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Abbreviations
HH Hypnic headache
TMJ Temporomandibular joint
BMI Body mass index
MAD Mandibular advancement appliance
CH Cluster headache
OSA Obstructive sleep apnea
CPAP Continuous positive airway pressure
SCN Suprachiasmatic nucleus
PAG Periaqueductal gray
SRBDs Sleep-related breathing disorders

Introduction

Hypnic headache (HH), first reported by Raskin [1], is a
rare and recurrent benign headache disorder that occurs
exclusively during sleep and usually presents after the age
of 60. Generally described as a primary headache of the
elderly [2], the attacks are usually of short duration
(30 min) and awaken the patient at a constant time each
night. According to the International Classification of
Headache Disorders, second edition (ICHD-2) [3], HH
must fulfill the following criteria:

1. A dull headache fulfilling criteria 2–4:
2. Develops only during sleep and awakens the patient
3. At least two of the following characteristics:

(a) Occurs >15 times per month
(b) Lasts ≥15 min after waking
(c) First occurs after the age of 50 years

4. No autonomic symptoms and no more than one of
nausea, photophobia or phonophobia

5. Not attributed to another disorder

In a case series, HH has been reported to account for
0.07% of all headache patients [4]. The pathophysiology of
hypnic headache is yet to be fully elucidated, but due to its
circadian nature as well as its reported responsiveness to
lithium [1], a disturbance of chronobiologic rhythms
appears to be putative. Previous reports of utilizing positive
airway pressure in hypnic headache patients have proven to
be inconclusive [5–8].

The relationship between headache and sleep has
previously been reported in the literature [9]. As hypnic
headaches will only occur during sleep, it potentially
provides us with the most robust insight into the common
etiologic mechanisms of these two entities. Additional
primary headaches that occur during nocturnal sleep are
migraine, cluster headache, and chronic paroxysmal hemi-
crania [10]. Other disorders that should be considered with
headaches that awaken us are obstructive sleep apnea
(OSA) or sleep hypoxia/hypercapnia, restless leg syndrome
or periodic limb movements during sleep, psychophysio-
logic insomnia, chronic pain syndrome or fibromyalgia, or
depression/anxiety [10]. All should be considered in the
differential until proven otherwise. A comprehensive
history is necessary to accurately diagnose these headache
disorders. Headaches associated with OSA or sleep hypox-
ia/hypercapnia are classified as secondary headaches or
headaches attributed to a disorder of homeostasis [11].
Morning headaches will occur at a rate of 18–74% of
patients with OSA [12]. About 40% of patients with
insomnia have headaches in the morning [13]. It has been
reported that 65% of sleep bruxism (SB) patients reported
frequent headaches [14, 15]. However, laboratory studies
have demonstrated that most morning headaches are not
directly correlated with SB [16, 17].
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The primary objective of mandibular advancement
appliances (MADs) is to increase upper airway space and
prevent collapse of this area during sleep. The mechanisms
by which this is accomplished have not yet been firmly
established. This case describes the use of a MAD to treat a
sleep-related breathing disorder, hypnic headache, and
temporomandibular joint pain.

Case history

A 45-year-old mother of two who works from home as a
paralegal, presented with a primary complaint of a 6-month
history of right-sided TMJ pain. Previously treated by her
general dentist with a stabilization occlusal orthotic[18], she
indicated that her complaint was worsening over time. With
a pre-examination consultation, a 30-year history of a sleep-
related headache was revealed. She reported that the nature
of the headache has remained consistent over time, and she
had “learned to live with them.” The headaches always tend
to occur 2.5 to 3 h after sleep onset and awaken her from
sleep. Interestingly, the headaches will abate when she gets
up and moves around. The headaches occur 3–4 times per
week and seem to have a seasonal feature. The headaches
are not associated with nausea, phonophobia, osmophobia,
or vomiting but do involve occasional photophobia. She
does experience bilateral nasal congestion with her head-
aches but denies any other autonomic features. Her head-
aches can be unilateral or bilateral involving the forehead,
temples, and periocular areas. She described her head pain
as stabbing. Her medical history revealed a 15-year
occurrence of “sporadic” heart palpitations and a mitral
valve prolapse diagnosed in 1992. She also reported
seasonal allergies and an ongoing sensation of being short
of breath. Her sleep history revealed an Epworth sleepiness
score of 8 out of 24. Her physical examination revealed
narrow internal nasal valves, a Friedman modified Mallam-
pati score of 4, a pharyngeal grade of 2+, and an elongated
and erythematous uvula. Her neurologic exam was normal,
and her body mass index (BMI) is 19.7. There were no
areas of pericranial muscle tenderness, but she did report
mild pain to palpation of the right TMJ. Portable sleep
monitoring (Nonin model 3100 WristOx ©) revealed a
significant desaturation period beginning 1.5 h into sleep,
lasting about 1 h, with a nadir SpO2 of 71%. Her time with
SpO2 below 90% at baseline was 15.2%, and her desatura-
tion event index (events ≥10 s/h) at 4% was 6.7. She was
fitted with a mandibular advancement oral appliance
(MAD) and tested again 6 weeks later. At this follow-up
testing, her SpO2 nadir was 92%, and her average for the
night was 96.8% compared with her original result of a
93.6% average. Her time with SpO2 below 90% was 0%,
and her desaturation event index at 4% was 0. No other

therapeutic modalities have been utilized, and she has been
headache free since the initiation of oral appliance therapy.

Discussion

Headaches and sleep disorders tend to be the most common
complaints encountered in a health care practice [19], and
the relationship between headache and sleep has been
known for some time [9]. Migraine headache (MH), cluster
headache (CH), and HH all appear related to sleep stages,
which is suggestive of a chronobiologic pain disorder [20].
The most obvious association between sleep and headache
is HH. It is unique in that it only occurs during sleep. Other
primary headache disorders that may actually awaken us
from sleep are migraine, CH, and chronic paroxysmal
hemicrania (CPH) [10]. CH and CPH are classified as
trigeminal autonomic cephalalgias and present with char-
acteristic parasympathetic autonomic features [11]. HH will
not have these autonomic features and typically presents in
the fifth to sixth decade of life [21]. MH will tend to have a
duration of 4–72 h whereas HH tends to resolve within
about 30 min of awakening [11]. Reviews of OSA have
indicated headache as a common comorbid symptom [22].
However, the presenting clinical patterns of the headaches
are yet to be well defined. Headaches attributed to OSA or
other sleep-related breathing disorders tend to occur at
awakening. Alberti and colleagues reported headaches to
occur at awakening in 74% of OSA patients [13]. Lucchesi
et al. reported that most nocturnal awakening headaches
were associated with insomnia, restless leg syndrome,
nightmares and SB, but not OSA syndrome [23]. In their
cohort, they found the characteristic patient with nocturnal
awakening headaches to be mostly obese women, aged 50–
59 years old. In this unusual presentation of HH, the patient
reports a consistent headache pattern beginning at the age
of 15. She had no known history of snoring and a low BMI,
atypical of the usual sleep-related breathing disorder patient
profile [24]. In one case series with polysomnography in
HH patients, no OSA was observed [5, 6]. One patient
improved with continuous positive airway pressure therapy
and supplemental oxygen [7], and three patients did not [8].
HH tends to occur in most patients at the same time during
sleep suggestive of a circadian component. The supra-
chiasmatic nucleus (SCN) of the anterior hypothalamus
serves as the internal clock regulating the sleep–wake states
and is entrained by the light–dark cycle [25]. The SCN has
both afferent and efferent projections to the mesencephalic
periaqueductal gray which is an important structure in the
modulation of pain [26]. Melatonin is produced in the
pineal gland and is synthesized from serotonin [27].
Information from the SCN controls the nightly production
of melatonin in a highly regulated manner [28]. In addition
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to its role in maintaining homeostasis of the sleep–wake
cycle, melatonin is also involved in seasonal behavioral
changes based on the light–dark cycle [29]. Interestingly,
this patient reported a seasonal attribute to her headache
pattern. With advancing age, the function of the SCN
diminishes thus affecting the production of melatonin
[30]. A dysfunction in melatonin synthesis has been
reported to be a factor in the development of headache
[4]. In this patient, the headaches began at a comparatively
young age.

MAD appliances are designed to hold the lower jaw in a
protruded position and not allow for jaw opening during
sleep. The precise mechanism in which OAs facilitate a
reduction in sleep disorder breathing events is yet to be
fully elucidated. The basic premise is that by various
mechanisms, there is a decrease in collapsibility and an
increase in the dimensions of the upper airway [31].
Kawauchi et al. reported that advancing the mandible with
MAD therapy facilitated spontaneous nasal breathing via a
decrease in nasal resistance [32]. Hiyama et al. demonstrated
an increase in nasal airway patency during mandibular
advancement in healthy awake subjects [33]. This may also
contribute to the positive outcomes of MADs in the
treatment of snoring and sleep apnea. The occurrences of
upper airway resistance and OSA are significantly less while
breathing nasally rather than orally [34]. It is generally
thought that a greater degree of mandibular advancement
equates to a more robust therapeutic benefit of MADs [35–
39]. It is also important to note that MAD appliances have
been reported to decrease sleep-related bruxism episodes
[40, 41]. The relationship between sleep bruxism and
headache is yet to be fully discovered, but mechanisms
involving the activation of the glia in the trigeminal ganglion
have been discussed elsewhere [42].

In summary, patients presenting to our clinics for
evaluation of their headaches and facial pain should be
questioned thoroughly about their sleep. Standardized
questionnaires [43–46] as well as screening with portable
monitoring may prove to be invaluable tools in the
diagnostic process. In this unusual presentation of HH,
mandibular advancement appliance therapy provided
complete relief to date of the headache complaint. Her
TMJ complaint is also improving over time. Based on the
multiple therapies that seem to be effective in the
treatment of HH [7], it would be inappropriate to imply
a cause and effect relationship based on this single case.
However, the atypical presentation of this patient suggests
a relationship between sleep-related breathing disorders
and HH more so than age-related dysfunction of the
circadian processes.

Disclosures I have received a one-time honorarium for consulting
services from Airway Management Inc. (2009).

References

1. Raskin NH (1988) The hypnic headache syndrome. Headache 28
(8):534–536

2. Newman LC, Lipton RB, Solomon S (1990) The hypnic headache
syndrome: a benign headache disorder of the elderly. Neurology
40(12):1904–1905

3. Society HCSotIH (2004) The international classification of
headache disorder, 2nd edn. Cephalalgia 24(Suppl 1):51

4. Dodick DW, Mosek AC, Campbell JK (1998) The hypnic ("alarm
clock") headache syndrome. Cephalalgia: Int J Headache 18
(3):152–156

5. Pinessi L, Rainero I, Cicolin A, Zibetti M, Gentile S, Mutani R
(2003) Hypnic headache syndrome: association of the attacks with
REM sleep. Cephalalgia: Int J Headache 23(2):150–154

6. Evers S, Goadsby PJ (2003) Hypnic headache: clinical features,
pathophysiology, and treatment. Neurology 60(6):905–909

7. Dodick DW, Jones JM, Capobianco DJ (2000) Hypnic headache:
another indomethacin-responsive headache syndrome? Headache
40(10):830–835

8. Evers S, Rahmann A, Schwaag S, Ludemann P, Husstedt IW
(2003) Hypnic headache—the first German cases including
polysomnography. Cephalalgia: Int J Headache 23(1):20–23

9. Sahota PK, Dexter JD (1990) Sleep and headache syndromes: a
clinical review. Headache 30(2):80–84

10. Evans RW, Dodick DW, Schwedt TJ (2006) The headaches that
awaken us. Headache 46(4):678–681

11. Headache Classification Subcommittee of the International Head-
ache Society (2004) The international classification of headache
disorders, 2nd edition. Cephalalgia 24(1):9–160

12. Goksan B, Gunduz A, Karadeniz D, Agan K, Tascilar FN, Tan F,
Purisa S, Kaynak H (2009) Morning headache in sleep apnoea:
clinical and polysomnographic evaluation and response to nasal
continuous positive airway pressure. Cephalalgia 29(6):635–641

13. Alberti A, Mazzotta G, Gallinella E, Sarchielli P (2005) Headache
characteristics in obstructive sleep apnea syndrome and insomnia.
Acta Neurol Scand 111(5):309–316

14. Bader GG, Kampe T, Tagdae T, Karlsson S, Blomqvist M (1997)
Descriptive physiological data on a sleep bruxism population.
Sleep 20(11):982–990

15. Camparis CM, Siqueira JT (2006) Sleep bruxism: clinical aspects
and characteristics in patients with and without chronic orofacial
pain. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 101
(2):188–193

16. Rompre PH, Daigle-Landry D, Guitard F, Montplaisir JY, Lavigne
GJ (2007) Identification of a sleep bruxism subgroup with a
higher risk of pain. J Dent Res 86(9):837–842

17. Smith MT, Wickwire EM, Grace EG, Edwards RR, Buenaver LF,
Peterson S, Klick B, Haythornthwaite JA (2009) Sleep disorders
and their association with laboratory pain sensitivity in temporo-
mandibular joint disorder. Sleep 32(6):779–790

18. Gjerde K, Clark GT, Solberg WK, Saisho D (1981) A technique
for construction of a temporomandibular occlusal stabilization
splint (orthotic appliance). Quintessence Dent Technol 5(1):43–52

19. Jennum P, Jensen R (2002) Sleep and headache. Sleep Med Rev 6
(6):471–479

20. Alberti A (2006) Headache and sleep. SleepMedRev 10(6):431–437
21. Dodick DW (2000) Polysomnography in hypnic headache

syndrome. Headache 40(9):748–752
22. Rains JC, Poceta JS (2006) Headache and sleep disorders: review

and clinical implications for headache management. Headache 46
(9):1344–1363

23. Lucchesi LM, Speciali JG, Santos-Silva R, Taddei JA, Tufik S,
Bittencourt LR (2010) Nocturnal awakening with headache and its
relationship with sleep disorders in a population-based sample of

Sleep Breath (2012) 16:599–602 601



adult inhabitants of Sao Paulo City, Brazil. Cephalalgia 30
(12):1477–1485

24. Hiestand DM, Britz P, Goldman M, Phillips B (2006) Prevalence
of symptoms and risk of sleep apnea in the US population: results
from the national sleep foundation sleep in America 2005 poll.
Chest 130(3):780–786

25. Froy O (2011) The circadian clock and metabolism. Clin Sci
(Lond) 120(2):65–72

26. Loeser JD (ed) (2001) Bonica's management of pain, 3 rdth edn.
Lippincott Williams & Wilkins, Philidelphia

27. Chattoraj A, Liu T, Zhang LS, Huang Z, Borjigin J (2009) Melatonin
formation in mammals: in vivo perspectives. Rev Endocr Metab
Disord 10(4):237–243. doi:10.1007/s11154-009-9125-5

28. Moore RY (1978) Neural control of pineal function in mammals
and birds. J Neural Transm Suppl 13:47–58

29. Wehr TA (1997) Melatonin and seasonal rhythms. J Biol Rhythms
12(6):518–527

30. Weinert D (2000) Age-dependent changes of the circadian system.
Chronobiol Int 17(3):261–283

31. Ng AT, Gotsopoulos H, Qian J, Cistulli PA (2003) Effect of oral
appliance therapy on upper airway collapsibility in obstructive
sleep apnea. Am J Respir Crit Care Med 168(2):238–241

32. Kawauchi Y, Oshima T, Suzuki S, Saitoh Y, Toyooka H (2000)
Advancement of the mandible facilitates nasal breathing in human
subjects sedated with midazolam. Can J Anaesth 47(3):215–219

33. Hiyama S, Ono T, Ishiwata Y, Kuroda T (2002) Effects of
mandibular position and body posture on nasal patency in normal
awake subjects. Angle Orthod 72(6):547–553

34. Fitzpatrick MF, McLean H, Urton AM, Tan A, O'Donnell D,
Driver HS (2003) Effect of nasal or oral breathing route on upper
airway resistance during sleep. Eur Respir J 22(5):827–832

35. Walker-Engstrom ML, Ringqvist I, Vestling O, Wilhelmsson B,
Tegelberg A (2003) A prospective randomized study comparing
two different degrees of mandibular advancement with a dental
appliance in treatment of severe obstructive sleep apnea. Sleep &
Breathing=Schlaf & Atmung 7(3):119–130

36. Rose E, Staats R, Virchow C, Jonas IE (2002) A comparative
study of two mandibular advancement appliances for the treatment
of obstructive sleep apnoea. Eur J Orthod 24(2):191–198

37. Esaki K, Kanegae H, Uchida T, Mizuma H, Sakamoto T,
Kameyama T (1997) Treatment of sleep apnea with a new
separated type of dental appliance (mandibular advancing posi-
tioner). Kurume Med J 44(4):315–319

38. Marklund M, Franklin KA, Sahlin C, Lundgren R (1998) The
effect of a mandibular advancement device on apneas and sleep in
patients with obstructive sleep apnea. Chest 113(3):707–713

39. Kato J, Isono S, Tanaka A, Watanabe T, Araki D, Tanzawa H,
Nishino T (2000) Dose-dependent effects of mandibular advance-
ment on pharyngeal mechanics and nocturnal oxygenation in
patients with sleep-disordered breathing. Chest 117(4):1065–1072

40. Landry ML, Rompre PH, Manzini C, Guitard F, de Grandmont P,
Lavigne GJ (2006) Reduction of sleep bruxism using a mandib-
ular advancement device: an experimental controlled study. Int J
Prosthodont 19(6):549–556

41. Landry-Schonbeck A, de Grandmont P, Rompre PH, Lavigne GJ
(2009) Effect of an adjustable mandibular advancement appliance
on sleep bruxism: a crossover sleep laboratory study. Int J
Prosthodont 22(3):251–259

42. Bender SD (2008) Neuron-glia signaling in the trigeminal
ganglion. Headache 48(2):299–300

43. Chung F, Yegneswaran B, Liao P, Chung SA, Vairavanathan S,
Islam S, Khajehdehi A, Shapiro CM (2008) STOP questionnaire:
a tool to screen patients for obstructive sleep apnea. Anesthesi-
ology 108(5):812–821

44. Chung F, Yegneswaran B, Liao P, Chung SA, Vairavanathan S,
Islam S, Khajehdehi A, Shapiro CM (2008) Validation of the
Berlin questionnaire and American Society of Anesthesiologists
checklist as screening tools for obstructive sleep apnea in surgical
patients. Anesthesiology 108(5):822–830

45. Johns MW (2000) Sensitivity and specificity of the multiple sleep
latency test (MSLT), the maintenance of wakefulness test and the
Epworth sleepiness scale: failure of the MSLT as a gold standard. J
Sleep Res 9(1):5–11

46. Westbrook PR, Levendowski DJ, Cvetinovic M, Zavora T,
Velimirovic V, Henninger D, Nicholson D (2005) Description
and validation of the apnea risk evaluation system: a novel
method to diagnose sleep apnea-hypopnea in the home. Chest 128
(4):2166–2175

602 Sleep Breath (2012) 16:599–602

http://dx.doi.org/10.1007/s11154-009-9125-5

	An unusual case of hypnic headache ameliorated utilizing a mandibular advancement oral appliance
	Introduction
	Case history
	Discussion
	References


