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Abstract Primary cough headache, primary exertional head-
ache, primary sexual headache, and idiopathic stabbing
headache are included in “Other Primary Headaches” (Group
4) in the International Classification of Headache Disorders,
2nd edition (ICHD-II). Headaches provoked by cough,
exertion, and sex have different age distributions, but they
do share some clinical and pathogenic characteristics. The
triggering activities frequently involve Valsalva-like maneu-
vers, which may explain part of the pathogenesis. Primary
stabbing headache is common and characterized by ultra-short
stabbing headaches. All these headache disorders respond
well to indomethacin, and they are commonly comorbid with
migraine except for primary cough headache. Of note, some
patients with sexual headache had reversible cerebral vaso-
constriction syndromes. Recent large-scaled studies have
revealed that the ICHD-II criteria of these four headache
disorders cannot be completely fulfilled. Further revisions for
the ICHD-II criteria are required based on these results of the
evidence-based studies.
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Introduction

It has been recognized for decades that headaches can occur
during exertion, cough, and sexual activities [1]. These
headache disorders share many pathophysiologic and clinical
characteristics. Provoking activities frequently involve a
Valsalva-like maneuver [2]. Some patients have more than
one of the above headache triggers. All these headache
disorders frequently respond to indomethacin [3]. Most
importantly, these headache disorders can be divided into
idiopathic or symptomatic. Therefore, investigation of sec-
ondary causes is mandatory for patients with these headaches.

Primary stabbing headache (PSH) is characterized by
transient, sharp jabbing pains that occur within a small,
localized area of the scalp [4, 5]. Many terms have been
used in the literature to describe the symptoms of stabbing
headache, including “ice pick-like pains,” “sharp short-
lived head pains,” “needle-in-the-eye syndrome,” and
“jabs and jolts syndrome” [4-6]. PSH is common, and
almost all of them are idiopathic. It also responds to
indomethacin [3].

The International Classification of Headache Disorders,
2nd edition (ICHD-II) includes all these four headache
disorders in Group 4, “Other Primary Headaches” [7]. The
pathogenesis of these headache disorders is still poorly
understood, and relevant studies are limited. The diagnostic
criteria proposed by ICHD-II need further validation. In recent
years, several large-scaled community-based or clinic-based
studies [8ee, 9ee, 10, 1lee, 12—15¢¢] were published, which
provide us an opportunity to revisit these headache disorders.

Epidemiology

Table 1 shows the prevalence and the clinical characteristics of
the four primary headache disorders discussed in this article.
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Table 1 Prevalence and clinical characteristics of primary cough, exertion, sex, and idiopathic stabbing headache

Primary cough headache

Primary exertional

Primary sexual headache = Primary stabbing

headache headache

Prevalence (%)

Community 1 1-30.4 1 2-35.2

Headache clinics 0.4-1 53 1 13
Gender predominance Male Female Male Female
Onset age, y Usually >40 Mainly <30 Mean, 20-30; peak, 3040 Mean, 28-48; peak, 47-53
Duration 1 sto30 min 5 minto 48 h 10 minto 6 h A few seconds
Quality Mostly explosive or dull pain Pulsating (59-87%) Preorgasmic: dull pain Stabbing

Orgasmic: explosive

Lateralization Bilateral Bilateral Bilateral Usually unilateral
Comorbidity with migraine (%) — 46 19-47 25-83.8

Primary Cough Headache

One earlier cross-sectional epidemiologic study found the
lifetime prevalence of primary cough headache (PCH) to be
about 1% [16]. Three recent studies showed about 0.4—1%
of headache patients consulted a medical clinic because of
cough headache [8¢e, 9¢¢, 17]. The frequency of secondary
cough headache patients is lower in Asians than in Westerners
(10.8% vs 58.8%, respectively). Because the most common
secondary causes of cough headache are Chiari malformation
type I and posterior fossa lesion [8ee, 9¢¢], the lower prevalence
of Chiari malformation type I in Asians may account for this
discrepancy [9+¢]. PCH is more prevalent in men [1, 8ee, 9ee]
and usually occurs later than 40 years of age [1, 8ee, Oee].

Primary Exertional Headache

One earlier population-based study estimated the preva-
lence of primary exertional headache (EH) at about 1%
[16]. The later Vaga study found that the prevalence of EH
in adults was 12.3% [10], whereas a recent report on
Taiwanese adolescences found a prevalence of 30.4%
[[1ee]. The discrepancies in the reported prevalence might
be due to recall bias of early life experiences and being less
physically active in adults. A trend of decreasing preva-
lence with increasing age was disclosed in the adolescent
study [11e°], and the age of onset was usually younger than
30 years old in the Véaga study [10]. These two large-scaled
studies both found a female predominance, in contrast to
the finding of significant male preponderance in previous
hospital-based studies [1, 18]. EH accounted for about
5.3% of patients in a headache clinic in Turkey [17].

Primary Headache Associated with Sexual Activity

Only population-based study has reported the lifetime
prevalence of headache associated with sexual activity

@ Springer

(HSA) to be about 1% [16]. Two clinic-based studies
reported that HSA accounted for 1% of all patients [13,
17]. More men than women have this disorder, with a
ratio of 3 to 4:1 [13, 19, 20e, 21]. The mean age of onset
was between the 30th and 40th years of life [13, 19, 20e,
21]. Orgasmic headache was the most common subtype
[13, 20¢].

Primary Stabbing Headache

One earlier population study based on personal examination
estimated the prevalence of PSH to be 2% [16]. However,
one large-scale population study evaluating the prevalence
of PSH reported 35.2% of the 18 to 65-year-old subjects
were found to have such jabs [14]. The overall prevalence
of PSH was higher among women, with a female-to-male
ratio in the range of 1.5 to 2.3 [14, 15¢¢]. The mean age of
onset was around 28 years in the community-based study
[14] and 48 years old in the clinic-based study [15¢¢]. Most
of the patients had low frequencies of attacks, so they
seldom visited a doctor. The prevalence of PSH was about
13% in Taiwan and Turkey headache clinics [14, 17]. The
high prevalence might be due to the lack of a referral
system in Taiwan.

Clinical Characteristics and ICHD-II Diagnosis
Primary Cough Headache

PCH represents the headache provoked by cough
without any intracranial disorder. The diagnostic criteria
for PCH proposed by the ICHD-II include the following

[7]:

A) Headache fulfilling criteria B and C
B) Sudden onset, lasting from 1 s to 30 min
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C) Brought on by and occurring only in association with
coughing, straining, and/or Valsalva maneuver
D) Not attributed to another disorder

PCH is moderate to severe in intensity with mostly
explosive or dull pain at onset but could be pulsatile,
stabbing, or sharp sometimes. The duration of headache is
usually short-lasting. However, different from the ICHD-II
criteria, as recently reported 10.8% of PCH patients had
headache durations of more than 30 min [9e¢]. Most
patients suffered headaches bilaterally, located usually in
the occipital but also in the frontal, temporal, or vertex area.
Associated features, such as nausea, vomiting, photopho-
bia, and phonophobia, were uncommon. Besides cough,
many patients had other triggers for their headaches,
including straining at stool, bending down, heavy lifting,
Valsalva maneuver, laughing, sneezing, crying, exertion,
and sexual activity [1, 8¢, 9e¢]. The exertion and heavy
lifting were less common in PCH patients than those with
secondary etiologies [9e°].

Primary Exertional Headache

The definition of “exertion” was imprecise historically [1,
18]. Some used the term EH to describe headaches
precipitated mainly by Valsalva-like maneuvers, which
had a prompt mode of onset and lasted for seconds to
minutes [18]; others specifically referred to EH as head-
aches that occurred during or after sustained physical
exercise, which tended to be less abrupt in onset and would
last longer [1]. There hasn’t been a unified consensus, but
both the ICHD-II criteria [7] and two large epidemiological
studies [10, 11+¢] adopted the latter one.

The diagnostic criteria in the ICHD-II for primary EH
include the following [7]:

A) Pulsating headache fulfilling criteria B and C

B) Lasting from 5 min to 48 h

C) Brought on by and occurring only during or after
physical exertion

D) Not attributed to another disorder

Exertional headaches are commonly bilateral, pulsating,
and short-lasting; however, these characteristics are not
invariable. The ICHD-II criteria are simple but might not be
exhaustive in diagnosing EH, especially in adolescents.
Criterion A necessitates a “pulsating” headache, which
could be found in 87% of EH sufferers in the Vaga study
[12] but only disclosed in 59% of adolescent patients [11ee].
In addition, the duration of EH was less than 5 min in 46%
of adolescent sufferers, making criterion B less applicable.
Further revision of the ICHD criteria is required to cover
the possible implicit characteristics of EH in adolescents
such as nonpulsating and shorter headache duration [22].

Comorbidity with migraine is quite common in EH. The
Vaga study found that 46% of patients had both EH and
migraine [10]. The Taiwan adolescent headache study also
found that 48% of migraineurs had EH [11¢¢]. Subjects who
have comorbid migraine would have EH bearing more
migrainous features [11ee].

Primary Headache Associated with Sexual Activity

Primary sexual headache was previously called benign
orgasmic cephalgia, benign coital headache, or benign
sexual headache [19, 23, 24]. The ICHD-II uses the term
primary HSA [7] because these headaches are not only
precipitated during sexual intercourse or orgasm, but also
because similar headaches can occur during masturbation
and nocturnal emission [24]. Even though a secondary
cause is less common (7-11%) for HSA, it is mandatory to
exclude possible underlying causes, such as subarachnoid
hemorrhage [1, 8ee].

The typical pain of HSA is bilateral and occipital,
usually lasting from 10 min to 6 h [13]. These headaches
are occasionally associated with nausea, vomiting, and
mood disturbance [13]. Comorbidity with other primary
headaches, such as migraine, benign exertional headache,
and tension-type headache, is common [13, 21]. The ICHD-
IT proposed the diagnostic criteria for two subtypes of HSA:
preorgasmic headache (4.4.1) and orgasmic headache
4.4.2) [7].

Preorgasmic Headache (4.4.1)

A) Dull ache in the head and neck associated with
awareness of neck and/or jaw muscle contraction and
fulfilling criterion B

B) Occurs during sexual activity and increases with sexual
excitement

C) Not attributed to another disorder

Orgasmic Headache (4.4.2)

A) Sudden severe (‘explosive’) headache fulfilling
criterion B

B) Occurs at orgasm

C) Not attributed to another disorder

However, the only comparative study between the two
subtypes found no significant differences in demograph-
ics, clinical features, comorbidities, and prognosis,
except for the mode of headache onset [13, 20e]. It is
believed that they are different manifestations of the same
disorder [13]. HSA is also commonly associated with
migraine. The prevalence varied from 19% to 47% [13,
25, 26].
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Primary Stabbing Headache

The ICHD-II diagnostic criteria for PSH are as follows [7]:

A) Head pain occurring as a single stab or a series of stabs

B) Exclusively or predominantly felt in the distribution of
the first division of the trigeminal nerve (orbit, temple,
and parietal area)

C) Stabs last for up to a few seconds and recur with
irregular frequency, ranging from one to many per day

D) No accompanying symptoms

E) Not attributed to another disorders

Nevertheless, one recent large-scaled study found the
pain was most frequently localized posteriorly, especially in
the occipital and nuchal areas (58%), followed by parietal
(49%) [15¢¢]. Only 30% patients fulfilled criterion B of the
ICHD-II criteria proposed for PSH, in which the pain is
“exclusively or predominantly in the distribution of the first
division of the trigeminal nerve.” About 15% patients could
not fulfill criterion C of the ICHD-II criteria proposed for
PSH, in which patients should have “no accompanying
symptoms.”

Most PSH patients have very brief attacks (<3 s).
Nevertheless, long-lasting cephalic jabs had been reported
[27]. Clinic-based studies showed PSH occurred more often
in migraineurs [5, 6, 15¢¢]. One patient with a past history
of migraine reported PSH occurring associated with
monocular visual loss with scintillating scotoma [28].

Pathophysiology

The pathophysiology of all these headache disorders is still
unclear. It has been proposed that the transient increase of
intracranial hypertension due to Valsalva maneuver might
be the common underlying mechanism of the primary
cough, exertional, and sexual headache disorders [2].
Valsalva maneuver causes the increase of intrathoracic and
intra-abdominal pressure and then impedes venous return to
the right atrium and, thus, increases central venous
pressure. Because the epidural venous plexus and jugular
venous system do not have valves, intracranial venous
pressure is increased, with an immediate rise in intracranial
pressure. It is also possible that some receptors in venous
vessels are hypersensitive to intracranial pressure alteration
[29] (Fig. 1).

In addition to the transient increased intracranial pres-
sure, crowdedness of the posterior fossa and cerebrospinal
fluid (CSF) hypervolemia have also been postulated to be
potential causes of PCH [30, 31]. Some have proposed that
impaired myogenic cerebrovascular autoregulation might
be the central mechanism for EH, whereby EH might be
caused by an aberrant vasodilatation during or following
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Valsalva maneuver

T Intrathoracic and
intra-abdominal
Incompetent internal
jugular vein

7 Intracranial venous
pressure

Posterior fossa
crowdedness

T Intracranial pressure

Hypersensitive receptors
in the venous vessels

Fig. 1 Proposed pathogenesis of Valsalva maneuver-induced headache

exercise [32]. An incompetent internal jugular valve, which
leads to transient retrograde venous flow and increased
intracranial pressure, has also been proposed to be
important in the pathogenesis of EH [33]. However, this
seems to be more plausible in patients with headaches
during or after Valsalva-like maneuvers rather than pro-
longed strenuous exercise. To clarify the pathogenesis of
EH, a more clear definition of “exertion” is required.

Preorgasmic headache is regarded as a variant of
tension-type headache based on the similar dull ache and
the awareness of muscle contraction [34], but this
hypothesis has never been examined by experimental
studies. Orgasmic headache is presumed to be of vascular
origin [34], and one cerebral hemodynamic study via
acetazolamide test and stress transcranial Doppler sonog-
raphy suggested impaired metabolic cerebrovascular
autoregulation [35]. Several cases of orgasmic headache
and one patient with both EH and HSA were reported to
have transient cerebral vasoconstrictions, that is, revers-
ible cerebral vasoconstriction syndrome (RCVS) [36-38],
but this finding requires further investigations.

The pathophysiology of PSH is still poorly understood
and controversial. The spontaneous activation of the
peripheral branches of the trigeminal or other nerves has
been proposed [4]. However, an intermittent deficit in
central pain control mechanisms that permits the spontane-
ous synchronous discharge of neurons receiving impulses
from the area to which stabbing pain is referred is more
likely [4, 15¢¢]. Because EH, HAS, and PSH are more
common in patients with migraine, this suggests that
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trigeminal vascular system might play a role for these three
headache disorders.

Treatment

All four of these headache disorders are considered
indomethacin-responsive headaches. The dosage usually
ranges from 50 to 150 mg per day [5, 39]. The
therapeutic effect of indomethacin may result from a
sustained decrease in intracranial pressure [3]. PCH
patients with age at onset of less than 50 years usually
have a better response compared with those with later age
onset [9ee].

Primary Cough Headache

Acetazolamide has been reported to be an effective
treatment for patients with PCH. The maximum dose
ranges from 1125 to 2000 mg per day, and maintenance
of dosage can be adjusted based on responsiveness [31].
The CSF drainage should be reserved as the second-line
treatment only after failure of medications because of the
invasiveness of the procedure [39].

Primary Exertional Headache

There is no treatment guideline for EH. Conventional
approaches include nonpharmacological and pharmacolog-
ical interventions. Nonpharmacological interventions in-
clude biobehavioral strategies such as sports training,
proper warm-up before exercise, or hydration with sports
drinks. Pharmacological interventions might be tailored to
clinical characteristics of EH. Acetaminophen or NSAIDs,
especially indomethacin [40], might be considered in
patients with mild to moderate EH. Specific antimigrainous
treatment, such as triptans, might be used in EH sufferers
bearing more migrainous features. Nonetheless, large-
scaled controlled studies are required to provide more
evidence for decision making.

Primary Headache Associated with Sexual Activity

Some patients can lessen the severity of this type of
headache by stopping sexual activity when the headaches
begin or by taking a more passive role [13]. The attacks are
usually frequent when patients resume sexual activities;
therefore, some authors suggest remaining sexually inactive
in an acute stage [13]. Indomethacin has positive results on
preemptive treatment [20¢]. (3-Blockers, such as proprano-
lol, metoprolol, and bisoprolol, showed efficacy for
prophylaxis [20¢].

Primary Stabbing Headache

In addition to indomethacin, some case reports also
showed treatment efficacy with celecoxib, rofecoxib,
nifedipine, melatonin, and gabapentin in patients with
PSH [15¢e, 41-44]. The chemical structure of melatonin is
very similar to that of indomethacin and is found to have
antinociceptive and anti-inflammatory properties in animal
studies [42]. It may explain its efficacy in patients with
PSH.

Prognosis

The disease course of PCH is generally self-limited.
Whether responsive to indomethacin or not, PCH usually
subsides within 6 months to 2 years, and recurrence is
uncommon [9+¢]. PCH patients with a poor response to
indomethacin treatment predicts a poor outcome at follow-
up [9¢]. One study reported that patients with primary EH
usually experienced the condition during a circumscribed
period in their early life [12]. Nevertheless, some patients
might have headaches for more than 30 years. About 33—
50% of patients with HSA have relapsing bouts or run a
chronic course (>1 year); however, 69% of those with a
chronic course finally obtain remission at a longer follow-
up [19, 20e, 21].

Conclusions

According to recent clinical studies, modification of ICHD-
II criteria for these headache disorders is warranted. PCH,
primary EH, and primary HSA have different peak ages of
onset, but they share similar pathogenesis and treatment.
PSH has different clinical characteristics compared with
these provoked headache disorders; however, it also
responds to indomethacin as do the other headache
disorders. The coexistence with migraine is common in
primary EH, primary HSA, and PSH. Of note, RCVS, as an
emerging diagnosis, should be highly suspect in patients
with these headache disorders. A better understanding of
the mechanism of these headaches will help us develop
more efficient treatment.
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