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Bruxism is a repetitive jaw-muscle Tooth grinding is an activity particularly

activity characterized by clenching or important to the dentist because of breakage
grinding of the teeth and by bracing orof dental restorations, tooth damage,
thrusting of the mandible. It is the induction of temporal headache and
commonest of the many parafunctionaltemporomandibular disordets.Bruxism is
activities of the masticatory system. considered to have a multifactorial aetiology
‘Bruxism’ originates from the Greek word that includes currently poorly defined aspects
brychein, meaning to ‘gnash the teeth’. Anof central nervous system function, genetic
early and common definition of bruxism wasand behavioural factofs:* Broadly bruxism
thus “gnashing and grinding of the teeth formay be either primary (idiopathic) or
non-functional purposes®. Later definitions secondary:® Primary bruxism is divided into
have been more specific, for exampletwo types that are thought to be clinically
“involuntary, non-functional, rhythmic or unrelated: sleep and awake bruxism. Sleep
spasmodic gnashing, grinding, and clenchindgruxism (SB) is involuntary and is classified
of teeth, usually during sleep”. as a sleep-related movement disordéwake
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bruxism (AB), by contrast, is defined as thetiredness and poor sleep quality, as well as
awareness of jaw clenching, and appears to bdamage to teeth, which may ultimately result
semi-voluntary*>® In adults under 65, the in premature loss of dentitidThe diagnosis
prevalence of SB is around 10% and declinesf the bruxism is based particularly on
gradually with agé&>’ AB prevalence is history, tooth mobility, tooth wear and other
probably higher and, unlike SB, is moreclinical findings® Because of the variety of
frequently observed in femal®8.Secondary symptoms and overlap with other conditions,
bruxism has been observed as a side effect afiagnosis of bruxism requires a careful
medication use and in some neurological anghrocess of assessment that incorporates
developmental disorders. In the future, it mayguestionnaires, history taking and
be possible to further differentiate forms ofexamination. Few question regarding to
bruxism according to the underlying causegrinding of teeth during sleep has anyone
and clinical manifestatiorfs.A number of noticed, jaw fatigue, soreness of the jaw,
other conditions may coexist with bruxism, gums or temporal headache on awakening and
including temporomandibular joint disorder are you ever aware of grinding or clenching
(TMD), orofacial pain, headaches and sleepyour teeth during day, should be asked.
disordered breathing. The causal relationship©bjective testing includes EMG recording
between these conditions and bruxismof the activity of the masticatory muscles
remains uncleat.Some authors view bruxism and PSG recording of the sleeping patient.
as an underlying cause of TMD, while otherswWhile full audio-video PSG recording
consider both bruxism and TMD as relatedremains the gold standard for diagnosis of
consequences of abnormal muscle activatiorSB****> standardized clinical diagnostic
The management of bruxism is not affectectriteria have also been proposed™® There

by coexisting TMD'° are no validated objective tests for the
diagnosis of AB, which relies instead on

. . . direct questions and visual observation of
bruxism consist of masticatory muscle q

0 : patient behaviout.
activity during wakefulNgeSggor S|gETs and_A clinical diagnosis and/or ambulatory

manifest as arange of signs and symptoms ip : : .
: 11 MG/ electrocardiograph/PSG diagnosis or
the orofacial regiort The symptoms of AB full PSG diagnosis of SB; or a diagnosis of

and SB are similar and include tooth grinding,AB identified by means of direct questions
jaw-muscle discomfort with or without frank v y me rectq .
and visual observation of patient behavior.

pain’? temporomandibular joint ) : :
. . For SB, we will accept any diagnosis based
tenderness,Vfacial pain and headach&B L -
on clinical or research PSG criteria that are

symptoms are _usually worst in the morni!qgconsistent with the International
on _vvaklng_ and improve during the day, WhIIeCIassification of Sleep Disorders Second
patients with AB may develop symptoms onlyEolitiorl criteria (Table 13° Broadly

after waking® The signs include abnormal . ~
. ) . . bruxism can be evaluated by clinical
tooth wear, tongue indentation, increase in

. . examination of tooth wear, by using
jaw  muscle activity (measured by . , )
intraoral appliances and electromyographic
electromyograph (EMG) or polysomnograph ) )
recording of masticatory muscles.
(PSG)), masseter muscle hypertrophy,

reduction in salivary flow, lip or cheek biting, £yamination of tooth wear: Bruxism was for
gum recession, limitation of ability to_open ong considered a major cause of tooth wear.
the mouth, and burning tong@l@.’_ ‘_Fhe Several studies showed a positive relationship
negative consequences of bruxism includgepyveen tooth wear and bruxi@nbut others
subjective impacts like stress, anxiety,pnaye not® Tooth wear is a cumulative record

Diagnosis of the bruxism: Episodes of
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Table 1: Clinical and Polysmnographic criteria for diagnasisleep bruxism

Clinical criteria Polysmnographic criteria

The participant reports or is aware of tooth gnirgdor Polysomnographic monitoring demonstrates both ef th
clenching during sleep (3-5 nights per week ovet pa | following jaw muscle activity during the sleep peti
months) and one or more of following: and absence of associated epileptic activity
Polysomnographic diagnostic cut off criteria:

e Abnormal tooth wear * More than four bruxism episode per hour

¢ Jaw muscle discomfort, fatigue or pain and jaw locke More than six bruxism bursts per episode and/or 25
upon awakening bruxism bursts per hour of sleep and

* Masseter muscle hypertrophy evident on voluntary] « At least two episodes with grinding sounds
forceful clenching

of both functional and parafunctional activitiesThe BBMD is a 0.51-mm-thick polyvinyl
and various factors such as age, gender, dedtloride plate that consists of four layers with
and bruxism are associated with tooth weatwo alternating colors and a halftone dot
Erosion by acidic drink is considered to bescreen on the topmost surface. It evaluates
major contributing factor to tooth we&rAll  bruxism activity by counting the number of
mechanisms of tooth wear rarely act alone arabraded microdots on its surface and by
usually interacts with each other to cause weascoring the volumetric magnitude of abrasion.
So the evaluation of tooth wear to forThe number of missing microdots is counted
predicting actual bruxism is controversial ando assess the abraded area and the number of
is difficult to estimate the degree oflayers uncovered represents the depth
contribution of bruxism to tooth wear alone. parameter. Both parameters are combined to
obtain an index for the amount of bruxism
) y tivity. The major disadvant with thi
also be evaluated_ either by obser_vaﬁté(éln of We%fetho):j is ?hat |Jt0 isdji?f‘ijcult ?3 ecount theS
facets of the intra-oral applia OF " humber of missing dots with good precision.
®ieree and Gafé did not find any significant
correlation between bruxcore plate and
r‘lSiruxism analyzed with the EMG data
Makeuchi et af® developed a intra oral
recording device for sleep bruxism, an intra-

hich din th locati ith rsaplint force detector (ISFD), which uses an
which reappeared in the same location wi tra-oral appliance to measure the force being
similar pattern and direction, even after

) ) : .~ produced by tooth contact onto the appliance.
adjustment  of the splints  while In'lLI)'he forcey is detected using ;)p thin,

pagafunctlonaLIJa]E:tl\{lty ': vlvas both ?.Sym?‘emcgeformation-sensitive piezoelectric film. ISFD
and uneven. Unfortunatély, no confirmation Oy correctly capture force magnitudes

the reliability of these methods has bee.Huring sustained clenching because of the

reported. The another intra oral device 'Rharacteristic of the piezoelectric film, because

Bruxcore Bruxism-Monitoring Device it is best at detecting rapid changes in force,

(BBMD). and it was used_a_s a _dev_ice fo‘hot static forces. ISFD was not suitable for
measuring sleep bruxism activity objectivély.

Intraoral appliances. Bruxism activity can

oral appliancé® Holmgren et al and Korioth
et al reported a repetitive wear pattern a
parafunctional nocturnal dental activity o
full-arch occlusal splint&?* They observed
wear facets on full-arch acrylic resin splints
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detecting the magnitude of force duringcentral processing unit (CPU) with software, a
steady-state clenching behaviour. It is obviouslisplay which presents the outcome in the
however, that the major problem of thesenorning, a light emitting diode and a lithium
methods is that subjects have to wear the intrbattery records the number of masseter muscle
oral device and this may change the originalctivities above a preset threshold. The special
bruxism activity. feature of this device is that the number of
bruxism events can be objectively estimated
by simply attaching it to the skin over the
masseter muscle. Minakuchi and Crk
T mpared the sensitivity and the sensitivity
d specificity of the BiteStrip recording
. . versus masseter EMG recordings during a
may change natural bruxism activity. Amon lysomnogram in five suspected bruxers. The

the various methods for the assessment e ;
bruxism. In this the electromyograpgic (EMG)ra-SUIt was good specificity for all subjects but

dina has b I dt ir sensitivity for subjects that exhibit
recording nas been commonly used to measylg, o ate to high levels of EMG determined
actual sleep bruxism activity directly. Startin

%ruxism. An another device, Telemetry EMG

in the 1970s, sleep bruxism episodes Werr%cording device (TEL-EMG) is used. It is a
measured over an extended period in patier%r

Electromyographic recording of

masticatory muscles: The principal advantage
of electromyographic recording is, that th
occurrence of bruxism can be assess
generally without intra-oral devices, which

: ﬁ1g|e-channel telemetry electromyographic
homeds_ with dthe_ usé? o_frhbattery-topt))(?rategMEGM EL-EMG) system for recording masseter
recording devices. " 20.€ muscle activity. This device consists of an

recording system has become b for subje Rraminiature transmitter unit and a receiver
to operate and can measure masticatory mus fiit. The transmitter unit contains bipolar

activity more minuiEy I.e Jlle number’electrodes, a reference electrode, a amplifier,

duration and mggmtgde Of bruxism events 9315'andpass filters, a digital (AD) converter, a
be evaluated with fair accuracy. The detectio entral processing unit (CPU) a battery and a

power of sleep l_Jruxism Is generally considere ansmitter. Amplified EMG digital data are

inferior to that n a sleep I_aboratpry_ becausﬁ'ansmitted to the receiver unit. The obtained
other confounding oro-facial activities (e'g'EMG data are stored in a compact flash
sight, coughing and talking) cannot bememory card (CF card), and the card is then

discriminated from sleep bruxism. Other SleeE’ransferred to a personal computer for analysis.

disorders cannot be ruled out or Othe‘i'he transmitter unit was attached over the

Masseter muscle by three adhesive gel pads on
hitt ¢ b i 28 Th @fectrodes to conduct electrical signals. The
shift)  canno € montiored. € receiver antenna was placed beside a pillow.

|mplementdfoc; recording ;Eh?h heart rate Wf‘%he polygraphic recordings, using surface
recommended as one of In€ compensalofyaciroges, included electroencephalograms
measures for improving the accuracy of slee EG), bilateral electrooculograms (EOG)
bruxism recognition. Later on, a surface EM Iectro'cardiograms (ECG) and,
electrode with a built-in buffer-amplifier and aelectromyograms (EMG) from the chin
cordless type of EMG measureme_nt_gysterﬁ)]asseter, bilateral temporalis and tibialis
was d.e"e'g’ped to improve the reliability Ofmuscles. Audiovisual recordings were
recordings~Another device known as self- Eerformed simultaneousfy

contained EMG detector—analyser (Bite- Strip olysomnography (PSG) is used for the

was c_ieveloped as a screening_test fof mOder%ﬁ%gnosis and study of different sleep disorders
to high level bruxers. This device

is . : )
comprised of EMG electrodes, an amplifier, t,Elaased on the recording of physiological events

(e.g. microarousal, tachycardia and sleep-sta
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throughout an entire night of sleep usinicaffeine, and alcohol). Physical therapy can
electrodes and sensors in a laboratory settiralso be useful in the management of jaw-
it include electroencephalogram, EMG muscle pain and fatigue.

electrocardiogram and thermally sensitiviOcclusal splints or appliances are commonly
resistor (monitoring air flow) signals alongused in the management of the awake bruxism.
with simultaneous audio— video recordingsThey are of different types like occlusal bite
The EMG measures the electrical activity oguard, bruxisim appliances, bite plate, night
the submental/ suprahyoid regions, thoraciiguard, occlusal devices but scientific evidence
abdominal movements, oximetry, heart rateshows that occlusal splints only reduce
nasal flow pressure, as well as the tibialibruxism activity with no long-term effects>
anterior, mentalis, masseter, and temporTwenty-four-hour use of oral splints is
muscles. Audio visual recording is alsccontraindicated due to the risk of creating
involved® polysomnographic study allows foriatrogenic changes in occlusal contact
multidimensional analyses of sleep-relatepatterns-* Generally, pharmacologic
physiological behaviours and studies on sleemanagement of awake bruxism is not indicated
laboratory EMG-based assessments aand should be avoided in most patients.
reported to be very reliable because the sle However, in patients with significant jaw-
laboratory setting offers a highly controllecmuscle pain that does not respond to other
recording environment and other sleetreatments, short-term use of mild analgesics
disorders (e.g. sleep apnoea and insomnia) cmay help alleviate the pain.

be ruled out and sleep bruxism can b
discriminated from other orofacial activities
(e.g. myclonus, swallowing and coughing) the

Sleep bruxism: There is currently no specific,

definitive treatment for sleep bruxism,

occur during sleep related to sleep bruxisf"lthouqh various preventive measures (e.g:,
occlusal splint, stress management) and certain

(e.g. microarousal, tachycardia and sleep-sta ] : .
shift) can also be monitored. The limitation oOIrngS (benzodiazepines, antldepressants) can
be used for acute cases, particularly those

this device is that a change in the environme. Vi . 34
for sleep may influence the actual behavior (g‘éo \{lngtpam.t i binati ¢
bruxism. Another limitation is the expense a reatment utiizeés -a combination 0

multiple night recording is to be taken for th(bEh"’w'Of"’lI _ treatment, de“t"?" and
occurrence of sleep bruxism varies over pharmacological treatment according to the

number of night§. carrier's profile"*>%® Secondary SB treatment
should focus on the specific cause. One of the
M anagement of Bruxism most important therapeutic tools is to give the
Treatment Approach: No therapy till date patient information and a detailed, simple
has been shown to effectively and permaneniexplanation of the clinical picture.  Self-
cure bruxism. The most accepted approachrelaxation measures are very important
focus mainly on symptom management anelements for helping to reduce the frequency
prevention of complications. and intensity of masticatory muscle activity
during wakefulness, which favours muscle
relaxation and the reduction of bruxing
episodes during sleep. If the patient does not
assume responsibility for this important aspect

counseling about awake bruxism and th . i
; ) ) of self-management in therapy and apply it,

potential negative consequence€ounseling .
.any other measures will be of only very

can be directed toward stress management ¢,
limited usefulness. There are some

lifestyle modifications (reduction of nicotine, . . .
pharmacological compounds (botulinum toxin

Awake bruxism: The initial management of
awake bruxism should be directed to receiv
proper information from the individual and
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type A, benzodiazepines and other muscleultifactorial origin and The etiology of
relaxants, anticonvulsants, beta blockergruxism is not well known There is no specific
dopamine and other dopaminergic drugdreatment available at this time to stop
antidepressants, clonidine, etc. that can heRruxism. The prognosis for bruxism is
control SB, although their use must bevariable depending on the severity and
restricted to nonrecurrent situations, such aturation of the factors producing arousals
the start of treatment or periods ofduring sleep. Intraoral appliances may protect
exacerbation due to a rise in emotional tensiodgental structures from wear; however, a long
and always as part of a comprehensivéasting reduction in nocturnal masticatory
interdisciplinary approactf. muscle activity and awakening pain
Several types of intraoral appliances (dentamlomplaints may not be possible without
plates) have been developed for the purpose identifying and addressing the etiology of the
relieving local pain, preventing lesions inunderlying sleep disturbance.
orofacial structures, and preventingR oferences
tempor(_)mandlbular articulation dysfunctﬁn. 1. Lobbezoo F, Ahlberg J, Glaros AG, Kato T,
Four simple methods are described in the )
. o . Koyano K, Lavigne GJ, Leeuw de R,
literature for the fabrication of occlusal splints. - X !
. : ; . Manfredini D, Svensson P, Winocur E:
First and second one is hard acrylic resin and . , ,
Bruxism defined and graded: an

composite resins, third one is ‘Nociceptive international consensus. J Oral Rehabil
Trigeminal Inhibition  (NTI)  Clenching 20134024 '

Suppression System’—a small anterior spli : .
that is supposed to be effective amongst othgés Eﬁirlg ]:Jj%rlghia'séauﬁzgrs l\l/lg/éG Occlusion.

:cn the management of b.rUX'Sm e flnall_y, th% Dorland’'s illustrated medical dictionary.
ourth on is pre-fabricated and chairside Philadelphia: Saunders; 2000

adjustable “Bruxism ‘S’ Splint” that can be 4. Lavigne GJ. Khoury S’ Abe S, Yamaguchi
used in combination with active orthodontic " : Raphael’ K: Bruxiém phyéiology and
treatment. More research is needed to assesspélthology' m, 'overview for clinicians. J
the efficacy and safety of such unconventional, o /o 1oni 2008: 35:476-494.

chair-side solutions before their application I de Ia Hoz-Aizpurua JL, Diaz-Alonso E

dental practice can be recommended. In-af '~ 4 R Mesa-dimenez J: Ieép
study by Clark et al. it was shown that occlusal bruxism Conceptu:sll review and ubdate
splint treatment resulted in a decrease in Med Ofal Patol Oral Cir Bucal 2011,'
nocturnal EMG activities in about half of the /o 531 5ag ’

patients, while in another half of the patient56 Shétty S Pitti V. Satish Babu CL. Surendra
no change or even increas_e in EMG _activity' Kumar ’GP D'eepthi BC: Brl;xism' a

was observea.The mechanlsms of action of literature review. J Indian Prosthodont Soc
intraoral appliances and their effectiveness at 2010 10:141-148

reducing neuromuscular activity during slee[} Manfredini D. Winocur E. Guarda-Nardini

have not yet been well establistiéd. L, Lobbezoo F: Epidemiology of bruxism
Summary _ ~in adults: a systematic review of the
Bruxism is a common parafunctional habit, jiterature. J Orofac Pain 2013; 27:99-110.

occurring both during sleep and wakefulnesg Behr M, Hahnel S, Faltermeier A, Burgers
and sleep bruxism and awake bruxism should R kolbeck C, Handel G, Proff P: The two
be differentiated. It usually has no serious main theories on dental bruxism. Ann Anat
effects, but may, in some patients, have 012:194:216-219.

pathological consequences. It is of

Journal of Advanced Medliand Dental Sciences Resedidtl. 2|lssue 3July-September 2014 53



Singh V et al. Diagnosis and Management of the Brax

9. van Selms MK, Visscher CM, Naeije M]9.

Lobbezoo F. Bruxism and associated
factors among Dutch  adolescents.

Community Dent Oral Epidemiol 201320.

41:353-363.

10. llovar S, Zolger D, Castrillon E, CarJ,
Huckvale K. Biofeedback for treatment of
awake and sleep bruxism in adults:
systematic review protocol. Bio Med Cent

2014:3:1-9 21.

11. Maekawa K: Prospects for research and
clinical medicine in sleep bruxism. J
Prosthodont Res 2013; 57:67—68.

12. Svensson P, Jadidi F, Arima T, BaadZ2.

Hansen L, Sessle BJ: Relationships
between craniofacial pain and bruxism. J
Oral Rehabil 2008; 35:524-547.

13. Carra MC, Huynh N, Lavigne G: Sleep3.

bruxism: a comprehensive overview for the
dental clinician interested in sleep

medicine. Dent Clin North Am 201224.

56:387-413.
14. Koyano K, Tsukiyama Y, Ichiki R, Kuwata
T: Assessment of bruxism in the clinic. J

Oral Rehabil 2008; 35:495-508. 25.

15. Medicine AAS: International Classification
of Sleep Disorders: Diagnostic and Coding
Manual. 2nd edition. Westchester, IL:

American Academy of Sleep Medicin&6.

2005
16. Lavigne GJ, Rompre PH, Montplaisir JY:
Sleep bruxism: validity of clinical research

diagnostic criteria in a controlle@7.

polysomnographic study. J Dent Res 1996;
75:546-552.
17. Knight DJ, Leroux BG, Zhu C, Almond J,

Ramsay DS. A longitudinal study of tooth8.

wear in orthodontically treated patients. Am
J Orthod Dentofac Orthop 1997;112:194—

202. 29.

18. Baba K, Haketa T, Clark GT, Ohyama T.
Does tooth wear status predict ongoing
sleep bruxism in 30-year-old Japanese
subjects? Int J Prosthodont 2004; 17:39-44

30.

Johansson A, Johansson AK, Omer R,
Carlsson GE. Rehabilitation of the worn
dentition. J Oral Rehabil 2008;35:548-566.
Holmgren K, Sheikholeslam A, Riise C.
Effect of a fullarch maxillary occlusal splint
on parafunctional activity during sleep in
patients with nocturnal bruxism and signs
and symptoms of craniomandibular
disorders. J Prosthet Dent 1993;69:293-297
Korioth TW, Bohlig KG, Anderson GC.
Digital assessment of occlusal wear patterns
on occlusal stabilization splints: pilot study.
J Prosthet Dent 1998;;80:209-213.

Baba K, Clark GT, Watanabe T, Ohyama T.
Bruxism force detection by a piezoelectric
film-based recording device in sleeping
humans. J Orofac Pain 2003; 17:58-64
Forgione A (1974) Simple but effective
method quantifying bruxing behavior. J
Dent Res 53(special issue)

Pierce CJ, Gale EN. Methodological
considerations concerning the use of
bruxcore plates to evaluate nocturnal
bruxism. J Dent Res 1989;68:1110-1114.
Takeuchi H, lkeda T, Clark GT. A
piezoelectric film-based intrasplint
detection method for bruxism. J Prosthet
Dent 2001;86:195-202.

Rugh JD, Solberg WK. Electromyographic
studies of bruxist behavior before and
during treatment. J Calif Dent Assoc
1975;3:56-59

Kato T, Thie NM, Huynh N, Miyawaki S,
Lavigne GJ. Topical review: sleep bruxism
and the role of peripheral sensory
influences. J Orofac Pain 2003; 17:191-213
Lavigne GJ, Khoury S, Abe S, Yamaguchi
T, Raphael K. Drugs and bruxism: a critical
review. J Orofac Pain 2003;17:99-1
Yamaguchi T, Mikami S, Okada K.
Validity of a newlydeveloped
ultraminiature cordless EMG measurement
system. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 2007;104:e22—e27
Minakuchi H, Clark GT. The sensitivity
and specificity of miniature bruxism

Journal of Advanced Medliand Dental Sciences Reseaithl. 2|lssue 3July-September 2014 54



Singh V et al. Diagnosis and Management of the Brax

detection device. J Dent Res 2004; sleep medicine. Philadelphia: Elsevier
83(special issue A) Saunders; 2005. p. 949-59

31. Yamaguchi T, Abe S, Rompre PH, ManziBb. Manfredini D, Winocur E, Guarda-
C, Lavigne J. Comparison of ambulatory Nardini L, Lobbezoo F: Epidemiology of
and polysomnographic recording of jaw bruxism in adults: a systematic review of
muscle activity during sleep in normal the literature. J Orofac Pain 2013;27:99—
subjects. J Oral Rehabil 2012;39:2-10 110

32. Malow BA, Aldrich MS. 36. José LD, Esperanza DA, Roy LTA, Juan
Polyssomnography. In: Chokroverty S, MJ. Sleep bruxism : conceptual review
Hening W, Walters A, eds. Sleep and and update. Med Oral Patol Oral Cir
Movement Disorders. Philadelphia: Bucal. 20111;16 (2):e231-8.
Butterworth/Heinemann; 2003 37. Bader G, Lavigne GJ. Sleep bruxism; an
33. Macedo CR, Silva AB, Machado MA. overview of an oromandibular sleep
Occlusal splints for treating sleep bruxism movement disorder. Sleep Medicine
(tooth grinding). Cochrane Database Syst Reviews 2000;4:27-43.

Rev 2007 38. Aloe F. Sleep bruxism treatment. Sleep
34. Lavigne GJ, Manzini C, Kato T. Sleep Sci 2009;2(1):49-54

bruxism. In: Principles and practice of

Source of support: Nil Conflict of interest: Nodeclared

Journal of Advanced Medliand Dental Sciences Reseaihl. 2|lssue 3July-September 2014 93



