2.3 Comorbid and Concomitant Conditions

Apart from headache episodes the patient complains about depressed mood,
increased anxiety, sleep disturbances and mild memory impairment. During the last
month in the nighttime, she experienced the episodes of palpitation accompanied by
difficulties in breathing, anxiety and fear (similar episodes were observed at the age
of 51 during the premenopausal period and stopped spontaneously 6 months later).
Throughout the whole life as well as at present, the patient has had low blood pres-
sure and experienced symptoms of hyperventilation (sensation of incomplete breath,
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laboured breathing) in stuffy rooms and under emotional stress. Over the last 15
years apart from headache attacks described above one to two times a month, the
patient has been also experiencing episodes of mild diffuse pressing headache trig-
gered by emotional stress and successfully aborted with ibuprofen.

16.2.4 Additional Examinations

Instrumental examinations that were repeatedly carried out over past 20 years (tran-
scranial and ultrasonic Doppler of brachiocephalic vessels, EEG, X-ray of the skull)
revealed no specific changes. Below are the results of the examinations performed
within 2010-2011: Complete blood count: the parameters are in normal range.
Biochemical blood analysis: elevated cholesterol (6.6 mmol/l). ECG: disorder of
intra-atrial conductivity of myocardium. X-ray of cervical spine: moderate osteo-
chondrosis and spondylosis. TCD of BCA: non-stenosing atherosclerosis and hae-
modynamically insignificant tortuosity (crimpiness) of the extravertebral parts of
vertebral arteries. Brain MRI: no pathologic changes revealed in the brain tissue;
empty ephippium (sella turcica). Ophthalmologic investigation: retinal angiopathy.
Neuropsychological examination: moderate level of depression (Beck Depression
Inventory score — 23), high level of reactive and personal anxiety (57 and 68 points
of State-Trait Anxiety Inventory), strong influence of headache on the quality of life
(69 points according to HIT-6) and high level of painkiller dependence (22 points
according to Leeds Dependence Questionnaire).

16.2.5 Neurological Diagnosis

Migraine without aura, medication overuse (combined analgesics), episodic tension-
type headache, anxiety and depression syndrome and panic attacks.

16.2.6 Treatment

Taking into consideration the increasing severity of migraine (increase in the frequency
and duration of attacks), medication overuse (2040 doses of combination analgesics
per month) and comorbid emotional disorders, the following recommendations were
given to the patient: (1) discontinuation/significant restriction of analgesics (possibly
to be replaced by NSAIDS, triptans or ergotamine-containing drugs not more than 6—8
doses per month in total), (2) antidepressant therapy (paroxetine 20 mg/day) for 6-8
months and (3) behavioural therapy. Beta-blockers, calcium channel blockers and sar-
tans were not recommended due to the marked arterial hypotension. To correct mild
cognitive (memory) shortage, piracetam was added. In the future in case of insufficient
therapeutic effect, anticonvulsants are planned to be recommended.
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16.2.7 Follow-Up

After 8 weeks on prescribed therapy and discontinuation of analgesic overuse (now
the patient takes not more than 6-8 doses of simple analgesics or triptans per
month), the headache attack frequency reduced up to 3 per month, patients’ mood
improved, anxiety decreased and panic attacks ceased completely. It was recom-
mended to continue taking paroxetine for the next 4 months.

16.3 Case Description 2

A 52-year-old man (married, an engineer, moderate smoker) addressed us because
of depressed mood, anxiety and repeated episodes of visual phenomena which
appear in one hemivisual field (mostly right sided), 1-2 times per 1-2 month;
such episodes appeared after the age of 35 and were not accompanied by head-
ache. He describes his symptoms as “blurred vision and fluorescent and flaring
(scintillating) zigzag lines moving from the centre of visual field to the periph-
ery” (Fig. 16.1).

16.3.1 Case History

Since the age of 11 one-two times per year, the patient has been experiencing attacks
of intensive bilateral throbbing headache without associated symptoms lasting
8—12 h usually aborted with sleep. At the age of 22 for the first time, he experienced
visual symptoms described above with the duration of 20-30 min. Until the age of
35, visual symptoms were followed by headache phase every time. At the age of 35,
the headache attacks stopped while visual symptoms have persisted until now. In his
40s the patient noticed that the duration of visual episodes increased to 40—-60 min
and began to be accompanied by difficulties in speech (dysarthria); after the disap-
pearance of visual symptoms, speech is completely recovered. Among factors pro-
voking these episodes, the patient mentions bright light and intensive visual activity
while using PC. A 19-year-old son of the patient since childhood has been suffering
from similar headache attacks preceded by visual phenomena.

16.3.2 Neurological Examination

Without any significant findings, the patient is overweight; there is bilateral tender-
ness of the pericranial and cervical muscles during manual palpation; the patient
looked very depressed and expressed anxiety associated with his condition
(Fig. 16.1).
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Late life migraine equivalents

(52-year-old man with former migraine:
drawings reporting visual phenomena)

17:25 17:35

17:45 18:05

Fig. 16.1 Late Life Migraine Equivalents (52-year-old man with former migraine: drawings
reporting visual phenomena)

16.3.3 Comorbid and Concomitant Conditions

Depressed mood, anxiety, episodic back and neck pain, sleep disturbances and arte-
rial hypertension.

16.3.4 Additional Examinations

Complete blood count and biochemical analysis: the parameters are in normal
range; cholesterol on the upper range. BP, 135/90; Brain MRI and MR angiography
did not reveal any organic lesions. Ophthalmologic investigation: hypertensive reti-
nal angiopathy.

16.3.5 Neurological Diagnosis

Late-life migrainous equivalent (LLME, Fisher’s syndrome), migraine with aura (in
the past), anxiety and depression syndrome and pericranial muscles dysfunction.
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16.3.6 Treatment

For his arterial hypertension for the last 15 years, the patient received beta-blockers.
Taking into account his severe depression and anxiety, the combination of antide-
pressant and neuroleptic (escitalopram+ticersin) was recommended for 6-8
months.

16.3.7 Follow-Up

When seen repeatedly over 2 years (at the age of 54), the patient demonstrated the
same visual and occasionally speech defect symptoms; his mood has significantly
improved; no complications or new symptoms were registered. The possibility of
adding calcium channel blockers (nimodipine) should be considered in the future.

16.4 Summary of the Cases

Two presented cases illustrate different ways of migraine evolution in elder age. The
1st demonstrates the severe migraine course (migraine persistence) in a woman
aged 57 and the 2nd, the incomplete migraine cessation (preservation of migraine
aura without pain episodes) in a 53-year-old man which could be classified as late-
life migrainous accompaniment (LLMA).

In the Ist case despite menopause lasting for 5 years, an elderly woman keeps on
developing typical migraine attacks with the same accompanying symptoms, pain
characteristics and triggers that were present in the young age. It is worth mention-
ing the following details of this case:

1. For many years the patient was managed by neurologist with the wrong “non-
migraine” diagnosis and received erroneous nonspecific “non-migraine” treat-
ment without significant improvement.

2. Although during the lifetime migraine attack occurrence and frequency were
closely related to the hormonal state of a patient (onset during menarche, men-
strually related migraine in the young age, remission during pregnancy and lacta-
tion), the attacks did not stop after menopause.

3. Migraine exacerbation in the relatively late age was triggered by significant emo-
tional stress and subsequent psychiatric disorders (depression and anxiety).

4. On the background of emotional stress, another primary form of headache has
developed (TTH).

5. Allodynia occurring during migraine attacks is typical for a patient with long
migraine history and high attack frequency and reflects phenomenon of central
sensitization.

6. Although the diagnostic criteria for MOH in this patient are not fulfilled, she
obviously has medication overuse which occurred for the first time only recently.
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Thus main predictors/risk factors of migraine persistence in this patient include:

* Emotional stress and related psychiatric conditions (depression and anxiety)

 Ineffective preceding treatment due to erroneous diagnosis which could facilitate
disease progression

* Medication overuse

The 2nd case illustrates age-related transformation of migraine with visual aura
into more complicated aura (visual and speech disturbances) without headache
(“headless migraine”). Such complex of symptoms was described by C. M. Fisher
in 1986 and is also called “late-life migrainous accompaniment”. The past history
of typical migraine without aura, normal instrumental examinations and benign
course of the condition allowed us to exclude the possibility of other causes of aura
symptoms. At the same time considering risk factors in our patient (arterial hyper-
tension, mild obesity, elevated cholesterol and smoking), possible preventive ther-
apy with calcium channel blockers could be further recommended.

16.5 Brief General Information

It is well known that migraine is the disease of young age with an onset in childhood
or adolescence. Late onset (after 50) is reported only in 1-3 % of cases, and in the
majority of patients, migraine completely stops after the age of 50.

At the same time in the minority of subjects, migraine attacks or some manifesta-
tions could last out. The exact data on frequency of each outcome is not available
due to the absence of epidemiological studies. In the majority of patients (presum-
ably 50-60 %), migraine stops completely; about 7 % continue experiencing more
or less typical attacks. The prevalence of LLMA in general population does not
exceed 1.4 % (1.33 % in females and 1.08 % in males); manifestation of Fisher’s
syndrome after the age of 50 is registered in 77 % of cases and in 1/4th in more
young age. According to isolated published data in some patients after 45-50 years,
old migraine becomes less severe (decrease in attack frequency, duration and inten-
sity, loss of typical associated symptoms); in others migraine severely persists.
Migraine outcomes after the age of 50 are summarized in Table 16.1 (according to
the recent Russian study, 2011). Clinical predictors of migraine outcomes are listed
in Table 16.2.

Elderly patients with migraine have some clinical peculiarities that should be
taken into account (Table 16.3). Polymorbidity (conditions comorbid to migraine
and concomitant somatic diseases) leads to polypragmasia. Such categories of
patients often have more than one headache type as well as pain syndromes of other
location (cervical and back pain, arthritis). Medical treatment of these additional
pain conditions could significantly increase the medication overuse and possibility
of MOH development.

Compared to young migraine subjects in elder patients, differential diagnosis
requires more attention. In Table 16.4 the more common causes of headache in
patients older than 50 are listed.
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Table 16.1 Migraine Cessation

outcomes in the elder age [5] Incomplete (no pain, preservation of M aura=late-life

migrainous accompaniment (LLMA)

Complete (no aura, no pain attacks)
Preservation

Regressing migraine (mild course)

Persistent migraine (severe course)

Table 16.2 Clinical Mild/regressing M
predictors of migraine

M with
evolution in the elderly with aura

Low attack frequency in the young age

Menopause (=stable hormonal state)
Severe/persistent M

M without aura

Frequent attacks in the young age

Regular menstrual cycle or premenopause (non-stable
hormonal state)

Late-life migrainous accompaniment (Fisher’s syndrome)
M with aura

Table 16.3 General peculiarities of the elderly migraine patients
Polymorbidity =comorbid and concomitant disorders (sleep Polypragmasia
disturbances, depression, cognitive, cardiovascular and
cerebrovascular disorders, etc.)

Combination of several headache types + Other pain
syndromes

Additional analgesics consumption Increasing medication overuse
and risk of MOH

Table 16.4 Differential diagnosis of migraine in the elderly (ICHD-3 beta, 2013)

Tension-type headache
Hypnic headache

Trigeminal autonomic cephalalgias (cluster headache, paroxysmal hemicrania, hemicrania
continua, etc.)

Headache attributed to giant cell arteritis

Headache attributed to transient ischemic attack
Headache related to intracranial venous dysfunction
Headache attributed to arterial hypertension
Headache attributed to glaucoma

In case the usual clinical course of migraine changes with age, patient should be carefully exam-
ined to exclude secondary headache disorder
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Key Points and Important Practical Considerations

* Migraine could persist in the late age with more or less typical symptoms.
There is a group of elderly subjects with severe migraine course.

* Migraine after the age of 50 is often misdiagnosed and mistreated.

* The loss of reproductive function and age-related hormonal level stabilization
cannot be considered as determinant factors for migraine discontinuance.

* Quality of life in the elderly migraineurs is most likely determined not by
pain-related characteristics but (to a higher extent) by age-related concomitant
somatic and cerebrovascular disorders and conditions comorbid to migraine
(depression, anxiety, sleep abnormalities being the most important).

» Revealing concomitant pain syndromes and determining the total amount
of painkillers are of great importance in the aged migraineurs: the use of
analgesics for other pain syndromes could significantly increase medica-
tion overuse and the risk of MOH in migraine patients.

» Key factors leading to migraine persistence in the elderly include:

1. Emotional stress, personality abnormalities and related psychiatric dis-
orders (depression, anxiety, somatization, etc.).

2. Inappropriate and ineffective preceding prophylactic and acute treat-
ment due to erroneous ‘“non-migraine” diagnosis.

3. Medication overuse (including that due to extra-treatment of pain syn-
dromes other from headache).

4. Other general factors responsible for migraine progression/chronifica-
tion should be also considered (high attack frequency in the young age,
excessive caffeine intake, obesity, sleep apnoea, etc.).

» Elder subjects with late-life migrainous accompaniment do not need any
prophylaxis until cardiovascular risk factors (obesity, diabetes, arterial
hypertension, cholesterolaemia, smoking, etc.) are revealed. Calcium
channel blockers (nimodipine) are the drug of choice in patients with
LLMA and risk factors.
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Chapter 17
Is It Migraine Aura in the Elderly or Transient
Ischaemic Attack?

Koen Paemeleire

17.1 Case Description

A 65-year-old right-handed retired dentist presented to the outpatient neurology
clinic after experiencing five episodes of transient focal neurological symptoms in a
1-year period. In fact, he had experienced similar episodes at a lower frequency in
the past few years. A single episode was most often characterized by isolated visual
symptoms; however, on some occasions these were followed by sensory symptoms
and/or language impairment. There were never motor symptoms. The visual distur-
bance is described as a ‘moonshaped grey-brown spot’ which is growing over time
and evolving into its maximum size over about 20 min on average, followed by a
rather fast and complete resolution of the symptoms. He had evaluated his vision
with both eyes separately and noticed the symptoms were binocular and present in
either the right or left visual hemifield. Sensory symptoms and mild language
impairment had on a few occasions followed the visual disturbance and were
described as progressive tingling in one arm starting in the hand and moving up the
forearm, and word finding difficulties; a detailed description could not be given.
These focal neurological symptoms were followed by a mild, generalized, feature-
less headache which he rated 3—4/10 on a verbal rating scale. These headaches
tended to respond well to ibuprofen and disappear within a few hours after onset.
These attacks could on occasion be triggered by bright light but most attacks came
on spontaneously. His past medical history was remarkable for arterial hyperten-
sion, successfully treated with perindopril, and mild reflux esophagitis.
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17.2 Differential Diagnosis

Differential diagnoses to be considered in an elderly patient presenting with recur-
rent transient visual phenomena with mild headache mainly include transient isch-
emic attacks (TIAs) and migraine aura, as well as partial seizures.

17.3 Diagnostic Workup of the Case

It turned out this patient had undergone a workup a couple of years earlier in another
centre, which included an ophthalmological examination, brain MRI including MR
angiography of the circle of Willis, MR angiography of the cervical arteries, echo-
cardiography as well as EEG. All results were normal. A detailed anamnesis
revealed a clear history of migraine with aura since the age of 41 years. The exact
timing remained unclear, but the patient remembers he was gradually less and less
disabled by headache, and associated symptoms faded as the years went by. We
instructed him to make a detailed drawing of his visual symptoms, and some time
later we received 3 sketches of which one, digitized on the computer by his wife, is
shown in Fig. 17.1. Analysis of all three sketches showed that visual symptoms
were not monocular and were indeed experienced in either both left or right visual
hemifields. Furthermore, his drawing showed that the slowly expanding grey-brown
scotoma had a flickering (or ‘dancing’ as he described it) brighter edge, i.e. a

Fig. 17.1 Patient’s drawing of a typical episode of transient visual disturbance. At the start
(T=0 min), the patient noticed an initial change in the centre of his visual fields. At 7=5 min into
the attack he experienced a grey-brown blurred spot on the left of his centre of vision in both eyes.
At T=10 min into the attack, the spot had enlarged into a moon shape with a flickering edge. At
T=15 min he indicated the visual disturbance was present in almost the entire visual hemifield of
the left and right eye. Finally, at 7=20 min everything had returned to normal
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combination of negative and positive symptoms known as a scintillating scotoma.
No further testing was performed.

17.4 Summary of the Case

The patient had a well-established antecedent history of migraine with aura for more
than 20 years. He presented with slowly progressing symptoms as illustrated by his
drawing, a combination of positive (flickering edge of the scotoma, tingling in case of
sensory aura symptoms) and negative symptoms (scotoma, word finding difficulties in
case of language aura symptoms), and temporally related mild headache. The diagno-
sis was made with taking a detailed history and physical examination. Additional test-
ing was not necessary, especially as the patient had undergone a complete workup
some years earlier and symptoms were essentially unchanged. The situation would
have been very different in an elderly patient lacking an established history of migraine
with aura and presenting with aura symptoms for the first time, in which case a full
differential diagnostic work-up, especially for TIA, would have been warranted.

17.5 Definition According to the International Classification
of Headache Disorder 3rd Edition Beta Version
(ICHDIIIbeta)

The ICHDIIIbeta 1.2.1 migraine with typical aura criteria were fulfilled, as the
patient experienced multiple rather stereotyped episodes consisting of visual, sen-
sory and/or speech/language symptoms, each fully reversible, but no motor, brain-
stem or retinal symptoms. Moreover, his visual aura symptoms spread gradually
over >5 min, and, if present, sensory and language symptoms succeeded the visual
symptoms, rather than appearing at the same time. Visual aura symptom duration
was within the 5-60 min interval put forward in the criteria. Visual symptoms and,
if present, sensory symptoms were always unilateral. A mild headache accompa-
nied the aura, or immediately followed the aura symptoms, which is within the
60 min interval allowed in the criteria. The patient fulfils ICHDIIIbeta 1.2.1.1 sub-
type criteria for typical aura with headache, as the aura symptoms are accompanied
or immediately followed by a headache that lost its migraine features over the years.

17.6 Brief General Information

A typical migraine aura consists of visual and/or sensory and/or speech/language
symptoms and is characterized by gradual development, duration of each symptom
no longer than 1 h, a mix of positive and negative features and complete
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reversibility. Visual disturbances are the most common aura symptoms in migraine
with aura. Sensory symptoms and speech/language disturbances seldom occur with-
out preceding visual symptoms. Motor, brainstem or retinal symptoms are coded
elsewhere in the ICHDIIIbeta under hemiplegic migraine, migraine with brainstem
aura and retinal migraine. The average visual aura duration is close to 30 min. Aura
symptoms can be differentiated from TIA by their progressive onset, spreading over
time and quality, often a combination of both positive and negative symptoms
(Table 17.1). The prototype of visual aura is the scintillating scotoma, in which a
gradually expanding scotoma is bordered by a flickering edge. A subclassification
of migraine with aura is made in the ICHDIIIbeta into typical aura with (1.2.1.1) or
without (1.2.1.2) headache. In the former subtype aura is accompanied or followed
within 60 min by a headache with or without migraine characteristics.

Late life visual aura symptoms are not rare. Data from the Framingham study
suggest visual migraine aura symptoms occur in at least 1 % of the population in
mid or late life. These episodes may occur for the first time after age 50 years, in the
absence of headache, and a history of recurrent headaches may not be present. They
appeared not to be associated with increased risk of stroke in this population. More
recent epidemiological studies have shown that certain patients with migraine with
aura are at greater risk for stroke, namely, women under the age of 40 years, espe-
cially those using an oestrogen-containing contraceptive and smoking.

Cortical spreading depression is a slowly propagating neuronal and glial depolar-
ization that spreads at a characteristic rate of 3—5 mm per minute. It has been studied
in mammalian cortices, and closely resembling phenomena have been documented
in the human cortex following ischaemic stroke, intracerebral haematoma, sub-
arachnoid haemorrhage and brain trauma, and there is indirect evidence to suggest
it is the underlying mechanism of migraine aura. There are however some unre-
solved questions about the relationship between CSD and aura, and an additional
role for astrocytic calcium waves has been suggested.

TIAs are not usually associated with headache, but has been estimated that
approximately 20 % of persons with TIAs have accompanying headache, especially
with posterior fossa ischaemia. Brief hypoxic-ischaemic episodes could induce
CSD which may generate aura and, possibly, migrainous headache. Some cases of
aura induced by a focal reduction in cerebral blood flow during cerebral angiogra-
phy have been reported. Cases of migraine with aura induced by ischaemia, e.g. due

Table 17.1 Differential diagnosis between aura and TIA

TIA Migraine aura
Onset Sudden Progressive
Progression None Slow
Different symptoms Simultaneous In succession
Type of visual symptoms Negative Negative or positive
Territory Vascular Cortical
Duration Short (10-15 min) Long (30-60 min)

Adapted from Schoenen and Sandor [14]
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to severe internal carotid stenosis/occlusion, have been document-induced. In a
mouse model, particulate or air microemboli were able to trigger cortical spreading
depression (often without causing microinfarction), suggesting that migraine aura
may be provoked by hypoperfusion disorders along with TIAs. In older persons, in
whom vascular disease is more prevalent, TIA must therefore be ruled out when
migraine aura occurs as a new phenomenon. In the absence of headache with
migraine characteristics, a distinction of aura from mimics becomes more difficult.
It is suggested in the ICHDIIIbeta that ‘when aura occurs for the first time after age
40, when symptoms are exclusively negative (e.g. hemianopia) or when aura is pro-
longed or very short, other causes, particularly TIAs, should be ruled out’.

Some additional differential diagnoses have to be considered, including occipital
seizures, amaurosis fugax, retinal migraine, ocular problems and arteriovenous
malformations.

Occipital seizures are characterized by a sudden onset of symptoms with a fast
rate of progression, positive and coloured visual symptoms of short duration (min-
utes). They differ in many respects from visual migraine aura with progressive and
slow onset of symptoms, most typically with a combination of negative and positive
symptoms and longer duration (up to 60 min). They share the sudden onset of with
TIA symptoms, that are however of a negative nature and intermediate duration
(10-15 min).

A specific form of TIA within the eye due to compromised ocular arterial circu-
lation is amaurosis fugax. It is defined as a monocular transitory blindness or blurred
vision that usually lasts for a few minutes. The most common cause is carotid artery
disease with thromboembolism from an atherosclerotic plaque. It may also occur
due to distal embolism from heart or aorta, local thrombosis within the optic nerve
or retina and thromboembolism from non-atherosclerotic carotid artery disease
including dissection. In the elderly giant cell arteritis should be considered.
Amaurosis fugax should be considered a medical emergency and requires similar
workup as other TIAs.

Structural lesions, such as occipital arteriovenous malformation, can produce
similar symptoms to migraine with aura and have to be considered when aura symp-
toms are attributable to one fixed hemisphere.

Ocular problems, including glaucoma, may present with visual disturbances and
headache, but a distinction from aura of TIA should not pose a major problem.

Retinal migraine is defined by the ICHD-IIIbeta as a fully reversible monocular
visual disturbance associated with migraine headache and a normal neuro-
ophthalmological examination between attacks. Its true incidence is unclear as
some have shown that most cases labelled as retinal migraine in fact are not migraine.
Retinal migraine most likely represents a heterogeneous group of underlying disor-
ders. Retinal cortical spreading depression is often cited as the mechanism of retinal
migraine; however, retinal CSD has not been observed in mammalian/human retina
but has mainly been studied in the chick retina after its discovery in the frog retina.
Vasospasm of retinal blood vessels has been observed in a small number of cases.
Most cases of transient monocular visual loss diagnosed as retinal migraine would
be more properly diagnosed as ‘presumed retinal vasospasm’.



124 K. Paemeleire

Key Points

* Aura symptoms can be differentiated from TIA by means of onset, pro-
gression and duration of symptoms, quality of the symptoms (most typi-
cally a combination of positive and negative symptoms) and, if more than
one type of symptoms are present (visual and/or sensory and/or speech/
language), by means of succession of symptoms that are not attributable to
the same vascular territory.

» Late life visual aura symptoms are not rare.

» Ischaemia may induce cortical spreading depression and aura symptoms.

» The ICHDIIIbeta suggests that “When aura occurs for the first time after
age 40, when symptoms are exclusively negative (e.g. hemianopia) or
when aura is prolonged or very short, other causes, particularly TIAs,
should be ruled out’.

» Retinal migraine is very rare and most cases of transient monocular visual
loss diagnosed as retinal migraine would be more properly diagnosed as
‘presumed retinal vasospasm’.
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Chapter 18
Migraine Without Aura, with
a Discussion of Trigger Factors

Mustafa Ertas and Hayrunnisa Bolay

18.1 Case Description

A 38-year-old Caucasian woman suffering from headache attacks that interfered
with activities of daily living visited a headache specialist for the first time. The fre-
quency and severity of her headache attacks had increased over the previous 4
months, and she was suffering one or two attacks every week. Her attacks were
throbbing and mostly one-sided, either on the right or the left side of her head. The
pain would start from the neck and spread to the forehead in some attacks, but in
most it would start from the temple on one side and spread behind the ipsilateral eye.
During headache attacks, any movement of her head would increase the intensity of
headache, and light and noise would disturb her. Severe attacks were associated with
nausea without vomiting. She experienced increased sensitivity to touch on her scalp,
predominantly on the headache side and particularly during severe headache attacks.
Just before an attack, she would yawn repeatedly. She had never experienced any
visual, sensory, or speech problem or any transient neurological dysfunction preced-
ing the headache. In the absence of taking any painkiller such as ibuprofen or another
nonsteroidal anti-inflammatory drug, the headaches could last up to 3 days. The
intensity of her headache attacks was generally severe. She was a manager in public
relations in a large company. If she had a severe headache she was unable to perform
any work activities and sometimes had to go home when she could not successfully
treat the pain. Five months earlier, her position in the company had changed and she
was given additional responsibilities. She was married with two daughters, 13 and
5 years old. Her headache attacks had started nearly 1 year after her first delivery.
The frequency of attacks was one or two times a month up to the second pregnancy.
For 2 years after the first delivery she was taking oral contraceptive pills (OCPs), but

M. Ertas (<) « H. Bolay
Department of Neurology, Liv Hospital, Ulus, Istanbul, Turkey
e-mail: mustafaertas @superonline.com

© Springer International Publishing Switzerland 2015 127
A. Siva, C. Lampl (eds.), Case-Based Diagnosis and Management
of Headache Disorders, Headache, DOI 10.1007/978-3-319-06886-2_18


mailto:mustafaertas@superonline.com

128 M. Ertas and H. Bolay

had to stop taking them because of a marked increase in the frequency of headache
attacks. During the second pregnancy she had almost no headache attacks, but 1 week
after the delivery her attacks returned, with pain more severe than before.

The attacks were occurring 1 or 2 days before almost every menstrual period. In
addition to the menstrual cycle, other triggering factors were warm windy weather,
locally called “Lodos,” skipping meals, excessive sleep, loss of sleep, bright lights
such as sunlight, excessive effort, and any excessive emotional changes such as
anger, sorrow, and even gladness. She noticed that drinking red wine brought on a
headache. If she ate dessert such as baklava or chocolate, or had a craving for almost
anything sweet, she would have a headache within an hour. She also noticed that
strong perfumes might trigger her headaches; therefore, she stopped using perfumes
and did not allow her husband to use aftershave. She had used neither prophylactic
treatment for her headache attacks nor specific acute-attack medication for migraine,
such as triptans and ergots. Her daily routine includes regular consumption of 6 cups
of black tea and 2 cups of Turkish coffee; water consumption is limited, she occa-
sionally drinks wine, and she does not smoke. Her sleep pattern has changed; fre-
quent awakenings had occurred during the past few months when her stress level had
increased. Physical and neurological examinations did not reveal any abnormalities.

18.2 Differential Diagnosis and How to Work Up
This Type of Patient

This patient suffers from primary headache disorder whose diagnosis depends on the
history and detailed introspection of the patient for the pain and associated symp-
toms. One of the major problems with primary headache disorders is the fact that
there are no diagnostic biological markers. The differential diagnosis of the presented
case includes migraine without aura, episodic tension-type headache, and medica-
tion-overuse headache. The patient has never described aura symptoms. The features
of pain fulfill the episodic migraine headache criteria, as the frequency of headache
days is less than 15 days per month. Neuroimaging studies and blood tests are usually
not needed unless the clinical history is not diagnostic and exclusion of secondary
causes for headache or accompanying disease is considered. As the neurological his-
tory was consistent with a diagnosis of migraine without aura and her examination
was within normal limits, no laboratory tests or neuroimaging studies were needed.

18.3 Diagnostic Workup of the Case

The features of this patient’s headache fulfill the criteria of International Classification
of Headache Disorders (2nd edition, 2004 and 3rd beta edition, 2013) for migraine
without aura. The patient had more than one type of headache. One starts from the
neck and spreads to the forehead, whereas the other radiates from the temple to the
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back of the eye. Many patients with migraine have more than one type of headache
sharing common migrainous features. The attack duration of this patient is between
2 and 3 days. Women with migraine have longer-lasting migraine attacks than men
with migraine, on average one and a half days in women and 1 day in men. The inten-
sity of her pain is generally severe. Her headache is mostly lateralized to one side,
pulsatile in quality, and aggravated by head movements. Some patients with migraine
experience migrainous headache almost always at the same side of the head, while
the majority of patients report side-shifting. Fewer patients always have migraine
headache bilaterally. Light and noise cause disturbance during the headache attacks
(photophobia and phonophobia). The patient has nausea but no vomiting during these
episodes. She describes increased sensitivity to touch and mechanical pressure on the
scalp during attacks (allodynia). Around 60 % of migraineurs have allodynia on the
scalp during the headache phase that may continue even after the headache recedes.
Migraineurs may describe the symptom of allodynia as an unpleasant sensation while
combing hair or wearing eyeglasses. Yawning and craving for sweets before the onset
of pain are common prodromal symptoms of migraine attacks. This patient experi-
ences yawning some minutes before the headache. Although there is no certain start-
ing age for migraine, in general the buildup is around the age of 20-25 years. During
pregnancy, the increasing estrogen level without fluctuation is the major protecting
factor against migraine attacks. After delivery, the estrogen level goes down. With the
termination of breast feeding, estrogen fluctuations return, together with migraine
attacks. Sometimes migraine attacks resume immediately after delivery, as in the
second delivery of this patient. She had never previously visited a physician about
headache. Epidemiological studies have shown that at least one-third of patients with
migraine do not go to a physician for their headaches, not necessarily because the
headache is not severe enough to demand professional help. The percentage of
migrainous patients under prophylactic treatment for migraine is much less than it
need be. The reason for this is not only the reluctance of patients to visit physicians
but also the underestimation by the physicians of the disability attributable to
migraine. Accordingly, this patient has never used a specific medication for migraine
attacks and has never received any treatment for the prevention of migraine attacks.

18.4 Brief General Information: Headache Triggers

Triggers are very important, both in the clinical diagnosis of migraine as per the
classification criteria and in the management of migraine. Some triggers share the
same role in different primary headache disorders such as migraine, tension-type
headache, and cluster headache, whereas others are discriminating. This patient
reports several triggers for her headache. She experiences migraine attacks 2-3 days
before nearly every menstrual period. More than half of women with migraine have
a very high chance of experiencing migraine attack in the perimenstrual period
(from day -2 to day +3). However, this is not only the case in migraine but also in
tension-type headache. Although not to as great an extent as for migraine, one-fourth
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of women with pure tension-type headache, without accompanying migraine, have
a much higher chance of experiencing perimenstrual headache attacks. In the peri-
menstrual period, migraine attacks may occur mostly 1 or 2 days before menstrua-
tion. The chance of having a migraine attack at the end of the menstruation period or
on days following menstruation is less. Alterations in the intrinsic or extrinsic milieu
triggers migraine headache, and women of reproductive age are continuously prone
to waxing and waning effects of female sex hormones. Migraine attacks frequently
occur during menstruation when serum levels of estradiol and progesterone steeply
decline, and attacks are lower before puberty and after the menopause when the
level of ovarian hormones in serum is stable and low. Clinical observations suggest
that sex steroids differentially influence attacks in patients with both migraine with
aura and migraine without aura. In migraine without aura, attacks are significantly
reduced during pregnancy when the level of ovarian hormones in serum are stable
and high, but in migraine with aura, new attacks often occur during pregnancy.
Menstrual migraine attacks occur almost invariably without aura even in women
who experience migraine with aura. OCP use is likely to lead to significant worsen-
ing of attacks in patients with migraine with aura (Table 18.1).

This patient’s attacks are also triggered by stress, skipping meals, excessive
sleep, daytime sleep, and loss of sleep. Such triggers may provoke both migraine
and tension-type headache. Mood changes may trigger both migraine and tension-
type headache. However, while stress is the most frequent trigger for both migraine
and tension-type headache, joyfulness may only trigger migraine, as in this patient.
Although skipping meals and sleep disturbances may commonly trigger migraine
attacks, occasionally they may also trigger tension-type headaches.

Changes in the weather and warm winds have long been known to affect indi-
viduals with migraine, and are correlated with the emergence of headache. Major
atmospheric weather variables such as atmospheric pressure, temperature, humid-
ity, and wind or thunderstorm activity are all implicated as potential triggers for
headache. It is noteworthy that weather change is usually accompanied by alteration
of more than one atmospheric variable. For instance, low atmospheric pressure
stimulates movement of air from surrounding areas, and is generally associated with
winds, increased temperature, and humidity, facilitating the development of clouds,
precipitation, and thunderstorms. Dust-laden weather originating in the African
desert has been implicated as a possible trigger by providing molecules and nanopar-
ticles to induce migraine headaches. Outbreaks of Saharan dust are seasonal and
very frequent in transitional seasons, and are associated with warm winds and low
pressure. Lightning and associated meteorological changes were recently associ-
ated with a 28 % increase in the frequency of migraine headaches. Other environ-
mental factors such as high altitude, loud noises, and exposure to glare or flickering
lights are also documented as triggers. Atmospheric changes such as windy weather,
barometric changes, and bright sunlight are much more frequently reported by
migraineurs than by patients with tension-type headaches. Odors such as perfumes,
smoke, and strong smells trigger migraine specifically, and are nearly never reported
by patients with pure tension-type headache.

Drinking alcoholic beverages is a common trigger for both migraine and cluster
headache but not for tension-type headache. However, as this patient reports, red
wine and beer are the most common triggering alcoholic beverages for migraine,
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Table 18.1 Common triggers in migraine headache

Emotional

Sex hormones

Environmental

Atmospheric weather

Food

Beverages

Drugs

Daily living habits

Others

Chronic high-level stress

Abrupt change in the stress level

Anxiety

Depression

Puberty

Menstruation/ovulation

Oral contraceptives and hormone replacement therapy
Pregnancy

Perimenopausal period

Bright lights, sun glare

Loud sounds

Smoking

Scents such as perfume or paint thinner
Exposure to heat or cold (hot weather, hot baths)
Traveling

Jet lag

Change of weather conditions (low barometric pressure, warm winds,
high temperature, precipitation, lightning)

High altitudes (hiking, skiing)

Citrus fruits

Fermented foods and beverages

Chocolate, nuts

Aged cheese, dairy products

Foods containing nitrates (bacon, hot dogs, salami, cured meats)
Foods containing monosodium glutamate, aspartame

Processed, marinated, or pickled foods

Alcoholic beverages (i.e., beer, red wine)

High caffeine consumption (coffee, tea, energy drinks)

Limited water consumption

Abuse of over-the-counter pain medication

Overuse of painkillers containing caffeine, butalbital, codeine
Nitroglycerin, nifedipine

Hormone replacement therapy, OCP

Changes in wake-sleep pattern, not enough or too much sleep, frequent
wake-ups

Skipping meals, insufficient meal, fasting

Abnormal head and neck position while working (computer, screen
viewing, etc)

Colds, flu, or a sinus infection

Intense physical exertion, sexual activity

Head injury

while any kind of alcohol triggers cluster headaches. Foodstuffs may trigger head-
ache in about 10 % of persons with migraine, and may trigger migraine attacks
rather than tension-type headaches. However, sometimes a strong desire for certain
foods such as chocolate and sweets may be a premonitory symptom of migraine
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rather than being triggers of attacks. Certain foods may trigger migraine in certain
migraineurs, although triggering foods may differ from one migraineur to another.
Excessive consumption of caffeine or stopping consumption of regular caffeine
may also be a triggering factor for migraine. Caffeine can be found in many prod-
ucts including energy drinks, chocolate, and over-the-counter painkillers. Missing
meals or eating insufficient snacks instead of a balanced meal can also induce a
migraine attack. Fasting is another trigger, and this also varies depending on fasting
habits in different cultures. Migraine headache generally occurs during the first
week of the fasting period for Muslims that lasts 30 days (the Ramadan month),
whereas headache in Hindu patients, for whom alternating days of fasting occur, are
triggered throughout the whole period.

Some additives such as monosodium glutamate, nitrates, and aspartame are other
well-known triggers. Inadequate water consumption and mild dehydration can have
an impact on persons with migraine. As already mentioned, there is some evidence
that wine, and particularly red wine, may trigger a migraine, and many migraineurs
avoid drinking red wine. In addition, migraine is related to delayed-type allergy and
immunoglobulin G antibodies to various foods.

Tiredness may also trigger both migraine and tension-type headache. While
tiredness resulting from hard work may trigger tension-type headache, sportive
physical activity, even intensely, may be used by patients with pure tension-type
headache as a means to improve their symptoms, and these kinds of activities are
nearly never reported as headache triggers by patients with tension-type headache.
However, migraineurs mostly avoid intense physical activities, even though such
activities, such as playing tennis, swimming, playing soccer or basketball, are pleas-
ant for people other than migraineurs.

Allodynia is described as a painful response to typically nonpainful stimuli.
Combing hair, touching the scalp, and wearing eyeglasses are not painful stimuli.
However, many migraineurs avoid these actions during a migraine attack. Allodynia
is reported to occur during their attack by nearly 60 % of patients with migraine.
Headache patients with either migraine or pure tension-type headache and with
cutaneous allodynia on their scalp during headache are more responsive to triggers.
Figure 18.1a—c shows triggers for migraine and pure tension-type headache and the
effect of scalp allodynia during headache from a home-based population headache
study in Turkey.
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Fig. 18.1 Percentage distribution of headache triggers (a) in migraine versus tension-type head-
ache; (b) in migraine according to allodynia; (c) in tension-type headache according to allodynia
(Data from Turkish Headache Prevalence Study, 2008)



134 M. Ertas and H. Bolay

Suggested Reading

1. Alpay K, Ertas M, Orhan EK, et al (2010) Diet restriction in migraine, based on IgG against
foods. A clinical double-blind, randomised, cross-over trial. Cephalalgia 30:829-837
2. Aydinlar EI, Dikmen PY, Tiftikci A et al (2013) IgG-based elimination diet in migraine plus
irritable bowel syndrome. Headache 53:514-525
3. Baldacci F, Vedovello M, Ulivi M et al (2013) Triggers in allodynic and non-allodynic
migraineurs. A clinic setting study. Headache 53:152-160
4. Bolay H (2013) En‘lightning’ the impact of atmospheric conditions in headache. Cephalalgia
33:362-364
5. Bolay H, Rapoport A (2011) Does low atmospheric pressure independently trigger migraine?
Headache 51:1426-1430
6. Bolay H, Berman NE, Akcali D (2011) Sex-related differences in animal models of migraine
headache. Headache 51(6):891-904
7. Doganay H, Akcali D, Goktas T et al (2009) African dust-laden atmospheric conditions acti-
vate the trigeminovascular system. Cephalalgia 29:1059-1068
8. Ertas M, Baykan B, Orhan EK et al (2012) One-year prevalence and the impact of migraine
and tension-type headache in Turkey: a nationwide home-based study in adults. J Headache
Pain 13:147-157
9. Griffin DW (2007) Atmospheric movement of microorganisms in clouds of desert dust and
implications for human health. Clin Microbiol Rev 20:459-477
10. The International Classification of Headache Disorders: 2nd edition (2004). Cephalalgia 24
Suppl 1:9-160
11. The International Classification of Headache Disorders, 3rd edition (beta version) (2013).
Cephalalgia 33:629-808
12. Karli N, Baykan B, Ertas M et al (2012) Impact of sex hormonal changes on tension-type
headache and migraine: a cross-sectional population-based survey in 2,600 women. J Headache
Pain 13:557-565
13. Kelman L (2007) The triggers or precipitants of the acute migraine attack. Cephalalgia
27(5):394-402
14. Levy D, Strassman AM, Burstein R (2009) A critical view on the role of migraine triggers in
the genesis of migraine pain. Headache 49:953-957
15. Lipton RB, Bigal ME, Ashina S et al (2008) Cutaneous allodynia in the migraine population.
Ann Neurol 63:148-158
16. Wober C, Holzhammer J, Zeitlhofer J, Wessely P, Wober-Bingol C (2006) Trigger factors of
migraine and tension-type headache: experience and knowledge of the patients. J Headache
Pain 7:188-195



Chapter 19
Migraine Patients with Comorbid Disorders
and Their Management

Stefan Evers

19.1 Case Description

Case 1 A 45-year-old female patient was admitted to a headache clinic because she
experienced an increase of frequency in her known migraine without aura attacks.
Since puberty, she suffered from menstrual migraine attacks with a duration of 3—4
days. The attacks were accompanied by nausea, photophobia, and phonophobia. In
the first years, she took paracetamol or acetylsalicylic acid to treat the attacks which
was of limited success; often 5—10 tablets were needed during the headache period.
After introduction of the triptans, she switched to sumatriptan 100 mg tablets which
gave her relief for a whole day; later she took also zolmitriptan 5 mg. She never was
put on a short-term prophylaxis or other prophylactic treatment.

The patient had two pregnancies, during which no migraine attacks occurred.
However, after the lactation period, migraine recurred and the menstrual migraine
continued. In the last years, the menstruation of the patient became irregular, and
the frequency of migraine attacks increased up to three or four attacks per month
which were of shorter duration (only 1 or 2 days) but with increased pain severity.
In addition, the patient developed mild arterial hypertension and was put on ramipril
2.5 mg. In this situation, the patient was referred to a supraregional headache clinic
in order to recommend further drug treatment.

In the consultation, the patient was informed about the possibilities of preventive
drug treatment of migraine. The indication was given and the patient agreed to pro-
phylactic treatment with a beta blocker. This drug was chosen because it could
control both arterial hypertension and migraine. The patient was put on 47.5 mg
metoprolol succinate and was asked to keep a headache diary and to return after 3

S. Evers

Department of Neurology, Krankenhaus Lindenbrunn,
Lindenbrunn 1, Coppenbriigge 31863, Germany
e-mail: everss @uni-muenster.de

© Springer International Publishing Switzerland 2015 135
A. Siva, C. Lampl (eds.), Case-Based Diagnosis and Management
of Headache Disorders, Headache, DOI 10.1007/978-3-319-06886-2_19


mailto:everss@uni-muenster.de

136 S. Evers

months. Further, the patient was assured that she could take a triptan (zolmitriptan
5 mg) despite her arterial hypertension, since this was controlled by drugs.

At the control visit after 3 months, the patient reported a decrease of migraine
attacks to only one per month. This single attack could well be treated by zolmitrip-
tan. However, after starting metoprolol, the patient developed heavy dreams, even
sometimes nightmares, which she was not used to. Also, mild somnolence occurred
in the morning, but this was tolerated by the patient in opposite to the nightmares
which were very frightening for the patient. The arterial hypertension was well
controlled under metoprolol.

It was agreed to switch the prophylactic drug to candesartan 16 mg per day. After
another 3 months, the patient reported no heavy dreams or nightmares any more.
Migraine was still about one attack per month which could be aborted by zolmitrip-
tan. Arterial hypertension was well controlled. It was agreed to continue the intake
of candesartan 16 mg for 1 year and then to try and discontinue the prophylactic
treatment.

Case 2 A 23-year-old male patient suffered from myoclonic jerks and dialeptic
seizures since the age of 14 onwards. The myoclonic jerks happened primarily in
the morning every day. Dialeptic seizures occurred under stress and were observed
nearly every day. The diagnosis of primary juvenile myoclonus epilepsy (Janz syn-
drome) was confirmed by generalized epileptiform discharges in the EEG. The
patient was treated with levetiracetam 500 mg bid, which controlled the seizures
nearly completely. At the age of 21, the patient developed also generalized tonic-
clonic seizures about once per week. The dose of levetiracetam was increased, but
even in a daily dose of 2,000 mg bid, which was well tolerated without any side
effects, generalize tonic-clonic seizures still occurred rarely, whereas myoclonic
jerks and dialeptic seizures completely disappeared.

Together with the generalized tonic-clonic epileptic seizures, the patient also
developed migraine attacks with half-sided severe headache, which was aggravated
by physical activity, with photophobia, nausea, and visual disturbances. These
migraine attacks occurred in an irregular frequency of about three times per month.
They lasted about 1 day and could sufficiently but not completely be controlled by
ibuprofen 800 mg. Triptans were tried but not tolerated by the patient because of
pressure feeling in the chest.

When the patient was admitted to the headache clinic, he was dissatisfied with
the frequency of migraine attacks and with the incomplete efficacy of ibuprofen.
Interestingly, he was not bothered by the rarely occurring generalized tonic-clonic
epileptic seizures. The patient was informed about the possibility to treat both
migraine and primary epilepsy by valproic acid or by topiramate. Since he was
asthenic (BMI under 20), he chose valproic acid and was put on 450 mg bid in a
slow-release formulation. After 3 months, he returned to the headache clinic and
reported no tonic-clonic seizures anymore and a decrease of migraine attack fre-
quency by about 50 %. The migraine attacks could now be treated by ibuprofen very
efficiently; the patient was pain-free within 2 h after drug intake and could continue
working without problems.
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Case 3 A 55-year-old female patient was admitted in a psychiatric outpatient clinic
because of a depressive episode. Such episodes occurred for about 20 years from
time to time and were mostly treated by psychotherapy, only rarely an antidepres-
sant drug was necessary in addition. This time, the patient complained about more
severe depressive symptoms; however, the sleep was mostly unaffected. It was
agreed to initiate a short behavioural psychotherapy for 4 weeks and to start with
citalopram 20 mg in the morning as antidepressant.

The patient also suffered from up to five migraine attacks per month since her
menopause. In the decades before, only rarely migraine attacks occurred. The treat-
ment was successful with a triptan (rizatriptan 10 mg), but the patient was advised
not to take a triptan while also taking citalopram because of a possible serotonergic
syndrome.

The patient’s depression resolved clearly within 4 weeks but migraine attacks
remained. Therefore, the patient was admitted to a headache clinic, where the diag-
nosis of migraine without aura was confirmed. The patient was advised that citalo-
pram is not efficacious in the prophylaxis of migraine and that a tricyclic
antidepressant would be better for her migraine. In agreement with the psychiatrist,
the patient was put on amitriptyline 25 mg on the evening which was increased after
2 weeks to 50 mg. Also, the patient had the impression that the migraine attacks
were less severe under this medication. However, she became very tired, sometimes
even somnolent, and also obstipated. She refused to take amitriptyline any further
and asked for alternatives.

The patient was then put on venlafaxine slow release 75 mg bid which was well
tolerated except a mild restlessness in the morning. After about 4 weeks, the depres-
sion was controlled as it was under citalopram and the migraine attacks decreased
in frequency. The patient was advised that there was no contraindication to take a
triptan along with venlafaxine and that she should continue venlafaxine for at least
months.

19.2 Diagnosis and How to Work Up This Kind of a Patient

The cases illustrate how important it is to consider comorbidity when migraine
drug treatment is discussed with the patient. Comorbidity might occur most just
by chance (e.g. arterial hypertension in migraine), or comorbidity has been shown
to be significant in epidemiological studies such as stroke and migraine with aura
or restless legs syndrome and migraine without aura. The latter comorbidities do
not necessarily mean that there is a causal link between migraine and the other
disorders.

In case no. 1, the female migraine patient developed an increase of severity and
frequency of migraine when the menopause started. This is typical for some women
with a menstrually related migraine. In this period, she also developed arterial
hypertension. Thus, it is obvious to choose a drug treating both conditions. The drug
of first choice is a beta blocker which is normally well tolerated in this age. However,
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this patient developed heavy dreams and nightmares which is a rare but typical side
effect of many beta blockers. Therefore, she was switched to candesartan which is
not approved for migraine prophylaxis because evidence from the literature sug-
gests that candesartan is effective in migraine prophylaxis. In particular, a very
recent study was published showing a similar efficacy of candesartan and proprano-
lol. Candesartan is well tolerated, and in this case the patient showed sufficient
benefit from it. Another aspect of this case is that triptans are not contraindicated in
patients with comorbid arterial hypertension as long as the hypertension is under
control.

Case no. 2 presents a patient with both migraine and primary generalized epi-
lepsy. There is conflicting data in the literature as to whether all types of epilepsy
are significantly associated with migraine. An association has only been shown
consistently for the benign Rolando’s epilepsy. However, epileptic seizures
might occur together with migraine attacks (called migralepsy), and very rarely
epileptic seizures might have features of migraine attacks. Concomitant epilepsy
has to be considered when choosing the best prophylactic treatment of migraine.
The only two anticonvulsive drugs with consistently proven efficacy in migraine
are valproic acid and topiramate. Both drugs are also efficacious in primary epi-
lepsy (whereas carbamazepine and others should not be used in primary epi-
lepsy). On the other hand, levetiracetam can control primary epilepsy but has not
been shown to be efficacious in migraine prophylaxis. The patient in this case
was put on valproic acid because this drug could cause weight gain whereas topi-
ramate causes weight loss as a side effect. In addition, valproic acid is the drug
of first choice in primary epilepsy, at least in female patients, with respect to
efficacy.

In case no. 3, we observe the typical comorbidity of migraine and depression.
This comorbidity is bidirectional, meaning that patients with migraine are of
increased risk to develop depression and vice versa. If migraine and depression are
both relevant, the treatment should be carefully chosen since some interactions
might occur. Beta blockers and flunarizine, for example, can increase the severity or
even induce a depressive episode. On the other hand, citalopram or other SSRI-type
antidepressants would not improve migraine frequency or severity. Furthermore,
there is a contraindication to take SSRI and triptans together because of the possible
development of a serotonergic syndrome (which, however, has never been reported
in the literature). In this case, amitriptyline was given to treat both depression and
migraine. This drug was not tolerated which is often the case, at least in migraine
patients. Somnolence and obstipation are typical side effects of amitriptyline. As an
alternative, venlafaxine can be given although there is not much evidence for effi-
cacy in migraine. Venlafaxine is often better tolerated than amitriptyline, it can be
given together with triptans, and there are published studies suggesting an efficacy
in migraine.

In summary, the cases illustrate how one can try and treat migraine and comorbid
disorders by the same drug and how to consider contraindications or specific labels
when prescribing a specific drug in migraine patients.
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Key Points

* A comorbidity of migraine with several other disorders has been shown by
epidemiological studies (Table 19.1). This comorbidity does not necessar-
ily reflect a causal link. Furthermore, migraine can be comorbid with a
disorder just by chance.

* Comorbidity of migraine should be considered when choosing the prophy-
lactic drug treatment. This refers to both types of comorbidity. It is often
possible to treat both conditions with one drug (Table 19.2).

* Comorbidity should also be considered in the acute drug treatment of
migraine attacks. It might be that the acute drug is contraindicated under
specific comorbid circumstances (e.g. triptans in patients with coronary
heart disease).

Table 19.1 Disorders Category Disorder

comorbid with migraine as . . . : 5
. Psychi Depression including bipolar disorder:
A T sychiatry epression including bipolar disorders

population-based Anxiety disorders
epidemiological studies Compulsive-obsessive disorders
Neurology Epilepsy
Tourette’s syndrome
Restless legs syndrome
Vascular Raynaud’s phenomenon
disorders Ischemic stroke, subclinical stroke
White matter abnormalities
Cardiac Patent foramen ovale
Mitral valve prolapse
Atrial septal aneurysm
Myocardial infarction
Other Asthma/allergy
Systemic lupus erythematosus
Non-headache pain
Different types of vertigo
Temporomandibular disorder

Table 19.2° Recommended Comorbid disorder Prophylactic drug
drugs when treating migraine

with a comorbid disorder Arterial hypertension Metoprolol or propranolol

Candesartan
Epilepsy Valproic acid
Topiramate
Gabapentin
Depression Amitriptyline
Venlafaxine
Restless legs syndrome Gabapentin
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Chapter 20
Tension-Type Headache

Lars Bendtsen and Sait Ashina

20.1 Case Description

A 59-year-old woman referred by a neurologist to the Danish Headache Center, a
tertiary headache centre, for the treatment of refractory migraine presents for the ini-
tial consultation. The patient has suffered from frequent headaches since childhood
and in the last couple of years from daily headaches. She told me that she was so tired
of the headaches that have ruined her life and of all the various treatments she has
received during her life. None of the treatments has had any effect, several have been
costly and several had bothersome side effects. She had almost given up hope. The
patient did not fill out the 4-week headache diary that has been mailed to her from the
headache centre prior to the initial consultation, and it was difficult for her to give a
detailed headache history. She reported that her headaches could be unilateral or bilat-
eral, of moderate to severe intensity, throbbing and at times pressing in character and
could be aggravated by waking stairs. She also reports frequent nausea and sometimes
sensitivity to sounds and light. The headaches are clearly provoked by psychological
stress and to a lesser extent by physical activity. Sometimes headaches are preceded
by visual disturbances. She had been on sick leave due to the headaches in the past 3
months. She reports being often anxious but she denies depressed mood. She works as
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a teacher and had some stress at work. Otherwise, she is healthy. Her mother had suf-
fered from life-long migraines. Her paternal uncle had brain aneurysm. At the first
consultation, it was obvious that the patient suffered from migraine, tension-type
headache (TTH) and anxiety on the most severe headache days. General and neuro-
logical examination demonstrates increased pericranial myofascial tenderness. Her
blood pressure and pulse are within normal limits. Electrocardiogram and routine
blood tests are unremarkable. What to do for this severely incapacitated woman?

20.2 Differential Diagnosis and How to Work Up This Kind
of a Patient

The major diagnostic problem in this case is differentiation between episodes of
tension-type headache and migraine. In the general population, 94 % of migraineurs
also experience TTH and 56 % of migraineurs experience frequent episodic TTH. In
contrast, TTH occurs with similar prevalence in those with and without migraine.
However, the majority of patients seen by headache specialists will suffer from both
disorders. Due to lack of accompanying symptoms and the relatively milder pain
intensity in TTH, patients rarely complain of severe incapacitation due to their pain.
TTH is the most featureless of the primary headaches and because many secondary
headaches may mimic TTH, a diagnosis of TTH should be made only after exclu-
sion of other organic disorders.

A general and neurological examination and prospective follow-up using a head-
ache diary for at least 4 weeks in which all drugs taken are recorded are essential to
make the diagnosis. The diary may also reveal triggers of headache and medication
overuse, and it will establish the baseline against which to measure the efficacy of treat-
ments. Identification of a high intake of analgesics is important because medication
overuse requires specific treatment. There are no reliable imaging or laboratory tests
that are reliably useful in the differential diagnosis. Manual palpation of the pericranial
muscles and their insertions should be done to demonstrate a possible muscular factor
for the patient and to plan the treatment strategy, where physical training and biofeed-
back/relaxation therapy are important treatment modalities. Paraclinical investigations,
in particular brain imaging, are necessary if secondary headache is suspected (e.g. the
headache characteristics are atypical), if the course of headache attacks changes or if
persistent neurological or psychopathological abnormalities are present.

20.3 Diagnostic Workup and Management of the Case

At the first consultation, the patient was informed about general aspects of head-
aches such as basic knowledge about pathophysiological mechanisms and common
trigger factors, and she was instructed how to fill out a 4-week headache diary. At
follow-up after 4 months (shorter would have been optimal but was not possible due
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to workload in the centre), the diary demonstrated that the most frequent headache
was located bilaterally and the character was pressing and intensity moderate with
no worsening with physical activities. There occasionally was phonophobia but no
accompanying photophobia or nausea. Two days per month, she had unilateral,
severe, throbbing headaches with aggravation during physical activity and concomi-
tant nausea and photo- and phonophobia. Approximately two times per year, she
experienced scintillating scotomas lasting 30 min which sometimes were followed
by headache within 15 min. It was now clear that she suffered from chronic tension-
type headache 28 days per month, migraine without aura 2 days per month and
infrequent attacks of migraine with visual aura. She was also suffering from anxiety
but this was only in relation to her migraine attacks. Both TTH and migraines were
provoked by psychological stress. There was no acute medication overuse.

The patient had been treated by her general practitioners since childhood, by a
dentist and by three different neurologists for her headaches all without any effect
on her headache. Previous non-pharmacological therapies included relaxation ther-
apies, physical therapies, acupuncture, chiropractor and numerous alternative thera-
pies. Among these, only relaxation therapy had had a minor effect. Previous attack
medications included aspirin, several NSAIDs, paracetamol and triptans. Previous
prophylactic treatments included metoprolol 100 mg daily and others that she did
not remember. At the time of referral, she was using ibuprofen 200—600 mg per day
approximately 8 days per month and amitriptyline 10 mg daily. At the first consulta-
tion in the headache centre, the patient was referred to the psychologists and the
physical therapists in the headache centre with the aim of a stress and management
course (cognitive-behavioural therapy) and physical therapy with focus on the
improvement of posture, individual exercise programmes, relaxation and biofeed-
back. She was prescribed sumatriptan for migraine attacks and candesartan for
migraine prophylaxis.

At the second consultation, after 4 months, she reported that now she could dis-
tinguish between TTH and migraine. She had great benefit from both psychological
and physical treatments. She experienced a good effect in using sumatriptan for
migraine attacks. She had not started candesartan, because she realized by means of
her headache diary that she only had 1-2 migraines per month well treated by a
triptan and because she would like to avoid daily medications if possible. She was
recommended to increase the dose of amitriptyline by 10 mg per week to a daily
dose of maximally 70 mg at bedtime and referred to evaluation by a dentist working
in the headache centre, because she reported muscle tensions in the jaws.

At the third consultation, 6 months later, she has much improved with only 8
days with TTH per month and 2 days with migraine. The dentist did not have any
further suggestions for the treatment. She had not increased the dose of amitripty-
line from 10 mg/day as suggested because of the much improved headache and
because she would avoid prophylactic medications if possible and fear for side
effects. The physician suggested that amitriptyline should be stopped to test whether
it had any effect in such a low dose. The patient was still followed with long inter-
vals by the psychologist and physical therapist to make sure that she continued to
use the psychological and physical skills that she had learnt.
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At the fourth consultation, after another 6 months, she was still doing well.
Headache had worsened when she stopped amitriptyline, so she resumed taking
the low dose of 10 mg before night-time. She had TTH 8-10 days per month for
which she took aspirin 500 mg 4 days per month and migraine without aura 1-2
days per month well controlled by sumatriptan 100 mg. She had not experienced
any migraines with aura since admission to hospital. She was very happy with
her situation and was discharged from the headache centre and had to follow up
with her GP.

20.4 Summary of the Case

The case is a 59-year-old woman who has been suffering from frequent headaches
since childhood and by daily headaches during the past couple of years before the
referral. She has been treated by her GP, several neurologists, a dentist and numer-
ous other health care professionals without success. She was referred to a tertiary
headache centre, where it was evident that she suffered from both TTH and
migraines, but the relative importance of these two disorders and the role of provok-
ing factors were obscure. A detailed headache history provided by the patient and
the headache diary made it clear that she was suffering from chronic TTH and infre-
quent migraines and that psychological stress played an important role for both
disorders. Physical examination demonstrated increased tenderness of pericranial
myofascial structures. She underwent a stress and management course and physical
therapy and was prescribed specific treatment for her migraine attacks. She contin-
ued on low dose of amitriptyline as preventative therapy for both TTH and migraine.
After 16 months of management, she was taken over by her GP. At this time she has
been doing well for 1 year with 8 days with TTH and 2 migraine days per month.
The case illustrates the importance of a correct diagnosis and of identification of
triggering factors such a psychological stress and musculoskeletal factors.

20.5 Definition According to the International Classification
of Headache Disorders

Tension-type headache is classified into three subtypes according to headache fre-
quency: infrequent episodic TTH (<1 day of headache per month), frequent epi-
sodic TTH (1-14 days of headache per month) and chronic TTH (>15 days per
month). TTH is characterized by a bilateral, pressing, tightening pain of mild to
moderate intensity not aggravated by routine physical activity. The headache is not
associated with typical migraine features such as vomiting and severe photophobia
or phonophobia. In the chronic form, one symptom of mild nausea and photo- or
phonophobia may be present.
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20.6 Brief General Information

Non-pharmacological management of TTH is not always as successful as in the pre-
sented case. Pharmacological management of individual attacks with acetaminophen,
aspirin and nonsteroidal anti-inflammatory drugs has a documented effect in patients
with episodic TTH but rarely has an effect in chronic TTH. Prophylactic pharmaco-
therapy should be considered in patients with frequent episodic or chronic TTH. The
tricyclic antidepressant amitriptyline is the first drug of choice. Amitriptyline should
be started at low dosages (10-25 mg/day) and titrated by 10-25 mg weekly until the
patient has either good therapeutic effect or until side effects are encountered. It is
important that patients are informed that this is an antidepressant agent but has an
independent action on pain. The maintenance dose is usually 30-75 mg daily admin-
istered 1-2 h before bedtime to help to circumvent any sedative adverse effects. A
significant effect of amitriptyline may be observed already in the first week on the
therapeutic dose. It is therefore advisable to change to other prophylactic therapies, if
the patient does not respond after 4 weeks on maintenance dose. The side effects of
amitriptyline include dry mouth, drowsiness, dizziness, constipation, palpitations and
weight gain. Mirtazapine, of which the major side effects are drowsiness and weight
gain, or venlafaxine, of which the major side effects are vomiting, nausea, dizziness
and loss of libido, should be considered if amitriptyline is not effective or not toler-
ated. Discontinuation should be attempted every 6—12 months. The physician should
keep in mind that the efficacy of preventive drug therapy in TTH is often modest and
that the efficacy should outweigh the side effects.

Key Points

* An accurate diagnosis, in which the individual headache episode is distin-
guished from migraine and from a secondary headache, especially medication-
overuse headache, is essential. The use of a headache diary is helpful for
diagnosis and treatment planning. Possible triggers and comorbidity with other
disorders, in particular depression and anxiety, should be assessed and addressed.

* Nondrug management should always be considered. Information, reassur-
ance and identification of trigger factors may be rewarding. EMG biofeed-
back has a documented effect in TTH, while cognitive-behavioural therapy
and relaxation training most likely are effective. Physical therapy and acu-
puncture may be valuable options for patients with frequent TTH.

* Simple analgesics and nonsteroidal anti-inflammatory drugs are recom-
mended for the treatment of episodic TTH. Combination analgesics con-
taining caffeine are the second drugs of choice. It is crucial to avoid
frequent and excessive use of analgesics to prevent the development of
medication-overuse headache.

* Amitriptyline is the first drug of choice for the prophylactic treatment of
chronic TTH. Mirtazapine and venlafaxine are the second drugs of choice.
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Chapter 21
Tension-Type Headache

Rigmor Jensen and Lars Bendtsen

21.1 Case Description

Case 1 A 46-year-old woman was referred for a headache problem for at least 25
years. Started with episodic headaches once or twice a week, became chronic and
near daily 5 years ago and can now report 1-2 monthly episodes of additional severe
unilateral headaches with aggravation by physical activity especially in relation to
menstrual period. These “migraine-like” headaches responded very well to triptans,
whereas the “normal” headaches were nonresponsive. She was referred to the head-
ache clinic for a refractory chronic headache. Her physical and neurological exami-
nation was completely normal besides severe tenderness in the pericranial muscles,
especially in the trapezius and splenius muscles in the neck. Her blood pressure was
140/86 mmHg and the pulse rate was 82 beats/min. A prior Cranial CT-Scan (CTC)
was also normal. A diagnostic diary is presented in Fig. 21.1.

Case 2 A 32-year-old man was referred with a chronic, almost constant bilateral,
pressing mild to moderate headache for the last 10 years. Started as short episodes
(2-8 h) of a similar headache at the age of 15, which responded well to simple anal-
gesics as paracetamol or NSAIDs. Now there is no effect of simple analgesics,
opioids nor of triptans. Before the referral to the headache centre, the patient has
received multiple treatments at chiropractor, physical therapist, acupuncture and
other complimentary strategies without effect. At present the patient took no medi-
cation. His physical and neurological examination was completely normal and there
was only mild tenderness in the trapezius muscles in the neck. His blood pressure
was 126/82 mmHg and the pulse rate was 61 beats/min. A prior cerebral MRI was
also normal. His diagnostic diary is presented in Fig. 21.2.
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Fig. 21.1 Diagnostic diary for case 1, indicating a chronic, daily tension-type headache and 1 day
with migraine without aura
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Fig. 21.2 Diagnostic diary for case 2, indicating a chronic tension-type headache, with a very
constant and identical presentation on a daily basis
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21.2 Diagnosis and Differential Diagnosis

Tension-type headache (TTH) is characterized by a bilateral, pressing tightening
pain of mild to moderate intensity, occurring either in short episodes of variable
duration, infrequent TTH <1 days/month or as frequent episodic TTH occurring
between 1 and 14 days/month or continuously in the chronic form >15 days/month.
The headache is pressing in quality, often bilateral and not aggravated by physical
activity as in migraine. Furthermore, TTH is not associated with the typical migraine
features as vomiting, severe nausea, photophobia and/or phonophobia. Only one of
the migraine accompanying symptoms is allowed, so either photophobia, phono-
phobia or nausea is accepted. Due to lack of accompanying symptoms and the rela-
tively mild pain intensity, patients are rarely severely incapacitated by their pain to
the same degree as to migraine and cluster headache. In the clinic, TTH patients
often call these headaches “normal” or their “background” headache. Likewise,
migraine or medication-overuse headache (MOH) patients tend to underestimate
these headaches in the direct interview, and a diagnostic diary where all headaches
are registered is therefore a very useful instrument. As TTH also is the most fea-
tureless of the primary headaches and because many secondary headaches may
mimic TTH, a diagnosis of TTH requires exclusion of other organic disorders.

A general and neurological examination and a prospective follow-up using
diagnostic headache diaries with registration of all consumed drugs are therefore of
utmost importance to reach the diagnosis. There are no reliable specific paraclinical
tests that are useful in the differential diagnosis. Manual palpation of the pericranial
muscles and their insertions should always be done to demonstrate a possible mus-
cular factor for the patient and to plan the treatment strategy, where physical train-
ing and relaxation therapy are important components.

The differential diagnosis is most frequently migraine and MOH, as they most
frequently coexist with TTH. A migraine attack may start as a TTH-like headache,
high-frequency TTH may trigger a latent migraine and a long-lasting severe migraine
attack may also be accompanied by a TTH in the postictal phase. Based on the medi-
cal history, the diagnostic diary and the phenotype, secondary headaches as MOH,
posttraumatic headaches and idiopathic intracranial hypertension should also be
ruled out. MOH can be identified by a detailed interview and a prospective diary if all
pain medications are indicated. Posttraumatic headache is required to have occurred
in close relation (within 8 days) to a head trauma and, despite the headaches, is most
often accompanied by a variety of cognitive complaints, fatigue, isolation, alcohol
intolerance and sleep problems. ITH can present in variable forms but most often
manifest as a severe more migraine-like constant headache, along with pulsating tin-
nitus, and transitory visual obscurations in obese, young individuals. In all cases of
chronic headache, a detailed funduscopy in the search for papilledema is required.

In case 1, there is a very typical coexisting migraine once or twice a month but
this headache is fully responsive to triptans, whereas the “normal” featureless back-
ground headache, the chronic tension-type headache, is unresponsive to triptans or
simple analgesics, which is the most significant problem for the patient.
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In case 2, the patient is suffering from a “pure” chronic TTH without any other
primary or secondary headaches, and the headaches are completely constant with-
out day to variation.

21.3 Treatment

A correct diagnosis should be assured by means of a headache diary recorded over
at least 4 weeks (Figs. 21.1 and 21.2). The diagnostic problem most often encoun-
tered is to discriminate between TTH and mild migraines. The diary may also reveal
triggers and medication overuse, and it will establish the baseline against which to
measure the efficacy of treatments. Identification of a high intake of analgesics is
essential as other treatments are largely ineffective in the presence of medication
overuse. Significant co-morbidities, e.g. anxiety or depression, should be identified
during the consultation and treated concomitantly.

Information about the nature of the disease is important. It can be explained that
muscle pain can lead to a disturbance of the brain’s pain-modulating mechanisms,
so that normally innocuous stimuli are perceived as painful, with secondary perpetu-
ation of muscle pain and risk of anxiety and depression. The very fact that the physi-
cian takes the problem seriously may have a therapeutic effect, particularly if the
patient is concerned about serious disease, e.g. brain tumour, and can be reassured
by thorough muscle and neurological examination. The most frequently reported
triggers for TTH are stress (mental or physical), irregular or inappropriate meals,
high intake of coffee and other caffeine-containing drinks, dehydration, sleep disor-
ders, too much or too little sleep, reduced or inappropriate physical exercise, psy-
chological problems as well as variations during the female menstrual cycle and
hormonal substitution. It should be explained to the patient that frequent TTH only
seldom can be cured, but that a meaningful improvement can be obtained with the
combination of non-pharmacological and pharmacological treatments. These treat-
ments are described separately in the following but should go hand in hand.

Non-pharmacological management should be considered for all patients with
TTH and is widely used. However, the scientific evidence for efficacy of most treat-
ment modalities is sparse. Physical therapy is the most used non-pharmacological
treatment of TTH and includes the improvement of posture, relaxation and exercise
programmes. Active treatment strategies are generally recommended (here to case
1). It has been reported that adding craniocervical training to classical physiother-
apy was better than physiotherapy alone and a recent study indicated the effect of
manual therapy. There are conflicting results regarding the efficacy of acupuncture
for the treatment of TTH.

Psychological treatment strategies have reasonable scientific support for effec-
tiveness. Relaxation training is a self-regulation strategy that provides patients with
the ability to consciously reduce muscle tension and autonomic arousal that can
precipitate and result from headaches. Electromyographic (EMG) biofeedback has
been demonstrated to be effective. During EMG biofeedback, patients are presented
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Fig. 21.3 Pharmacological Pharmacotherapy

treatment paradigm for .

tension-type headache Acute Prophylactic
Caffeine comb. 65-200 mg Venlafaxine 150 mg

Diclofenac 12.5-100 mg

Naproxend 375-550 mg

Aspirin 500-1000 mg Mirtazapine 15-75 mg
Ketoprofen 25 mg

Ibuprofen 200-800 mg

Paracetamol 1000 mg Amitriptyline 30-75 mg

with an auditory or visual display of electrical activity of the muscles in the face,
neck or shoulders. This feedback helps the patients to develop control over pericra-
nial muscle tension. It is most likely that cognitive changes (i.e. self-efficacy) rather
than reductions in muscle tension account for the improvement in TTH with EMG
biofeedback. Cognitive-behavioural therapy (stress management) aims to teach the
patient to identify thoughts and beliefs that generate stress and aggravate headaches
(here to case 1). The exact degree of effect of psychological treatment strategies is
difficult to estimate, but cognitive-behavioural therapy has been found to be compa-
rable with treatment with tricyclic antidepressants, while a combination of the two
treatments seemed to be more effective than either treatment alone.

Acute pharmacological therapy refers to the treatment of individual attacks of
headache in patients with episodic and chronic TTH. Most headaches in patients
with episodic TTH are mild to moderate, and the patients often can self-manage by
using simple analgesics. The efficacy of the simple analgesics tends to decrease
with increasing frequency of the headaches. In patients with chronic TTH, the head-
aches are often associated with stress, anxiety and depression, and simple analge-
sics are usually ineffective and should be used with caution because of the risk of
MOH at a regular intake of simple analgesics above 14 days a month or triptans or
combination analgesics above 9 days a month. Other interventions such as nondrug
treatments and prophylactic pharmacotherapy should be considered.

Simple analgesics and nonsteroidal anti-inflammatory drugs (NSAIDs) includ-
ing ibuprofen, ketoprofen, aspirin, naproxen, diclofenac and paracetamol have been
demonstrated effective (Fig. 21.3). Combination analgesics containing caffeine are
also effective, but are recommended as the second drugs of choice, because of a
possible higher risk of inducing medication-overuse headache.

The combination of analgesics with codeine, sedatives or tranquilizers is fre-
quently used. However, combination analgesics should generally be avoided
because of the risk of dependency, abuse and chronification of the headache.
Triptans do not have a clinically relevant effect, and muscle relaxants have not been
demonstrated effective in TTH.
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To summarize, simple analgesics and NSAIDs are the mainstays in the acute
therapy of the episodic forms of TTH (Fig. 21.3). Paracetamol is probably less
effective than the NSAIDs but has a better gastric side effect profile and is therefore
considered the first drug of choice by some experts. If acetaminophen is not effec-
tive, ibuprofen 400 mg may be recommended because of a favourable gastrointesti-
nal side effect profile compared with other NSAIDs. Physicians should be aware of
the risk of developing MOH as a result of frequent and excessive use of analgesics
in acute therapy. Triptans, muscle relaxants and opioids do not have a role in the
treatment of TTH.

Prophylactic pharmacotherapy should be considered in patients with chronic TTH who
do not respond to non-pharmacological treatment (here to case 2). The tricyclic antidepres-
sant amitriptyline is the only drug that has proven to be effective in several controlled trials
in TTH. The two most recent studies reported that amitriptyline 75 mg/day reduced head-
ache index (duration x intensity) with 30 % compared with placebo. The effect is long-
lasting (at least 6 months) and not related to the presence of depression. It is important that
patients are informed that this is an antidepressant agent but has an independent action on
pain. Amitriptyline should be started at low dosages (10 mg/day) and titrated by 10 mg
weekly until the patient has either good therapeutic effect or until side effects are encoun-
tered. The maintenance dose is usually 30—75 mg daily administered 1-2 h before bedtime
to help to circumvent any sedative adverse effects. A significant effect of amitriptyline may
be observed already in the first week on the therapeutic dose. It is therefore advisable to
change to other prophylactic therapy, if the patient does not respond after 4 weeks on
maintenance dose. The side effects of amitriptyline include dry mouth, drowsiness, dizzi-
ness, constipation and weight gain.

The tricyclic antidepressant clomipramine and the tetracyclic antidepressants mapro-
tiline and mianserin have been reported more effective than placebo, while the selective
serotonin reuptake inhibitors (SSRIs) have not been found effective. Interestingly, anti-
depressants with action on both serotonin and noradrenalin seem to be as effective as
amitriptyline with the advantage that they are tolerated in doses needed for the treatment
of a concomitant depression. Thus, the noradrenergic and specific serotonergic antide-
pressant mirtazapine 30 mg/day reduced headache index by 34 % more than placebo in
difficult-to-treat patients including patients who had not responded to amitriptyline. The
serotonin and noradrenalin reuptake inhibitor venlafaxine 150 mg/day reduced headache
days from 15 to 12 per month. Tizanidine, botulinum toxin, propranolol or valproic acid
is not recommended for the prophylactic treatment of TTH.

To summarize, the initial approach to prophylactic pharmacotherapy of chronic
TTH is through the use of amitriptyline (Fig. 21.3). Concomitant use of daily anal-
gesics should be avoided. If the patient does not respond to amitriptyline, mirtazap-
ine or venlafaxine could be attempted. SSRIs could be considered in patients with
concomitant depression, if tricyclics, mirtazapine or venlafaxine is not tolerated.
The physician should keep in mind that the efficacy of preventive drug therapy in
TTH is often modest and that the efficacy should outweigh the side effects.
Discontinuation should be attempted every 612 months.

As neither non-pharmacological nor pharmacological management is highly
efficient, it is usually recommended to combine multiple strategies although proper
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evidence is lacking. It is therefore reassuring that the first study that has evaluated
the efficacy of a multidisciplinary headache clinic reports positive results. Treatment
results for all patients discharged within 1 year were evaluated. Patients with epi-
sodic TTH demonstrated a 50 % reduction in frequency, 75 % reduction in intensity
and 33 % in absence rate, whereas chronic TTH patients responded with 32, 30 and
40 % reductions, respectively.

21.4 Brief of General Information

The substantial societal and individual burdens associated with tension-type head-
ache constitute a major public health issue. Episodic infrequent TTH affects almost
all adults and is more a nuisance than a disease, but for those suffering from the
frequent subforms, especially those 3—5 % with chronic TTH, the total burden is
significant. Pericranial myofascial nociception is probably important for the patho-
physiology of TTH, while sensitization of central nociceptive pathways seems to be
responsible for the conversion of episodic to chronic TTH. The headache-related
disability can usually be reduced by identification of trigger factors combined with
non-pharmacological and pharmacological treatments, but specific effective treat-
ment modalities are lacking. In the individual patient, there is especially a great
need for identification and treatment of medication overuse and other coexisting
headaches. Overall, there is an unmet need for pathophysiological studies and
experimental models.
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Chapter 22
Chronic Tension-Type Headache

Necdet Karli and Mehmet Zarifoglu

22.1 Case Description

A 42-year-old woman was admitted to the emergency room (ER) for the worsening
of a continuous headache. She reported of having very frequent headaches for the
last couple of years. Last year she had had headaches every day. Headache severity
was mild to moderate, bilateral, starting from back of her head, and spreading to the
vertex and forehead. She said she took NSAIDs when the pain is moderate. The pain
responds moderately to the NSAIDs. Her blood pressure (BP) was found to be
150/90 mmHg; otherwise, the physical examination was normal. She received a
diagnosis of headache secondary to hypertension and was treated accordingly. Her
BP returned to normal in an hour and then she was referred to the cardiology hyper-
tension outpatient clinic. There, she was diagnosed with essential hypertension and
was given an ACE inhibitor. Five months after the first evaluation, despite that her
BP remained normal, her headaches did not improve and she went back to her car-
diologist who then referred her to the neurology headache outpatient clinic.

She described her headaches that started when she was in her early twenties. In
the first few years, her headaches were infrequent and mild and would last about
3—4 h. Once in a while, she took an over-the-counter NSAID, which brought pain
relief. Headache frequency increased in her mid-thirties. It was bilateral, continu-
ous, and mild to moderate and sometimes became severe particularly during men-
struation with similar characteristics. She described a tightening headache, with no
photophobia or phonophobia associated. Menstruation, emotional stress, and sleep
deprivation were the trigger factors, while sleeping and resting would relieve her
headaches. Within the last year, her headache worsened in severity and frequency,
becoming daily. In previous years, she was seen by a number of different physicians
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including neurologists, ENT specialists, neurosurgeons, and internists who all make
different diagnoses. Migraine, sinusitis, neck problems, psychogenic headache, and
tension-type headache were among those diagnoses. She was given different medi-
cations including NSAIDs, muscle relaxants, antibiotics, and antidepressant agents
(i.e., fluoxetine, sertraline) without any result.

Her past medical and neurological histories were insignificant. Her sister was
also suffering from headaches and had a diagnosis of migraine. Both her parents
were alive and had hypertension.

22.2 Differential Diagnosis and How to Work Up This Kind
of Patient

Among physicians there is a tendency to consider organic disease whether intracra-
nial or not in patients with a long headache history and high headache frequency. On
the contrary, longer headache history means less possibility of organic diseases,
particularly intracranial disorders. Such a slow progression of headache with no
accompanying neurological or physical abnormality suggests chronic forms of pri-
mary headaches, particularly migraine and tension-type headache (TTH). No neuro-
logical abnormality or symptoms, absence of nausea or vomiting, and just increasing
frequency or severity of headache strongly support primary headache diagnosis.

In this case, the presence of high blood pressure at the time of ER admittance led
the ER physicians to a wrong pathway, thinking that headache was secondary due
to high BP. This is another misbelief among physicians that arterial hypertension
causes headache most of the time. In ICHD-3 beta version, headache due to arterial
hypertension is defined as, usually bilateral and pulsating, caused by a paroxysmal
rise of arterial hypertension (systolic — 180 mmHg and/or diastolic — 120 mmHg).
It remits after normalization of blood pressure. Long-term hypertension periods do
not cause headache due to adaptive mechanisms. On the other hand, paroxysmal
and sudden and significant increases in blood pressure might cause headache, which
most of the time is relieved by antihypertensive medication and with the normaliza-
tion of the blood pressure. In our case, even 5 months after normalization of the
blood pressure, patient’s headache did not improve. So, in our case, headache could
not be secondary to hypertension according to ICHD-3 beta.

Tension-type headache is the most frequent primary headache type. According to
ICHD-3 beta, tension-type headache is a bilateral, mild to moderate, tightening
headache not aggravated by routine physical activity. No nausea or vomiting accom-
panies the episodic TTH, but either photophobia or phonophobia may be seen dur-
ing the headache. Patient’s description allowed us to classify her headache as
TTH. Severe headaches of the patient during the menstruation period might suggest
migraine or menstrual headache. However, the patient described her headache dur-
ing menstruation similar to her regular headaches other than severity. Therefore,
menstruation can be accepted as a worsening factor for her TTH. If someone suffers
from TTH 15 days or more per month on average for more than 3 months, then it is
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Table 22.1 Recommended Substance Daily dose (mg)
drugs and dose for

prophylactic therapy of Firs.t C,hm.c'e

C-TTH Amitriptyline 30-75
Second choice
Mirtazapine 30
Venlafaxine 150
Third choice
Clomipramine 75-150
Maprotiline 75
Mianserine 30-60

Adapted from: Bendtsen et al. [4]

classified as chronic TTH (C-TTH) (Table 22.1). According to the criteria, our
patient was suffering from C-TTH as her headache occurred almost every day dur-
ing the previous year. There are two main differences between episodic and chronic
TTH in the classification: the frequency of headache and the presence of mild, not
moderate, or severe nausea. Differential diagnosis between chronic migraine (CM)
and C-TTH might be difficult in some patients. Although that some features of
headaches in some days may not be typical of migraine in individuals with CM, at
least 8 days of the 15 or more days of headaches should have the characteristics of
migraine according to the ICHD-3 beta. In CM, the presence of migraine attacks
consistent with the IHS criteria before chronification and to a certain extent the
response to triptans further help to differentiate it from C-TTH.

No tests are needed for the diagnostic work-up of C-TTH, unless there is suspi-
cion of secondary headaches.

22.3 Diagnostic Workup of the Case

According to her headache history and characteristics, C-TTH was the diagnosis.
Her neurological exam was normal. She was started 25 mg amitriptyline daily and
increased to 50 mg 10 days after. Three months later, her headache days decreased
to 6-7 days a month. Her amitriptyline dosage increased to 75 mg/day. At the fifth
month of her treatment, she had only 2-3 headache days per month.

22.4 Definition of Chronic Tension-Type Headache

According to the ICHD-3 beta, the definition of C-TTH headache is headaches occur-
ring on >15 days per month on an average of >3 months (>180 days per year), lasting
hours or may be continuous; has at least two of the following characteristics: bilateral
location, pressing/tightening (non-pulsating) quality, mild or moderate intensity, and
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not aggravated by routine physical activity such as walking or climbing stairs; and
both of the following associating symptoms: no more than one of photophobia, pho-
nophobia, or mild nausea and neither moderate or severe nausea nor vomiting.

22.5 Summary of the Case

A 42-year-old woman was admitted to the ER for the worsening of her continuous
headache. This headache was daily, bilateral, tightening, and moderate, starting
from the neck radiating to the vertex without any associating symptoms. Her BP
was 150/90 mmHg, treated with antihypertensive agents and referred to the cardiol-
ogy hypertension outpatient clinic. She was put on antihypertensive medication for
essential hypertension. Her BP stayed normal for 5 months but her headache did not
change. She was then referred to the neurology outpatient clinic and was diagnosed
with C-TTH. She was given 50 mg amitriptyline daily, and 3 months later, her head-
ache frequency dropped to 6-7 days a month. Her dosage increased to 75 mg daily
and her headache days decreased to 2-3 days a month.

22.6 Brief General Information

TTH is the most frequent headache type among adults. Reported prevalence rates
differ between 25 and 55 % worldwide. It is mostly bilateral, tightening, and mild
to moderate, may last from 30 min to 7 days, is not aggravated by routine physical
activity, is not associated by nausea or vomiting, but may be accompanied by either
photophobia or phonophobia. C-TTH may be associated with mild nausea and its
frequency should be at least 15 days per month for 3 months according to ICHD-3
beta. The prevalence of C-TTH is up to 2—-3 % in the general population. The high
prevalence rates and high frequency of C-TTH are also a cause of significant bur-
den. Chronification of TTH may take years. Medication overuse may also accom-
pany C-TTH but is seen less when compared with CM. Its management includes
preventive medications, acute medications mainly NSAIDs (if not associated with
medication overuse), close follow-up, interdisciplinary handling of the case, and
alternative treatment approaches for medically resistant cases. For preventive treat-
ment, antidepressant agents, TCAs (amitriptyline, nortriptyline), are the first choice,
while mirtazapine and venlafaxine can be used as the second choice.
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Chapter 23
Treatment-Resistant Chronic Cluster
Headache

Nu Cindy Chai and Alan M. Rapoport

23.1 Case Description

A 40-year-old man with a history of episodic cluster headache (CH) was referred to
the headache clinic for intractable headache that has been persistent for the past year
without remission. His initial diagnosis of CH (obtained 2 years previously) was
based on a 3-week episode of daily, severe, unilateral headache attacks in and above
the right eye twice per day for 45 min associated with conjunctival injection, tear-
ing, and rhinorrhea. This was successfully treated with subcutaneous sumatriptan
(6 mg) and 100 % oxygen at 15 I/min via rebreathing mask for acute episodes and
verapamil preventively (titrated up to 360 mg daily). All medicines were discontin-
ued 5 weeks after the cluster period started.

He was pain-free for 1 year and subsequently began to experience severe unilat-
eral head pain again. On this occasion, his head pain occurred three to four times a
day and lasted up to 90 min per episode. The pain was always right sided, perior-
bital, knifelike, and excruciating with an intensity of 10/10 and consistently associ-
ated with ipsilateral conjunctival injection, tearing, miosis, ptosis, and rhinorrhea.
He was again treated with subcutaneous sumatriptan and high flow oxygen therapy,
which provided symptomatic benefit only 25 % of the time. He was started on vera-
pamil (titrated up to 480 mg daily) for preventive treatment. However, he continued
to have recurrent pain daily even after 2 months of treatment. High-dose corticoste-
roids were added with a 2-week taper but without efficacy. Due to lack of response,
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lithium (900 mg daily) and topiramate (up to 300 mg/day) were tried, each for
6 weeks, without efficacy. He was switched to intranasal zolmitriptan with some
efficacy but continued to experience three attacks of head pain daily. He was hospi-
talized for 1 week both for severe pain and suicidal ideation.

He was otherwise healthy with no significant past history. He did not take any
other prescription medications and reported no allergies to medication. He was
smoking one pack of cigarettes per day for 15 years. He stopped drinking alcohol
2 years previously after receiving a diagnosis of cluster headache. His mother suf-
fered from migraine. He had no family history of cluster headache.

At the time of the neurological exam, he was pain-free, and his exam was normal
with the exception of slight ptosis on the right.

23.2 Differential Diagnosis and How to Evaluate
This Kind of Patient

This patient has a history of CH. While it is possible for episodic CH to transform
into chronic cluster headache (CCH), any significant change in headache character-
istic and duration warrants further investigation. Differential diagnosis for CCH
must include other primary headache disorders with autonomic features, such as
chronic migraine and other trigeminal autonomic cephalalgias (TACs). In addition,
secondary headache conditions can occasionally mimic symptoms of chronic CH,
especially lesions in the parasellar area or dissection of a carotid artery.

CCH can be differentiated from chronic migraine by the unilateral and ipsilateral
nature of its accompanying autonomic symptoms and especially by its timing (short
duration and frequent episodes daily). In comparison, migraine patients are much more
likely to describe bilateral lacrimation, conjunctival injection, periorbital edema, ptosis,
and rhinorrhea, although unilateral symptoms can occur. Migraineurs also have much
longer duration of attacks with more associated symptoms such as nausea, photo- and
phonophobia, and worsening with exertion. While other TACs can also cause head pain
with ipsilateral autonomic symptoms, they can be distinguished from CH most readily
based on their duration and frequency. CH can be distinguished from hemicrania con-
tinua by its short, more intense painful attacks with predictable interictal pain-free
periods and its circadian or circannual periodicity.

Vascular abnormalities such as carotid dissection, aneurysms, venous sinus
thrombosis, and cavernous sinus dural arterial-venous (AV) fistulas as well as struc-
tural disease of the sellar and parasellar structures have all been reported to mimic
treatment-resistant CH. There have also been rare reports of multiple sclerosis
lesions in the pontomedullary trigeminal nuclei presenting as unrelenting cluster-
like head pain. Therefore, when a patient, even one with a prior history of CH,
presents with intractable severe headache different from the prior CH episode, a
thorough updated history as well as a general and neurological examination must be
performed. Consideration should also be given to a repeat MRI, as a new lesion may
not be detectable by history and neurological exam alone. On exam, visual field
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deficits may be suggestive of a sellar mass such as a prolactinoma. Cranial nerve
palsies with severe unilateral retro-orbital pain may be suggestive of Tolosa-Hunt
syndrome or other structural abnormalities in the cavernous sinus. Focal weakness,
numbness, or vision changes, especially interictally, may suggest structural lesions,
vascular abnormalities, or multiple sclerosis.

Finally, secondary headaches from infections or other local diseases of ophthal-
mological, nasal, dental, or sinus origins can cause headache pain together with
symptoms of lacrimation, conjunctival injection, or rhinorrhea. Patients suffering
from these secondary headaches tend to have more associated symptoms, such as
fever, chills, and cough. In addition, they tend to suffer from continued pain instead
of the episodic pain and interictal pain-free periods characterizing CH.

Screening laboratory studies including white blood cell count (WBC), erythro-
cyte sedimentation rate (ESR), and C-reactive protein (CRP) can help to identify an
infectious or inflammatory etiology that may be causing or contributing to the head
pain. In addition, serum melatonin levels can be obtained, as decreased nocturnal
melatonin secretion with low melatonin levels has been linked with CH, and may
provide a source of therapy when abnormality is identified. To definitively rule out
secondary causes of severe, unilateral cluster-like headache, imaging studies must
be performed. Magnetic resonance imaging (MRI) of the brain with and without
contrast and magnetic resonance studies focusing on the arteries and veins in the
brain and the neck (MRA and MRV) are the preferred initial imaging studies. A
head CT may be able to identify certain mass lesions and vascular lesions but is
much less sensitive than MRI. If the suspicion is high clinically for chronic sinusitis
as the etiology or as a contributing factor for the headache (i.e., background pain
outside of cluster attacks, pain upon palpation of the maxillary sinuses, bad smell-
ing or tasting post nasal drip, etc.), a CT scan of the paranasal sinuses is the best
study. If vascular malformation or aneurysm is suspected or suggested by MRA or
MRY, further vessel imaging with contrasted CT scan, CT angiography, or even
more invasive (and more sensitive) cerebral angiography may be necessary.

23.3 Diagnostic Workup and Management of This Case

This patient’s neurological exam revealed right-sided ptosis. While it is possible for
CH sufferers to have persistent ipsilateral ptosis and/or pupil changes even interictally,
given the change in the treatment responsiveness of his headache, an MRI of the brain
with and without contrast was performed. This was found to be normal. In addition,
MRA of his head and neck and MRV of his head were performed with contrast, and
they were also normal. His basic laboratory studies were unremarkable. With these
normal results, secondary causes of his headache were effectively ruled out.

By the time he presented to the headache clinic, he had already tried and failed
several pharmacologic options for CH at appropriate doses. He had also been hospital-
ized once for suicidal ideation, which further attested to the devastating impact CH had
on this patient. Occipital nerve block was performed ipsilaterally, without significant
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benefit. After confirming a normal EKG and no history of coronary artery disease or
arrhythmias, he was started on methylergonovine maleate (0.2 mg three times a day)
for prevention over the next 3 months. He was concurrently referred for greater occipi-
tal nerve stimulation (ONS). He received ipsilateral placement of an occipital nerve
stimulator and was set on continuous stimulation. He continued to use high flow oxy-
gen for acute pain. At 3-month follow up, his headache frequency had decreased by
75 %, and his headache intensity decreased by 50 %. Methylergonovine maleate was
stopped after 3 months of use to decrease the risk of fibrosis, and he was able to main-
tain the decreased frequency and intensity of the headache on ONS.

23.4 Summary of the Case

Our patient had an initial diagnosis of episodic CH and transformed into CCH. While
his symptoms (unilateral severe pain with associated ipsilateral autonomic dysfunc-
tion occurring with predictable periodicity) fulfilled the diagnostic criteria for CH,
the change in the treatment responsiveness of his head pain and the shift to chronic
cluster with its unrelenting pain were red flags that something else might have been
going on. This led to further brain and vessel imaging to rule out secondary causes
of cluster-like headache pain.

Interventional treatment options are available for those with CCH in which
pharmacologic therapies have been found ineffective or insufficient. Further, a
high prevalence of depression and self-inflicted injuries have been reported in the
population of active and CCH sufferers, and clinicians must take great care to
identify those at risk. (The patient in this case was hospitalized for suicidal
ideation.)

23.5 Definition of Chronic Cluster Headache

CH is a devastating headache disorder characterized by its unilateral severe nature
and its associated ipsilateral cranial autonomic symptoms, and it is defined in par-
ticular by its short duration and its circadian and circannual periodicity. CH is con-
sidered chronic when there have been no pain-free periods over the course of 1 year,
or if a pain-free period lasts less than 1 month.

23.6 Brief General Information

CH is one of the more common TACs, but is still relatively rare compared to
migraine or tension-type headache. The lifetime prevalence of cluster headache is
about 124/100,000. There is a 5-18-fold increased risk of developing CH for
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first-degree relatives of patients with CH. About one in six CH patients suffers from
the chronic form. Men are three to four times more likely than women to suffer from
CH and are more likely to have chronic CH.

There remains significant diagnostic delay for CH patients — with only 21 %
receiving the correct diagnosis at initial presentation. About 10 % cluster patients
are refractory to treatment. Suicidality is a major and serious comorbidity of CH,
with more than 50 % sufferers having reported suicidal ideation.

23.6.1 Acute Care Therapy

First-line abortive therapy for CH consists of 12—15 L/min oxygen via a rebreathing
mask in the sitting position and triptan medications (e.g., sumatriptan 6 mg subcu-
taneous injection approved in the USA and zolmitriptan 5 or 10 mg nasal spray
approved in the EU). (See Chapter on “Episodic cluster headache.”) Older age and
female gender have both been linked to less responsiveness to triptans; nausea/vom-
iting, photophobia/phonophobia, and restlessness have all been linked to poor
responsiveness to oxygen. Women CH sufferers have been reported to be more
responsive to intranasal lidocaine. Other acute therapies such as ergotamine tartrate
by tablet and suppository and dihydroergotamine intranasally and by injection,
intranasal capsaicin, intravenous somatostatin, subcutaneous octreotide, and sodium
oxybate by mouth at night have all been reported to have some efficacy in CH and
can be tried in those with refractory cases.

23.6.2 Preventive Therapy

Preventive therapy is especially critical for those with CCH, as it aims to decrease the
frequency and severity of the attacks. Verapamil is the drug of choice and lithium is also
the first-line treatment but may have more significant adverse effects (see Chapter on
“Episodic cluster headache”). Other pharmacologic treatments including topiramate, val-
proic acid, a brief burst of steroids, methysergide (not available in the USA), and methy-
lergonovine maleate have all been shown to be probably efficacious, though definitive
positive results from randomized controlled trials are not yet available. Case reports and
observational studies attesting to the efficacy of pizotifen, candesartan, indomethacin,
melatonin, baclofen, gabapentin, clonidine, clomiphene citrate, testosterone supplement,
leuprolide, rotigotine, mycophenolate mofetil, and botulinum toxin are also available for
CCH, though randomized trials have either been negative (e.g., candesartan) or not avail-
able. Civamide nasal solution, a TRPV-1 receptor modulator, has been studied as a pre-
ventive treatment for cluster headache, but a larger phase Il trial is needed. Finally, while
both psilocybin (lysergic acid diethylamide/L.SD) and cannabis have been used by CH
patients with anecdotal benefit, they cannot be recommended given the lack of definitive
evidence of efficacy and the uncontrolled nature of the substances.
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23.6.3 Invasive Procedures

CH patients can usually be managed conservatively with pharmacologic agents.
Hospitalization may be necessary for IV DHE, steroids, and other treatments.
Rarely, however, more invasive strategies need to be used in those with resistant
pain. Historically, primarily destructive surgical procedures aiming at the trigeminal
system and the parasympathetic pathways were the mainstay (and last resort) for
those with recalcitrant cluster headache. However, more recently, techniques such
as greater occipital nerve block (ONB) or stimulation (ONS), sphenopalatine gan-
glion (SPG, also known as the pterygopalatine ganglion, PPG) stimulation, as well
as deep brain stimulation (DBS) in the hypothalamic region have replaced the previ-
ous destructive surgeries.

ONB with lidocaine and a steroid (triamcinolone, betamethasone, or methyl-
prednisolone) injected ipsilaterally has been investigated in a few clinic-based stud-
ies yielding positive results and have been in use for many years. ONB is generally
well tolerated and can demonstrate benefit within a few days, with lasting benefit
reported for up to 4 weeks. Response rate varies between 60 and 80 %, and com-
plete remission from cluster period has been reported.

ONS has been reported to decrease attack intensity, frequency, and duration in
approximately 80 % of patients, though its effect may not be evident until 2 months
after implantation. In addition, patients rarely become completely headache-free after
ONS, and many continue to require some pharmacologic therapy. Hardware-related
complications (infection, lead dislocation and breakage, etc.) are not uncommon and
reported to be approximately 50 % in one clinic-based prospective observational
study. Predictive factors for responsiveness to ONS have not been established based
on current literature. Therefore, it is reasonable to conduct a trial phase with lead
electrodes to select for responders before implantation of the stimulator.

SPG stimulation has also been reported to decrease both mean attack frequency
and intensity of CH for up to 18 months, and this effect may be more robust in those
with episodic CH compared to those with CCH. The main adverse effect of SPG
stimulation includes postoperative epistaxis and numbness in the second division of
the trigeminal nerve, rare unintentional complete destruction of SPG (resulting in
dry eyes, hyperesthesia of the hard palate), and partial lesion of the nervus maxil-
laris (resulting in paresthesia in the upper jaw or soft palate).

Finally, hypothalamic DBS is an emerging therapeutic option for those with
refractory CCH, reported to be effective in much greater than 50 % of patients
implanted for treatment-refractory cluster headache. The rationale for this therapeu-
tic option lies in the observation of activation of the ipsilateral posterior hypothala-
mus during nitroglycerine-induced and spontaneous cluster attacks. DBS for cluster
headache involves inserting a lead containing stimulation electrodes in the posterior
ipsilateral hypothalamic gray matter. Benefit can be seen in about 1-2 months after
implantation. While there are risks of infection, seizure, intracranial hemorrhage, as
well as interruptions of hypothalamic function (sleep, mood, appetite, etc.), hypo-
thalamic DBS actually has been generally well tolerated based on available reports.
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However, similar to SPG stimulation, there continues to be a lack of information
regarding which patients will respond to this particular therapeutic option. It tends
to be the last option, although an often effective one.

23.6.4 Other Therapies

Patients with treatment-resistant CH need to be managed with a multidisciplinary
approach. In addition to pharmacologic and procedural therapies, behavioral ther-
apy and psychological support are often needed. In addition, sleep studies may be
beneficial for obese CH patients, as obstructive sleep apnea is comorbid with CH
and is treatable. Although not completely effective on their own in cluster, these
therapies often help to improve the condition of patients with CCH.

23.7 Key Epidemiological Data Regarding Treatment-
Resistant Cluster Headache

e About 1 in 1,000 people suffers from cluster headache.

e Only 21 % cluster headache patients receive the correct diagnosis at initial
presentation.

¢ About one in six cluster headache patients suffers from the chronic form.

e Men are three to four times more likely than women to suffer from cluster head-
ache and are more likely to have chronic cluster headache.

e About 10 % cluster patients are refractory to treatment.

¢ More than 50 % cluster headache sufferers have reported suicidal ideation.

Key Points Regarding the Diagnostic Workup for Patients with

Treatment-Resistant Cluster Headache

* Even clinically typical cluster headaches can be caused by structural lesions.

* Even secondary cluster-like headaches can show some improvement
symptomatically with cluster headache treatment.

* Any significant change in cluster headache characteristics (location, sever-
ity, duration, treatment responsiveness, continuous background pain while
not during a cluster headache attack) deserves further diagnostic workup,
even in a patient with a previous history of cluster headache.

— Laboratory studies recommended include CBC, ESR, CRP, TSH, and
melatonin level.

— Imaging studies recommended include MRI of the brain with and without
contrast, MRA of the head and neck with contrast, and MRV of the head.
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Key Points Regarding Management of Treatment-Resistant Chronic

Cluster HA

* Both acute abortive and preventive treatments should be used.

» For preventive treatments, monotherapy is preferred, though occasionally
polytherapy will be needed.

* Occipital nerve block is the least invasive procedure for cluster headache
and should be tried prior to committing patients to more invasive
procedures.

* A multidisciplinary approach is necessary for the management of patients
with treatment-resistant chronic cluster headache.
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Chapter 24
Headache Resembling Hemicrania Continua
Caused by Pituitary Adenoma

Christian Wober

24.1 Case Presentation

This patient presented for the first time in May 2008 to the emergency department
of our hospital with a 2-year history of almost daily headaches and migraine with
aura occurring several times a year. The daily headache was of moderate intensity
and localised bilaterally, radiating from the neck and occipital region to the fore-
head. It was non-pulsating and not aggravated by routine physical activity, and the
patient did not report any associated symptoms, but frequent use of diclofenac. She
was treated with 500 mg metamizole and 5 mg diazepam orally and discharged after
headache had improved.

In November 2008, she presented again because headache had changed signifi-
cantly. At that time headache was right sided, strictly unilateral and continuously
present with periods of more severe pain lasting for a few hours. During these exac-
erbations, the patient noticed right-sided reddening and tearing of the eye and drop-
ping of the lid. The headache was radiating from the neck to the forehead with its
maximum intensity felt in the frontal and orbital regions. Analgesics and nonsteroi-
dal anti-inflammatory drugs (NSAIDs) were ineffective. The patient was referred to
the headache outpatient clinic. Hemicrania continua was suspected. The patient was
referred for cranial magnetic resonance imaging (MRI) and she was started on indo-
methacin 75 mg twice daily. At follow-up 2 weeks later, she reported only a 40 %
improvement in headache severity and she presented the MRI showing a pituitary
macro-adenoma (17 x 19x26 mm) encircling the internal carotid artery at the level
of the cavernous sinus on the right side (Fig. 24.1).
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Fig. 24.1 Magnetic
resonance imaging showing
pituitary macroadenoma

Pituitary hormone tests revealed elevated growth hormone levels. Asking the
patients about signs of acromegaly she confirmed recent changes in her face and
hands. The ophthalmological examination was normal apart from a minimal visual
field defect consistent with a chiasmal lesion.

Surgery was scheduled on February 26, 2009, but the patient said that she would
not be able to stand the headache up to this date. Considering that analgesics and
NSAIDs had failed, occipital and supraorbital nerve block with a long-acting ste-
roid was performed resulting in complete resolution of the headache for 4 weeks.
After transsphenoidal resection of the pituitary adenoma, a residual tumour encir-
cling the right carotid artery had remained. Therefore, the patient underwent gamma
knife treatment on June 30, 2009.

The patient was not seen in the headache outpatient clinic up to November 2009,
when she presented again, because of persisting continuous right-sided headache
associated with conjunctival injection and ptosis during periods of pain exacerba-
tions. Again, an occipital nerve block was performed with significant improvement
of headache. At follow-up 4 weeks later, a rounder and fuller face was noticed, and
therefore, occipital nerve block was not repeated. Instead, topiramate was described.
When the patient presented again in April 2010, she reported about side-shifting
headaches with fullness of the ear and subjective hearing impairment. She had
stopped topiramate because of side effects. During further follow-up, she continued
to have chronic headache, but the side locked strictly to the right side with cranial
autonomic symptoms changed to a bilateral headache being most severe on the right
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frontal and orbital regions and not accompanied with cranial autonomic symptoms
anymore. MRI showed complete resolution of the residual tumour and pituitary
hormone tests had become normal. She failed several prophylactic treatments and
underwent inpatient treatment for medication overuse headache. At the last
follow-up visit in April 2014, she reported almost daily headaches of varying inten-
sity and bilateral localisation with a maximum in the right frontal and orbital
regions, frequent use (but not overuse) of dexibuprofen and some benefit of amitrip-
tyline 25 mg taken 2 h before bedtime.

In conclusion, this is the complex history of a patient with pre-existing migraine
with aura who developed first daily headaches, headache resembling tension-type
headache and later a continuous, strictly unilateral side-locked headache with exac-
erbations and ipsilateral cranial autonomic symptoms leading to the detection of a
pituitary macroadenoma. After surgery and gamma knife treatment, headache
evolved first to a unilateral headache with side shift and later to a bilateral headache
with its intensity being most prominent on the right fronto-orbital region without
cranial autonomic symptoms complicated by medication overuse requiring inpa-
tient treatment. Obviously, the resolution of the hemicrania continua like headache
has paralleled with the resolution of the pituitary macroadenoma, thus suggesting a
causal relation.

24.2 Diagnosis of Hemicrania Continua

Hemicrania continua was first described by Sjaastad and Spierings in 1984. Since
then case reports, small cases series and the largest case series up till now published
by Cittadini and Goadsby in 2009 broadened the spectrum of hemicrania continua,
but caused also discussions on how to define true hemicrania continua.

With respect to the International Classification of Headache Disorders (ICHD),
hemicrania continua was not included in the first edition published in 1988; it was
listed among other primary headaches (ICHD-2 4.7) in the 2004 edition, and finally
it has been classified as trigeminal autonomic cephalalgia (ICHD-3 beta, 3.4) in
2013 [5]. According to ICHD-3 beta, the diagnosis of hemicrania continua requires
a unilateral headache, present for more than 3 months showing pain exacerbations
and accompanied by one or more of the following symptoms or signs on the side of
the pain: conjunctival injection and/or tearing, nasal congestion and/or rhinorrhoea,
eyelid oedema, sweating/flushing in the forehead and face, sensation of fullness in
the ear and miosis and/or ptosis. Additionally or alternatively to these symptoms,
and signs headache may be accompanied by a sense of restlessness or agitation, or
movement may worsen the pain. Furthermore, an absolute response to therapeutic
doses of indomethacin is mandatory, and the headache may not better be accounted
for by another ICHD-3 diagnosis.

Compared to the initial two patients described by Sjaastad and Spierings [13],
other patients diagnosed with hemicrania continua showed intermittent, not
continuous pain, side shifting or even bilateral localisation of the headache, and a
broader spectrum of cranial autonomic symptoms [2,7,10,11]. Furthermore, there
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are reports about headaches exactly resembling the phenomenology of hemicrania
continua, but showing no or no absolute response to indomethacin [7,11]. All these
observations have been included in the ICHD-3 criteria. Definite hemicrania conti-
nua still requires an absolute response to indomethacin, but lack of an (absolute)
response allows to diagnose probable hemicrania continua, provided that all other
ICHD-3 beta criteria of hemicrania continua are fulfilled.

Currently the revisions of the diagnostic criteria of hemicrania continua in
ICHD-3 beta are under discussion. Antonaci and Sjaastad [1] argue that headache
must be side locked and inclusion of the movement criteria is the consequence of
misunderstanding hemicrania continua. They also argue that a response to 50 mg
indomethacin intramuscularly is mandatory and a dose of 100-200 mg as given in
ICHD- 3 beta is not only too high, but also harmful. Furthermore, Antonaci and
Sjaastad do not agree with the inclusion of autonomic features beyond those reported
in the initial patients. Goadsby [4] advocates the ICHD-3 beta criteria entitling his
reply “Hemicrania continua — building on experience and clinical science”.

24.3 Differential Diagnosis of Hemicrania Continua

Hemicrania continua must be differentiated from (1) (chronic) migraine, (2) half-
sided tension-type headache, (3) cluster headache and paroxysmal hemicrania and
(4) secondary headaches. In a series of 528 patients of a headache clinic, Ramén
et al. [9] identified 100 patients with unilateral, side-locked headaches. According
to ICHD-II, 8 patients had hemicrania continua, 64 had other primary headaches
and the remaining patients had secondary headaches. The most common diagnosis
was cluster headache in 38 patients; other trigeminal autonomic cephalalgias were
diagnosed in 7 patients, episodic and chronic migraine in 6 and 5 subjects, respec-
tively, and other primary headaches in 8 patients. Secondary headaches comprised
12 different diagnoses, with cervicogenic headache being most common (n=10). In
a series of 63 patients with unilateral headaches beyond migraine and cluster head-
ache presenting to a general neurological outpatient clinic, 38 % were classified as
having a primary headache, 13 % as a secondary headache and the remaining 49 %
could not be classified according to ICHD-II [10]. In the Véaga study, Sjaastad and
Bakketeig [12] found one possible case of hemicrania continua among 1838 parish-
ioners in the age group 18-65 years. Further epidemiological data on hemicrania
continua are not available.

Considering the low prevalence of hemicrania continua, lack of knowledge about
this condition and restrictive previous diagnostic criteria, there is a considerable risk
of misdiagnoses and mistreatment. Viana et al. [14] reviewed seven case series and
case reports on diagnostic and therapeutic errors in hemicrania continua comprising
a total of 56 patients. The diagnostic delay ranged between 3 months and 22 years.
Hemicrania continua was most commonly misdiagnosed as migraine and cluster
headache. Other misdiagnoses included atypical facial pain, dental pain, temporo-
mandibular disorder, sinus headache and cervicogenic headache.
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On the other hand, it is essential to recognise secondary headaches resembling
hemicrania continua as shown in the case report above. Hemicrania continua like
headaches may be the consequence of intracranial and extracranial disorders. Prakash
et al. [8] reported three patients with secondary hemicrania continua and reviewed
another 26 cases from the literature. A considerable number of these cases, i.e. 9 of
29, were related to head injury; among various other reasons, one case was related to
a sphenoidal tumour and another to sphenoidal sinusitis. Wilbrink et al. [15] reviewed
56 cases of secondary trigeminal autonomic cephalalgias, not covering hemicrania
continua, as this disorder was not classified as a trigeminal autonomic cephalalgia up
till 2013. Interestingly, pituitary adenomas and other pituitary tumours were the sec-
ond most common disorder following orbital pseudotumour and accounted for 14 of
the 56 cases. The series of Seidel et al. [10] including 63 patients with unilateral
headaches beyond migraine and cluster headache demonstrated the diagnostic diffi-
culties with almost half of the patients not classifiable according to ICHD-2 and
follow-up findings did not show statistically significant differences between patients
with primary, secondary and unclassifiable unilateral headaches.

As there are no warning signs or symptoms indicating secondary hemicrania
continua, imaging should be considered in all patients with hemicrania continua,
particularly in those with atypical presentation.

24.4 Treatment of Hemicrania Continua

Absolute response to indomethacin is mandatory in definite hemicrania continua
according to ICHD-3 beta. According to a recommendation of the EFNS [3], indo-
methacin should be started at a dose of 25 mg t.i.d. and increased up to 225 mg daily,
if necessary. Additional administration of a proton pump inhibitor may be considered.

Indomethacin may be contraindicated or not tolerated. In addition, indomethacin
may itself cause headache ([6], Jiirgens et al. 2013). Furthermore, probable hemi-
crania continua may or may not sufficiently respond to indomethacin. For these
patients, evidence-based treatment is not available. There are single case reports on
the efficacy of verapamil, steroids, naproxen, lamotrigine, gabapentin, methyser-
gide, topiramate, melatonin and caffeine [3].

Key Points in the Management of Hemicrania Continua

* Establish diagnosis according to ICHD-3 beta.

* Consider imaging in all patients, particularly in those with atypical
presentation.

 Start indomethacin with 25 mg t.i.d. and increase the daily dose to 225 mg,
if necessary.

* Monitor treatment with indomethacin with respect to side effects including
headache.
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Chapter 25
Primary Cough Headache

Peter J. Goadsby

25.1 Case Description

The patient, a 51-year-old male, presented with a 10-month history of a new head-
ache, without any previous history of headache and in particular no history of head-
ache with alcohol consumption.

The headaches began in January and he was seen in November. They had com-
menced one morning at work with a bout of coughing. They felt as a pressure wave
that would radiate from the back of the head to the front on both sides. There was a
severe, tight sensation for two to three minutes followed by a less severe pain for
about an hour.

There was no nausea, photophobia, phonophobia, or osmophobia with these head-
aches. There was no visual disturbance, including blurring and no migrainous aura.
He could walk afterward without discomfort although he was inclined not to do so.

There were no cranial autonomic symptoms, no dizziness, vertigo, or premoni-
tory symptoms.

The headache could also be triggered by sneezing, lifting, and stooping. There
was no effect of sexual excitement or of orgasm.

He was on no medications when he was seen.

He took no treatment for headache. He was taking a statin for
hypercholesterolemia.

He had been treated with ibuprofen 800 mg and naproxen 440 mg and neither
was helpful. He had tried sumatriptan 100 mg, rizatriptan 10 mg, and eletriptan
40 mg each without useful effect. He had an 8-week course of amitriptyline 50 mg
nightly that was not helpful and made him drowsy with a dry mouth. He had been
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treated with topiramate 50 mg daily that was not useful and produced marked
cognitive side effects that he could not tolerate. He had seen a chiropractor and
osteopath and had acupuncture, none of which helped. He had a course of cognitive
behavioral therapy that was not useful.

His past history was otherwise unremarkable.

There was no family history of headache, although he had not specifically asked
his parents who were both dead.

He was a nonsmoker who took alcohol perhaps twice a week without headache
and cannabis weekly. The cannabis did not prevent the headache onset.

On examination he was well, in no distress and weighed 76 Kg. Neck movements
were full and the neck was painless to palpation, including the region around the
greater occipital nerves. In the cranial nerves, the fields were full and the fundi
normal. Color visual was normal as was opticokinetic nystagmus. The eye move-
ments were full with normal full pursuits and normal saccadic movements. There
was no trigeminal or cervical sensory change. There was no facial asymmetry. Palate
elevation and tongue movements were normal. There was no wasting or abnormal
movements. Tone and power were equal and normal, and the reflexes symmetrical
and normal with down-going toes. Gait and coordination were normal.

He was attended to in an emergency room once with the problem and had a brain
CT that was normal. He declined a lumbar puncture on that visit.

25.2 Differential Diagnosis and Investigation

The patient presents with Valsalva-maneuver or cough headache. He has a typical
history and normal examination. We elected to image his brain with MRI particu-
larly to look for a Chiari malformation, given the association of that with cough
headache, and our planned management. He had no other tests.

25.3 Diagnostic Workup for the Case

The patient had an MRI brain with and without contrast; this was normal. He had a
lumbar puncture. The opening pressure was 12 cm CSF with normal constituents.
He had 20 ml of fluid taken off. He had no headache from that day until follow-up
6 months later.

25.4 Summary of the Case

A 51-year-old male with primary cough headache treated with lumbar puncture.
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25.5 ICHD-III Beta Definition [2]

4.1 Primary cough headache
Previously used terms: benign cough headache, Valsalva-maneuver headache
Description: headache precipitated by coughing or other Valsalva (straining)
maneuvers, but not by prolonged physical exercise, in the absence of any intracra-
nial disorder
Diagnostic criteria:

A. At least two headache episodes fulfilling criteria B-D

B. Brought on by and occurring only in association with coughing, straining, and/
or other Valsalva maneuvers

Sudden onset

Lasting between 1 s and 2 h

Not better accounted for by another ICHD-3 diagnosis

mT 0

25.6 General Information

Primary cough headache is a generalized headache that begins suddenly; lasts for
several minutes, sometimes up to a few hours; and is precipitated by coughing; it is
preventable by avoiding coughing or other precipitating events, which can include
sneezing, straining, laughing, or stooping. The syndrome was first described by
Symonds [5] as patients with the “liability to brief, severe pain in the headache pre-
cipitated by... especially coughing.”

In all patients with this syndrome, serious etiologies must be excluded before a
diagnosis of primary cough headache can be established. Pascual and colleagues [3]
reported a large series of cough, exercise, and sex headache. They noted that symp-
tomatic cough headache tended to last for days, occurred in younger patients, and
was usually associated with posterior fossa signs.

A Chiari malformation or any lesion causing obstruction of CSF pathways or
displacing cerebral structures can be the cause of the head pain. Other conditions
that can present with cough or exertional headache as the initial symptom include
cerebral aneurysm, carotid stenosis, and vertebrobasilar disease. Benign cough
headache can resemble primary exercise headache, and the essential clinical dif-
ferentiation is that cough headache is precipitated by sudden Valsalva actions and
exercise headache by prolonged strenuous activity.

From a treatment perspective, Symonds [5] had certainly noted that lumbar
puncture could resolve the problem. Raskin [4] noted that six of fourteen cases of
primary cough headache responded to lumbar puncture and that ten of sixteen
responded to indomethacin. These data formed the basis of the author’s practice in
primary cough headache which is to offer a lumbar puncture first, as there is a rea-
sonable change for cure with a simple single procedure. As Raskin found,
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indomethacin, 25 mg three to four times daily, remains the best oral therapeutic
option, and when it was available, methysergide can also be useful [1].

Key Points

* Cough headache has both primary and second forms.

* In patients with long attacks, lasting many hours, and in those with abnor-
mal neurological examinations, brain MRI is important to consider a Chiari
malformation.

* Lumbar puncture can be curative and, without any contraindication, should
be considered.

* Indomethacin is the optimal oral therapy when required.
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Chapter 26

Emergency Room Headache: A Case
with Primary Thunderclap Headache
Including Differential Diagnosis
from Secondary Ones

Dominique Valade

26.1 Case Description

A 41-year-old man was admitted to the general emergency room (ER) because of an
extremely severe headache of instantaneous onset (1 min at most), probably the
worst ever in his life. He had described of having two previous similar episodes
within a few days all during sexual intercourse, including the final one that brought
him to the ER.

His neurological and general examinations were totally normal, and the patient
had no more pain for 12 h. No other triggers such as exposure to vasoactive drugs
or any other circumstances related to these severe headache episodes other than
sexual activity could be demonstrated. However, the absence of any associated
symptoms and strictly normal physical and neurological examinations do not
exclude a serious underlying life-threatening cause and an urgent diagnostic workup
is needed in such cases.

The patient was referred to the emergency headache centre (EHC) for appropri-
ate investigations. His cranial computerized tomography (CT) scan was normal.
The initial neuroimaging study then was followed by a spinal tap, which showed a
normal opening pressure, no cells and normal biochemistry. Later in the afternoon
he was further investigated with MRI, MRA and MRV, with none of them revealing
any abnormality. Despite that all these studies were normal, it was decided to carry
out a conventional angiography to rule out definitely a reversible cerebral vasocon-
striction syndrome (RCVS). This study also disclosed no abnormality, and there-
fore, as all exams were normal, it was concluded that his diagnosis was “primary
headache associated with sexual activity”.
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26.2 What Is Thunderclap Headache?

It is a severe high-intensity headache of abrupt onset; we must investigate with a
detailed questionnaire:

* How long the headache took to peak: less than 1 min.

e What the maximum severity was: more than 7 on a scale 0—10.

» Lasting for more than 5 min, but from minutes to several days.

* It may be single or recur over a few days more often with the same cause.

e It may start spontaneously or during emotional stress, sexual activity, cough,
exertion, etc.

» There is no specificity of the type or the location of the pain.

The patient must be urgently referred to an emergency department and if possible
to a hospital with neurological department.

26.3 Epidemiology

The prevalence of sexual headache is unknown. In the only population-based epidemio-
logical study, the lifetime prevalence was 1 % with a broad confidence interval and simi-
lar to that of primary cough and exertional headaches. The prevalence of this headache
may be underestimated, since patients often feel embarrassed about reporting it. In terms
of consultation in headache clinics, it accounts for 0.2—1.3 % of all headache patients.

The age of onset of patients consulting due to this headache is 35-39 years (range
20-50 years). Similar to exertional headache, the male-to-female ratio is 3—4/1. The
dull type occurs in less than one-quarter of patients. Two-thirds of patients have
their headache in a bout: at least two attacks occurring in over 50 % of sexual activi-
ties and then none for more than 2 weeks.

26.4 Diagnostic and ICHD-3 Beta Criteria

The number of attacks per bout ranges from 2 to 50, and the mean duration of the
symptomatic period is 3 months, though a minority of patients suffer from sexual
headache for several years without apparent remission. Most of these patients expe-
rience infrequent (<20 % of sexual activities) attacks.

Pain characteristics are also similar to those described for primary exertional
headache. The duration of pain is heterogeneous, ranging from 1 min to 24 h. Most
patients have severe pain for between 1 and 3 h followed by mild pain for about 4 h.
Pain is bilateral in two-thirds of patients, usually occipital or diffuse, and of a dull
(47 %), throbbing (47 %) or stabbing (45 %) quality.
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Patients with sexual headache are usually healthy people, with no vascular
disease. Two-thirds, however, suffer from other headache disorders such as episodic
tension-type headache (35 %), migraine (25 %) and chronic tension-type headache
(10 %). Comorbid migraine and exertional headache are more frequent in orgasmic
headache.

Subarachnoid haemorrhage occurs during sexual activity in 4—12 % of cases.

Decreased levels of consciousness, vomiting, meningeal signs, focal symptoms
and severe pain lasting more than 24 h should be interpreted as “red flags” requir-
ing immediate diagnostic workup. A minority of patients experiencing cough
headache due to Chiari type I malformation or some other posterior fossa abnor-
mality also notice head pain during orgasm. This is logical if we consider that
sexual intercourse is a mixture of prolonged physical exercise and Valsalva
manoeuvres.

A. At least two episodes of pain in the head and/or neck fulfilling criteria B-D
B. Brought on by and occurring only during sexual activity
C. Either or both of the following:

1. Increasing in intensity with increasing sexual excitement
2. Abrupt explosive intensity just before or with orgasm

D. Lasting from 1 min to 24 h with severe intensity and/or up to 72 h with mild
intensity

E. Not better accounted for by another International Classification of Headache
Disorders (ICHD-3) diagnosis

26.5 Differential Diagnosis of Primary Thunderclap
Headache

1. Vascular causes:

* Subarachnoid haemorrhage (95 % during the 24 h after bleeding)

* Intracerebral haemorrhage

* Intraventricular haemorrhage

e Acute subdural haemorrhage

¢ Dissection of cervical arteries (extracranial, intracranial, carotid or vertebral)
* Symptomatic aneurysm with mass effect (painful third nerve palsy)

» Reversible cerebral vasoconstriction syndrome

* Cerebral venous thrombosis (opening pressure may be high)

* Brain infarct in patients in whom CT was performed within 3 h of onset
e Temporal arteritis

* Myocardial ischaemia

* Aortic dissection
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2. Other causes:

* Meningitis (bacterial or viral)

¢ Brain infarct (after 3 h)

e Tumour (third ventricle colloid cyst, posterior fossa tumour)

* Hydrocephalus (aqueductal stenosis, Chiari type 1 malformation)
* Acute sinusitis (exclusion diagnosis)

» Posterior reversible encephalopathy syndrome

* Pituitary apoplexy

* Intracranial hypotension (opening pressure is low)

26.6 Management

To advise that the course of the condition is limited in time, explain that the head-
aches recur during several sexual encounters over a period of time and never return
again, but also inform that the course may be unpredictable; some patients experi-
ence them from time to time throughout their lifetime.

It has been reported that when patients resume sexual activity within days after
an attack, the headache may recur, so advising the patients to refrain from sex for a
week after an attack might be prudent.

26.7 Pharmacotherapy

Indomethacin 50-100 mg taken 30—60 min before sexual activity or naratriptan
2.5 mg taken 2 h before may be useful as short-term prophylaxis. The acute
treatment for an attack that has already begun is, in general, worthless but can be
tried with triptans or NSAIDs. For patients with longer lasting bouts or with
frequent attacks, propranolol in doses from 40 to 240 mg/day is reported to be
effective.

26.8 Does Primary Thunderclap Headache Exist?

It is always dangerous to diagnose primary headache when onset is abrupt or
because it is related to sexual activity but also cough or exertion. To conclude to the
diagnosis of primary thunderclap headache requires the exclusion of a secondary
cause. Nevertheless there is a real doubt about the existence of a primary entity, and
in my opinion, all thunderclap headaches are secondary that is only because the
diagnosis has been missed by too early or too late investigations or more simply a
lack of sensitivity of these investigations. We must have a strict follow-up of these
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patients with MRA 3 or 4 weeks after the onset of the last attack, and sometimes we
need to have an invasive conventional angiography; that is the reason why in the
EHC we do not speak of “primary thunderclap headache” but of “thunderclap head-
ache of undefined origin”.
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Chapter 27
Hypnic Headache

Christian Lampl

27.1 Case Description

A 61-year-old woman was admitted to our headache outpatient center with a
6-month history of headache attacks occurring every night. She had no history of
other types of headache or any other neurological diseases. There was no family
history of headache. The attacks always occurred between 1 and 3 o’clock, and the
duration was no longer than 120 min. She experienced one attack per night. The
pain quality was described as tightness and pressure, always right sided with mild
to moderate intensity (3—6/10 on a visual analogue scale). There was no nausea or
vomiting, no photophobia, or no phonophobia. After waking up, she has the habit to
walk around; however, headache did not worsen by that physical activity. Trigemino-
autonomic symptoms, such as ptosis, miosis, conjunctival injection, tearing, and
rhinorrhea, were absent. General, as well as neurological, examination was normal.
The trapezius muscles were mildly pain sensitive to finger pressure. Blood pressure
was normal. Routine blood tests only showed moderately high levels of cholesterol
(total cholesterol 277 mg/dL, LDL cholesterol 162 mg/dL), as well as slightly ele-
vated liver enzymes (alanine transaminase (ALT) 47, aspartate transaminase (AST)
41). Numerous treatments, such as aspirin, paracetamol, diclofenac, and several
mixed analgesics, failed to improve their headache attacks. She suffered from
extreme psychological strain, because of severe sleep disturbances. Lorazepam,
used as a sleep-inducing drug, did not abort the headache attacks.
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27.2 Differential Diagnosis and How to Work Up This Kind
of a Patient

In individuals who develop such a recurring, moderate headache, exclusively during
sleep, without any pathological signs in physical and/or neurological examinations, the
probability of a craniocervical pathology is extremely rare. If this kind of headache occurs
for the first time, of course, the consulting physician needs to rule out any pathological
intracerebral/intracranial events, such as subarachnoid hemorrhage, cervico-cephalic
arterial dissection, cerebral venous thrombosis, reversible cerebral vasoconstriction syn-
drome, colloid cyst of the third ventricle, or spontaneous intracranial hypotension.

Other possible causes of headache developing during and causing wakening
from sleep should be ruled out, with additional particular attention given to sleep
apnea, nocturnal hypertension, hypoglycemia, and medication overuse. Trigemino-
autonomic features must be asked for to rule out any trigemino-autonomic head-
aches like cluster headache or hemicrania continua. Hypnic headache (HH) usually
begins after the age of 50 years but may occur in younger people.

27.3 Diagnostic Workup of the Case

Cervical and transcranial Doppler ultrasonography was normal. A CT scan followed
by a digital subtraction arteriography (DSA) shows one small asymptomatic aneu-
rysm at the bifurcation of the right middle cerebral artery. The CT scan was necessary
because of the first headache period that patient ever had. DSA was performed
because of a reasonable suspicion of an AV malformation. Due to the fact of vessel
pathology, she was advised for a reexamination of the CT scan of the brain in 6
months. Psychiatric evaluation showed signs of moderate depression; the Hamilton
Depression Scale (HAM-D17) gave 21 points. A follow-up polysomnography
detected a poor sleep quality (2 arousals/h) and a mildly decreased oxygen saturation
(mean 94 %, 4 min under 86 %). One nocturnal headache attack was captured during
the first REM stage of sleep, 3.20 h after falling asleep, and was not associated with
oxygen desaturation. Polysomnography showed several episodes of mildly decreased
oxygen saturation at the beginning of sleep, which was due to nocturnal hypoventila-
tion secondary to the patient’s obesity. The clinical description, the exclusive relation-
ship with sleep, notably always during the same time of the night, and the occurrence
in a female patient older than 60 years, without any neurological deficiency and miss-
ing trigemino-autonomic features, lead us to the diagnosis of hypnic headache (HH).

27.4 Summary of the Case

A 61-year-old female with recurrent nocturnal headache was admitted to our head-
ache outpatient center. Primary headache disorders which also often occur during
nocturnal sleep or upon awakening, such as migraine, cluster headache, and chronic
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Table 27.1 Definition of hypnic headache according to “The International Classification of
Headache Disorders, 3rd edition (beta version).” Cephalalgia 2013; 33(9) 678-679

4.9. Hypnic headache

Description:

Frequently recurring headache attacks developing only during sleep, causing wakening and
lasting for up to 4 h, without characteristic associated symptoms and not attributed to other
pathologies

Diagnostic criteria:
A. Recurrent headache attacks fulfilling criteria B-E
B. Developing only during sleep and causing wakening
C. Occurring on > 10 days per month for >3 months
D. Lasting > 15 min and for up to 4 h after waking
E. No cranial autonomic symptoms or restlessness
F. Not better accounted for by another ICHD-3 diagnosis

paroxysmal hemicrania, can readily be diagnosed through clinical evaluation. The
clinical presentation of headache attacks in our patient excludes a diagnosis of
migraine and paroxysmal hemicrania. HH must also be differentiated from cluster
headache, notably by the absence of autonomic signs. Her neurological and physi-
cal examinations were normal and there was no neck stiffness. Based on her head-
ache history, the clinical features of a current mild to moderate nocturnal headache,
without any trigemino-autonomic signs, HH was diagnosed. Therapy with lithium
carbonate, 450 mg at bedtime, improved the headache intensity (2-4/10 on the
visual analogue scale) within 3 weeks and decreased the frequency of attacks (2-3
per week instead of every night) (Table 27.1)

27.5 Brief General Information

HH was first described in 1988. It is a benign, recurrent headache disorder occurring
exclusively during sleep, often starting during the same time of the night. The recur-
rence and the time-dependent manner are truly pathognomonic for this kind of
headache. Commonly the headache is bilateral, mainly frontotemporal, or holocra-
nial diffuse, with mild to moderate intensity. Concomitant symptoms are unusual.
Patients usually suffer from 1 to 2 attacks per night lasting from 30 min to 3 h. Mean
age of onset is 63 years with a female/male ratio of 2:1. Case series show an inci-
dence of 0.1 % in outpatient headache centers. There is no known comorbidity with
other idiopathic headaches or psychiatric diseases. Polysomnography studies show
that attacks occurred during the initial REM sleep stage. Sleep quality is commonly
normal, except decreased sleep efficiency and mildly decreased oxygen saturation
down to 70 % in some patients. The exclusive relationship of HH with sleep, nota-
bly always during the same time of the night, and its tendency to occur in subjects
older than 60 years imply a possible association with the changes of sleep physiol-
ogy occurring in the elderly and the involvement of brain structures responsible for
the endogenous circadian rhythm.
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Therapeutic options are caffeine (cup of strong cafe) before sleep and lithium
carbonate (150-600 mg/day) with control of the thyroid gland and renal function.
Other therapeutic options might be indomethacin (100-150 mg/dL) and flunarizine
(10 mg). In the acute management, sumatriptan and oxygen inhalation, the first-
choice treatment for cluster headache, are not effective. Antidepressant drugs and
beta-blockers likewise are not useful.
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Chapter 28
Headache Attributed to Paracranial
Inflammatory Disorders

Morris Levin

28.1 Case Description

A 32-year-old woman was referred to a headache center for intractable headaches
occurring almost every day. The pain is generally right temporal but can also occur
frontally, either unilaterally or bilaterally. Head pain can radiate to the occiput or
even become generalized. There has been no eye pain, but she occasionally describes
right ear pain. Head pain can last between 30 min and several days. She denies
accompanying nausea, photosensitivity, or visual symptoms. She does notice pho-
nosensitivity with some headaches. Headaches have led her to take modest doses of
ibuprofen and acetaminophen almost daily.

She emphasizes the fact that she works in a very stressful setting at a business
where she answers the phones and does clerical work on the computer. She says that
she notices tight neck muscles and teeth clenching “all the time,” “because of my
job.” She describes that she sits at a computer screen and keyboard all day long. The
pain is so bad sometimes that her eyes tear. She relates a long history of “sinus aller-
gies” and has seen otolaryngologists who “have not found anything.”

She states that she has seen a number of physicians who have alternately
diagnosed migraine, cluster headaches, tension-type headaches, sinus headaches,
anxiety, fibromyalgia, and depression. Her dentist thought that she has temporo-
mandibular dysfunction (TMD) and suggested a “bite plate” that was “really expen-
sive.” She tried it at night for several days but there was no benefit and was
uncomfortable. She does not usually awaken with headache. Her jaw has not
“locked.”

M. Levin, MD

DHMC Department of Neurology, Geisel School of Medicine at Dartmouth,
1 Medical Center Drive, Lebanon, NH 03756, USA

e-mail: morris.levin @hitchcock.org

© Springer International Publishing Switzerland 2015 193
A. Siva, C. Lampl (eds.), Case-Based Diagnosis and Management
of Headache Disorders, Headache, DOI 10.1007/978-3-319-06886-2_28


mailto:morris.levin@hitchcock.org

194 M. Levin

During her teens she had infrequent moderately severe headaches during menses,
sometimes accompanied by nausea, but these resolved during her first pregnancy at
age 19 and have not recurred. She does not recall the location of these headaches.
She is currently on a low-dose oral contraceptive.

There was some tenderness of the right temporomandibular joint when com-
pressed during jaw excursion. With protrusion or lateral jaw movement, pain seemed
to intensify. There was no palpable clicking around the temporomandibular joint
during excursion. Forceful palpation of either the right or left masseter muscles was
very uncomfortable. Temporalis muscle palpation was not unpleasant, and in fact if
it was gentle, it seemed to relieve her pain to some extent. Her range of movement
of the jaw was slightly diminished, and there was some discomfort when she
attempted to open more fully. Facial morphology was normal. Otoscopic and mas-
toid examination was normal. There was some conjunctival injection bilaterally, but
pupils were normal and funduscopic exam was normal. Paranasal sinuses were non-
tender and bending forward did not induce head pain. Neck range of motion was
reduced, and the Spurling test was positive with head turning to the right. It did not
seem to induce headache. Neurological exam was normal, including mental status,
cranial nerves, motor and sensory function, reflexes, coordination, and gait.

She brought magnetic resonance imaging (MRI) images of her head which had
been read as normal. They revealed bilateral mucous cysts in her maxillary sinuses
and a small left nasal septal spur, but no bony erosion or other facial bone or sinus
abnormalities. There were no brain abnormalities and there was no meningeal
enhancement after gadolinium.

28.2 Summary of the Case

This is a case of a young, relatively healthy woman with daily headaches occasionally
accompanied by ear pain and phonosensitivity. History suggests possible stress or sinus
causation. Examination points more toward temporomandibular or cervical pathology.

28.3 Discussion

As is true for many people with chronic headaches, there are a number of pain and
other symptoms noted by this patient. Also typical is the list of different diagnoses
she carries. There are features of migraine, and it seems very likely she had men-
strual migraines in her teens. There are also features of tension-type headache (cer-
vical tightness, exacerbated by uncomfortable positions) and even a couple of
features of cluster headache (tearing, unilateral pain). But she does not actually
meet diagnostic criteria for any of the primary headaches except perhaps chronic
tension-type headache (Table 28.1). The positive Spurling test (elicitation of radicu-
lar neck or arm pain with downward pressure on the head when the sitting patient



28 Headache Attributed to Paracranial Inflammatory Disorders 195

Table 28.1 Diagnostic criteria for chronic tension-type headache (International Classification of
Headache Disorders (3rd edition — beta version))

A. Headache occurring on >15 days/month on average for >3 months (>180 day/year),
fulfilling criteria B-D
B. Lasting hours to days or unremitting
C. >2 of the following four characteristics:
1. Bilateral location
2. Pressing/tightening (non-pulsating) quality
3. Mild or moderate intensity
4. Not aggravated by routine physical activity
D. Both of the following:
1. Not >1 of photophobia, phonophobia, or mild nausea
2. Neither moderate or severe nausea nor vomiting
E. Not better accounted for by another ICHD-3 diagnosis

extends and rotates the head) suggests cervical foraminal stenosis, but typical head-
ache was not elicited so this is probably not the key etiology of her headaches. Sinus
mucoceles are common and do not cause headache. The nasal septal spur is interest-
ing since some authors believe this can be the source of head or facial pain (the so-
called “contact point headache”), but it is on the wrong side to make that a viable
diagnosis in this case.

28.3.1 Clues from History and Physical Examination

The provocative tests of temporomandibular function are very compelling here. In
particular, the decreased range of motion of her jaw, pain with movements of the
jaw, and right temporomandibular tenderness suggest right TMD. Many causes of
TMD are not associated with “clicking,” which, even if present, may be intermittent
and/or difficult to appreciate even with a stethoscope, so this is not contrary to the
diagnosis. Otalgia in the absence of ear or mastoid pathology is also quite sugges-
tive as ear pain is a common referral pain site in TMD.

The International Classification of Headache Disorders (ICHD) has tackled the
problem of specifying diagnostic criteria for headache due to TMD in the latest edi-
tion (Table 28.2). An alternative set of criteria for diagnosing headache related to
TMD has been published by Schiffman et al. and is supported by some compelling
validation data (Table 28.3). By either set of criteria, this patient would seem to have
a fairly clear case of TMD.

It has become clear that there are a number of distinct causes of painful
TMD. These include arthralgia, myalgia, myofascial pain, disc displacement
(several varieties), degenerative joint disease, and subluxation. Virtually all can
induce head pain and some forms may produce primarily headache. This patient
seems to have an arthralgic form, or perhaps both arthralgic and myalgic, since
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Table 28.2 Diagnostic criteria for headache due to temporomandibular dysfunction (International
Classification of Headache Disorders (3rd edition — beta version))
A. Any headache fulfilling criterion C
B. Clinical and/or imaging evidence of TMD
C. Evidence of causation demonstrated by >2 of the following:
1. Headache has developed in temporal relation to onset of TMD
2. Either or both of:
(a) HA has significantly worsened in parallel with progression of TMD

(b) HA has significantly improved or resolved in parallel with improvement/resolution of
TMD

3. Headache produced or exacerbated by active jaw movements, passive movements through
range of motion of the jaw, and/or provocative maneuvers such as pressure on TMJ and
surrounding muscles of mastication

4. Headache, when unilateral, is ipsilateral to TMD
D. Not better accounted for by another ICHD-3 diagnosis

Table 28.3 Diagnostic criteria for headache due to temporomandibular disorders

A. Any headache fulfilling criterion C
B. Painful TMD demonstrated by clinically based diagnostic criteria
C. Evidence of causation shown by both of the following:
1. History — headache in the temple(s) that is changed with jaw movement, function, and/or
parafunction (jaw clenching history)
2. Examination — report of typical headache in the temporal area with:
(a) Palpation of the temporalis muscle(s), or
(b) Range of motion of the jaw
D. The headache is not better accounted for by another headache diagnosis
After Schiffman et al. [5]

there is clear induction of pain with joint manipulation. There is pain with masseter
palpation, but a case can be made that this is actually arthralgic as well since it
occurred with forceful palpation, which almost certainly exerted traction on joint
tissues.

28.3.2 Diagnostic Testing

Imaging of her temporomandibular joint (TMJ) was not recommended. MRI is gener-
ally only indicated if there is locking of the jaw or significantly limited opening, in
order to make sure there is no serious disc displacement. Computed tomography (CT)
can be done when degenerative arthritis is suspected and might be a good corroborative
test here. Of note, however, is that many individuals may have arthritic changes or disc
displacement on imaging with virtually no symptoms. This is analogous to the diffi-
culty in diagnosing cervicogenic headache with commonly seen abnormal imaging.
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This patient and some of her clinicians have ascribed her pain to the stresses in
her life, and, certainly, this can be an exacerbating factor. It is also possible that
cervical pain stemming from foraminal stenosis in the setting of poor posture and
ergonomics is a contributing factor. But the positive provocative tests of TMD seem
most telling. Interestingly, when this patient was presented with this hypothesis, she
stated, “Maybe I should tell you something; my boyfriend gets rough with me
sometimes....” Upon further questioning, she admitted that he had struck her across
her jaw and face on several occasions. This was surely a source of extreme stress but
also an apparent cause of permanent TM injury. Of note, Ballegaard et al. found a
high incidence of moderate to severe depression in TMD patients as well as a very
high comorbidity of primary headaches and TMD.

28.3.3 Management

A number of treatment strategies were entertained here. She was referred to a den-
tist specializing in TMD who arranged a comfortable nighttime appliance and phys-
ical therapy for jaw and neck relaxation and exercises. Nortriptyline was started for
treatment of possible tension-type headaches. She was urged to limit analgesics to
two days per week in order to alleviate the possibility of medication-overuse head-
ache. She was also told to avoid chewy food and when pain flared to revert to a soft
food diet. An appointment was arranged quickly for her to meet with a representa-
tive of a confidential support organization for abused individuals.

Physical measures are the mainstay of TMD management. Efforts are made to
gently reduce muscular tension, improve mechanical function, and evenly distribute
pressure. It seems that a significant fraction of the population has some degree of
TMD, and a recent study by Piekartz and Kerstin suggested that successful treat-
ment of TMD can lead to improvement in cervicogenic headache as well. One won-
ders if this can help other pain disorders in the head and neck as well.

Even when diagnosed properly, treatment of TMD can be very disappointing for
a number of reasons. Often patients are not compliant with dietary instructions.
Physical therapy resources can be lacking in the patient’s community. The joint or
muscular pathology can progress. There may be multiple sources of head pain that
all must be addressed, such as concomitant migraine or cervicogenic headache. But
with careful diagnosis of all factors and combining pharmacological, mechanical,
and lifestyle strategies, very gratifying results can be obtained.
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Chapter 29
Headache Attributed to Paracranial
Inflammatory Disorders

Joerg R. Weber

29.1 Case Description

A 62-year-old patient reported a common cold several days ago. He has no signifi-
cant diseases and suffers only from well-treated migraine with aura.

Within the last 24 h, the patient has developed a diffuse headache clearly differ-
ent from his migraine with a previously never experienced intensity. Additionally
the man has 38.8 C fever and malaise. The headache is frontally pronounced and
extends down to the neck. His wife is worried because over the last few hours the
man has been confused and sensitive to noises and avoided direct light.

29.1.1 Clinical Examination

Moderate neck stiffness is found, whereas Kernig, Brudzinski and Lasegue tests are
negative. The patient has neither focal neurological signs nor an involvement of the
cranial nerves. He is orientated but has problems to concentrate and to follow even
simple instructions. Besides the fever the heart rate is 110 per minute. The patient is
a runner in good physical condition with his heart frequency down to 55. The clini-
cal exam reveals no further alterations and a careful inspection of the integument
was normal. No infections, etc., in his professional or private environment are
reported.
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29.1.2 Laboratory Tests

At admission, leucocytes were 3,500/pl (3.9-10.2) and neutrophils 75 %. CRP was
4.1 mg/dl (<5). Other parameters of the blood count, coagulation tests, liver and
renal parameters, electrolytes, blood glucose and urine tests were within the normal
range.

29.2 Differential Diagnosis and How to Work Up This Kind
of Patient

The patient developed the key clinical features of bacterial meningitis as headache,
malaise, fever and, later on, neck stiffness and photophobia as signs of meningeal
irritation. Headache and neck stiffness (meningismus) indicate inflammatory activa-
tion of the trigeminal sensory nerve fibres in the meninges.

Neck stiffness may be absent in the disease, in deeply comatose patients, in chil-
dren and in immunocompromised patients such as in liver cirrhosis. It is important
to consider that the classical triad of fever, neck stiffness and altered mental state is
present in less than 50 % of adults with proven bacterial meningitis. The above
patient finally developed the classical triad.

Approximately 30 % of patients develop focal neurological signs, such as epilep-
tic seizures or paresis of a limb, and up to 69 % present with impaired consciousness
or 14 % with coma.

Inspection of the integument may reveal petechiae suggestive of meningococcal
infection or Osler’s nodes indicative of bacterial endocarditis. Meningococcal dis-
ease may present as a fulminant Gram-negative sepsis with prominent cardiovascu-
lar insufficiency and disseminated intravascular coagulation, threatening ischaemic
tissue damage. A petechial skin rash is not unique to meningococcal disease but
may also be present in septicaemia caused by, amongst others, streptococci or S.
aureus. In our patient, no skin manifestation was observed.

29.2.1 Laboratory Tests

The proof to the diagnosis of bacterial meningitis is the proof of bacteria in the
cerebrospinal fluid (CSF) by Gram staining or a positive bacterial culture (Fig. 29.1).
Detection rates in the CSF are as high as 90 %, while up to 70 % positive results are
observed in blood cultures. Polymerase chain reaction (PCR) is not yet a routine test
although it has an important role in strain identification mostly in meningococcal
disease.

Latex agglutination-based rapid tests are available for major meningitis patho-
gens, but imperfect sensitivity and specificity argue against routine clinical use.



29 Headache Attributed to Paracranial Inflammatory Disorders 201

Fig. 29.1 Masses

of Gram-positive extracellular
diplococci (Streptococcus
pneumoniae) surrounded

by activated leucocytes

in the CSF

e

The CSF in bacterial meningitis is characterized by a strongly elevated white
blood cell count (>500 cells/pl) with predominant neutrophils and a strongly ele-
vated protein (>1 g/l), indicating severe blood-CSF barrier disruption. Increased
lactate (>0.3 g/1) and decreased glucose CSF/blood ratio (<0.4) support the diagno-
sis of acute bacterial meningitis.

Lower cell counts and a mixed pleocytosis are observed with L. monocytogenes,
M. tuberculosis and fungi; also, they may be found in partially or insufficiently
treated meningitis. Peripheral white blood cells, serum C-reactive protein and pro-
calcitonin are usually elevated in bacterial meningitis but are of limited diagnostic
value in the emergency situation. The later parameters in normal ranges together
with lower cell counts predominantly lymphocytotic in the CSF are suggestive for
viral or fungal meningitis.

29.2.2 Computer Tomography of the Head (CCT)

A cranial CT provides information concerning intracranial complications such as
brain oedema, hydrocephalus and infarcts. Moreover, bone window imaging identi-
fies parameningeal foci such as sinusitis, mastoiditis or odontogenic abscess. Those
patients who present with focal neurological deficits or seizures and those who have
a disturbed consciousness should have a cranial CT before lumbar puncture. Of those
patients without focal signs or seizures and with a normal level of consciousness, CT
abnormalities are found in less than 3 % and CSF can be drawn without prior CT
scanning. Under no circumstances the CCT should delay antibiotic treatment in
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Fig. 29.2 Decision tree in
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highly suspicious cases. MRI scans in the acute setting are not recommended since
no further information is gained (Fig. 29.2). In our patient, due to fluctuating qualita-
tive impairment of his consciousness, a CCT scan revealed no pathologies and was
performed only because the procedure did not delay treatment (<15 min).

29.2.3 CSF Tests

The CSF was withdrawn and proved the diagnosis of pneumococcal meningitis
(12x 10? leucocytes/ml, 99 % neutrophils, CSF protein 1.3 g/l, lactate 0.8 g/l glu-
cose CSF/blood ratio 0.2). In the CSF extracellular Gram-positive cocci were seen
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and qualified as pneumococci (Fig. 29.1). The CSF culture confirmed Streptococcus
pneumoniae as suggested by Gram staining, 36 h later, as well as the blood culture
results (Fig. 29.1). The MIC (minimal inhibitory concentration) was <0.1 pg/ml for
penicillin. Together with systemically lowered leucocytes, fever of 38.8 C and a
heart rate of 110 sepsis criteria are fulfilled.

29.3 Final Diagnosis

Pneumococcal meningitis with sepsis

29.4 Definition of Bacterial Meningitis

Bacterial meningitis is an inflammation of the meninges, in particular the arachnoid
and the pia mater, associated with the invasion of bacteria into the subarachnoidal
space. A hallmark of bacterial meningitis is the recruitment of highly activated leu-
cocytes into the CSF. Besides bacteria, viruses, fungi and noninfectious causes as in
systemic and neoplastic disease as well as certain drugs can induce meningeal
inflammation.

Streptococcus pneumoniae and Neisseria meningitidis are the most common and
most aggressive pathogens of meningitis. Symptomatic headache results from the
activation of trigeminal C fibres in the meninges and is categorized as headache
attributed to bacterial meningitis and meningoencephalitis (9.1.1, HIS 3rd edition,
2013).

Bacterial meningitis is a medical emergency requiring immediate diagnosis and
immediate treatment.

29.5 Management and Treatment Options

Antibiotic treatment (cefotaxime 3 x4 g i.v. and ampicillin 6x2 g i.v., Table 29.1)
followed the administration of dexamethasone 10 mg i.v. (every 6 h/4 days) and the
patient was transferred to our neurocritical care unit for one night. Once pneumo-
cocci were confirmed in the CSF culture, only cefotaxime was continued for
10 days.

29.5.1 Antibiotics

Immediate antibiotic therapy must not be postponed by diagnostic delays, e.g. wait-
ing for a CT scan. Prior to treatment, a blood culture should be obtained.
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Table 29.1 Empiric antibiotic therapy in adults in bacterial meningitis

Probable pathogens Empirical therapy
Infants and children N. meningitides Cephalosporin® (+vancomycin or
S. pneumoniae rifampicin®)

S. agalactiae
E. coli (H. influenzae®)

Adults S. pneumoniae Cephalosporin®+ampicillin
N. meningitidis (+vancomycin or rifampicin®)
L. monocytogenes®
Aerobic streptococci (H.

influenzae)
Chemoprophylaxis of close N. meningitidis Adult doses*:
contacts Rifampicin (600 mg b.i.d., 2 days)
Ciprofloxacin (500 mg single
dose)

Ceftriaxone (250 mg single dose)

*H. influenzae is unlikely if the child has been vaccinated

"Cephalosporins group 3a (e.g. ceftriaxone or cefotaxime) or group 4 (e.g. cefepime) are recom-
mended

“Cephalosporin- and penicillin-resistant pneumococci are increasingly frequent, e.g. in areas of the
USA, Australia, South Africa and Spain. In these regions, vancomycin or rifampicin (when dexa-
methasone is given)

dListeria causes meningitis in immunocompetent patients in 5-7 %. Addition of ampicillin should
be considered especially in patients with atypical CSF findings (mixed pleocytosis)

*Rifampicin and ciprofloxacin are not recommended in pregnancy. Recommended dose of rifam-
picin is 5 mg/kg for neonates and 10 mg/kg for children older than 1 month; alternatively, 125 mg
ceftriaxone can be used. Ciprofloxacin should not be given below age 18 (recommendations and
approvals differ between countries)

Since microbiological identification of the pathogen is not immediately avail-
able, the initial choice of antibiotics is usually empirical (Table 29.1). Factors to
consider include regional antibiotic resistance rates, patient age, predisposing con-
ditions and resources. Antibiotic therapy should be adjusted according to the cul-
tural results in order to provide highly active yet narrowly targeted coverage.
Treatment durations of 10-14 days are adequate for most pathogens. 3—4 weeks of
treatment are recommended for L. monocytogenes and Enterobacteriaceae.
Suspected meningococcal meningitis requires patient isolation during the first 24 h
of treatment; chemoprophylaxis is recommended for close contacts according to
local guidelines.

29.5.2 Corticosteroids

In adults, a prospective double-blind study in central Europe reported reduced mor-
tality and lower frequency of hearing loss and neuropsychological sequelae.
Subgroup analysis suggests that protective effects of dexamethasone are limited to
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pneumococcal meningitis. Expert opinion and several societal guidelines recom-
mend routine treatment with dexamethasone for community-acquired meningitis of
children (0.15 mg/kg every 6 h for 2-4 days) and adults (10 mg every 6 h for 4
days). Discontinuation of this therapy is advisable if H. influenzae (children) and
S. pneumoniae (adults and children) can be ruled out as the underlying pathogen.

Current data do not support the routine use of corticosteroids in countries with
limited resources.

29.5.3 Other Symptomatic Therapies

Severe headache requires sufficient analgesia. Antiepileptic treatment is indicated if
seizures occur; prophylactic treatment is not recommended.

Mortality from bacterial meningitis is up to 34 % and is highest with S. pneu-
moniae. Up to 50 % of survivors suffer from neurologic sequelae. Complications are
most likely to occur during the first few days of therapy. Severe intracranial complica-
tions are brain oedema, vascular alterations and hydrocephalus, all contributing to
increased intracranial pressure and parenchymal damage. CT imaging should be per-
formed if patients fail to improve within 48 h of antibiotic treatment and/or new focal
signs develop. Hydrocephalus develops in up to 15 % of patients, usually in the form
of malresorption due to increased outflow resistance of the CSF, and they may require
external ventricular drainage. In particular early hydrocephalus needs special atten-
tion. Vascular complications include vasculitis, vasospasm and septic thrombosis of
dural sinuses and cortical veins, often leading to the infarction of large cerebral terri-
tories. Approximately 30 % of the patients need treatment in a neurocritical care unit.

29.6 Summary

The patient history of a previously healthy 62-year-old man is typical for the dif-
ferential diagnosis of a newly occurring severe headache and fever. The clinical
presentation and the CSF test following Fig. 29.2 prove or exclude intracranial
infection. Bacterial meningitis is still a life-threatening medical emergency requir-
ing immediate diagnosis and immediate treatment.
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Chapter 30
Tumor-Related Headache

Christian Lampl

30.1 Case Description

A 53-year-old male was admitted to our headache outpatient center with a 3-month
history of repeated visual disturbances, in which a central scotoma was bordered by
a crescent of scintillating zigzag patterns, which slowly advances to the edge of the
visual field. Usually this visual phenomena march slowly across the visual field over
a period of 20-30 min, with a frequency of one to two attacks a week. Initially, no
headache followed this visual sensation. In the last 2 weeks prior to admission,
similar attacks occurred more frequently, up to 5-7 times a day, with accompanying
unilateral sensory disturbances, described as pins-and-needles sensations, traveling
from the left face to the left hand. Similar to the visual symptoms, paresthesias
spread from one side of the left face to the left hand and march slowly down the left
arm and limb. Numbness occurs following the paresthesia as well as moderate,
throbbing headache with nausea. The duration of these attacks including visual and
sensory disturbances and headache lasts approximately 3 h, so nearly the whole day
was filled out with these phenomena. Headache symptoms were sufficiently treated
with acetylsalicylic acid, however, with no influence on the visual and sensory
disturbances.
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In the neurological examination, a mild hemihypesthesia in the left face side, as
well as the left forearm, was found. Blood pressure and routine blood tests were
normal.

30.2 Differential Diagnosis and How to Work Up This Kind
of a Patient

In individuals who develop such a recurring, mixture of moderate headache and
visual/sensory disturbances with any pathological signs in the physical and/or neu-
rological examinations, the probability of an intracerebral pathology is extremely
high. If this kind of visual and sensory disturbances occurs for the first time, with or
without any pathological signs, of course, the consulting physician needs to rule out
any pathological intracerebral event. In that particular case, we do have a period of
nearly 3 months with singular signs of visual disturbances that can be diagnosed as
visual auras. However, this slow march helps to distinguish these aura symptom
from conditions in which aura-like symptoms build more rapidly or are maximal
from onset, such as seizures and TIAs. Even at that time when headache got a part
of that symptom complexity, diagnosis of a migraine attack with aura (or prolonged
aura) might be valid. One should be aware of that an aura may also precede a tem-
poral lobe seizure. In that case the aura is actually a small seizure itself, one that has
not spread into an observable seizure that impairs consciousness and ability to
respond. People who have temporal lobe seizures can remain partially conscious
during a seizure, but they also may lose awareness of their surroundings and often
do not remember what happened. In our case, no characteristic signs and symptoms
of temporal lobe seizures, like loss of awareness of surroundings, staring, lip smack-
ing, or repeated swallowing or chewing, were found.

The International Headache Society (IHS) diagnostic criteria recognize the
importance of sequence and duration of symptoms in distinguishing migraine with
aura from more serious conditions. The migraine aura is a phenomenon in which
one or more visual or sensory disturbances develop over a few minutes and disap-
pear within 1 h. A typical migraine headache usually follows within 1 h, but may
occur before or during the aura or may be entirely absent. The IHS diagnostic crite-
ria also describe less common subtypes of migraine with aura, in which the aura
may be more prolonged and/or include some degree of hemiparesis. These cases
obviously require more careful workup to rule out underlying conditions such as
transient ischemic attacks (TTAs) or intracerebral abnormalities. Therefore, a good
history will go a long way in differentiating the less common subtypes of migraine
with aura from emergent conditions (Table 30.1).
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Table 30.1 Definition headache attributed to intracranial neoplasia according to “The International
Classification of Headache Disorders, 3rd edition (beta version).” Cephalalgia 2013; 33(9) 719-721
7.4. Headache attributed to intracranial neoplasia
Description:
Headache caused by intracranial neoplasia
Diagnostic criteria:
A. Any headache fulfilling criterion C
B. Intracranial neoplasia has been diagnosed
C. Evidence of causation demonstrated by at least one of the following:

1. Headache has developed in temporal relation to the intracranial neoplasia or led to its
discovery

2. Headache has significantly worsened in parallel with worsening of the intracranial
neoplasia

3. Headache has significantly improved in temporal relation to successful treatment of
the intracranial neoplasia

D. Not better accounted for by another ICHD-3
7.4.1 Headache attributed to intracranial neoplasm

Description:
Headache, usually progressive, worse in the morning and aggravated by Valsalva-like
maneuvers, caused by one or more space-occupying intracranial tumors

Diagnostic criteria:
A. Headache fulfilling criterion C
B. A space-occupying intracranial neoplasm has been demonstrated
C. Evidence of causation demonstrated by at least two of the following:

1. Headache has developed in temporal relation to the development of the neoplasm or
led to its discovery

2. Either or both of the following:
(a) Headache has significantly worsened in parallel with worsening of the neoplasm

(b) Headache has significantly improved in temporal relation to successful treatment
of the neoplasm

3. Headache has at least one of the following three characteristics:
(a) Progressive
(b) Worse in the morning or after daytime napping
(c) Aggravated by Valsalva-like maneuvers
D. Not better accounted for by another ICHD-3 diagnosis
7.4.1.1 Headache attributed to colloid cyst of the third ventricle
Description:

Headache caused by colloid cyst of the third ventricle, presenting very characteristically as
recurrent attacks with thunderclap onset and reduced level or loss of consciousness

Diagnostic criteria:
A. Headache fulfilling criterion C
B. A colloid cyst of the third ventricle has been demonstrated

(continued)
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Table 30.1 (continued)

C. Evidence of causation demonstrated by both of the following:

1. Headache has developed in temporal relation to the development of the colloid cyst or
led to its discovery

2. Either or both of the following:

(a) Headache is recurrent, with thunderclap onset and accompanied by reduced level
or loss of consciousness

(b) Headache has significantly improved or resolved in temporal relation to successful
treatment of the colloid cyst

D. Not better accounted for by another ICHD-3 diagnosis

30.3 Diagnostic Workup of the Case

Since the patient’s symptom complex was not further investigated so far, an MR
scan of the brain was performed. It showed a 5.6 cm in maximal diameter, partially
necrotic, contrast-enhancing temporo-occipital tumor, including the gyrus parahip-
pocampalis, splenium corporis callosi, and thalamus. The structure of the cortex was
accompanied with a perifocal edema with an 8 mm midline shift. A glioblastoma
multiforme grade 4 was diagnosed. The patient immediately underwent image-
guided resection. After the operation and his stay at the ICU, headache and the
visual disturbances suspend.

30.4 Summary of the Case

A 53-year-old male with recurrent visual and unilateral sensory disturbances, occur-
ring up to 5-7 times a day, was primarily diagnosed as aura without migraine.
However, within days a throbbing headache with nausea followed, during and after
sensory symptoms. Headache symptoms were sufficiently treated with acetylsali-
cylic acid, however, with no influence on the visual and sensory disturbances. In the
neurological examination, a mild hemihypesthesia at the left side of the face, as well
as the left forearm, was found. Since these were the first signs and symptoms of
headache and the neurological examination was abnormal, an MR scan of the brain
was performed and showed a contrast-enhancing temporo-occipital tumor, includ-
ing the gyrus parahippocampalis, splenium corporis callosi, and thalamus
(Fig. 30.1). The structure of the neoplasm and the fact of a perifocal edema lead to
the suspected diagnosis of a glioblastoma multiforme grade 4. Image-guided resec-
tion was performed.



30 Tumor-Related Headache 211

Fig. 30.1 Images of a patient with new onset of aura symptoms and headache: fop row (a—c)
shows CT scan unenhanced (a), T2-weighted MR image (b), and T1-weighted contrast-enhanced
MR image (c); bottom row (d—f) shows diffusion and perfusion-weighted MR image (rCBV) and
ADC image. Perfusion-weighted image demonstrates rCBV elevation indicative of high-grade
glioma. ADC values in more solid temporo-occipital parts are lower than in normal brain tissue,
indicating higher cellularity. Final diagnosis was glioblastoma multiforme WHO IV

30.5 Brief General Information

Headache has been recognized as a common symptom of brain tumors for many
years. In the 1940s, a series of classic papers described the clinical characteristics
and mechanisms of brain tumor-associated headache. With improved neuroimaging
and the resultant earlier diagnosis, the spectrum of tumor-associated headache has
expanded beyond these classical descriptions. Headache attributed to intracranial
neoplasm can be caused by increased intracranial pressure or hydrocephalus caused
by neoplasm or attributed directly to neoplasm. However, the associated headache
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characteristics vary and there is no “typical” brain tumor-associated headache.
Migraine features are described in about 15 %; tension-type headaches were seen
up to 30 %. Headache pain varies from a dull to a pressure or a throbbing pain.
Headache lateralization does not always predict tumor location. There are also other
headache syndromes as a symptom of brain tumors such as short-lasting unilateral
neuralgiform headache attacks with conjunctival injection and tearing (SUNCT),
cluster headache, and primary stabbing headache.

The most common primary malignant brain tumor is glioblastoma multiforme
and accounts for 2 % of all cancers. Typical symptoms include persistent headache,
seizures, nausea, vomiting, neurocognitive symptoms, and personality changes. A
tumor can be identified using brain imaging, and the diagnosis is confirmed with
histopathology. Any patient with chronic, persistent headache in association with
protracted nausea, vomiting, seizures, change in headache pattern, neurologic
symptoms, or positional worsening should be evaluated for a brain tumor. Magnetic
resonance imaging is the preferred initial imaging study. Surgical resection of the
tumor is the mainstay of therapy. Postoperative radiation and chemotherapy have
improved survival in patients with high-grade brain tumors.
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Chapter 31
Migraine in the Emergency Department

Justin M. DeLange and Jerry W. Swanson

31.1 Case Description

A 36-year-old woman comes to the emergency department because of acute throbbing
headache that began 12 h previously and is associated with nausea and vomiting. She
has a past history of migraine headaches with visual aura dating to age 14.

For this attack, she has taken eletriptan 40 mg, ketoprofen 75 mg, and prometha-
zine 25 mg; she developed nausea and vomiting which has persisted. Further, she
noted typical, gradual progression of her pain after her visual aura symptoms were
present for 20 minutes. She has presented to the emergency department twice in the
last 3 years with similar attacks. The patient is currently on topiramate 100 mg
every evening for migraine prevention. On examination, her vital signs show a
blood pressure of 132/76 with a pulse of 76 bpm. Her skin shows some mild pallor
with reduced skin turgor and delayed capillary refill. The remainder of her general
and neurological examination is unremarkable.

31.2 Diagnostic Considerations and Testing

Upon first seeing a headache patient in the emergency department, a history regard-
ing the current headache and any prior headaches should be obtained. “Red flags”
which suggest a secondary headache disorder should be sought. These include thun-
derclap headache, systemic signs or symptoms (i.e., fever or weight loss), associ-
ated medical comorbidities such as cancer or HIV, neurologic signs or symptoms
such as unilateral weakness, new-onset headache in an older patient, changes in the
typical headache characteristic or progression, and precipitants including coughing,
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sneezing, or Valsalva. However, once these “red flags” have been excluded, then
treatment for the primary headache disorder, which will most often represent
migraine, can then ensue.

The International Headache Society has delineated the diagnostic criteria for
migraine headache in the latest edition (ICHD-3 beta). The criteria for migraine
without aura require at least five attacks lasting 4-72 h with nausea/vomiting or
photophobia/phonophobia. At least two of the following must also be present: uni-
lateral location, pulsating quality, moderate to severe pain intensity, or worsening of
pain with physical activity. Migraine with aura shares similar requirements but also
includes reversible focal neurologic symptoms that appear gradually and last for
5-60 min. If aura is present, it generally precedes or presents with the headache.

Evidence-based recommendations state that imaging should not be performed if
the patient’s headache presentation lacks “red flag” features and is consistent with
migraine headache. Other laboratory tests that may be considered are CBC, BUN,
creatinine, electrolytes, and liver enzymes. This is especially important if there are
other medical comorbidities, profound nausea/vomiting with inherent volume status
changes, and potential electrolyte abnormalities. ECG testing should also be consid-
ered if antiemetics or other agents that can be associated with QT prolongation are
to be utilized. Further, if the patient is a woman with childbearing potential, a urine
pregnancy test should also be considered as some migraine medications are contraindi-
cated. Likewise, a careful review of the patient’s medical history is a must as some acute
migraine medications may be contraindicated in certain patients. For example, triptans
or dihydroergotamine should not be used in any patient with coronary artery disease
or cerebrovascular disease given the vasoconstrictive properties of those medications.

31.2.1 Diagnostic Testing and Further Management
in Our Case

Routine laboratory tests including a CBC with differential, electrolytes, BUN, and cre-
atinine were performed and were unremarkable. A urine pregnancy test was performed
and was negative. Neuroimaging was not performed since there were no features to
suggest a secondary headache and the presentation was typical of her history of migraine.
The patient received 1 L of D5 V2 NS intravenously for rehydration. The patient was also
given a combination of metoclopramide 10 mg IV with diphenhydramine 25 mg IV
which ameliorated her nausea, but her headache did not remit after 1 h. Therefore, the
emergency department consulted neurology for further treatment suggestions.

31.3 Management and Treatment

When treating a patient with a migraine headache in the emergency department, a
multitude of factors need to be considered. In these circumstances, severe pain and
the associated symptoms of photophobia, phonophobia, and nausea and/or vomiting
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Table 31.1 Migraine-specific treatments in the emergency department

Class Treatment Side effect
Triptans Sumatriptan 6 mg SC (max Injection site reaction, paresthesias, hot/
12 mg/24 h) cold sensation, chest pressure/pain/

tightness, dizziness, flushing, limb pain,
vasoconstriction, and nausea

Ergotamine Dihydroergotamine mesylate Paresthesias, dizziness, flushing, nausea/
derivatives (DHE) 0.5 mg—1 mg IV. Can vomiting, diarrhea, dyspnea, rash,
repeat q 1 h as needed (max diaphoresis, elevated blood pressure,
2 mg/24 h) anxiety, and vasoconstriction

Courtesy of Mayo Foundation. Mayo Foundation retains ownership on original material

are often present. Overall, the treatment principles should focus on: (1) treatment of
pain with parenteral medications at therapeutic doses; (2) treatment of nausea and/
or vomiting; (3) management of fluid status/balance in the event of prolonged or
severe vomiting; (4) placement of the patient in a quiet, darkened room; (5) avoid-
ance of medications that are likely to induce rebound, abuse, or intractability; and
(6) provision of reassurance for the patient.

Prior to the administration of medications, it may be beneficial to ask the patient
what has been effective for treatment of their migraine headaches previously and
what was ineffective. Further, it is important to determine what medications have
been used prior to coming into the emergency department as this may preclude the
use of some medications. For example, a patient that has taken a triptan at home
should not receive dihydroergotamine for 24 h since both are potent vasoconstrictors.
In the absence of vascular risk factors, migraine-specific medications such as triptans
or dihydroergotamine should be considered first given their efficacy. However, other
medications may be considered as well. See Tables 31.1 and 31.2 for a list of some
medications that may be utilized in the emergency department for migraine.

31.3.1 Triptans (5-HT ;p.;p Agonists)

Triptans are often the treatment of choice in acute migraine headache. The triptan
class is an acute medication which specifically targets the 5-HT 5, receptors pres-
ent in the trigeminovascular system. Triptans should not be used within 24 h of a
different triptan agent or dihydroergotamine. Triptans are contraindicated in the set-
ting of coronary artery disease, cerebrovascular disease, peripheral vascular disease,
uncontrolled hypertension, severe hepatic disease, hemiplegic migraine, migraine
with brain-stem aura (dysarthria, ataxia, decreased consciousness, diplopia, etc.),
and pregnancy. Triptans work well not only for pain but may also treat other associ-
ated symptoms such as photophobia, phonophobia, and nausea. If triptans are to be
used in the emergency department, it is preferential to treat a patient with the sub-
cutaneous formulation of sumatriptan as these patients typically have significant
nausea and need rapid relief.
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Table 31.2 Nonspecific migraine treatments in the emergency department

Class Treatment Side effect

Antiemetics (D2 Chlorpromazine Drowsiness, dizziness, blurred vision,

antagonists) 12.5-25 mg IV/IM akathisia, dystonia, parkinsonism, fluid
Prochlorperazine 10 mg IV/ retention (metoclopramide), QT
M prolongation (droperidol has black box
Promethazine 25 mg IM warning due to risk of QT prolongation),

neuroleptic malignant syndrome,

H i IVi . . .
aloperidol 5 mg IV in hypotension (especially chlorpromazine)

500 ml normal saline over

20 min
Droperidol 2.5 mg IV*
Metoclopramide 10 mg IV/
M
Antiepileptics Valproate sodium Drowsiness, asthenia, nausea/vomiting,
300-1,200 mg 1V injection site reaction, dizziness,
hepatotoxicity, hyperammonemia,
pancreatitis
NSAIDs Ketorolac 30 mg IV/IM GI bleeding, GI ulceration, dyspepsia,

Acetylsalicylic acid 1 g IV | abdominal pain, nausea, vomiting, injection
(difficult to obtain in the site reaction, bleeding, rashes,

United States) nephrotoxicity, cardiovascular risk,
Diclofenac 75 mg IM anaphylaxis
Corticosteroids Dexamethasone 10-25 mg | Nausea, vomiting, dyspepsia, dizziness,

1V (prevents recurrence) mood swing, insomnia, anxiety,
hypertension, hyperglycemia, avascular
necrosis of bone (rare)

Other Magnesium sulfate 1-2 g | Hypotension, flushing, drowsiness
v

Courtesy of Mayo Foundation. Mayo Foundation retains ownership on original material
AContinuous ECG monitoring should be initiated prior to administration and continued for 2-3 h
after dosing

31.3.2 Dihydroergotamine (DHE)

This medication comprises another migraine-specific option. While DHE does have
activity at the 5-HT 5 jp receptors, it also exerts effects through interaction with
serotonergic, adrenergic, and dopaminergic receptors. Similar to triptans, it should
not be used in patients with vascular disease (peripheral, coronary, or stroke),
uncontrolled hypertension, hemiplegic migraine, migraine with brain-stem aura,
hepatic disease, pregnancy, or previous ergot or triptan use in the preceding 24 h.
DHE can be used in a one-time fashion but can also be used repetitively for up to
2-5 days. Pretreatment with a D2 antagonist such as metoclopramide should be
employed to prevent side effects of nausea that may be common with DHE when it
is administered intravenously.



31 Migraine in the Emergency Department 217
31.3.3 D2 Antagonists

Antiemetics are a valuable tool in the emergency department. Most come in IV
and/or IM forms and are useful not only for migraine-related nausea/vomiting
but are also beneficial in treating the headache itself. This is thought to be due
to the implication of dopaminergic hyperexcitability in some migraine patients.
Antiemetic treatment in the emergency department is especially important given
that uncontrolled nausea/vomiting may lead to dehydration. D2 antagonists may
be used solely or with other drugs such as triptans, DHE, or NSAIDs.
Extrapyramidal reactions such as dystonia or akathisia may occur with admin-
istration of these agents, and pretreatment with benztropine 1 mg IV/IM or
diphenhydramine 25 mg IV/IM should be considered. Further, it is advisable to
obtain an ECG prior to the administration of intravenous D2 antagonists as
QT prolongation is a possibly fatal albeit rare side effect of this group of
medications.

31.3.4 Nonsteroidal Anti-inflammatory Drugs (NSAIDs)

This class contains a large number of medications. In the emergency department,
NSAIDs such as ketorolac are typically given utilizing an intravenous route (or
intramuscular route if no intravenous access) given that these patients are often in
need of fast-acting pain relief and often have nausea limiting oral intake. This class
may be used as a rescue in the emergency department when other modalities have
failed or may be used in conjunction with other medications such as sumatriptan.
NSAIDs should not be used in patients with a history of gastrointestinal bleeding or
ulceration and should be used cautiously in patients with a history of cardiovascular
disease or renal insufficiency.

31.3.5 Valproate Sodium

This agent is another parenteral option in the emergency department either as mono-
therapy or combined with other medications such as triptans. It may be useful in
patients with cardiovascular disease as a safe alternative to DHE. Further, it tends to
not be as sedating as D2 antagonists or DHE. It should not be used in pregnant
patients or patients with liver disease. If chosen for a female migraineur of child-
bearing potential, a urine pregnancy test should be performed prior to administration
of this agent.
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31.3.6 Corticosteroids

Corticosteroids such as dexamethasone may be employed in the emergency
department as an adjunctive agent. Dexamethasone has been shown to prevent head-
ache recurrence in this acute setting but does not affect acute pain. Therefore, dexa-
methasone may be a good option in conjunction with triptans (or DHE), NSAIDs,
or D2 antagonists.

31.3.7 Magnesium Sulfate

Magnesium sulfate is another agent that may be used in the emergency department.
While evidence regarding efficacy is mixed, some studies suggest that it is most
effective in patients with migraine with aura or in patients with photophobia and/or
phonophobia. Given its favorable risk profile, it may be safely used in pregnancy.

31.3.8 Opioids/Opiates

Opioids are not drugs of choice in migraine because of their adverse side effect
profile including dependency, medication overuse headache, and absence of studies
supporting efficacy. This class should generally be avoided or reserved as a last line
of therapy in select patients. Unfortunately, it is often utilized first in many emer-
gency departments. Therefore, other options should be sought prior to use.

31.3.9 Admission Versus Discharge

A number of factors should be assessed when deciding whether to admit an acute
migraineur from the emergency department. If a migraineur is severely dehydrated,
then that patient may need admission for fluid resuscitation. Significant medical
comorbidities should also be examined as this may complicate the acute process
(e.g., renal failure, diabetes mellitus) and may necessitate inpatient admission.
Patients who have presented to the emergency department with multiple attacks in
the same day should also be considered for admission.

31.3.10 Pregnant Migraineur

Special situations that may require modification to any migraine treatment para-
digm include pregnant patients. Ergots, including DHE, are contraindicated in preg-
nancy. Further, NSAIDs are contraindicated in the last trimester as patent ductus
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arteriosus closure may ensue and are also contraindicated in the first trimester due
to risk of abortion. It is very important to determine the stage of pregnancy when
considering medication choices. Therefore, it is often useful to confer with the
obstetrician regarding the management of migraine in a pregnant patient.
Acetaminophen may be a safe alternative (with or without caffeine) that can be
offered. Magnesium sulfate is also another safe medication that may be tried.
Opiates are relatively safe in pregnancy but again should not typically be drugs of
first choice. Based on registry data, sumatriptan may also be safe in pregnancy but
given possible vasoconstrictive effects on placental blood vessels should only be
used when other interventions have proven ineffective. The control of nausea with
first-line agents such as meclizine or promethazine is preferred. Metoclopramide,
prochlorperazine, or ondansetron may also be helpful; however, there is a risk of
acute dystonic reactions in the mother with metoclopramide and prochlorperazine.

31.3.11 Treatment and Further Management in Our Case

The patient continued to have headache after metoclopramide, and she already had
triptans earlier that day; therefore, the patient was treated with valproate sodium
1,000 mg IV and ketorolac 30 mg IV. She also received dexamethasone 10 mg
IV. She noted improvement in her headache pain and photophobia. Her nausea was
also improved, and she was adequately maintaining her oral hydration at that point.
She was discharged with instructions to increase her topiramate to 150 mg and fol-
low up with her neurologist to review additional options for acute and preventive
treatment of her migraine attacks.
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Chapter 32
Headache Attributed to Nontraumatic
Subarachnoid Hemorrhage (SAH)

Aksel Siva and Sabahattin Saip

32.1 Case Description

A 55-year-old housewife who was the mother of one of my MS patients calls me on
the phone sometime ago. I first thought she was calling for her daughter, but she said
that she was calling this time for herself because she had a very severe headache.
When asked to give information on the onset and other details of this headache, she
described it as a sudden-onset very severe headache reaching its maximum intensity
within minutes about three days ago. She had initially nausea and had vomited a few
times and was admitted to a nearby hospital. At that hospital, her physical and neu-
rological exams were noted as being normal, but the examining physician decided
to refer her for a cranial CT scan, and in the meantime, she was given symptomatic
analgesic therapy. However, she could receive a radiology appointment only for the
following week! Then as her headache did not get any better, she decided to call me
three days after the onset of her continuing severe headache. She replies of still having
occasional nausea and some mild photophobia when asked, and despite feeling
uncomfortable when standing still, she avoids moving around as her pain gets much
worse then.

She describes her headache as being the worst headache of her life and does not
recall any trigger that can be correlated with the onset of this headache. She is not
known to have migraine headaches, but describes occasional mild to moderate
headaches likely to be consistent with episodic tension-type headache and respon-
sive to simple analgesics.
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I tell her on the phone to come to the emergency room of our hospital and arrange
an emergency CT scan of the brain for her before she arrives. At the emergency room,
she is seen by the neurology consultant who finds her neurological and neuro-
ophthalmologic exams to be normal, including normal fundi. Her physical exam is
also insignificant and her blood pressure is found to be 130/80 mmHg.

Her past medical and neurological histories are insignificant with the exception
of surgery for benign fibrocystic breast disease 9 years ago and a few measurements
of upper borderline levels of arterial blood pressure recently. She has no known
allergies.

Her mother is alive and relatively well. She is treated for high blood pressure
and mild type II diabetes; her father had died at age 61 because of ischemic heart
disease — MI. She is the second of four siblings, all others being well and alive.
She has one daughter who has MS and one son who is alive and well.

32.2 Differential Diagnosis and How to Work
Up This Kind of Patient

When a patient is admitted with nontraumatic sudden-onset very severe headache
for the “first time in life” reaching its highest intensity within seconds to minutes,
the consulting physician needs to rule out the probability of “a life-threatening
disorder” such as subarachnoid hemorrhage (SAH), arteriovenous malformations,
dural arteriovenous fistula, pituitary apoplexy, cervico-cephalic arterial dissection,
cerebral venous thrombosis, reversible cerebral vasoconstriction syndrome, colloid
cyst of the third ventricle, spontaneous intracranial hypotension, perimesence-
phalic (benign) hemorrhage and some other intracranial pathologies. The descrip-
tion of this type of headache is consistent with the so-called thunderclap headache
which can be either primary or secondary to underlying serious intracranial condi-
tions that were listed above.

Individuals who develop such a severe sudden-onset headache are more likely to
be admitted to the emergency room (ER). When there are signs on physical and/or
neurological examinations such as such high blood pressure, any change of con-
sciousness, neck stiffness, neuro-ophthalmologic findings, lateralizing signs, or any
other findings, the probability of finding a craniocervical pathology is extremely
high, and the patient should be referred for an emergency imaging study, once it is
confirmed that the vital signs are stable. On the other hand, in a large number of
individuals, who are seen in the ER because of the “worst headache of their life,” the
physical and neurological examination will be unremarkable. However, this should
not make the consulting physician to feel comfortable, and these patients should
also be referred for an emergency cranial CT study as well.

Some of the patients with SAH may report only a mild-intensity headache, but
many of such individuals will have other warning signs such as seizures, isolated
oculomotor nerve palsies, and other focal neurological symptoms and/or agitation,
confusion, and obtundation at admission, and some may even disclose EKG
abnormalities mimicking myocardial infarction.



32 Headache Attributed to Nontraumatic Subarachnoid Hemorrhage (SAH) 223

The initial imaging modality should be a non-enhancing computerized tomography
not only because it is easier and more cost-effective to carry out in the emergency
setting but also because it is comparable to or even more sensitive than MRI in
showing SAH.

Once the differential diagnosis includes the suspicion of SAH or other life-
threatening pathologies, the workup of such a patient should be extended until these
diagnostic possibilities are ruled out. In an individual in whom SAH remains a
potential diagnosis, a normal imaging study should be followed by a spinal tap.
(Some of the other diagnostic probabilities of “ER headaches” and their workup are
discussed in other chapters.)

The opening cerebrospinal fluid pressure, its color, and appearance; the presence,
type, and number of cells; and the biochemistry of the CSF and when indicated
microbiology should be studied. A complete CSF study that is found to be normal
following a normal imaging study will enable the physician to rule out most of the
major critical diagnostic probabilities. However, it should be kept in mind that there
can be always exceptions!

CBC, ESR, hsCRP, and standard biochemistry including thyroid functions is part
of the routine ER workup.

32.3 Diagnostic Workup of the Case

She is admitted for a CT scan (Fig. 32.1) which shows hemorrhage within the
anterior interhemispheric fissure and bilateral sylvian cisterns more prominent on
the left. This image is consistent with subarachnoid hemorrhage (SAH), and the
distribution and asymmetry of the blood within the subarachnoid space are suggestive
of anterior circulation aneurysm rupture, most likely an anterior communicating
artery aneurysm. The patient then undergoes a digital subtraction arteriography (DSA)
which shows three aneurysms. The bleeding one is the left anterior communicating
artery aneurysm, and secondary arterial vasospasm is clearly seen on the DSA
(Fig. 32.2). There are also two other unruptured aneurysms, one at the bifurcation
of the left middle cerebral artery and the other at the tip of the basilar artery.

The patient was then referred to the department of neurosurgery, and two of the
aneurysms, the one that bled at the left anterior communicating artery and the
unruptured one at the bifurcation of the left middle cerebral artery, are clipped.
She makes a complete recovery, and after a few weeks, she undergoes an endovascular
closure of the aneurysm at the tip of the basilar artery with coiling.

32.4 Summary of the Case

A 55-year-old housewife with a sudden onset of “the worst headache of her life” is
admitted to the ER after 3 days of the onset of her severe headache as it was not
improving. She was first seen in another hospital soon after the onset but was told
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Fig. 32.1 CT scan done on the third day of sudden-onset severe headache which shows hemor-
rhage within the anterior interhemispheric fissure and bilateral sylvian cisterns more prominent on
the left

that her examination was normal and then was referred for a cranial CT scan.
However, instead of having an emergency scan, she was given a late appointment.
As she was not getting better then, she was readmitted to our ER. Her neurological
and physical exams were insignificant, and there was no neck stiffness. Based on the
features of her headache history which was consistent with an abrupt-onset head
pain that reached its peak intensity within seconds to minutes and was accompanied
with nausea and vomiting raised the suspicion of SAH or other diagnostic probabili-
ties of either primary or secondary thunderclap headache types. Therefore, she was
referred for an emergency CT scan which disclosed SAH. Following a DSA study
that confirmed a ruptured aneurysm, as well as two others, she was treated first by
surgery and later by an endovascular coiling procedure of which she made an
uneventful recovery.

32.5 Definition of Subarachnoid Hemorrhage

According to “The International Classification of Headache Disorders, 3rd edition
(beta version)” [Cephalalgia 2013; 33(9) 629-808], the definition of “headache
attributed to nontraumatic subarachnoid hemorrhage (SAH)” is described as typically
severe and sudden, peaking in seconds (thunderclap headache) or minutes.
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Fig. 32.2 Digital subtraction arteriography showing the left anterior communicating artery
aneurysm and secondary arterial vasospasm

This headache may be the sole symptom of SAH, and the diagnostic criteria
will include the absence of head trauma supported with the demonstration that the
development of headache was in close temporal relation to other symptoms and
clinical signs of SAH and then improved in parallel with stabilization or improvement
of other symptoms or clinical or paraclinical signs of SAH.

As expected with all other set of criteria, this headache should not be better
explained by any other ICHD-3 diagnosis.

32.6 Brief General Information

SAH is a diagnosis which should not be missed as the mortality rate can be as high
as 50 %. Depending on the severity of the bleeding, 10-20 % of patients may die
before arriving at the hospital. Besides, a significant number of patients with SAH
are left disabled. There is a risk of rebleeding which is 3—4 % during the first 24 h,
about 1 % per day during the first month, and 3 % per year long-term risk after
3 months in unrepaired aneurysms. Other risks in a patient with SAH are vasospasm
with delayed cerebral ischemia, hydrocephalus, elevated intracranial pressure,



226 A. Siva and S. Saip

seizures, and hyponatremia. Approximately 85 % of SAHs are secondary to a ruptured
intracranial saccular aneurysm, 10 % are caused by the benign perimesencephalic
syndrome, and the remainder are caused by arteriovenous anomalies and other
rare conditions. Most SAH headaches last days to weeks and initially nausea and
vomiting occurs as well. Photophobia is also common. The probability of SAH is
very low if the intensity of the severe headache develops over minutes to hours and
the pain lasts less than one hour. The presence of any neurologic sign or impairment
of consciousness increases the likelihood of an SAH or other underlying serious
conditions.

The noncontrast-enhanced CT scan has a sensitivity of 98 % in the first 12 h after
onset of the SAH, which drops to 93 % at 24 h and 50 % at 7 days. A CSF study will
reveal xanthochromia in almost all cases with aneurysmal SAH when it is done
within the first 12 h and 2 weeks after the onset of the symptoms and analyzed by
spectrophotometry, but it should be kept in mind that in some patients, when the
lumbar puncture (LP) is done very early, the bleeding may be missed. Recently, a
CT-angiography (CTA) following a CT scan has been suggested as an alternative
diagnostic strategy instead of performing an LP. However, there are also some
concerns with this strategy, such as risks of additional radiation exposure (especially
in the young!), time, and costs and comparability between LP and CTA. Besides,
one of the other concerns is how to manage when incidental and asymptomatic
aneurysms are discovered.

Key Points for Patients Who Are Admitted with “Sudden-Onset Very

Severe Headaches”

* Limited clinical data suggest that headaches requiring more than several
minutes to peak in intensity are low risk for SAH.

» However, although that abrupt onset of headache is always of concern for
SAH, one study showed that this occurred only half of the time in patients
with SAH.

* Sudden-onset HA is seen more often in patients with benign causes of
thunderclap headaches.

* Nearly half of patients with SAH have headaches that deviate from the
“classical” description.

* No characteristic location has been determined; neck pain is common, but
neck pain is also common in migraine.

* Inalarge series of SAH, 34 % of headaches occurred during nonstrenuous
activity and 12 % developed during sleep.

* A past history of recurrent headaches, including their frequency and site
and whether they were migrainous or not, was found not to be associated
with the risk of SAH.
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Key Points Regarding How to Work Up Patients Who Are Admitted
with “Sudden-Onset Very Severe Headaches” and Suspected to Have
Subarachnoid Hemorrhage

A sudden-onset “first or worst” nontraumatic headache, which reaches its
maximal intensity within seconds to a few minutes and which lasts at least
more than one hour, whether associated with any neurologic sign or not,
should raise the probability of subarachnoid hemorrhage or other underlying
life-threatening neurologic diseases.

To rule out subarachnoid hemorrhage:

* A noncontrast cranial CT (if found normal) followed by a lumbar puncture
is recommended.

Alternatively:

* CT followed by CT-angiography may be a reasonable diagnostic strategy
with comparable sensitivity to a CT followed by LP in these patients with
a relatively less margin of suspicion!

Other alternatives may be:

* A combination of Susceptibility weighted imaging (SWI) and Fluid attenu-
ated inversion recovery FLAIR-MRI which was recently shown to yield a
higher detection rate for SAH than CT alone and then can be supplemented
by MRA (currently a more sophisticated approach limited to some centers).

» Repeat angiography should be performed, particularly in patients who
have a non-perimesencephalic SAH pattern, for detection of initially
unrecognized ruptured aneurysms.

Key Epidemiological Data Regarding Unruptured Intracranial

Aneurysms

* The overall rupture risk of unruptured intracranial aneurysms in the
50-65-year-old age group has been reported to remain below 1 % (0.87 %)
per year in a recent large community study from Norway.

* Although that the vast majority of intracranial aneurysms do not rupture, it
is important to identify those who are likely to be at highest risk for rupture
as such an outcome carries very high morbidity and mortality rates. The
most important factors predicting rupture are aneurysm size (>5 mm) and
site (posterior circulation aneurysms). Although nondefinite, morphology,
enlargement over time, age (>50 years), gender (women), and a positive
family history of intracranial aneurysms with SAH are some other poten-
tial risk factors.
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Chapter 33
Headache in Systemic Diseases

Dimos D. Mitsikostas and Christina 1. Deligianni

33.1 Case Description

A right-hand 47-year-old man, officer at the Hellenic Navy, has been presented at
the outpatient headache clinic complaining of new-onset headaches. Headaches
started 3—4 months ago gradually; they were mild to severe (rated 5-8/10), located
within the entire head, pressing, lasting from 30 min to 2 h and worsening by physical
activity but not associated with nausea, vomiting, phonophobia, photophobia or
osmophobia. Headache attacks were more frequent during the morning and
responded to paracetamol 500 mg in the beginning but later on did not any more.
Two months ago he had visited the emergency room at the Athens Naval Hospital to
report those headaches. Physical and neurological examination was normal at that
time. He had a brain CT scan that did not show any abnormality. He was advised
to keep a headache diary, treat the headache attacks with naproxen 500 mg and
schedule appointment with the headache clinic. In the diary, headaches followed the
pattern the patient reported in the emergency room, responded to naproxen, but
slowly the intensity and frequency increased. Headaches became pulsating and
accompanying with face flush. When the pain was severe, it was accompanied with
nausea but not vomiting. He reported no photophobia or phonophobia. Physical
activity typically triggered headaches, and during the attack, pain severity did not
change by body position. The mean frequency was 25 days with headache per
month. He reported no recent or previous trauma. His wife, who was present at the
interview, did not mention snoring. Sleep was normal as usual and he reported no
anxiety or depressive symptoms. Recent blood tests in the context of the annual
check-up were normal. He described no recent surgical or dental procedure or
regional or general anaesthesia. At the time of interview, the Hamilton rating scales
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for anxiety and depression scores were 12 and 8 (normal values). No medication
overuse was noted in the headache diary nor reported by the patient. His wife
agreed on this.

He could recall only infrequent, mild headaches associated with flu syndromes
or alcohol consumption previously. Personal medical history was negative for
neurological or systemic disease, acute or chronic. He was a smoker for 15 years
(10 cigarettes per day approximately) and social drinker. Family history was negative
for any chronic neurological disorder nor for primary or secondary headaches.
His father was suffering from metabolic syndrome and his mother from hypothy-
roidism. He was married with two kids, and he could recall no recent stressful event
in his personal, family or professional life.

The interview was semi-structured and included the Hamilton scales as standard
interview with any patient at the Athens Naval Headache Clinic.

Neurological and physical examination was normal. Blood pressure was
150 mmHg systolic and 90 mmHg diastolic. Cardiac rate was 75 p/min. BMI=31.

33.2 Differential Diagnosis, Workup and Follow-Up

This is a case of a new-onset, non-traumatic, almost morning headache with mild
progressive features and neurological and physical examination of a middle-aged
healthy man without a previous medical history who did not report psychiatric symp-
toms. He had already had a normal brain CT scan. Only blood pressure was elevated,
but he had no other blood pressure measurement before. This data did not indicate a
life-threatening situation and no emergency evaluation was required. In the contrary,
the criteria for probable new daily persistent headache (NDPH) were fulfilled. NDPH
is a disorder evolving from frequent episodic tension-type headache (TTH), with daily
or very frequent episodes of headache, typically bilateral, pressing or tightening in
quality and of mild to moderate intensity, lasting hours to days or unremitting. The
pain did not worsen with routine physical activity (this was the only criterion not ful-
filled by the patient’s headache characteristics), but may be associated with mild nau-
sea, photophobia or phonophobia, International Headache Classification of Headache
Disorders-IlIbeta edition (ICHD-IIIb). Differential diagnosis includes other primary
headache disorders, mainly chronic TTH. It is a matter of time to put this diagnosis in
this case, however. Along with the headache diagnosis, there were some red flags in
this case: the recent onset of headache, the crescendo of severity and intensity and the
abnormal arterial blood pressure. Because of these considerations, the patient was
advised to undergo a brain MRI, to keep an arterial blood pressure diary (three times
per day for at least 10 days) along with the headache diary. Amitriptyline 25 mg in one
evening dose was given as preventive treatment. The reason to order MRI scan was to
exclude any intracranial space-occupying abnormality that could cause this headache
type, since the previous CT scan was performed without contrast.

The patient underwent MRI and kept both diaries and 10 days later returned with
the results. The MRI showed T2/FLAIR (Fluid Attenuated Inversion Recovery images)
lesions in the white matter, a common finding and common clinical problem in daily



33 Headache in Systemic Diseases 231

Fig. 33.1 MRI showing T2/FLAIR lesions in the white matter

practice (Fig. 33.1). The topography and morphological characteristics of T2 lesions
refer to several conditions, including small vessel disease and demyelination mainly,
or atypical T2 lesions, not relevant clinically. Headaches, although present, became
mild and did not require acute treatment already. But the arterial blood pressure diary
showed several abnormal measurements (up to 210 mmHg systolic and 130 mmHg
diastolic). The patient referred to cardiology department for consultation. After eval-
uation (ECG and echocardiogram), the diagnosis was idiopathic arterial blood pres-
sure, and the patient started treatment with atenolol 50 mg. White matter lesions
were considered as lacunes due to hypertension, and low-dose aspirin (100 mg) was
added. For symptomatic treatment of headaches, paracetamol 1 g was offered. He
was advised to avoid nonsteroidal anti-inflammatory drugs (NSAIDs) because of the
hypertension risk.

Three months later the patient had a scheduled follow-up. Headaches worsened
both in severity and intensity. Blood pressure did not respond to treatment and add-on
treatment was given (nifedipine 30 mg daily). He reported episodic anxiety-like
symptoms with face flushes together with headache and high blood pressure.
Headaches did not respond to acute treatment. At that point, differential diagnosis
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of headaches changed and other disorders included, such as arteriovenous fistula,
cerebral venous thrombosis, intracranial hypertension and headache attributed to
arterial hypertension. Intracranial abnormalities were excluded however by brain
MRI. Of note, physical and neurological examination remained normal. It seemed
that headache attributed to arterial hypertension was the most likely diagnosis.
According to ICHD-IIIb, this headache subtype is usually bilateral and pulsating,
caused by arterial hypertension, during an acute rise in systolic (to 180 mmHg) and/
or diastolic (to 120 mmHg) blood pressure and remits after normalisation of blood
pressure, like in the patient. Another similar identity was headache attributed to
hypertensive encephalopathy, but the patient had no confusion, lethargy, visual
disturbances or seizures. Neither the observed MRI lesions could match with this
diagnosis. If the patient was female pregnant, pre-eclampsia and eclampsia should
also be included in the differential diagnosis. No other disorder could explain all the
signs and features of the patient with one exception — phaeochromocytoma, a rare
systemic disorder that only needs measuring of catecholamines’ levels in the blood
and urine without any invasive procedure. Cushing’s syndrome could also mimic
this situation.

33.3 Diagnosis

Plasma metanephrine, 24-h urine creatinine, total catecholamines, vanillylmandelic
acid and metanephrines were all elevated (>two times above the normal values).
Full screening of the pituitary axis did not reveal any other abnormality. MRI of the
abdomen revealed a small paraganglioma in the left adrenal gland. The tumour
was removed surgically, the headaches were resolved, and blood pressure was
normalised confirming the diagnosis of headache attributed to phaeochromocytoma.
Biopsy revealed non-malignant tissue with zellballen pattern, typical for phaeo-
chromocytoma. Brain T2 lesions were considered as lacunes due to hypertension or
non-specific T2 lesions. The patient had another brain MRI after surgery that did not
show changes. Aspirin was withdrawn.

33.4 General Information Related to the Case

Phaeochromocytoma (pheo-chroma means dark colour in Greek) is a rare
catecholamine-secreting tumour derived from chromaffin cells. Only 0.2 % of
hypertensive individuals have this condition that may be asymptomatic in several
cases. Phaeochromocytomas may occur in certain familial syndromes, including
multiple endocrine neoplasia (MEN) 2A and 2B, neurofibromatosis and von
Hippel-Lindau (VHL) disease. About 10 % of cases are malignant however.
Phaeochromocytoma causes headache, epigastric pain, tremor, nausea, weakness,
weight loss, palpitations, anxiety and constipation, but explosive headache remains
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the most often presenting symptom. Delay in diagnosis is common. Subarachnoid
haemorrhage and reversible cerebral vasoconstriction syndrome are potential
life-threatening complications. Seizures, stroke and delirium may also occur.
Arterial hypertension may cause headache, often bilateral and pulsating, usually
during an acute rise in systolic (to 180 mmHg) and/or diastolic (to 120 mmHg)
blood pressure that is remitting after blood pressure normalisation. Notably, mild
(140-159/90-99 mmHg) or moderate (160-179/100-109 mmHg) chronic arterial
hypertension does not appear to cause headache. Headache should be developed in
temporal relation to the onset of hypertension, worsened in parallel with worsening
hypertension and significantly improved with improvement in hypertension. Whether
moderate hypertension predisposes to headache at all remains controversial, but
there is some evidence that it does. Ambulatory blood pressure monitoring in
patients with mild and moderate hypertension has shown no convincing relationship
between blood pressure fluctuations over a 24-h period and presence or absence
of headache. Hypertensive encephalopathy presents with persistent elevation of
blood pressure to 180/120 mmHg and at least two of confusion, reduced level of
consciousness, visual disturbances including blindness and seizures. It is thought to
occur when compensatory cerebrovascular vasoconstriction can no longer prevent
cerebral hyperperfusion as blood pressure rises. As normal cerebral autoregulation
of blood flow is overwhelmed, endothelial permeability increases and cerebral
oedema occurs. On MRI, this is often most prominent in the parieto-occipital white
matter. Headache in hypertensive encephalopathy is a presenting symptom, and it is
usually bilateral and pulsating, and it improves after normalisation of blood pressure.
Headache, with the same characteristics, also occurs in women during pregnancy or
the immediate puerperium with pre-eclampsia or eclampsia. It remits after resolu-
tion of the pre-eclampsia or eclampsia. The posterior reversible encephalopathy
syndrome (PRES) characterised by headache, visual disorders, seizures, altered
mentation, consciousness disturbances and focal neurological signs was initially
described in these patients. Whether breakdown or activation of cerebral autoregu-
latory system results in fluid leakage remains debatable. Headache attributed to
phaeochromocytoma occurs as a paroxysmal headache in most (51-80 %) of
patients with phaeochromocytoma. It is often severe, frontal or occipital and usually
described as either pulsating or constant in quality. Headache is typically short
lasting (<15 min in 50 % and<1 h in 70 % of patients). Associated features include
apprehension and/or anxiety, often with a sense of impending death, tremor, visual
disturbances, abdominal or chest pain, nausea, vomiting and occasionally paraesthesia.
The face can blanch or flush during the attack.

Throbbing severe headache, with sudden onset, occurs in patients with spinal
cord injury and autonomic dysreflexia. It may be a life-threatening condition that
manifests as a paroxysmal rise in blood pressure among other symptoms and
clinical signs. It is often triggered by bladder or bowel irritation (by infection,
distension or impaction) or other noxious stimuli. The time to onset of autonomic
dysreflexia after spinal cord injury is variable and has been reported from 4 days to
15 years. Apparently, prompt recognition of the condition and adequate management
are critical.
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Arterial hypotension may cause headache too. In this case, headache and pain,
mostly at the back of the neck but sometimes spreading upwards to the occipital
region (‘coat hanger’ distribution), are attributed to postural hypotension and
developing only in upright posture. Headache spontaneously improves in horizontal
posture. When specifically asked, 75 % of patients with orthostatic hypotension
reported neck pain.

Key Points: What Does This Case Tell Us?

* Comorbidity of probable NDPH and idiopathic arterial hypertension in a
47-year-old man, with a BMI of 31, seems very likely undoubtedly.
Causative rare conditions may be underlying, however.

* When a comorbid condition starts with headaches simultaneously, a
causative relation is always probable.

» Treating a patient by different physicians increases the risk to misdiagnose
rare conditions when both situations are common; thus, close collaboration
is needed.

* Everyday findings in brain MRI in headache sufferers may confuse and
misdirect the diagnosis, while clinical data are obvious towards other
situations.

Suggesting Reading

1. Anderson NE, Chung K, Willoughby E et al (2013) Neurological manifestations of phaeochro-
mocytomas and secretory paragangliomas: a reappraisal. J Neurol Neurosurg Psychiatry
84:452-457

2. Balasubramanian G, Nellaiappan V (2014) Functional paraganglioma. BMJ Case Rep doi:
10.1136/bcr-2013-203425

3. Gipponi S, Venturelli E, Rao R et al (2010) Hypertension is a factor associated with chronic
daily headache. Neurol Sci 31(Suppl 1):171-173

4. Kantorovich V, Pacak K (2010) Pheochromocytoma and paraganglioma. Prog Brain Res
182:343-373

5. Lance JW, Hinterberger H (1976) Symptom of pheochromocytoma with particular reference to
headache, correlated with catecholamine production. Arch Neurol 33:281-288

6. Marra A, Vargas M, Striano P et al (2014) Posterior reversible encephalopathy syndrome: the
endothelial hypotheses. Med Hypotheses 82:619-622



Chapter 34
Headaches in Patients with Idiopathic
Intracranial Hypertension

Fabio Antonaci, Cristina Voiticovschi-Iosob, and Giorgio Bono

34.1 Case Description

A 39-year-old North African housewife without any previous health problems came
to our headache centre with a 4-week history of sudden-onset, bilateral (mainly
right side), severe headache. Pain was continuous and fluctuating in severity, with
associated photo- and phonophobia, not worsened by physical activity or exercise
and not disabling with partial benefit from NSAIDs. Primarily, she was referred by
her family doctor to the ENT specialist for evaluation. In the absence of clinical
abnormalities, a cerumen plug from the left ear (suspecting a sinus headache) was
removed without any other indication. A few days later, she also started experiencing
fluctuating then permanent horizontal diplopia, so that she was referred to the local
headache centre.

At first observation she denied fever, nausea, vomiting and any other sensorimotor
symptoms with the exception of diplopia. The general examination (BMI 24.8),
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Fig. 34.1 Fundus phlebography: bilateral papilloedema with peripapillary haemorrhages ((a) right
eye on admission, (b) right eye after treatment)

blood pressure, heart rate, respiration rates and body temperature were normal.
Visual acuities were 10/10 in both eyes, with normal confrontation visual fields and
pupillary responses. A 6th right side nerve palsy was noticed. The intraocular
pressure (10 mmHg) was normal. Pain was increased with light pressure on the
right eye ocular bulb. Nonetheless, the fundus oculi examination showed bilateral
papilloedema with peripapillary haemorrhages without spontaneous venous pulsa-
tions (Fig. 34.1 left side, right eye). No exophthalmos was noticed. Other findings
regarding the neurologic examination were normal, and there was no clinical sign of
meningeal irritation.

The re-evaluation of clinical history neither showed evidence of recent cranial/
extracranial infection nor ongoing pharmacological treatment (oral contraceptives).
There was no history of tick bites, joint pains or target rash. Her past medical,
neurological, surgical, travel and family history was unremarkable. She had no
known allergies. There was no evidence of neuroinflammatory or general immuno-
logical disorders in her family history. Her mother and her father were in good
health, the patient being the first of three healthy sisters. She has a 10-year-old
healthy child.

34.2 Differential Diagnosis and How to Work
Up This Kind of a Patient

Considering the de novo headache with slowly increasing severity, with a partial and
temporary response to the treatment and with subsequent onset of horizontal diplopia,
a situation of increased intracranial pressure could be a first working hypothesis.
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In the presence of headache with increasing severity after weeks, followed by
diplopia without other neurologic signs in a young, slightly overweight woman,
the differential diagnosis versus other categories of secondary headache should be
considered with a thorough workup.

Certain patients may face a sudden, somewhat severe, headache, hours/up to
weeks preceding rupture of an intracranial aneurysm. This is generally referred as
‘sentinel headache’, which is usually short lasting, isolated or associated with
general or focal neurologic symptoms/signs. In our case, considering a relatively
long-lasting de novo headache, the search for an intracranial aneurysm is mandatory,
headache symptoms being attributable to possible small bleeding from aneurysm
and diplopia to direct compression of cranial oculomotor nerves. However, our
patient did not have symptoms/signs of even minor meningeal irritation from
SAH. However, inflammatory, infectious and neoplastic meningitis may eventually
be present with isolated headache and diplopia (without other neurologic deficits
and meningitis). But more frequently systemic symptoms and focal or general
neurologic deficits (other cranial nerve palsies, cognitive/behavioural arousal
dysfunction, etc.) became evident with time.

Once a dangerous secondary headache is excluded from aneurysm or other
arterial malformations, other intravascular causes of persisting headache and
diplopia should be considered, such as cerebral venous thrombosis, extracranial
dissection and cranial arteritis. Most of these conditions should be ruled out by
appropriate neuroimaging (standard plus neurovascular study) and lumbar puncture
(neurosarcoidosis, neuroborreliosis, etc.).

Furthermore, local inflammatory causes should be ruled out such as orbital
cellulitis/myositis and ENT complications, such as tumours or fungal infections of
the anterior skull base.

On the other hand, the cause of severe persisting headache, possibly complicated
by diplopia, dizziness and other minor symptoms, may be consistent with the
diagnosis of idiopathic intracranial hypotension (IIH). This condition strictly is
characterised by a typical orthostatic headache, being generated exclusively during
the vertical position. Orthostatic headache in the presence of low CSF pressure
(either spontaneous or secondary), or CSF leakage (spontaneous or secondary), is
usually accompanied by neck pain, tinnitus, changes in hearing, photophobia and/or
nausea. It remits after normalisation of CSF pressure or successful sealing of the
CSF leakage (blood patch).

In our case, however, CSF pressure was increased (280 mm H,0).

Systemic disease as SLE, Behcet’s disease, uraemia, iron deficiency anaemia,
Addison’s disease, hypothyroidism and polycystic ovarian disease might be
associated with intracranial hypertension. The same goes for medications such as
tetracycline, oral contraceptive pill, lithium, progesterone, growth hormone and
steroid withdrawal.

Finally, ophthalmoplegic migraine has not included in the differential diagnosis,
because it is not included in the ICHD-III beta version.
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34.3 Topics for Analysis

34.3.1 How Do the Examinations Aid to Manage the Workup?

Bilateral optic disc swelling in the presence of normal optic nerve function is
consistent with an increased intracranial pressure. Diagnosis of IIH is focused on
symptoms only attributable to intracranial hypertension, ruling out vascular lesions,
mass, or ventriculomegaly on neuroimaging, and other aetiology of intracranial
hypertension established (Fig. 34.1).

Still, further causes of intracranial hypertension should be taken into account:
inflammatory, infectious and malignant disorders involving the meninges, brain
tumour and a venous sinus thrombosis.

A markedly elevated blood pressure (malignant hypertension) can also give rise
to disc swelling in addition to headache, with a clinical picture different from the
present case.

Any de novo continuous headache should be investigated with neuroimaging
focusing on parenchymas, arterial/venous circulation and meninges.

In patients with evidence of papilloedema, neuroimaging should be performed
prior to lumbar puncture, to exclude the risk of herniation and to search for any
secondary cause of intracranial hypertension. CT or MR venography is requested to
exclude cerebral venous sinus thrombosis.

If the neuroimaging does not show a mass lesion, obstructive hydrocephalus, or
evidence of cerebral venous thrombosis, a lumbar puncture should follow to
confirm the diagnosis of suspected ‘benign’ intracranial hypertension and to rule out
malignant, infectious or inflammatory disorders simulating ITH symptoms and sign
(Fig. 34.2).

The CSF examination should include cytology, bacteriology, full viral test (PCR
and viral and syphilis markers) and serology for parasites and fungi. In some
patients, especially children, an opening pressure of up to 280 mm CSF is normal,
but, for most of the cases, an opening pressure above 280 mm CSF should be
considered elevated.

Patients should also undergo blood tests including complete blood counts,
erythrocyte sedimentation rate, coagulation, and electrolytes and tests for syphilis,
thyroid function tests and electrophoresis.

In our patient, blood tests included complete blood counts, routine chemistry,
erythrocyte sedimentation rate, C-reactive protein, coagulation panel, thyroid
function tests, rheumatoid factor, antinuclear antibody, anti-ds-DNA antibody and
antineutrophil cytoplasmic antibodies, which were all normal with the exception of
positive ANA Ab (homogenous pattern 1:640).

Basal brain MRI was normal (Fig. 34.1a). Venous angiography showed no
abnormality (Fig. 34.1b).

Lumbar puncture showed a slightly elevated opening pressure (i.e.>250 mm
H,0) with normal laboratory profile (no white blood cell, 19 mg/dL of protein,
85 mg/dL of glucose, absence of oligoclonal banding).
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Fig. 34.2 (a) Basal brain MRI; (b) venous angio-MRI with gadolinium

34.4 Topics for Discussion

34.4.1 Which Is the Diagnosis? Which Is the Treatment
Jor Our Patient?

Given the specific symptoms of headache and diplopia in a young slightly overweight
female, associated with raised CSF pressure with normal CSF profiles, papilloedema
and normal neuroimaging without other causes of intracranial hypertension, a
diagnosis of ITH can be given.

The first aim of treatment is to relieve symptoms and preserve vision from optic
atrophy by restoring normal CSF pressure values. The medical treatments for ITH
include diuretics, particularly carbonic anhydrase inhibitors (acetazolamide) and
topiramate, which may also help patients to reduce weight. Systemic corticosteroids
may be used in cases undergoing progressive visual loss. Weight loss should be
advised for patients with obesity, since weight reduction may relieve optic disc
swelling. The surgical option is indicated when patients have severe papilloedema
and are at risk of visual loss or when the medical treatments fail to control papilloe-
dema. CSF diversion and shunting (lumboperitoneal or ventriculoperitoneal) are the
main choices. Optic nerve sheath fenestration may be indicated when papilloedema
persists over time despite the recovery from raised intracranial pressure.

CSF diversion surgery usually results in prompt normalisation of intracerebral
pressure and resolution of papilloedema. Complications of surgery may be a shunt
obstruction that requires revision, CNS infection, shunt migration and low CSF
pressure headache eventually complicated by subdural hematoma.

Our patient underwent the procedure of lumboperitoneal shunting, and her head-
ache promptly improved; diplopia disappeared over the following several days even
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Fig. 34.3 Improved
papilloedema 4 weeks later
after lumboperitoneal shunt

though papilloedema and peripapillary haemorrhages persisted (Fig. 34.3). She was
discharged home with a 1-month corticosteroid therapy prescription and close
ophthalmological follow-up. After surgical procedure 4 weeks later, a marked
resolution of papilloedema on follow-up funduscopy was observed (Fig. 34.3).

Absence of papilloedema has been reported in case series of patients with ITH,
but its absence may be more suggestive of an alternative aetiology for headache and
vision loss. The percentage of IIH patients without papilloedema among refractory
chronic/transformed migraine patients is reported ranging from 5 to 14 % in a small
series of patients.

The result of untreated cases of IIH might be a permanent visual loss (severe in
10 %); relapses may occur in 40 % of cases in long-term follow-up.

34.5 Summary of the Case

A 39-year-old North African housewife with sudden onset of severe headache is
admitted to the headache centre after 4 weeks from the beginning of symptoms.
Ten days later she presented binocular horizontal diplopia (6th nerve palsy) in
precedence of continuing headache. On hospital admission, her physical and
neurologic examinations were normal. Given the acute onset and continuous
severe headache, followed by horizontal diplopia without other focal neurologic
signs in a young overweight woman, the hypothesis of IIH should be investigated.
Accordingly, in the present case, fundus oculi examination showed papilloedema
with bilateral peripapillary haemorrhages; brain MRI with contrast was normal also
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excluding meningeal dural enhancement and vascular pathologies (MRI angiography).
LP showed opening CSF pressure over the normal range, thus confirming the
diagnosis of headache attributed to IIH (ICHD-III beta: 7.1.1). Surgical treatment
(lumboperitoneal shunting) followed by short-term corticosteroid therapy allowed
full recovery from symptoms and resolution of bilateral papilloedema.

34.6 Definition of Idiopathic Intracranial Hypertension

According to ‘The International Classification of Headache Disorders, 3rd edition
(beta version)’ [14], headache attributed to idiopathic intracranial hypertension
(ITH) is described as typically frontal, retro-orbital, ‘pressure-like’ or explosive
caused by idiopathic intracranial hypertension, usually accompanied by other symp-
toms of ITH with remission after normalisation of cerebrospinal fluid pressure.

IIH is typically a disorder of obese women. The male/female ratio is 1/4—15.
Typical symptoms include headache, papilloedema, transient visual loss, diplopia
and tinnitus. Headache is continuous and may be worse in the morning or increased
by Valsalva manoeuvres, and it may last hours; nausea is common but not vomiting.
Other headache syndromes frequently coexist such as rebound headache from
analgesics or caffeine overuse. Transient visual obscuration is explained by transient
ischaemia of the optic nerve head by papilloedema. Diplopia is usually horizontal
resulting from abducens nerve palsy. Unilateral or bilateral pulsatile tinnitus may be
explained by flow disturbances in the cerebral venous system. With progression of
disease, ischaemic optic neuropathy may occur, producing irreversible impairments
of central vision in 1/3 of the cases, but most visual defects in IIH are reversible if
intracranial pressure is well controlled.

More unusual is the absence of papilloedema with raised ICP. Such cases are
considered rare; however, because clinicians do not routinely do lumbar punctures
on patients without papilloedema, the true incidence of this presentation is likely
underestimated. Many patients with IIH also show intracranial hypertension
several years after onset of the disease. Accordingly, IIH may be a chronic condition,
warranting long-term follow-up.

34.7 Brief General Information

IIH is a disorder of elevated cerebrospinal fluid pressure of unidentified cause and
classically presents with headache and, frequently, vision changes in women with
obesity of childbearing age. The incidence was estimated at 0.9/100 000 cases with
8.6/100 000 cases of prevalence. The female/male ratio ranges are between 4.3:1.0
and 15:1. ITH generally occurs in obese women in the fertile period of life. Obesity
is present in more than 70 % of adult ITH patients. The patient has no localising
neurologic findings, and there is no obstruction or deformity of the ventricular system.
Neurologic examination is normal except for enhanced CSF pressure (>200 mm of
H,0 in nonobese and >250 mm of H,O in obese patient), and no secondary cause of
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intracranial hypertension can be found. The CSF pressure should be measured with
the patient in the lateral decubitus position and the legs as relaxed as possible.

Headache is the most common symptom associated with IIH which leads the
patients to seek the physician. Headache attributed to IIH is a daily-occurring dif-
fuse headache aggravated by physical activity and may be associated with nausea.
The other symptoms of increased intracranial pressure may be pulsatile tinnitus,
transient visual obscurations and visual loss, papilloedema and diplopia. Vision loss
is the most feared sequel of IIH, but most vision loss is transient and occurs in
68—85 % of patients. Brain MRI is performed to exclude secondary causes of ele-
vated intracranial pressure and to identify the associated IIH signs, which include
partially or totally empty sella turcica, deformities of the pituitary gland/decreased
pituitary height, distension and enhancement of the optic nerve (optic nerve sheath)
and enlarged perioptic subarachnoid space, posterior globe flattening and tortuosity
of the optic nerve, intraocular protrusion of optic nerve head and slitlike ventricles.

In conclusion we may summarise as follows: (a) benign intracranial hyperten-
sion is not benign; (b) ITH is not always idiopathic; (c) an early diagnosis is critical;
(d) early and intensive treatment plan is critical; and (e) treatment consists of acet-
azolamide, diuretics, weight loss and eventual shunting.

A systematic, multidisciplinary strategy and frequent, long-term follow-up are
needed.

Key Points for Patients Who Are Admitted with Suspected ITH

Headache

» The ITH diagnosis is based on the criteria of The International Classification
of Headache Disorders, 3rd edition (beta version).

* Headache is the most common symptom in IIH and papilloedema is the
major clinical finding.

» IIH remains a diagnosis of exclusion, when it does not occur in overweight
women, and it is mandatory looking for a secondary cause (e.g. an organic
stenosis of the lateral sinus).

* The upper limit of the opening pressure of the CSF was established at
250 mm H,O for adults and 280 mm H,O for children, but in practice, this
limit is not very accurate.

» The factors of poor prognosis must be recognised in order to adjust the
therapeutic strategy.

* Fulminant IIH is a very rare condition of idiopathic intracranial hyperten-
sion, and it is characterised by an acute onset and by a rapid deterioration
of visual function.

e The IIH treatment depends on the severity of ocular signs and surgical
therapies such as CSF diversion procedures, and fenestration of the optic
nerve may be necessary in some cases with persistent symptoms or pro-
gressive visual deterioration.

» The patients who had ITH should be followed by a neurologist and by an
ophthalmologist, and repeated visual fields are required.
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Chapter 35
Headache in Patients with Intracranial

Pressure Changes: Intracranial Hypotension
Headache

Wouter I. Schievink and Constance R. Deline

35.1 Case Description

A 67-year-old man noted the acute onset of an exquisitely orthostatic, occipital
pressure-type headache associated with nausea and auditory echoing. His symptoms
resolved spontaneously over a 2-week period. Two months later, his wife noted the
insidious onset of marked behavioral changes that started with poor decision-
making and progressed over the next month to include a deterioration in his driving
skills and behaviors such as leaving doors open and spilling food and beverages on
himself without noticing. He was occasionally mute and hypersomnolent. The initial
diagnosis was dementia due to Alzheimer’s disease.

35.2 Differential Diagnosis and How to Work
Up This Sort of Patient

Acute headache that is worse when upright and improved with recumbency is
recognized as resulting from low intracranial pressure when it occurs following a
lumbar puncture, following spinal surgery, or in a patient with an over-draining CSF
shunt. Inadvertent dural punctures following epidural injections and posttraumatic
spinal CSF leaks may or may not be recognized promptly. When an orthostatic
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headache occurs spontaneously, the diagnosis of intracranial hypotension from
single or multiple spontaneous spinal CSF leaks is more often delayed or missed.

The headache is usually but not always orthostatic, ranges from mild to
severe, typically has an onset over minutes to hours, and is most often occipital or
suboccipital but may be diffuse, frontal, or temporal. The headache may occasionally
be absent or resolve despite persistence of other signs and symptoms. Common
associated symptoms include neck stiffness or pain, nausea with or without vomiting,
hearing changes, photophobia, interscapular pain, upper limb radicular symptoms,
sense of imbalance, and subtle cognitive dysfunction. Less common symptoms or
signs include visual changes, various cranial nerve palsies, Parkinsonism, ataxia,
cerebellar hemorrhage, dementia, stupor and coma, stroke, and even death. Clinical
stigmata of heritable disorders of connective tissue may be noted.

Because the headache may be relatively acute in onset with associated symptoms
that include stiff neck, photophobia, phonophobia, nausea, and vomiting, cranial CT
is done in many cases to rule out subarachnoid hemorrhage. While generally less
helpful than cranial MRI in the diagnosis of intracranial hypotension, subdural
fluid collections or obliteration of subarachnoid cisterns and ventricular collapse
may be found.

Following a negative cranial CT, a lumbar puncture may be performed to rule out
meningitis or subarachnoid hemorrhage below the detection of cranial CT. Most
commonly, the opening pressure will be less than 60 (reference 65-195 mm H,0)
and can be unmeasurable or subatmospheric; however, normal pressures do not rule
out a spinal CSF leak. Analysis of the CSF may show xanthochromia, normal or
elevated protein, normal glucose, lymphocytic pleocytosis, and normal or high
erythrocyte count. A lumbar puncture is not required to make the diagnosis: when
clinical suspicion of spinal CSF leak is high, several imaging studies are helpful.

Cranial MRI is abnormal in 80 % and has 5 main findings, remembered by the
mnemonic SEEPS:

. Subdural fluid collections

. Enhancement of pachymeninges

. Engorgement of venous structures
. Pituitary hyperemia

. Sagging of the brain
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Subdural hematomas are not uncommon and can often be managed without
surgical evacuation but rather by treating the underlying spinal CSF leak. Sagging of
the brain may be evident from ventricular collapse, effacement of the perichiasmatic
cisterns with bowing of the optic chiasm over the pituitary fossa, effacement of the
prepontine cistern with flattening of the pons against the clivus, and descent of the
cerebellar tonsils mimicking a Chiari I malformation.

Findings on spinal MRI include meningeal enhancement, meningeal diverticula,
extrathecal fluid collections, and dilated epidural or intradural veins. Myelographic
sequencing obviates the need for a dural puncture to instill intrathecal contrast;
however, intrathecal gadolinium contrast is occasionally used off-label for MR
myelography.
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CT myelography can define the location and extent of a CSF leak. Meningeal
diverticula or nerve root sleeve dilatations may also be visualized. Dynamic CT
myelography is usually used to detect rapid leaks.

Digital subtraction myelography is helpful in visualizing rapid and/or extensive
leaks seen on other imaging without precise localization, leaks that are anterior to
the spinal cord, and more recently recognized CSF-venous fistula leaks that drain
directly from the intrathecal space into the epidural veins.

Radioisotope cisternography may confirm the presence of CSF leaking by virtue
of early accumulation of tracer in the kidneys and bladder and a paucity of tracer
activity over the cerebral convexities but is insensitive in localizing leaks.

Patients are often misdiagnosed with various primary headache disorders such as
migraine or tension headaches, nonspecific new daily persistent headache, or headache
secondary to viral meningitis. There is limited published data to suggest that patients
with headache attributed to chronic whiplash may have a traumatic spinal CSF leak.
Delayed diagnoses are primarily due to the lack of familiarity by treating physicians;
however, over the last decade, awareness of spontaneous spinal CSF leaks appears
to be improving.

Not all orthostatic headaches are caused by spinal CSF leaks. Postural orthostatic
tachycardia syndrome (POTS) may present with prominent positional headache.
In practice, this may be difficult to sort out since patients with spinal CSF leaks may
have positional tachycardia to compensate physiologically for intracranial hypoten-
sion, may have preexisting POTS, or can develop secondary POTS. Headaches may
also be positional in diabetes insipidus and cervicogenic headaches and in patients
that are post decompression surgery for Chiari malformation without CSF leak.

35.3 Diagnostic Workup of the Case

Cranial MRI done as part of the diagnostic workup for dementia showed severe
sagging of the brain and meningeal enhancement, diagnostic of spontaneous intra-
cranial hypotension. CT myelography showed a low opening pressure of 20 mm
H,O and a large ventral extrathecal fluid collection.

35.4 Summary of the Case

While this patient initially presented with orthostatic headache, it resolved while
increasing symptoms of cognitive dysfunction developed. It was not until cranial
MRI revealed findings typical of intracranial hypotension that the correct diagnosis
was made.

The patient underwent a series of eight lumbar and thoracic epidural blood
patches. After each epidural blood patch, he improved remarkably; however, his
pre-procedure clinical state relapsed after 1-2 weeks each time.



248 W.I. Schievink and C.R. Deline

Because his leak was ventral and extensive and multiple EBPs did not result in
durable improvement, digital subtraction myelography was carried out. This revealed
a ventral CSF leak at the level of the thoracic 2-3 disc space. The patient underwent
an uneventful thoracic laminectomy with transdural repair of a ventral dural rent.
Postoperatively, the patient’s symptoms gradually resolved over a 2-day period, and
he has remained symptom-free during 1 year of follow-up.

35.5 Definition of Headache Attributed to Low
Cerebrospinal Fluid Pressure

The International Classification of Headache Disorders, 3rd edition, beta version
[Cephalalgia 2013; 33:629-808] describes “headache attributed to low cerebrospinal
fluid pressure” under categories of those occurring following a lumbar dural puncture,
after iatrogenic or traumatic event, or those occurring spontaneously. In each of
these categories, the hallmark of headache that changes with position is noted.
The criteria refer to low CSF pressure of <60 mm H,O or imaging evidence of CSF
leak in spontaneous or traumatic cases as well as iatrogenic cases other than the
post-LP situation.

Proposed diagnostic criteria for headache due to spontaneous intracranial
hypotension published in 2011 consist of:

A. Orthostatic headache
B. The presence of at least one of the following:

Low opening pressure (<60 mm H,0)

Sustained improvement of symptoms after epidural blood patching

Demonstration of an active spinal cerebrospinal fluid leak

Cranial magnetic resonance imaging changes of intracranial hypotension
(e.g., brain sagging or pachymeningeal enhancement)

C. No recent history of dural puncture
D. Not attributable to another disorder

35.6 Brief General Information

Intracranial hypotension from spontaneous spinal CSF leaking is an important
cause of headache that can result in significant disability. The prevalence has not
been well studied; however, a retrospective study of an urban emergency room
found this diagnosis at half the frequency as subarachnoid hemorrhage. The diagnosis
should be considered on the basis of clinical presentation. An underlying weakness
of the spinal dura is often found, with a significant proportion of patients meeting
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diagnostic criteria for heritable disorders of connective tissue. A subset of these
patients is at risk of vascular complications as well.

Cranial MRI will reveal one or more of the typical findings in 80 % of cases. CT
myelography, MR myelography, and digital subtraction myelography are the imaging
modalities of choice to identify the spinal CSF leak.

Treatments for spinal CSF leaking vary from conservative to surgical procedures.
The specific situation will dictate the course of action.

Conservative care includes bed rest, oral and IV hydration, oral and IV caffeine,
and use of an abdominal binder. Steroids are not recommended despite some reports
of short-term benefit.

Epidural blood patching (EBP) with autologous blood is the standard initial
procedure for most patients seeking treatment. This can be directed at the level of
leaking or nondirected (placed at lumbar or thoracolumbar locations) when leak site
has not yet been localized or for diagnostic purposes. Volumes range from small
(10 mL) to large (100 mL), but usually a small volume of 10-20 mL is used for the
first EBP. In patients that do not respond or respond but have relapsing symptoms, a
larger-volume EBP is recommended. We usually perform larger-volume patching at
2 levels: both the thoracolumbar junction and lower lumbar level. The volume of
blood varies based on the patient’s anatomy and is limited mainly by local pain or
radicular pain. Some patients require several EBPs.

Epidural patching with fibrin sealant is usually X-ray or occasionally CT guided
to specific confirmed or suspected leak location(s).

In patients who have failed repeated EBPs and the leak has not been localized, an
infusion of saline into the epidural space may offer symptomatic benefit. We have a
small cohort of patients who have an implanted epidural PORT-A-CATH for regular
infusions of saline.

Surgical repairs are used when simpler measures fail and symptom severity
warrants intervention. Because the anatomy and location of spinal CSF leaks may
not be simple, they are not always technically straightforward to repair. The specific
procedure is tailored to the individual.

Complications of intracranial hypotension include subdural hematomas; cerebral
venous sinus thrombosis, as well as a range of cranial nerve palsies; and more rarely
cerebellar infarction, dementia, stupor and coma, and death. Patients with ongoing
spinal CSF leaking for months or years can develop neuroendocrine dysfunction
which would be expected to correct with successful treatment, although this has not
been well studied to date. Secondary POTS may develop.

Rebound intracranial hypertension following successful treatment is not uncom-
mon but is usually self-limited. CSF production appears to be upregulated in
response to intracranial hypotension; this may take some time to normalize after
treatment. It may require treatment for a period of weeks or months, most commonly
with acetazolamide.

Prognosis is generally favorable; however, the subset of patients with normal
cranial MRI at diagnosis tends to have a poorer prognosis. In those with successful
treatment, recurrences in both the short term and long term do occur.
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Key Points About Headache Due to Intracranial Hypotension

 Intracranial hypotension may be iatrogenic, traumatic, or spontaneous.

» Headache is usually but not always orthostatic; the orthostatic nature of the
headache often diminishes with time; headache may even be absent.

* Headache may be the first presenting symptom of a heritable disorder of
connective tissue; a subset of patients may have vascular involvement.

* Misdiagnosis and delayed diagnosis are common.

* Negative cranial or spinal imaging does not rule out spinal CSF leaking.

» Degree of disability is often underestimated.

* Intracranial hypotension results from cranial CSF leaks only rarely.

Key Points About Imaging
Cranial MRI findings — mnemonic SEEPS — findings evident in 80 %:

Subdural fluid collections
Enhancement of pachymeninges
Engorgement of venous structures
Pituitary hyperemia

Sagging of the brain

Spinal MRI with/without myelographic sequencing — findings:

* Meningeal enhancement

* Meningeal diverticula

» Extrathecal fluid collections

» Dilated epidural or intradural veins

CT myelography (dynamic, early, or delayed) — findings:

* Meningeal diverticula
* Nerve root sleeve dilatations
e Extrathecal contrast

Digital subtraction myelography — helpful in visualizing leaks in three
situations:

* Rapid and/or extensive leaks seen on other imaging but without precise
localization

» Leaks that are anterior to the spinal cord

* CSF-Venous Fistula leaks that drain from the thecal sac into epidural veins
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Connective Tissue Spectrum Abnormalities Associated with Spinal
CSF Leaks
Reported heritable disorders of connective tissue (HDCT):

* Marfan syndrome

* Ehlers-Danlos, joint hypermobility type

* Ehlers-Danlos, classic type

» Unclassified heritable disorders of connective tissue

Other associated diagnoses:

* Autosomal dominant polycystic kidney disease
* Meningeal diverticula (as isolated finding)

Clinical stigmata of heritable disorders of connective tissue:

Joint hypermobility, joint dislocations, degenerative joint disease, tall stat-
ure, arachnodactyly, high-arched palate, skin hyperelasticity, soft/thin/transpar-
ent skin, easy bruising, slow wound healing, widened/thin scars, blue/gray
sclera, lens dislocation (personal or family history), retinal detachment, sco-
liosis, flat feet, aortic or other arterial aneurysms (personal or family history),
bicuspid aortic valve, mitral valve prolapse, spontaneous pneumothorax
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Chapter 36
Headache Attributed to Psychiatric Disorders

Maurice B. Vincent and Flavio Alheira

36.1 Case Description

A 14-year-old girl came to the office because of permanent and refractory headaches.
She was symptom-free until the age of 12, when she started suffering from occa-
sional headache attacks, some of them preceded by syncope. The first spell occurred
at an airport toilet just prior to a family trip, during which no abnormality was
present. However, attacks increased to 4-5 per week right after returning to town,
precluding her from attending school. The present frequency of faints is around
twice a month.

The headache was described as extremely intense, holocranial and pulsating,
accompanied by nausea, photophobia and phonophobia. Short-lasting photopsias
consisting of tiny flashing bright spots scattered throughout the entire visual field
may be present on rare attacks, as well as paraesthesia at the right arm and motor
aphasia. The headache frequency was initially low but became continuous 1 year
ago. Symptoms included paroxysmal tremor in both legs, gait instability, hair loss,
distractibility, fatigue, dysuria and diarrhoea (twice a month). She could not identify
any trigger or aggravating factors. Menarche and thelarche occurred at the age of 11.
Menses were all accompanied by excruciatingly severe dysmenorrhoea. She denied
having sexual intercourses and drug abuse of any kind, except for prescribed
medicines. Her mother referred occasional unilateral headaches, her grandmother
had a history of depression, and an uncle from the father’s side was crack and
cannabis addicted.

Regardless the innumerable physicians she visited including neurologists, dentists,
ophthalmologists and otorhinolaryngologists, the disease progressed all the same.
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Several MRI and CT scans, a lumbar puncture, tilt-table testing, ECG and blood
samples were normal. She missed school for 6 months because of the pain and was
admitted on several occasions to different hospitals for up to once a week. Her parents
showed a list of 32 medicines used either alone or in combination to reduce pain.
For the last 6 months, she was under 1,000 mg divalproate together with 10 mg
atenolol, 40 mg amitriptyline, 2.5 mg tizaninide, 5 mg flunarizine, 20 mg pyridoxine,
20 mg riboflavin, 100 mg tryptophan, 100 mg coenzyme Q;, and 150 mg feverfew
on a daily basis, with a combination of naratriptan, domperidone and celecoxib as
acute medicines. Her general and neurological examinations were normal. The blood
pressure was 100/70 mmHg and the heart rate was 72 bpm.

Despite the fact that she considered her life miserable, the pain unbearable and
the medications hopeless, she was particularly unconcerned during the interview.
It became obvious that the triviality in her speech and behaviour were completely
incompatible with the seriousness of her disease. In a second interview she admitted
that, simultaneously with the beginning of her symptoms, the family was “forced”
to move due to an accident suffered by her father. “Because of that, he could no
longer take care of a house with a backyard and garden”, she said. Since she loved
her house, school, friends and the neighbourhood, she “became enraged but had no
courage to tell anyone”. When asked why she did not share her feelings with her
family, she answered, “it was not fair with my father, it was not his fault after all”.
She then tried to deliberately boycott the school but “did not succeed having marks
low enough to get held back”. However, because of the excessive nonattendances,
she had to change to a new school. During holidays the symptoms always tend to
decrease almost completely, the maximum severity occurring at the start of a new
school term.

36.2 Differential Diagnosis and How to Work
Up Such a Patient

The case history represents the most relevant source of information for headache
diagnosis, and this patient is no exception. First, distinguishing between a primary
and a secondary disorder is mandatory. The age of onset, normal physical examina-
tion, innocuous previous neuroimaging and lack of red flags are the four elements
that strongly indicate the presence of a primary headache in this case. Second, the
clinical profile must be analysed for a proper diagnosis. Are there features that
suggest a particular primary headache? The diagnoses of migraine without aura,
migraine with aura and chronic migraine are possible, but a headache diagnosis
does not rule out other concomitant disorders.

Considering the faints, signs and symptoms allowing the distinction between
seizure, vertigo and vestibular dysfunctions must be investigated. The clinical
picture usually suffices for the diagnosis. Seizures may involve suddenness, jerks,
postictal confusion, incontinence, lateral tongue bites and slow recovery. Vertigo is
characterized by a feeling that surroundings are turning or spinning, which tends to



36 Headache Attributed to Psychiatric Disorders 255

aggravate with head movements. Syncope has a more gradual onset as compared
with seizure, tends to last less and has a quicker recovery and may occur at upright
position, not infrequently at the bathroom. The physical examination must
include blood pressure and heart rate in supine, sitting and standing positions and
careful examination of eye movements and eyelids, vestibuloocular reflexes and
vestibulospinal reflexes. A tilt-table test, an ECG and a cardiological workup are
necessary. The possibility of psychogenic syncope is considered if no cause is
found. Some migraine patients are particularly prone to syncope without any other
precipitating factor.

Her absolute lack of concern was clearly out of proportion considering the impact
of her disease. In addition, symptoms did not occur during holidays and became
apparent after her father’s accident. She deliberately tried to fail at school and
admitted she could not cope with the new life. This psychological context allows the
possibility of a somatization disorder.

To address possible psychological aspects in a headache case, three points must
be investigated in particular:

1. Circumstances during the disease onset: are there external elements (familial,
academic, professional, environmental, emotional) that could play a role in
the case?

2. Situations clearly related with both aggravation and amelioration of the
symptoms: does the clinical picture vary with psychological influences to a
great extent?

3. Patient’s behaviour, expectations and concerns: are they compatible with the
impact produced by the disease?

In the ancient “somatization” hypothesis, a mental disorder would manifest as
somatic symptoms, a concept that seems to be too simplistic. Diagnoses should not
be considered mutually exclusive; on the contrary, the presence of migraine in this
case does not rule out a concomitant psychogenic headache.

Formally considered as somatic symptom disorder, with predominant pain
according to the DSM-5, this diagnosis depends on clinical suspicion, as no biomarker
is available. The question remains as whether there is a superimposed somatic
disorder or the headache is entirely migrainous in nature but with a significant
psychological influence, as in the DSM-5 psychological factors affecting other medical
conditions. Although the close association between the psychological factors and
the change in the course of the known migraine condition supports the second
possibility, in favour of the first is the presence of other somatic symptoms.

36.3 Diagnostic Workup of the Case

This patient underwent a series of unnecessary MRI and CT scans. In somatoform
disorders, repetitive diagnostic testing is common. In a similar case, the ultimate
procedure will always be the clinical exam. Not infrequently, collecting a
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comprehensive history at a second moment, as we did, will provide the essential
information required for the diagnosis.
The three most relevant aspects in this case were the following:

1. The change in her environment and the accident suffered by her father were
concomitant with the headache onset. She admitted great discomfort with her
new life.

2. The clinical picture varied in close relation with her academic activities, disap-
pearing during holidays and increasing at the beginning of a new term.

3. Her behaviour was out of proportion considering the constant migraine and its
impact on her life.

The lack of a proper psychological diagnosis leads to the excess of medicines
and procedures undertaken by such patients. In refractory headaches, changing or
combining medicines just because they had not been tried have very little chance to
be beneficial. Treatments must be chosen based on logical decisions motivated by
the diagnosis, previous medical records and personal restrictions. This patient was
prescribed escitalopram and recommended to psychotherapy.

36.4 Summary of the Case

A 14-year-old girl with a refractory migrainous headache came to the office with a
1-year history of continuous headache, syncope-like episodes, tremor in both legs,
excruciating menstrual cramps, lack of concentration, fatigue, dysuria, diarrhoea and
dysmenorrhoea. The clinical examination was normal, so were the neuroimaging
and other supplementary exams. The headache was absolutely irresponsive to all
treatments tried so far. The interview disclosed three aspects suggesting a clear
psychogenic motivation for the development/ worsening of the headache. First, the
symptoms started in close relation with a moving to a new neighbourhood and
school. Second, the headache would not occur during holidays. Third, her absolute
neutrality during the interview was not in agreement with the seriousness of her
disease. The plethora of concomitant symptoms, the impossibility of dealing with
her personal emotions and the normality of the clinical investigations led to the
diagnosis of psychogenic headache.

36.5 Definition of Psychogenic Headache

Apart from migraine, according to the International Classification of Headache
Disorders (ICHD-3), the possible diagnosis for this patient is listed in item 12.1,
headache attributed to somatization disorder. When a pre-existing headache
becomes chronic or worse in close temporal relation to a psychiatric disorder, both
the initial headache diagnosis and a diagnosis of headache attributed to psychiatric
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disorder should be given. For a headache attributed to somatization disorder, evi-
dence of causation must be demonstrated by at least one of the following:

(a) The headache parallels the development of other somatic symptoms attributed
to somatization disorder.

(b) There is constant or remitting headache that parallels the fluctuation of other
somatic symptoms attributed to somatization disorder.

(c) The headache vanishes in parallel with remission of the other somatic
symptoms.

For the somatization disorder, both the following items are required according to
the International Headache Society (IHS):

1. Multiple physical symptoms with onset before age 30 years not fully explained
by a known medical condition or in excess of what would be expected for that
medical condition

2. Four or more pain symptoms from four different sites or functions; at least two
gastrointestinal symptoms other than pain; at least one sexual symptom other
than pain; and a pseudoneurological symptom not limited to pain such as
impaired balance, incoordination, weakness, aphonia, etc.

36.6 Brief General Information

Identifying and classifying psychogenic headaches is not an easy task. The influence
of psychological factors in headache practice should not be overlooked and may be
far more important than generally suspected. First, the diagnosis depends mostly on
clinical judgement and is therefore subjective to some extent. Second, the epidemi-
ology, pathophysiology and comorbidities of primary headaches are not completely
understood. The simple coexistence of headache and psychiatric disorders such as
depression and anxiety is no proof of a causal relationship. Third, the neurobiology
of somatic symptom disorders and its implications on the realm of primary head-
aches is open for future research. SPECT studies have shown hypoperfusion in the
frontal, prefrontal, temporoparietal and cerebellar areas in somatization disorders.
As a general rule for the attending physician, the best position to deal with head-
aches is to always examine the subject with great interest in the person who has a
disease and not only in the disease that the person has.
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Chapter 37

Headache Attributed to Somatization
Disorders: Is It Tension-Type Headache, Is It
“‘Somatization Headache,” or Both?

Ugur Uygunoglu and Aksel Siva

37.1 Case Description

A 51-year-old woman working as a financial consultant was admitted to our head-
ache outpatient clinic with a complaint of continuous headache for 2 years. She
described the characteristics of her headache as a heavy sensation and pressure
involving the whole head. The severity was mild to moderate and she did not
describe worsening with physical activity. When said there were no accompanying
symptoms such as nausea, vomiting, and/or photo-phonophobia. She was taking
painkiller pills containing metamizole sodium 500 mg 4—6 times per month, each
time one or two tablets without any significant benefit.

Before admission to our center, she visited many neurologists, by most of whom
she was told to have some kind of a tension-type headache. Also a number of other
physicians came up with several other diagnoses. Several antidepressants, mostly
selective serotonin reuptake inhibitors, were prescribed as preventive treatment.
However, most of these drugs had either caused side effects, preventing her to con-
tinue the treatment, or were ineffective. Consequently, she discontinued all long-
term preventive treatments for her headache.

She emphasized that the onset of her headache was associated with a lawsuit
while she had been working as a manager in a foundation company, and the severity
of her headache increased in every inquiry. She also mentioned that her headache
starts when she considers that she could not adequately express herself. Interestingly,
abdominal, chest, and back pain also accompanies the headache simultaneously.

Her past history was significant for either headache or back pain or both since
university years, worsening or improving at different times in her life. She received
different diagnoses for this painful syndrome. However, over the years despite
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extensive investigations, no associated underlying organic disorder or disease could
be found. She was also referred to internal medicine because of gastrointestinal
symptoms such as abdominal pain, nausea, and dyspepsia. She received a diagnosis
of gastritis, but endoscopic study did not reveal any significant abnormality. Her
neurological examination was normal. Cranial magnetic resonance imaging did not
reveal any abnormality. She was on valsartan hydrochlorothiazide and amlodipine
treatment for hypertension and insulin and oral antidiabetics for diabetes mellitus.
She has no known allergies. She is the second of five siblings, and there is no
remarkable medical history in others with the exception of an elder brother who
recently had an episode consistent with transient global amnesia. Her mother died
because of breast cancer, and she reported dying of her father at old age. She does
not smoke and does not use alcohol regularly.

In her physical examination, there was tenderness bilaterally in the regions of the
great occipital nerve, upon which we performed bilateral great occipital nerve
blockade with methylprednisolone and lidocaine 2 %. The patient’s headache did
not improve after this procedure.

We referred the patient for a psychological evaluation because of the strong rela-
tionship between the onset and worsening of her headache with stressful events. The
psychiatrist’s impression was that she had a somatoform disorder and passive
aggressive behavior disorder according to DSM-IV criteria. He suggested behav-
ioral psychotherapy for treatment. Currently she continues her psychotherapy and
her headaches improved greatly.

Key Points

» Headache can present as a somatic symptom of depression and/or generalized
anxiety disorder. The features of headache may be suggestive of tension-
type headache (TTH), and when the psychiatric background is not explored,
the patient may receive a diagnosis of primary TTH — and the underlying
psychiatric disorder, of which the headache is only one of its somatic
symptoms, may be easily missed!

* Considering that the criteria for “TTH” consist of a non-throbbing, nonse-
vere headache with no lateralization, which shows no worsening with
physical activity and not accompanied by nausea or vomiting and finally
none or one of photophobia and phonophobia, then most nonmigraine
headaches of long duration may be easily diagnosed as TTH.

» Although that a headache, which may be related to “a somatoform disorder,”
may have features of migraine and/or tension-type headache, it will
not be consistent with the full criteria of episodic migraine or episodic
TT. However, it may be difficult to differentiate it from the primary head-
ache disorder when it may be a comorbid problem occurring in the setting
of chronic migraine or chronic TTH.
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e According to ICHD-3 beta, when a preexisting headache with the
characteristics of a primary headache disorder such as migraine or TTH
becomes chronic or worsens significantly in close temporal relation to a
psychiatric disorder, both the initial primary headache diagnosis and a
diagnosis of “12. Headache attributed to psychiatric disorder” should be
coded once the causal relationship can be confirmed.

» Epidemiological data are suggestive that headache and psychiatric disorders
occur together at frequencies higher than would be expected by chance.

37.2 Definition of Somatization Disorder

According to the DSM-IV criteria, which is currently accepted by ICHD-3,
somatization disorder is defined as a chronic disorder characterized by a history of
many physical complaints beginning before age 30 years that occur over a period
of several years and result in treatment being sought or significant impairment of
functioning. Physical symptoms must include 4 pain symptoms, 2 gastrointestinal
symptoms, 1 sexual symptom, and 1 pseudo-neurological symptom, and these
symptoms should not to be attributed to any medical condition. However, in the
DSM-V, the new DSM version which was published in 2013, diagnoses of somati-
zation disorder, hypochondriasis, pain disorder, and undifferentiated somatoform
disorder were deleted, and “somatoform disorders” are now called somatic symptom
and related disorders.

Somatic symptoms include stomach pain, back pain, extremity pain, menstrual
problems (female), sexual problems, headaches, chest pain, dizziness, fainting,
palpitations, dyspnea, bowel problems, nausea, indigestion, fatigue, and insomnia.
The occurrence of these somatic symptoms tends to increase by chronification of
headache regardless of the type of headache, and also patients who have frequent
severe attacks have more somatic symptoms than patients with infrequent attacks.
Besides these observations, it has been emphasized that psychiatric comorbidity
shows a significant impact on the occurrence of somatic complaints.

It is still controversial whether headache attributed to somatization disorder is
due to a psychiatric disorder or as a result of bioorganic cause. The interaction of
cognitive and perceptual processes with behavioral, affective, and biological changes
has been considered as the main factor of somatic symptoms by authors arguing
biological process. Based on signal-filtering model, somatoform disorders can be
understood as disorders in the perception of bodily signals. These (mis)perceptions
may be explained by this model. In signal-filtering model of somatoform disorders,
possible psychobiological and psychological influences are grouped to signal
amplifying (over-arousal, distress, chronic hypothalamic-pituitary-adrenal axis,
physical deconditioning, sensitization) and signal filtering (selective attention,
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infections, anxiety, depressive mood, lacking distraction). In addition to signal-filtering
model, although there is still lack of adequate evidence, the endocrine system,
immunological system, monamino acid neurotransmitters and the involvement of
the nucleus caudatus have been suggested to play a role in developing somatoform
symptoms.

Pennebaker’s model revealed the relationship between intensity of physiological
signals and severity of somatoform symptoms through the method of distractibility,
which was also supported with showing the reduced activation of pain-relevant
cerebral structures by functional magnetic resonance imaging. These findings may
explain the benefit of exercise, biofeedback, relaxation, and cognitive-behavioral
treatments in somatization disorder.

37.3 When to Suspect ‘“‘Somatization Headache’ (or
‘“Headache Attributed to Psychiatric Disorders’)?

e When the headache is closely related to stressful life events, onset and/or
worsening under psychogenic influence.

e When headache is the main and presenting symptom and cannot be attributed to
an either primary or secondary headache disorder other than a primary psychiatric
disorder, of which a causal relationship is clear.

e When facial impression and mimics are suggestive of apprehensiveness.

e At least one of the following of other bodily symptoms is present, such as back
and other nonspecific (nonorganic) pain disorders (including myofascial pain
syndrome?), and/or gastrointestinal symptoms of long duration without underlying
clear-cut GI disease.

*  When asked, the patient reveals sexual dysfunction/dissatisfaction.

e Keep in mind that although “somatization headache” may be by itself the
whole story (!), most of the time it will appear as comorbid “headache” type
and/or will cause a worsening of the underlying primary headache disorder,
mostly migraine or TTH. Not uncommonly there may be coexistent “depressive
disorders” or “anxiety disorders,” also another cause for considering a plus-
diagnosis, once noticed.

e When a diagnosis of “depressive disorders” or “anxiety disorders” according to
DSM-IV (or preferably by the new DSM-V criteria) is made as the primary
psychiatric disorder, the presence of headache may be attributed to “coded as
ICHD-3 beta — A12 Headache attributed to psychiatric disorders” as listed in
ICHD-3 beta and in its appendix section, once all other primary and secondary
headache disorders are excluded.

* However, not all individuals with headaches, which may be diagnosed as “head-
ache attributed to somatization disorder,” may have all the bodily symptoms of
somatization. This should not force the physician to exclude that diagnosis in
daily clinical practice.
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37.4 A Critical Comment on What TTH Is and What
It Is Not: ICHD Criteria?

What is TTH?
A headache with at least two of the following four elements:

¢ Non-throbbing

* Nonsevere

* Nonlateralizing

* Not worsening with physical activity and one of these two criteria:

¢ Not accompanied by nausea or vomiting
¢ None or one of photophobia and phonophobia

Practically according to the TTH criteria, when read the other way around, TTH
is based on a number of “no” answers as above, which in turn may be interpreted as
all primary headaches that are not migraine (and cluster and trigeminal autonomic
cephalalgias (TACs)) are likely to be diagnosed as (erroneously) TTH.

Not all episodic/chronic TTH are primary — in many other conditions and
disorders, the features of the headache may be suggestive of TTH. It should be kept
in mind that in many psychiatric disorders, “headache” may be in fact one of the
somatic symptoms of the underlying problem, hence being “secondary episodic
(or chronic) TTH.”

37.5 Treatment of Somatization Disorders

Most of the patients with somatoform disorders have multiple and persistent
complaints causing difficulties for treatment. Predisposing, precipitating, and main-
taining factors for somatoform pains have to be well determined before starting
treatment. Treatment strategies in somatoform pain consist in pharmacological and
non-pharmacological approaches. Antidepressants including tricyclics particularly
constitute pharmacological treatment. Cognitive and behavioral approaches are the
mainstay of non-pharmacological therapies and show superiority to pharmacological
treatment. Early recognition of somatoform pain and starting treatment immediately
prevent the chronification of disease and provide prominent efficacy.

37.6 Comments

Although headache attributed to somatization disorder was classified in ICHD-2
and ICHD-3 (beta version) as a distinct entity, it is difficult to differentiate the type
of headache in patients not fulfilling whole criteria of somatoform pain with
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comorbid psychiatric disorders. International Headache Society (IHS would prob-
ably add new diagnoses such as anxiety disorder or depression in “headache attrib-
uted to psychiatric disorders” to avoid confusion regarding with headache attributed
to somatization disorder.

Another diagnosis associated with a psychiatric condition which can be found in
the ICHD-3 beta version is “A12.2 Headache attributed to psychotic disorder.” This
headache is described when headache is considered as a manifestation of a delusion
whose content involves a mechanism that the patient believes explains the head-
ache, such as headache being the result of a device implanted in the head by aliens.

Key Points on Somatization

» Expression of intrapsychic conflicts or emotional problems with bodily
Ssymptoms or Signs.

» Somatization is a coping behavior.

e We all somatize, to a certain extent. It is not the rule for somatization to be
always associated with a psychiatric disorder.

e Common neurological somatoform symptoms:

— Headache
Atypical facial pain
Low back pain

— Dizziness
Paresthesias

37.7 What About Other Psychiatric Disorders
and Headache?

The association between headaches and a number of various psychiatric disorders
(listed below) is discussed in the appendix section of ICHD-3 beta. As the evidence
of a causal relationship is considered relatively weak for most of these listed
psychiatric disorders, it is emphasized that a special caution should be paid before
a diagnosis of headache attributed to any of them is made. In order to reach such a
diagnosis, a causal relationship between the headache and the psychiatric disorder
in question (as listed below) should be confirmed either by showing that the head-
ache onset occurs simultaneously with that psychiatric disorder or the headache
clearly worsens after the psychiatric condition becomes evident. One other diagnostic
criterion is that the headache should not be attributed to any other ICHD-3
diagnosis.

List of other headaches that may be attributed to other psychiatric disorders —
ICHD-3 beta addendum:
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A12 Headache attributed to psychiatric disorder

A12.3 Headache attributed to depressive disorder

A12.4 Headache attributed to separation anxiety disorder

A12.5 Headache attributed to panic disorder

A12.6 Headache attributed to specific phobia

A12.7 Headache attributed to social anxiety disorder (social phobia)
A12.8 Headache attributed to generalized anxiety disorder

A12.9 Headache attributed to posttraumatic stress disorder

A12.10 Headache attributed to acute stress disorder

37.8 What About Fibromyalgia Syndrome
and Somatization Disorders?

One other differential diagnosis to be considered in individuals with probable
somatization disorder is “fibromyalgia,” another disorder in question. Depending on
the diagnostic criteria used, the prevalence of fibromyalgia is up to 8 % of the
population. According to the American College of Rheumatology, the original
diagnostic criteria for fibromyalgia syndrome (FMS) depended on the presence of
chronic widespread pain with a number of demonstrable tender points (1990).
However, in a more recent revised version, six self-reported symptoms such as
impaired sleep, fatigue, poor cognition, headaches, depression, and abdominal
pain were included. Although pain with palpation is the main symptom in FMS,
headache, fatigue, disturbed sleep, anxiety, depression, irritable bowel syndrome,
concentration or memory problems, and numbness/tingling sensations may be
seen, and most of these symptoms overlap with the symptoms of somatization
disorder. Emotional factors are the most relevant factor of worsening of symptoms
alike to somatization disorder.

Whether FMS is a centralized pain state as a result of pain amplification of central
nervous system origin is not clear. On the other hand, psychological, behavioral,
and social issues as well as genetic factors all have been implicated to contribute to
the pathogenesis of fibromyalgia.

Patients developing fibromyalgia commonly have lifelong histories of chronic
pain throughout their body, including headache and regional pain syndromes. These
individuals are more likely to have psychiatric disorders, including depression, anx-
iety, obsessive-compulsive disorder, and posttraumatic stress disorder, necessitating
to obtain a careful and detailed history in order not to miss comorbid problems.
As rheumatologic disorders also have been reported to be seen in 10-30 % of people
who complies with the criteria of FMS, these disorders also should be ruled out
when a diagnosis of FMS is considered.

In conclusion, FMS is a purely clinical diagnosis that should also be included
in patients with headache who report widespread chronic pain and somatoform
Symptoms.
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Chapter 38
Trigeminal Neuralgia

Ivan Milanov and Vesselina Grozeva

38.1 Case Description

A 45-year-old woman was referred to our clinic with a 5-year history of intermittent
trigeminal neuralgic pain in the area of the right ophthalmic branch (V1) of the fifth
cranial nerve. The pain had started suddenly one afternoon without any reasonable
explanation. The patient experienced severe, sharp, sometimes shock-like, electrical,
right-sided orbital/periorbital pain, coming in brief episodes of 2—4 s. The pain
occurred spontaneously, sometimes 40-50 times a day but could be triggered also
by touching the forehead and by wind across the face. She was completely pain-free
between the episodes. There were no autonomic symptoms associated with the attacks.
The intensity of her pain was 7-8/10, according to the visual analog scale (VAS).

She could differentiate bouts lasting from 5 to 9 months and remission periods of
3-5 months.

She did not have any past medical history. A differential diagnosis including
diseases such as multiple sclerosis, vasculitis, hypertension, diabetes, stroke, head
trauma, or other pain disorders was ruled out. Family history was negative for
neurological disorders or vasculopathy. Carbamazepine 600 mg/daily was the
only medicine she was taking. It was controlling the pain well for the past 4 years,
without any side effects.

Nevertheless, the characteristic of her attacks changed during the last year, which
was the reason why she was referred to our department. She started experiencing
attacks with higher pain intensity (9—10/10 VAS), some of them accompanied by
tearing of the right eye. No other additional autonomic symptoms such as eye redness,
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ptosis, edema of the eyelid, or sweating of the forehead were reported. She did not
have any pain-free periods during the last 12 months. General and neurological
examination showed no deficits. Laboratory investigations revealed no abnormali-
ties. Cranial magnetic resonance imaging (MRI) with and without contrast and arte-
rial and venous MR angiography were normal.

38.2 Differential Diagnosis and How to Work Up This Kind
of Patient

After excluding all the secondary causes for trigeminal neuralgia (TN) by neuro-
logical examination, brain imaging, and MR angiography, the next step was to make
sure this was indeed a “classical” TN. The major differential diagnosis with the first
branch of TN, especially when presenting with lacrimation, is the group of the tri-
geminal autonomic cephalalgias (TACs) (see Chap. 34) and the short-lasting unilat-
eral neuralgiform headache attacks with conjunctival injection and tearing (SUNCT)
in particular.

SUNCT syndrome resembles V1 trigeminal neuralgia in unilaterality of pain,
triggering mechanisms, brevity, and frequency of attacks. Contrary to SUNCT, TN
is slightly female predominant. TN occurs between 50 and 70 years, while the mean
age of onset of SUNCT is 50, and our patient was 45. The pain in both disorders can
have the same distribution, but the presence of accompanying ipsilateral vasomotor
phenomena is not typical for TN. They both have a very short attack duration
although V1-TN attacks are much shorter than those of SUNCT. TN attacks could
last up to 30 s, but the attacks lasting 5 s or less predominate. SUNCT attacks last
10-20 s, and they present with full-blown autonomic features 1-2 s after onset of
pain. In comparison to SUNCT, in V1-TN attacks, autonomic signs either appear
occasionally or are present to a minor extent. In SUNCT, there is a lack of a thera-
peutic effect of carbamazepine, which is not the case with our patient.

The differential doubt arose with the change of clinical symptoms, when tearing
accompanying some of the attacks with higher pain intensity had started. The fol-
lowing question was asked: “Should the lacrimation be considered as a part of our
patient’s V1-TN or a transformation of TN to SUNCT might have occurred?”

V1-N patients may report mild autonomic signs (usually lacrimation) that tend to
appear during severe attacks and after suffering for years from headache, whereas
SUNCT attacks are characterized by both conjunctival injection and lacrimation
appearing in a dramatic and abrupt way from the onset of symptoms. We have not
observed conjunctival injection, neither any other autonomic symptom such as nasal
stuffiness, rhinorrhea, changes in pupil size, or palpebral width. Therefore, could we
suggest that the V1 TN was following its natural course? According to some authors,
V1 trigeminal neuralgia and SUNCT seem to represent two different disorders.
Although, there are several reports that TN and a TAC may occur simultaneously or
independently, always at the same side of the head. A large dispute exists whether or
not these conditions are pathogenically distinct. Many cases of TN with lacrimation
are described in the literature.
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Table 38.1 Medicaments used for treatment of TN

Drug Dosage Adverse effects
Carbamazepine | 200-1,200 mg daily Nausea, drowsiness, fatigue, dizziness,
(divided doses) memory problems, diplopia, nystagmus,
liver dysfunction, hematosuppression
Oxcarbazepine | 300-1,800 mg daily Decreased blood sodium level, dizziness,
(2 divided doses) fatigue, headache, tremor, drowsiness,
diminished concentration, diplopia
Phenytoin 300-500 mg daily Nystagmus, ataxia, slurred speech,
decreased coordination, mental confusion
Lamotrigine 100-150 mg daily (2 divided Drowsiness, dizziness, headache, vertigo,
doses; starting dose, 25 mg rash, Stevens-Johnson syndrome

every other day for 6-8 days,
dose is increased by 25-50 mg
every 1-2 weeks)

Gabapentin 1,200-3,600 mg daily Fatigue, somnolence, dizziness, ataxia,
(3 or 4 divided doses) nystagmus, and tremor

Topiramate 200-300 mg daily Fatigue, nervousness, tremor, weight loss,
(2 divided doses) difficulty with concentration/attention

Baclofen 5-80 mg daily Transient drowsiness, dizziness, weakness,
(3 divided doses) and fatigue

According to Goadsby, et al. 2001, TN and SUNCT should not be classified sepa-
rately, because modest cranial parasympathetic activation can occur in any form of
first division nociceptive activation, whether primary, such as in migraine, or sec-
ondary, such as experimental head pain or trigeminal neuralgia.

Based on the previous discussion, we accepted the primary diagnosis, “classical”
TN. Carbamazepine was changed with oxcarbazepine 1,800 mg/daily. The patient
responded well in the beginning, resulting in lowering the frequency of crises,
diminishing their pain intensity and frequency of lacrimation. Our aim was to reduce
pain and achieve symptomatic relief, for which carbamazepine and oxcarbazepine
are shown to be the best option and first-line therapy. Effective treatment can be
achieved also with other antiepileptic drugs (Table 38.1). We followed up the patient
in the next 4 months in order to see if the course of the disease would change.
It stayed more or less the same during this short period. Unfortunately, we lost
contact with the patient afterwards.

38.3 Diagnostic Workup

The diagnosis of idiopathic or “classical” TN is based mainly on the clinical history
of pain attacks according to the International Classification of Headache Disorders
[ICHD, 3rd edition (beta version)] criteria, together with a neurological exam and
imaging studies. Symptomatic or secondary TN has to be excluded on the first
place. Thorough head and neck examination should be performed, ruling out any
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dysfunction of the cranial nerves. A special attention deserves not only the trigeminal
nerve (V) but also the facial (VII) and vestibulocochlear nerve (VIII), which lie
adjacent to the trigeminal nerve in the cerebellopontine angle (CPA). If a symptomatic
TN with involvement of the CPA is present, a subtle facial weakness and hearing
loss on that side will be found. Hemifacial spasm may also occur.

Diagnostic brain imaging should be part of the initial diagnostic algorithm of any
patient with TN symptoms. Landmarks around the trigeminal ganglion and the CPA
are visualized. Although a routine brain computer tomography (CT) scan is usually
sufficient for screening for a CPA tumor, it may not show small tumors, and the
examination carries an appreciable dose of ionizing radiation. MRI has better sensi-
tivity in the detection of intracranial lesions and improved definition and avoids
ionizing radiation. Some authors recommend MRI of patients with trigeminal
neuralgia as a routine consideration during their assessment. MRI imaging often
demonstrates MS plaques better and the anatomic relationships of the trigeminal root.

38.4 Summary of the Case

We describe a clinical case of a 45-year-old woman, presenting initially with a typical
first branch trigeminal neuralgia, who after 4 years of onset, started experiencing
lacrimation on the affected side during the most severe attacks. No other accompa-
nying autonomic symptoms were observed. Neurological, laboratory, and imaging
exams were all normal before and after lacrimation had occurred. She did not have
any past medical history, neither positive family history for multiple sclerosis,
vasculitis, hypertension, etc. Carbamazepine 600 mg/daily was controlling well the
symptoms until the clinical presentation of her TN changed. The primary diagnosis
of “classical” TN was questioned because of the appearance of autonomic features,
typical for TACs. Finally, we accepted the fact that our patient’s V1 TN was following
its natural course, because mild autonomic signs like lacrimation may appear during
severe attacks and after suffering for years from this disorder.

38.5 Definition According to the ICHD

TN causes sudden, usually unilateral, severe brief, sharp electric-shock type recur-
rent pains in the distribution of one or more branches of the trigeminal nerve. Pain
attacks start and terminate abruptly, and they can be evoked by trivial stimuli.
Around 60 % of the patients with TN have the mandibular division of the trigeminal
nerve involved, V3-TN. Only 30 % of the patients present with V2-maxillary
division involvement. And less than 5 % of the patients experience involvement of
V1-ophthalmic branch.
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38.6 Brief General Information

TN has an incidence of approximately 4/100,000. Although familial cases are
reported, the majority of cases occur spontaneously, and TN does not appear to be
more common in any ethnic group, geographic region, or climate. TN occurs in both
genders, with a slight female predominance. TN is most common over the age of 50.
TN may be idiopathic, “classical” (the majority of patients), or “symptomatic,” sec-
ondary to another disease process affecting the trigeminal system. Although the
underlying mechanism of TN remains partially unknown, the effects of direct stim-
ulation by closely located blood vessels are the most common related abnormalities.
Benign tumors and vascular anomalies that compress the trigeminal nerve root can
produce symptoms clinically indistinguishable from classical TN. Injury to the
nerve root is a suggested initiating factor in the disease. It has been reported that TN
in younger patients can be due to MS (demyelination in the root entry zone, the
pontine tract, or the nuclei), tumors, aneurysms, angiomas, or vascular malforma-
tions. Diabetes mellitus is also proven to be a causative factor for TN, for which
family history and blood sugar levels should be examined. TN may result also from
infarction of the root entry zone of the trigeminal nerve and pons.

Key Points

* V1 in involvement of the trigeminal nerve is the least common presentation
of all types of classical TN.

e If TN is present with any autonomic symptom or with atypical duration of
the attacks, it should be differentiated from TACs, especially SUNCT.

* Lacrimation, and less commonly conjunctival injection, can be observed
during the most severe attacks in some patients with long history of TN.

* MRI should be performed to rule out all secondary causes, before setting
the diagnosis “classical TN.”

» Carbamazepine or oxcarbazepine response can be also useful as a diagnostic
treatment test.
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Chapter 39
Central Neuropathic Pain: Multiple
Sclerosis-Related Headaches

Robert Charlson, Ilya Kister, and Richard Lipton

39.1 Case Description

A 32-year-old man presents to his neurologist with a history of new-onset right-sided
occipital head and neck pain. His medical history is significant for clinically isolated
syndrome, anxiety, and frequent migraine headaches since his early twenties.
His migraine headaches occur about three times per month and are heralded by
typical visual aura half the time. The pain is unilateral usually on the left, pulsatile,
and severe. Headaches are associated with prominent nausea and sensitivity to light.
Three years ago, he had an episode of right leg weakness, blurry vision in his left
eye, difficulty with depth perception, and pain on lateral eye movements that lasted
several weeks. On the basis of his symptoms, neurologic deficits, and imaging,
clinically isolated syndrome was suspected at the time and he received a course of [V
Solu-Medrol with resolution of his symptoms.

He now presents with new “pain and strange feelings” in the right occiput and neck.
The pain was described as sharp and shooting with an “electric shock™ sensation on
the right side of his neck. The pain occurs several times per week, lasts seconds, and
then subsides. Between episodes of pain, he notes sensitivity to touch in the right
occiput. The pain occasionally radiates to the front of the head and may worsen with
head movement. He denies any new weakness or sensory changes.

On examination, the patient has a slight decrease in vision in the left eye not
corrected with a pinhole and mild left optic nerve pallor. His right iliopsoas is
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slightly weak (4+/5), and he has diffuse hyperreflexia, more pronounced on the
right side. He has mild sensory loss to touch and pin prick in the C1-C2 distribution
and experiences touch as painful in that region. His gait is mildly hemiparetic, and
he has difficulty with tandem walking. The rest of his examination is normal, including
a negative Lhermitte’s sign and Spurling’s test.

39.2 Differential Diagnosis and How to Work
Up This Kind of Patient

Our patient presents with typical migraine with aura as well as signs and symptoms
of a second pain disorder suggestive of occipital neuralgia. Consistent with the defi-
nition set out in the International Classification of Headache Disorders, third edition
(ICHD-3), our patient has pain in the distribution of the greater or lesser occipital
nerve with recurrent paroxysmal attacks of severe, sometimes shooting pain lasting
seconds to minutes. In addition, he has the requisite dysesthesia or allodynia with
tenderness over the branches of the nerve. At this point, we do not yet know if he
would respond to occipital nerve blocks. Finally, ICHD-3 requires that the clinical
picture is not better explained by another disorder.

Occipital neuralgia-like symptoms can arise in both the peripheral and central
nervous systems. Given patient’s history, the present symptoms suggest the onset of
a central pain syndrome, most likely attributable to multiple sclerosis (MS). Once
thought to be relatively rare in the MS population, central pain syndromes, including
occipital and trigeminal neuralgia, are increasingly recognized as highly prevalent
and clinically significant. MS patients will frequently present with atypical or
nonspecific pains, and in evaluating any new complaints, the clinician must keep
in mind a broad differential.

Occipital neuralgia is most often idiopathic but can arise from injury to the nerve
at peripheral locations along the path from the C1 and C2 nerve roots to the distal
branches of the greater or lesser occipital nerves. Potential etiologies along this path
include trauma, repetitive flexion and extension, bone tumors, and vascular lesions.
Within the central nervous system, diseases affecting the dorsal root entry zone,
extramedullary and intramedullary spinal cord disease, and lesions in the region of
the trigeminal nucleus caudalis may give rise to occipital neuralgia. Multiple sclerosis
and other inflammatory disorders of spinal cord (i.e., neuromyelitis optica, idiopathic
myelitis) can cause occipital neuralgia, usually in context of other cord symptoms
and signs. In an MS patient, “electric” type of pain radiating down the neck could
be due to “Lhermitte’s sign.” This pain syndrome has been linked to cervical lesions
in MS but can occur with other cervical pathologies. In MS, Lhermitte’s sign is
typically provoked by neck flexion, radiates to the back or lower legs, but is highly
variable in location and duration of pain.

The differential diagnosis of occipital neuralgia also includes a number of more
common causes of occipital and neck pain, including symptoms due to cervical
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spondylosis and muscular or tendinous causes. Other more rare causes of pain that
can mimic occipital neuralgia include vascular lesions such as cavernous angioma
and a dural arteriovenous fistula at the cervical level, as well as neoplastic ones such
as intramedullary tumors, schwannoma of the craniocervical junction, lymphoma, or
an osteolytic lesion of the cranium. Herpes is always in differential of pain in
radicular distribution, even in the absence of rash, which may antecede pain or be
absent altogether (herpes sine herpes).

In a patient with MS, occipital neuralgia is likely related to the underlying
diagnosis, but it is prudent to obtain cervical, gadolinium-enhanced MRI to exclude
rarer secondary causes and to assess for the presence of a culprit demyelinating
lesion.

39.3 Diagnostic Workup of the Case

Our patient received an MRI of the brain and cervical spine (Figs. 39.1 and 39.2).
The cervical spine MRI reveals several lesions, most notably, in the region of C2
(Fig. 39.1a, b), which could account for the occipital neuralgia features. There are
also lesions in the right C2 lateral fasciculus, right lateral central cord at C2-C3, and
the right anterolateral cord at C4-C5. MRI of the brain shows, most notably, the
large Dawson’s finger on sagittal image (Fig. 39.2a) and the several periventricular
and juxtacortical lesions on the axial FLAIR images (Fig. 39.2b).

After the workup, the patient underwent an occipital nerve block with xylocaine
and immediately achieved a significant (80 %) reduction in his pain intensity. He was
then started on carbamazepine, which was increased to 400 mg twice daily with
good control of his symptoms.

Fig. 39.1 (a, b) Multiple cervical lesions noted on MRI spine consistent with multiple sclerosis
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Fig. 39.2 (a, b) Periventricular and juxtacortical lesions on MRI brain

39.4 Summary of the Case

Our patient presented for evaluation for new paroxysmal occipital pain in the setting
of relapsing remitting MS and a long-standing history of migraine with visual aura.
His occipital symptoms are described as stabbing, sharp, and intermittent, with pain
around the posterior scalp on the left with allodynia in that area. Pain radiated to the
front of the head, a finding explained by convergent input to the trigeminal nucleus
caudalis from the upper cervical roots and the first division of the trigeminal nerve.
Clinically, he has features that are most typical for occipital neuralgia, though some
aspects are reminiscent of Lhermitte’s sign, which may share a common pathogen-
esis in some cases (i.e., lesions in the upper cervical spine) of occipital neuralgia.
His workup confirmed the presence of a lesion in the upper cervical spine consistent
with a probable demyelinating etiology. Such localization has been noted in case
series of MS patients with occipital neuralgia-type pain.

39.5 Definition of Central Neuropathic Pain Attributable
to Multiple Sclerosis

The International Association for the Study of Pain (IASP) in its Taxonomy, revised
in 2011, defined central pain as “pain initiated or caused by a primary lesion or
dysfunction in the central nervous system.” This was distinguished from peripheral
neuropathic pain (i.e., caused by damage to the peripheral somatosensory nervous
system, such as peripheral neuropathy or radiculopathy) as well as from nociceptive
pain (i.e., from damage to nonneural tissue attributed then to activation of nociceptors,
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such as damage to muscles, joints, viscera, etc.). The International Headache
Society criteria define the syndrome of central neuropathic pain attributable to
MS as involving unilateral or bilateral craniocervical pain with a range of clinical
symptoms. Sensory symptoms, if present, should be attributable to demyelination
of the central nervous system, though precise localization is often difficult. Silent
lesions and unexplained symptoms are common.

39.6 Brief General Information

Central pain syndromes in MS are both common and clinically significant. A range
of recent data has found that the large percentage of MS patients experience
neuropathic pain and many will present with multiple pain complaints. Central pain
in MS may manifest as dysesthetic limb pain, trigeminal neuralgia (TN), occipital
neuralgia, Lhermitte’s sign, and painful tonic spasms, among others. Though preva-
lence estimates vary, most support the idea that dysesthetic limb pain remains the
most common form of central pain in MS, followed by Lhermitte’s sign, and then
the cranial neuralgias. Beyond a single case series, very little evidence regarding
occipital neuralgia in MS has been reported. Trigeminal neuralgia, however, has
been recognized for some time as a common entity in MS patients. Some cases of
TN in MS show well-situated plaques in the trigeminal root zone of the pons, while
other patients with similarly placed lesions remain asymptomatic.

Central pain syndromes have been attributed to damage to the spinothalamocor-
tical pathways. However, imaging studies generally show disseminated lesions in
both brain and spinal cord, which do not readily correlate to pain symptomatology.
Damage to spinal cord nociceptive pathways mediated through loss of GABA
inhibitory interneurons has also been proposed as a possible contributing factor.
Regardless, pain symptoms in MS are often patchy, highly variable, and typically
associated with abnormalities in quantitative sensory testing.

Risk factors for the development of chronic pain in MS patients are inconsistent,
with the association between pain syndromes and older age, longer disease
duration, and greater disease severity being somewhat controversial. There is good
evidence, however, that patients with one pain syndrome appear to be more likely
to have another pain syndrome. Chronic pain has also been frequently linked to
comorbid depression, anxiety, and several other psychosocial factors including
scores on pain coping scales and pain-related catastrophizing.

In our patient, a new central pain syndrome is superimposed on long-standing
migraine, reflecting the complicated reality of coexisting pain syndromes in
MS. Migraine appears to be associated with MS, and MS patients have been found in
a number of studies to be more than twice as likely to report migraine headaches.

Despite case reports of headaches triggered by acute MS lesions, in the majority
of cases, the headache symptoms preceded the diagnosis of MS, suggesting a
more complex relationship between primary headache disorders and MS than a
“single-lesion” theory may imply. Given that most headache disorders precede the
diagnosis of MS by several years, recent work has looked at the idea that migraine
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may predispose patients to developing MS. In particular, our own recent work
suggests that migraine constitutes a modest risk factor for the development of
MS. Hypothetically, migraine may lead to changes in the permeability in the blood-
brain barrier and endothelial damage, thereby lowering the threshold for developing
CNS-directed autoimmune process in susceptible individuals.

The relationship between headache and MS disease characteristics remains
incompletely understood. Migraine does not appear to be associated with higher
disability or lesion burden on MRI, but may be more common in patients of younger
age and relapsing form of the disease. There is evidence that MS patients with
migraine also have more central pain complaints, including brief shooting pains into
the jaw and back of the head, facial pain, temporomandibular joint syndrome,
Lhermitte’s sign, and painful spasms.

Clinicians who are encountering patients with headache and MS also need to be
aware that treatment with interferons-beta (IFNb) can trigger or worsen preexisting
headaches. In our experience, the effects of IFNb can be mitigated in most cases by
pretreatment with NSAIDs and, sometimes, oral prednisone, as well as ensuring
adequate hydration status on days of injection. Interestingly, although natalizumab
infusions can cause headache, recent work with patients with known migraine found
that only IFNDb, but not natalizumab, increased the rate of preexisting migraine.

In conclusion, the coexistence of pain syndromes in MS is the rule rather than the
exception, and the framework of central pain includes a diverse group of syndromes
and presentations that are clinically significant in the MS population.

Key Points Regarding Central Pain Syndromes in MS

* Central pain syndromes are not only common in MS but are frequently
comorbid with other pain complaints including migraine.

* Neuralgia-form pain syndromes can be associated with central nervous
system lesions in MS and are often localizable to the cervical spine.

* Central pain syndromes may manifest as dysesthetic limb pain, Lhermitte’s
sign, occipital and trigeminal neuralgia, and painful tonic spasms, among
other disorders.

* Migraine is also associated with MS, and patients with both migraine and
MS are at increased risk for a range of other central pain complaints.

* Despite the occasional reports of isolated lesions causing new-onset
migraine or other headaches, the relationship between migraine and MS
remains complex; preexisting migraine does appear to be a modest risk
factor for developing MS.

» IFNbs are well known to trigger or worsen preexisting headaches, but
these can be avoided with proper pretreatment.
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