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Abstract

Streszczenie

It is estimated that 30-80% of the population in Europe and the United States experience frequent and recurrent headaches,
the most common of which are tension-type, migraine and cluster headaches. Migraine can also overlap with tension-type
headache, which is referred to as vasomotor or mixed headache. According to the 3™ edition of the International Classification
of Headache Disorders (ICHD-3 beta), these entities are classified as idiopathic (primary) headaches, where pain is both the
essence and the main symptom of the disease. Idiopathic headaches are difficult to diagnose as they differ mainly in intensity.
When collecting medical history, the focus should be placed on the duration and location of pain. Therefore, a thorough
interview to assess subjective pain intensity is one of the basic elements of the diagnostic workup. Tension-type headache,
migraine and cluster headaches are also characterised by specific symptoms, identification of which is essential for the
diagnosis. Cluster headache produces the most typical symptoms. Since these types of headaches require different therapeutic
strategies, it is necessary to differentiate them. Their treatment requires interdisciplinary cooperation of, among others,
dentists, neurologists, and physiotherapists. In this paper, we made an attempt to discuss the pathogenesis, symptoms and
differential diagnosis of tension headache, migraine and cluster headache, based on literature review.
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U 30-80% populacji w Europie i Stanach Zjednoczonych wystepuja czeste i nawracajace bole glowy, sposréd ktorych najczestsze
s bole: napieciowy, migrenowy i klasterowy. Migrena moze tez wystepowaé jednoczesnie z bolem napieciowym -
w takiej sytuacji mowimy o boélu naczynioruchowym lub bélu mieszanym. Schorzenia te wedlug Migdzynarodowej Klasyfikacji
Bolow Glowy (The International Classification of Headache Disorders, 3¢ edition, ICHD-3 beta) klasyfikowane sg jako samoistne
(pierwotne) bédle gtowy - bdl stanowi istote choroby i jej gléwny objaw. Diagnostyka idiopatycznych bélow glowy jest trudna,
poniewaz réznia si¢ one od siebie gléwnie natezeniem. W trakcie zbierania wywiadu nalezy zwrdci¢ uwage przede wszystkim
na czas trwania oraz lokalizacje bolu. W zwiazku z tym jednym z podstawowych elementéw diagnostycznych jest wnikliwy
wywiad, ktory ocenia subiektywne doznania boélowe. Zaréwno napigciowy, migrenowy, jak i klasterowy bol gtowy cechuja sie
réwniez objawami dla nich specyficznymi, ktérych rozpoznanie jest niezbedne dla ustalenia diagnozy. Najbardziej
charakterystyczne objawy towarzysza klasterowemu bélowi glowy. Ze wzgledu na fakt, ze wymienione rodzaje bélow glowy
wymagaja odrebnego postepowania leczniczego, niezbedne jest ich réznicowanie. W ich leczeniu konieczna jest
interdyscyplinarna wspélpraca miedzy innymi lekarzy stomatologéw, neurologéw i fizjoterapeutéw. W niniejszej pracy na
podstawie pi$miennictwa podjeto prébe przedstawienia zaréwno patogenezy, objawéw, jak i diagnostyki réznicowej
napieciowego boélu glowy, migreny oraz klasterowego bolu glowy.

Stowa kluczowe: napieciowy bdl glowy, migrena, klasterowy bol glowy, patogeneza, objawy
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INTRODUCTION

ulation in Europe and the United States experi-

ence frequent and recurrent headaches?, with
tension-type headache (TTH), migraine and cluster head-
ache, which belongs to the trigeminal autonomic cephalal-
gias (TAC), being the most common forms. Each of these
conditions has been divided into several subtypes based
on appropriate criteria. According to the 3* edition of the
International Classification of Headache Disorders (ICHD-3
beta), these headaches are classified as idiopathic (prima-
ry) headaches, where the pain is both the essence and the
main symptom of the disease®. As estimated by various au-
thors, the mean incidence of migraine in the general pop-
ulation ranges from 2-3%** to up to 20%”), with women
more likely to be affected than men (3:1); the incidence of
tension-type and cluster headache is 30-80%® and <1%,
respectively. Migraine can also overlap with TTH, which
is referred to as vasomotor or mixed headache. Idiopathic
headaches are difficult to diagnose as they differ mainly in
severity rather than qualities. Since these types of head-
aches require different treatment strategies, it is necessary
to differentiate them. We made an attempt to discuss the
pathogenesis, symptoms and differential diagnosis of ten-
sion-type headache, migraine and cluster headache, based
on literature review.

Epidemiological data show that 30-80% of the pop-

THE PATHOGENESIS OF TENSION-TYPE
HEADACHE

Attempts have been made to explain the pathomechanism
of TTH using the biopsychosocial model. All groups of fac-
tors (biological/physiological and psychological/social) in
this model are equally important and are subject to mu-
tual influences. The model assumes the levels of the pain
process. Neurophysiological processes make up the central
level. The secretory, immune and autonomic systems are
considered peripheral systems. The psychosocial sphere in-
cludes the processes of cognitive assessment and emotion-
al responses to situations that modify the course of physio-
logical processes at both the central and peripheral levels!'?).
Central nervous system (CNS) activity at the central level
may influence or be a source of muscle pain. It is a conse-
quence of continuous secondary pulsation related to deep
pain as a result of an elevated level of emotional tension (ex-
citation of the autonomic system) or as a result of changes
in the descending inhibitory pain system. CNS phenom-
ena excite the peripheral sensory neurons and cause an-
tidromic release of allogenic substances to peripheral tis-
sues, thereby inducing pain®. Central excitation effects
can also induce motor effects (through efferent neurons),
causing muscle contractures'?. Research suggests an im-
portant role of psychological factors in the pathogenesis of
TTH. Torelli et al. have shown that patients with TTH are
more likely to experience negative automatic thoughts (as
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in depression), are characterised by a lower ability to recog-
nise emotions and achieve lower assertiveness scores, with
a correlation between the intensity of their negative auto-
matic thoughts and the frequency of TTH"". Researchers
also suggest that prolonged attention and concentration ef-
forts, as well as emotional tension may be considered as
psychological triggers®.

THE PATHOGENESIS
OF MIGRAINE HEADACHE

Several pathogenetic theories have been proposed for mi-
graine pain. Despite confirmed genetic predisposition to
migraine, especially the one with aura, there are many en-
vironmental and pathological factors, such as atherosclero-
sis and temporal arteritis, that also contribute to this type
of headache'2!%.

The genetic aetiology of migraine has been confirmed
in studies in families with familial hemiplegic migraine
(FHM). The presence of genes associated with ion chan-
nels, and thus impaired membrane excitability, is the like-
ly pathogenetic factor. Half of the cases of FHM are caused
by a mutation in the CACNAIA gene, which encodes the
Cav2.1 P/Q voltage-dependent calcium channel (FHM 1).
Mutations in the ATP1A2 gene for Na*/K* ATPase (FHM 2)
account for 20% of FHM cases. The FHM 3 subtype is
caused by mutations in SCNIA encoding the neural Na*
channel("*19 Other researchers emphasise the patho-
genetically important role of the HEPH (responsible for
iron transport and homeostasis) and KCNK18 (respon-
sible for potassium transport and homeostasis) genes"®.
Epidemiological studies also confirmed the predisposi-
tion to migraine with aura in individuals with a mutation
of the C677T gene encoding methylenetetrahydrofolate
reductase?.

Disturbed cerebral blood flow during a migraine attack in-
dicates a vascular aetiology. The aura, which occurs as a re-
sult of contraction of the arteries arising from the inter-
nal carotid artery, leading to ischemia of important brain
regions followed by arterial relaxation and pulsation, oc-
curs in the first stage'”). Mechanical arterial deformation
stimulates nociceptors and afferent fibers within vascular
and perivascular tissues. The pain caused by disrupted ce-
rebral blood flow is throbbing and often accompanied by
vegetative symptoms such as lacrimation, photosensitivity,
and nausea. The last stage involves perivascular oedema and
postictal symptoms*?). The fact that migraine is more com-
mon in patients with cardiovascular diseases, such as ath-
erosclerosis or temporal arteritis, may be evidence for the
vascular theory!”.

According to the neurogenic theory, an inhibition of corti-
cal activity is responsible for aura, whereas vasomotor dis-
orders are of a secondary nature’?.

During headache, aseptic inflammation of the trigeminal
nerve is also observed, as a result of which pro-inflamma-
tory substances and neuropeptides (substance P, neurokinin
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A, calcitonin gene-related peptide - CGRP) are released
from its sensory endings, which promotes meningeal ex-
pansion and permeability, and the development of an in-
flammatory reaction®'?).

According to another (biochemical) theory, serotonin,
which by binding to the 5-HT1B/D-receptor also main-
tains vascular wall tension, is responsible for the central
perception of pain. Its reduced serum levels cause relax-
ation and pulsation of the arterial walls, and an increase
in their permeability to pain-promoting cytokines*'®),
It has also been shown that migraine symptoms can be
induced by dopaminergic stimulation. Dopamine recep-
tor hypersensitivity has been shown in migraine patients.
Co-administration of dopamine receptor antagonists with
other anti-migraine drugs increases the efficacy of anti-
migraine treatment. According to the biochemical theory,
migraine is a primary CNS disease, while impaired cere-
bral perfusion is of a secondary nature. However, further
research is needed to elucidate the pathomechanism of
aura and the postictal phase®*-22.

THE PATHOGENESIS
OF CLUSTER HEADACHE

The pathogenesis of cluster headache is not fully under-
stood®. The hypothalamus is considered to play a major
role in generating the episodes. The peripheral nervous sys-
tem is probably also involved®. Severe pain is caused by
the stimulation of the ophthalmic nerve (the first and the
smallest branch of the trigeminal nerve - V1), while activa-
tion of the cranial parasympathetic part of the facial nerve
induces autonomic symptoms2).

THE SYMPTOMS OF PRIMARY HEADACHES

Headaches (tension-type, migraine and cluster headaches)

produce characteristic symptoms, identification of which is

essential for the diagnosis. According to the International

Headache Society®, TTHs are classified as:

1. infrequent episodic TTH - at least the last 10 episodes
with a frequency of less than 1 episode per month (<12
days a year);

2. frequent episodic TTH - at least 10 episodes with an av-
erage frequency of 1-14 episodes per month for more
than 3 months, for at least 12 days but not more than
180 days per year;

3. chronic TTH - persisting for at least 15 days per month
over at least 3 months and for more than 180 days per
year.

The diagnostic criteria for the diagnosis of TTH have been

also set:

1. headache lasting from 30 minutes to 7 days;

2. atleast 2 of the following symptoms: bilateral, pressing,
tightening (nonpulsating) quality, mild or moderate in-
tensity, the pain does not worsen with routine physical
activity;
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3. both symptoms: no nausea or vomiting (lack of appetite
may occur), sensitivity to light or sound, or the presence
of one of these symptoms;

4. pain not attributed to any other disorder®.
Tension-type headaches can occur with and without peri-
osteal tenderness (increased periosteal tenderness upon
palpation).
TTH usually lasts from 30 minutes to up to 7 days. Unlike
migraine, TTH is not paroxysmal in nature, but it grows
slowly and is not preceded by prodromal symptoms®?". It is
usually described as continuous and persistent pain, with the
feeling of a clamp squeezing the skull or tightening around
the head. It is mild to moderate, and rarely reaches the in-
tensity of migraine pain. Despite the presence of symptoms,
patients are able to perform their daily activities, and physi-
cal activity generally does not exacerbate the pain. TTH at-
tacks are not preceded by aura. Nausea is extremely rare and
occurs only in cases of very severe pain (0.5% of patients).
The accompanying symptoms, such as photophobia, sleep
disturbances, hypersensitivity to noise, chronic fatigue, de-
creased appetite, may occur, but are not considered specific.
If present, they are much milder than the ones in migraine
and do not correlate with the severity of pain. Most TTHs
are bilateral, usually involving the entire head or the tem-
ples. Migraine headaches, on the other hand, initially effect
one hemisphere, and extend to the entire head over time!:*1?),
Epidemiological data show that migraine affects about 10%
of the Popish population. Migraine can affect people of
all ages, with peaks in prevalence between 30s and 50s?°.
The global prevalence is comparable and ranges from 3%
to up to 20%@”. Several types of migraine have been dis-
tinguished: migraine without aura, which is the most com-
mon type of migraine (80-90% of cases), migraine with
aura (10-15%), chronic migraine and episodic migraine®".
The International Headache Society proposed simplified
diagnostic criteria for migraine. These criteria include fre-
quent headaches lasting 7-72 hours, without abnormalities
in physical examination and in the absence of other causes
of pain. Furthermore, at least 2 of the following pain quali-
ties are necessary: unilateral, pulsating, moderate to severe,
and aggravated by body movement. The pain is accompa-
nied by at least one of the following: nausea and/or vomit-
ing, photophobia and phonophobia®?.

The clinical picture of aura in migraine is very diverse.

In most cases, it precedes the onset of pain, but it may occur

simultaneously. Aura is manifested by fully reversible focal

symptoms (visual disturbances - lines, dots, circles or flash-
es of light moving in the field of vision, impaired sensation,

motor or speech dysfunctions, or brainstem symptoms, e.g.

dizziness, impaired balance, problems with eye movements,

including nystagmus), developing gradually and lasting

5-60 minutes, which are followed by the headache®.

Migraine pain is described as pulsating, intense and often

limited to one side of the head (hemicrania). It is aggravated

by even the slightest physical activity. Prodromal symptoms,
such as stiff neck, problems focusing, excessive yawning,
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scotomas, hemianopia, hemiplegia, and speech disorders,
are predicative of migraine onset. The attacks are spontane-
ous and recurrent. They can also be caused by characteristic,
though often unique and variable factors, such as: weather
changes, wind, sleep disturbances, certain food products
(chocolate, cheese, red wine in particular), as well as med-
ications (e.g. nitrates, oral contraceptives). Some migraine
patients experience episodes of tension-type headache be-
tween migraine attacks. Both TTH and migraine can evolve
into a form where pain occurs almost every day®7%).
Cluster headache is the most severe type of primary head-
ache®?). The affected patients experience severe, one-sid-
ed pain, which may be accompanied by anxiety and agi-
tation®*?). Suborbital, frontal and temporal locations are
typical. Its specific symptoms include eyelid oedema, con-
junctival injection, lacrimation, runny nose or nasal con-
gestion. The pain persists for several to 180 minutes, with
mean duration of 45-60 minutes®?.

According to the International Society of Headache, cluster

headache is classified as:

1. Episodic cluster headache - more common, accounting
for 85% of cases. It is characterised by attacks (clusters)
occurring every day over the period of several weeks
or months. Pain occurs several times a day, especially
at night. There are remission periods between the clus-
ters, which may last from one month to several years®.

2. Chronic cluster headache - the attacks recur for over
a year. There is no remission or remission that lasts less
than three months. This cluster headache subtype can
develop from an episodic subtype or be chronic already
from the outset(?>*30,

According to ICHD-3 beta, the following criteria must be

met to diagnose cluster headache:

1. atleast five attacks fulfilling criteria 2—4;

2. severe or very severe unilateral orbital, supraorbit-
al and/or temporal pain lasting 15-180 minutes (when
untreated);

3. either or both of the following: a) at least one of the
symptoms (ipsilateral to the headache): conjunctival in-
jection and/or lacrimation, nasal congestion and/or rhi-
norrhoea, eyelid oedema, forehead and facial sweating,
miosis and/or ptosis, b) restlessness or agitation;

4. occurring with a frequency of 1-8 times per day®.

DIFFERENTIAL DIAGNOSIS OF HEADACHE

Differential diagnosis is primarily based on thorough medi-
cal interview assessing subjective pain sensations. Migraine
and TTH are more common in women as opposed to clus-
ter headache, which is more common in men. No influence
of social, economic or intellectual factors on TTH and mi-
graine has been shown. TTH affects all age groups but is
most common among middle-aged individuals"?.

The duration of pain is the differentiating factor: 30 min-
utes to 7 days for TTH, 7-72 hours for migraine, and 15
minutes to 3 hours for cluster headache®>”?. Each of these
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conditions has its own characteristics. TTH is a pressure or
squeezing pain that is not exacerbated by physical activity.
Migraine is a throbbing pain that interferes with daily ac-
tivities and is aggravated by physical exercise. Cluster head-
ache is a very severe, excruciating pain.

TTH is usually bilateral, while migraine and cluster head-
ache are unilateral, with the latter one usually located super-
orbitally and temporally™®'#2.

Among the discussed primary headaches, the most char-
acteristic symptoms are seen in cluster headache, and these
include conjunctival injection, lacrimation, nasal conges-
tion, runny nose, facial sweating, miosis, ptosis and eyelid
oedema®**). Nausea and, sometimes, vision or hearing im-
pairment may occur in TTH and migraine!,

The circumstances of pain are also a differentiating factor.
A migraine attack may be triggered by factors such as red
wine, cheeses, exposure to specific smells (e.g. cigarette
smoke)®!, while TTH may be caused by emotional stress'®.
Alcohol can be a trigger for cluster headache®?.

The fact that patients with migraine develop symptoms typ-
ical of migraine as well as yawning, nausea, vomiting and
arterial hypotension after administration of dopaminer-
gic agonists, which is not observed in TTH patients, may
be helpful in the diagnosis. Dopaminergic antagonists are
therefore beneficial treatment for migraine but fail to alle-
viate the TTH symptoms®. Ergot preparations do not af-
fect the course of TTH; however, tricyclic antidepressants
have been shown to be effective®. Sumatriptan is used in
the treatment of cluster headache, but it can also relieve or
alleviate migraine®”. This type of pain is also relieved by in-
haling pure oxygen. Recent studies recommend higher dos-
es of pure oxygen, i.e. 7-10 L/min for 15 minutes®@?.

No abnormalities other than the tenderness at the site of head
and neck muscle attachments in some patients with TTH are
found in physical examination. So far, no specific biochem-
ical markers of TTH have been identified; however, Ashina
et al. have shown an increase in CGRP levels in patients with
this type of primary headache®*%. In the case of the presence
of non-specific symptoms, it is useful to exclude masticatory
dysfunction, which indirectly points to migraine®®.

CONCLUSIONS

The headaches described in this paper have been classified
by the International Headache Society as primary head-
aches, which are highly common in the general population.
Accurate differential diagnosis and interdisciplinary coop-
eration between dentists, neurologists, and physiotherapists
are necessary to exclude other causes of headache (second-
ary headaches) and to establish an accurate diagnosis that
will allow to implement effective treatment.
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