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MEPINHWH: O €gw mtepuyoeidrig pug (EMM), o omoiog
efval ouolaotikd o Hovadikag PG TTou oxetiCetal dpeoa
pe v kpotapoyvadiky didpBpwan (KTA), éxel yivel av-
TIKelUEVO TTOMOV PeAeTWV Kal avtiBéoewy og pia mpo-
omdBeia va eEnynBoulv ta mpoPArjuata mou oxetiCovtal
pe v dpBpwon auth. Or avtiBéoeig autég mpogpxovtal
KUPIWG amd TIC TIOMEG aVaTOUIKEG PEAETEG TTOU €XOUV
yiVEl o€ TIIWPATa e okotd Tov TIPOoodIoPIoHS TNG AKPI-
Boug mpdopuaong tou ENMM otnv KI'A pe diagopetikd
amoteAéopata kal oudmepdopata.

2Kkomé¢: 2Komdg TG TTapolodg PeAETnG eival n avaokd-
TINoN TwV oUyXpovwy BIPAIoypagikov dedouévwv Kai n
OUVayWyr CUPTIEPACPATWY HE TOV POAO TTOU UTTOPEl va
naiCel n akpiPrig avatopiky O€on NG Katdeuong tou
EMM oe oxéon pe tnv duohertoupyia tng KIA.

AEZEIZ KAEIAIA: "EEw trtepuyoeidrig pug, duoAertoupyia,
kpotagoyvadikr SidpBpwan, didpBpiog diokog

SUMMARY: Introduction: Being the only muscle directly
related to the temporomandibular joint (TM)), the lateral
pterygoid muscle (LPM) has been the subject of many
studies seeking to understand the problems associated
with this joint. Many anatomical studies have been carried
out on cadavers in order to specifically examine the at-
tachment of the LPM to the TM|. These studies have led
to different results and conclusions.

Aim: The present study aims to provide a review of the
recent literature and draw conclusions on the impact that
the anatomical position of the LPM attachment can have
on TMJ dysfunction.

KEY WORDS: Lateral pterygoid muscle, TM] dysfunction,
temporomandibular joint, articular disc
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EIZAIQrH

Mia eupéwg diadedopévn droun eival 6T o1 SIaTapPaxég
Tou €Ew Trrepuyoeldous pude (EMM) pmopel va eivai
uTeUBUVEG yIa TTOMEG Hop@EG SuoAetoupyiag g Kpo-
tagoyvabikig didpBpwong (KIM'A) i kpavioyvabikav
Kpotagoyvabikwv dIatapaxwy, Orwg avapépovtal otny
mmo olyxpovn BiBANoypagia (Juniper, 1983, Hiraba ka
ouv. 2000). O1 minpogopieg TMpoépxovtal Kupiwg and
APKETEG EPEUVEG TTOU EXOUV YiVel Pe OKOTIO TNV KAAUTEPN
Katavonon téoo NG Aertoupyiag oo kai TG SuoAel-
Toupyiag tou 2topatoyvabikou Zuotripatog (212). Ava-
PEpeTal ATl O€ TIEPITTIWOEIG [N QUOIONOYIKAG AsTtoupyiag,
n umepBoAikr dpactnpEIdTnTa NG dvw Ke@aArg tou EMM
pmopel va emPBapuvel tov didpBpio dioko odnywvtag
Tov, mBavdy, otV tehikr mpdobia kal éow petatdrmon,
Tou éxel avagepBel 6t amotelel éva Pacikd pépog twv
evdapBpikav kpotagoyvabikav diatapaxwyv (Naidoo,
1996). H umepdpaotnpidtnta ald kai n umodpaoctn-
pIOTNTa autol Tou pudG f €0Tw O QVETTIAPKIG CUVTOVI-
OlOG Twv dUo Ke@aAwv Tou, UmmoAoyiletarl 4Tl ivar ol o
mbavég artieg EMeIPNG AIToUpYIKrG 100pPOTTIAG TNG
KI'A, Moyw kai tou onpavtikoy pdAou ou diadpapatiel
o EMM otn otaBepomoinon tng dpbpwong autrc.

Ané pia kabapd khvikr droyn, 6a urmopouoe KATToIog
va 10XUPIOTEl T TO TTOAU OUxVS elpnua NG euaiodn-
olag otnv YnAdenon mou TTapouacialetal oTnV TTEPIOXT
tou EMMM eival évag oxeddv otabepdg mapdyovtag
otoug aoBeveic pe kpotapoyvabikég diatapaxeg (Ai kal
Yamashita, 1992). ‘Exer emiong evoxormoin®el yia tnv
mpdobia petatdmon tou didpOpiou diokou kar eival o
HUG TTOU Kupiwg avagépetal Ot ePMAEKETal oTnV artio-
Aoyia tou clicking (Phanachet kai Murray 2000, Murray
kar ouv. 2001, 2007). 2to Bépa autd éxouv ekppacbel
TIOMEG Kal ev ToAo(G Siiotdpeveg Bewpleg.

2TV mapovaoa epyaoia yivetar avaokomnon twv oly-
xpovwv andyewv Ye Bdon ta BiBNoypagikd dedopéva,
Kal tv ouvaywyr] oupmepacpdtwy pe Bdon kar tnv Sikn
pag epmelpia, oxetikd pe Tov pdAo Tou pmopel va maiel
o ElMM, o ouoiaotikd povadikdg JuG TTou OXETICeTal e
v KI'A, oty duohertoupyia tg KIA.

Kpotagoyvabik S1dpBpwon

H KT'A efval to turjpa tou 212 to omoio ouvdgel To Ki-
vNtd 00ToUv TNG KATw YVAbou [e TO TUrHa Tou Kpavio-
yvaBikou cupmAéypatog mou Bpioketal oto kpavio. H
KI'A eivar pia povadikr, ouvBetn kai pe uynAr e&eidikeu-
on dpBpwon peta&u tou kovduAou NG kédtw yvdbou kai
NG KOOTAYIKAG YAvNG Tou Kpotagikou ootou. [epiBdi-
Aetar and pia vodn kdpa kar xwpi¢etal oe dUo KoIAdTN-
Teg amnd éva didpbpio dioko. Ta avatopikd xapakinpl-
otikd tng KI'A mepihapPdvouy emiong tov apBpikd B0-
Aako, Tou TepifdAel TV dpBpworn, Tov apbpikd upéva,
10 apBpIkd uypd Kar ouvdéopoug (Eik. 1). H dpBpwon
NG KAtw yvabou [e To Kpavio eivar apgimeupn Kal katd

Avtwvoroudou M. kar ouv./Antonopoulou M. et al.

INTRODUCTION

It is widely believed that abnormalities of the lateral
pterygoid muscle (LPM) can be responsible for many
types of dysfunction of the temporomandibular joint
(TM)) and craniomandibular or temporomandibular
disorders (TMD), as reported in the most recent liter-
ature (Juniper, 1983, Hiraba et al. 2000). A number of
studies have been carried out to understand better the
function and dysfunction of the Stomatognathic System
(SS). It has been reported that during abnormal func-
tion, hyperactivity of the LPM superior head may have
an impact on the function of the articular disc, resulting
in its eventual anterior and medial displacement, which
is believed to play a crucial role in intra-articular TMD
(Naidoo, 1996). It is believed that LPM is also impor-
tant in stabilising the TMJs and accordingly the hyper-
activity, hypoactivity, or even the poor coordination
between the two heads of the LPM, are considered to
be the most common causes of functional imbalance
of the TMJs.

From a purely clinical point of view, one could argue that
tenderness of the LPM during palpation of the SS is an
almost constant factor in TMD patients (Ai and Ya-
mashita, 1992). Many clinicians suggest that the LPM is
responsible for anterior disc displacement (ADD), and it
is also the muscle that most commonly is associated with
clicking (Phanachet and Murray 2000, Murray et al. 2001,
2007). A number of theories have been developed on

Eix. I: Kpotagoyvabixr &idpbpwon. |. Kpotagikd yAdjvn, 2.
Zuywpatikd 1680, 3. ApBpikd @lpa, 4. ApBpikdg Buiakog, 5.
Aidpbpiog diokog, 6. EMM, 7. Kdtw apbpikdg 6dhapog, 8.
Kévbuhog KT, 9. Kdtw otBdda diotpng dwvng, 10. Xarapdg
ouvoeTIKGG 10T6G, | 1. E&w akouatikdg mdpog, |2, Aemdotupmavik
oxiopr], |3. OmoBoyAnvoeidég @uua, 14. Avw otfdda diotpng
Caovng 15, Avw apbpikdg Bdiapog. (16ia oxediaon).

Fig. I: Temporomandibular joint. I.Mandibular fossa, 2.Zygomatic
arch, 3.Articular eminence, 4.Articular capsule, 5.Articular disc,
6.LPM, 7.Lower joint compartment 8.Mandibular condyle, 9.Lower
portion of bilaminar zone 10.Spongy tissue with a profuse nerve
and blood supply | I.External auditory meatus 2. Squamotympanic
fissure |3.Postglenoid process [4.Upper portion of bilaminar zone
I5.Upper joint compartment
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TN SIAPKEId TWV KIVIOEDV TNG AEITOUPYOUV TaUTOXpova
kai ol dUo apbpwoeic. O didpbpiog diokog eival évag
AETTIOC IVONG OUVOETIKOG 10TAG TTOU AEIToupYel oav «pa-
EIhapdki» PeTa&y g Ke@ariG Tou KovOUAOU Kal TNG KO-
TaQIkAg yAvng tou kpaviou. O1 0o kpotagoyvabikég
apOPWOEIG EMTPETOUV KAl OUPPETEXOUV OTIG OUVOETEG
AEITOUPYIKEG KIVAOEIG TG Hdonong 1 T TAayioAioBnong
NG KAtw yvdbou Kabwg kai o€ OAEG TIG TTAPAAEITOUPYIEG
Tou 22, H kpotapoyvabiky didpBpwon pmopel elkoha
va PnAaenBel pmpootd amnd tov Tpdyo Tou TTTepUyiou Tou
wtog Kal and tov €Ew akouotikd iépo. Kabwg to otdua
avolyel, 0 KOVOUAOG NG Kdtw yvdBou oTpépetal Kal [e-
TatoriCetal Tpog ta epmpadg, umd to apbpikd @Uua Tou
CuywpatikoU té&ou. H kivnon autr| mepiopiCetar and toug
KpotapoyvabikoUg CUVOEOHOUG Kal TOUG TIAPAKEINEVOUG
pueg. (Snell, 1992, Salmons, 1995, Apoukag, 1996).

'EEw Mtepuyoeidric Mug

O EMM kai mo ouykekpipéva n dvw Ke@ahr tou, @aive-
Tal ot ouoxetiCetal otevd pe v KI'A. Eivar évag pikpdg,
TIaxUg TPIYWVIKOG HUG Kal aroteAeftal and SUo KeQaEg,
TNV dvw kai v Katw (Eik. 2). H dvw kepald eivar pikpd-
TEPN Kal ek@UETAl amod TV UTTOKPOTAQIA EMPAVEIQ TNG
pelCovog TITEPUYAg Tou oenvoeldoUg oatol Kal TNV uTto-
Kpotdgia akpoAogia, oto £5w TAdYIO ToU woEeIdoUG Kal
Tou akavBikol tprpatog. H kdtw kar peyaAtepn Kepan
Tou ElMM exgletar and v €Ew emedveia tou €5w Te-
TdA\ou NG TItePUyoEISoUG andeuonG Tou o@nvoeidoug
00ToU Kal TO KATWTEPO TUAKA TG dieiodlel Heta&l twv
KOQVIAGK®V EKPUOEWY TwV OUO KEQAAWY TOU €0W TTTEQU-
yoeiboug pude. Or puikég iveg tou ENMM eival mpooava-
ToNOpEveG oxeddv opiddvuia. Amd TG SUo ekpUOEIG, O
HUIKEG fveg ouykAivouv kal kateuBuvovtal Tpog Ta Tow
kal €€, yia va mpoo@uboly ot éva eviinwua otny mpo-
obia empdveia Tou auxéva tng kdtw yvdbou, oTo TTte-
puyoeldéc Bobplo. ‘Eva turpa g dvw Keparig Tou
EMM umopel va mpooguetal otov apbpikd BUAako tng
KI'A kar ota mpdobia kai éow dpia tou didpbpiou diokou
(Du Brul, 1980, Salmons, 1995).

O EIMM dpaatnpiomoieftar katd tn didvoign tou otdpa-
TOG HE TNV TIPOG Ta epMPAG ENEN Tou KovOUAOU TNG KATw
yvdBou kai tou didpBpiou diokou, evyy TauTdxpova o
KOVOUAOG TIEQIOTPEPETAl OTNV KPOTAPIKK) YAV HE TV
miapepBoAr] tou didpBpiou diokou. Katd to kAefoiyo tou
oTOPaTOE, Yivetal akpIPwe TO avioTpo@o pe TNV TIPOG
Ta Tiow Kivnon Tou ouyKEOTAPATOG Tou KOVOUAOU He ToV
d1dpBplo dioko kar pdNiota autr n Asrtoupyia eAéyxetal
amnd tn otadiakr emprikuvon tou EMNM, evad tautdxpova
O Haontjpag Kal o KPOoTapitng HUG eMavapepouy otd-
diakd tn yvdBo katd tn olykAeion, oe B€on péyiotng
ouyyopewong. O EMNM dpaotnpiomoleital eniong oe ou-
VEPYEIQ HE TOV OPOTTAEUPO €0W TTTEPUYOEIST] U, TTPO-
wBwvtag tov KGVOUAO TNG oUoTOIXNG TIAEUPAC WOTE N
yvabog va meplotpépetal yUpw amod évav Katakopupo

Tépog 14, No 3,2013/Vol 14, No 3, 2013

Eik. 2: E&w mrrepuyoeidnig pug. OPBehiaia Siatopr. . Zuywpatikr
arméguon, 2. Aidpbpiog diokog, 3. Kévdulog kdtw yvdbou, 4.
Mwooikd velpo, 5. Bukavntikd velpo, 6. Kdtw kepahr EMM, 7.
Aimog, 8. "Avw kepahi EMM. (18ia oxediaon).

Fig. 2: Lateral pterygoid muscle. Saggital section |.Zygomatic arch,
2 Articular disc, 3.Mandibular condyle, 4.Lingual nerve, 5.Buccal
nerve, 6.Inferior head of the LPM, 7.Fat 8.Superior head of the LPM

this topic, many of which contradict each other to a sig-
nificant degree.

The aim of the present paper is to provide to the reader
a review of the theories reported in the recent litera-
ture, on the potential role of the LPM, on the grounds
that it is the only muscle directly associated with the
TMJ, during TM] disorders.

The temporomandibular joint

The TMJ is the part of the SS that connects the mandibular
mobile bone to the portion of the craniomandibular com-
plex that belongs to the cranium. The TMJ is a unique,
complex and highly specialised joint between the condyle
of the mandible and the mandibular fossa of the temporal
bone. It is a synovial joint in a fibrous capsule separated
into two cavities by an articular disc. The anatomical fea-
tures of the TM] include also the articular capsule, which
surrounds the joint, synovial membrane, fluid and tough
adjacent ligaments (Fig I). The TM] is a ‘two joint system’
that connects the two condyles with the main body of the
mandible and ramus, on each side. The articular disc is a
thin ligamentous tissue that acts like a cushion between
the condylar head and the glenoid fossa of the skull. The
two TMJs enable and participate in the complex functional
movements of mastication and mandibular lateral excur-
sion, as well as in all para-functions of the SS. The TMJ can
easily be identified through palpation just in front of the
tragus of the ear and the external auditory meatus. During
mouth opening, the condyles are able to swing and rotate
within the fossa, but limited by the temporomandibular
ligaments and the surrounding muscles below the articular
eminence of the zygomatic arch (Snell, 1992, Salmons,
1995, Apoukag, 1996).
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d&ova dia péoou tou avtiBetou kovdUAou. H apporte-
pOmAeupn Aertoupyia Twv €ow Kal €Ew TTTEPUYOEIBWV
HUWV eEumnpetel Ty pooAioBnon tng kdtw yvdbou, pe
anotéheopa ol kdtw Topel va mpowbnBolv mpdabia oe
oX€on He Toug dvw Topel. TéAog, avagépetal wg n
dvw kepah tou EMNM ouppetéxel kupiwg otn pdonon
Kal n Katw ke@ar atnv mpooAicbnon (Salmons, 1995).
"Exer avapepBel ot ot puoiohoyikr Aertoupyia Tou kpa-
vioyvadikoU cupmiéypatog, n dvw ke@ahr tou ENMM maiCe
éva onpavtiké pdAo otnv otabeporioinon Kai otov EAeyxo
Twv KivAcewv tou didpBpiou diokou (Naidoo, 1996).

Alatapaxég twv kpotagoyvabikav Siapbpwoewy

Me tov 6po dIatapaxég twv Kpotagoyvabikov diap-
Bpwoewv 1} duoAeitoupyia Tou otopatoyvabikol ouotr-
patog A KpavioyvaBikég Aiatapaxég ry Kootapoyvabikég
AlaTapaxeg evwooUpe To oUVOAO TwV VOONPWY (aivo-
HEVwy, Ta ortofa TPWToTTabwg 1 SEUTEPOYEVWG EVIOTTI-
Covtal atnv eupUTePN TIEPIOXT] TOU £V ASOYW CUCTHPATOG,
AUTEG eival pepIkég amod TIG opoAoyieg Tou avagépovtal
otnv BiBANoypaeia yia va meplypdyouy pia peydin mol-
KINI@ KaTaOoTdoEWY TTOU UTTOPE! VA €XOUV WG ATTOTEAECHA
Suohertoupyia kai évo oty TiepIoxr] KEPaNG, TPaxr-
Mou kai KI'A. O kataotdoeig autég xapaktnpifoveal Ku-
piwg amd mévo, fxoug Katd TG KIVAOEIG Tou KovOuhou
Kal avopain r onpavukd anokhivouoa amé to @ualo-
Aoyikd Aertoupyia tng kdtw yvdbou (Apoukag, 1996).
2TV KAQooIkr TpIdda oupmwpdtwy Oa mpérmel va mpo-
oBéooupe Kal TV keparahyia kai eidikdTepa TNV Kepa-
AaMyla pe Toug Xapaktrpeg TG Kepahahyiag timou td-
oew¢. Ta oupmopata and ug KI'A eivar oxetikd ouxvd
Kar propel va cupPBouv oe omoladAmote nAIKia, aAAd ep-
¢aviCovtal mo ouxvd oTig yuvalkeg kar oe dtopa veaprig
nAikiag. H armioloyia toug Bewpeitar moAumapayovtikr
aMd n maboguoiooyia Toug Sev eival KAAG katavontr.
O1 armohoyikol mapdyovieg propolv va ta&ivopndolv
oToug TTapdyovteg Tou emdpouv otnv d1a Ty dpbpwaon
Kal oToug TTaPdyoVTeG TTou emdpoUv OTouG HUEG Kal
otnv Aertoupyia tng dpBpwong (Carlsson kai ouv. 201 1).
O1 Kpotagoyvabikég Aiatapaxég Bewpoivtal oAU ou-
XVEG Kal TTapoho Tou Sev elval amelAnTikeg via tn (wn
pmmopouv va emmpedoouy Spapatikd TNy ToIGTNTA TG
CwAg, yiaTi Ta cupmmwpata propel va yivouv xpdvia ka
va QVTIHETWOTOUV SUoKOAA. 2UPewva Pe TV ApepIka-
vikry Akadnpia Ztopatornpoowrkol [1évou o 6pog
KoavioyvaBikég Alatapaxég eival évag «OUMEKTIKOG
épog Tou TepIAapBdvel évav apiBud KAVIK@V TTooBAn-
pdTwY, Ta oTTola EPTTAEKOUV TOUG HaonTrploug HUG, TG
KI'A kaBwg kar Tig Tapakelyeveg aVATOpIKEG SOPECH
(The American Academy of Orofacial Pain, 2008).

Avatopikég Epeuveg
a v perétn kai v dleukpivion TG armioAoyiag twv
Kpotapoyvabikav Aiatapaxwv €xouv mpaypatoroinBel

Avtwvoroudou M. kar ouv./Antonopoulou M. et al.

The lateral pterygoid muscle

The LPM and more precisely its superior head, appears to
be closely associated with the TM. It is a small, thick and
triangular muscle with two heads — the superior head and
the inferior head (Fig. 2). The superior head is smaller and
originates from the infratemporal surface and infratempo-
ral crest of the greater wing of the sphenoid bone, lateral
to the foramen ovale and the foramen spinosum. The in-
ferior head of the LPM s larger and originates from the
lateral surface of the lateral pterygoid plate of the ptery-
goid process, and the inferior part insinuates itself between
the cranial attachments of the two heads of the medial
pterygoid muscle. The muscle fibres of the LPM are ori-
ented almost horizontally. From the two attachments, the
muscle fibres converge and pass backwards and laterally
to be inserted into a depression on the front of the neck
of the mandible, the pterygoid fovea. A portion of the su-
perior head of the LPM can insert into the articular capsule
of the TM] and the anterior and medial border of the ar-
ticular disc (Du Brul, 1980, Salmons, 1995).

The LPM assists in mouth opening by pulling forward the
condylar process of the mandible and the articular disc,
while the head of the mandible rotates on the articular
disc. During mouth closure, the backward gliding of the
articular disc and mandibular condyle is controlled by a
slow elongation of the lateral pterygoid, while the mas-
seter and temporalis restore the jaw to its occlusal posi-
tion. In collaboration with the ipsilateral medial pterygoid,
the LPM advances the ipsilateral condyle so that the jaw
rotates around a vertical axis through the contralateral
condyle. When the medial and lateral pterygoids of the
two sides act together, they can help protrude the
mandible, so that the lower incisors project in front of
the upper. It has been reported that the LPM's superior
head is mainly involved in chewing, while the inferior
head in protrusion (Salmons, 1995).

It has also been reported that, during the normal function
of the craniomandibular complex, the superior head of
the LPM plays a significant role in the stabilisation, control
and function of the articular disc (Naidoo, 1996).

Temporomandibular joint disorders

Temporomandibular joint disorders or dysfunction of the
stomatognathic system dysfunction or Craniomandibular
disorders or Temporomandibular disorders (TMDs)
refers to a group of disorders affecting the TM], mastica-
tory muscles and the associated structures. Those are
some of terminologies used in the literature to describe
a wide range of conditions that may result dysfunction
and pain in the head, neck and TMJ. These conditions
can involve pain, sounds during condyle movement, and
abnormal or irregular mandibular function (Apoukag,
1996). These three typical symptoms can also be accom-
panied by headaches, and more specifically tension
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QPKETEG QVATOHIKEG EPEUVEC. 2 UYKEKPIPEVA, otV BIBAIo-
ypapia eival duvatr n avelpeon onuavtkol apifuou
QVATOMIKWV EPEUVHV TIOU OTOXO €iXav TN HEAETN TNG
akpifoug Béong otnv omoia yivetal n katdeuon tou
ElMM, pe autoyia og TwUATa, XPNOoIHOTOIWVIAS TTOIK(-
AeG TexvIKEG. O1 avatopIKEG PeAETEG TwV IoTtwv NG KIA
pmopel va mpaypatomololvar pe ameubeiag mapatipn-
on KATw and OTEPEOTKOTIKG HIKOOOKATIO H HE 10TOAO-
YIKEG TOPEC. TO TIAEOVEKTNA TOU OTEPEOOKOTTIKOU Mi-
Kpookorriou eival dt emtpénel pia tpiodidatatn dmoyn
Tou Sefyatog Kal To oNPaviikd eMTEENEl Epappoyr Td-
onG Eexwplotd oug  puikég Kal otg BUAAKIKES fveg
(Wilkinson and Chan, 1989).

O peNéteg autéG ouppwvoUly, oxeddV 0To UVOAS TOU,
ot o EMMNM amoteieital and dlo kepahég, kar pdhiota
oxeddv dhol avagépouv ATl N KATW KEYAAr) TTOOCPUETAl
oto TePUYOEIdEG Bobpio, AMA UTIdpXouV avTIQATIKEG
anéyeg OxeTkd Pe TV TIPAopUON TG Avw KeQANc. Al-
Aol gpeuvnTég TNV Ppiokouv va eivar pévo otov dioko,
Mol pévo otov KGVOUAO Kal N THO OUXv TIEPIYPAQN
eival &t n dvw keeahr Tou EMNM eioépxetal otov apbpl-
kS BUAako otov kdvduAo kal otov didpBpio dioko.

H umdBeon du n dvw kepahi tou €Ew TepuyoEeIdn YU
npooguetal otov SidpBpio dioko umpxe yia TTOMd
XPOVIa Kal HANoTa oUpQwVa e TOUG UTIOOTNPIKTEG Au-
TG TG Bewpiag, n Spdon g éhkel Tov dioko TPog ta
epmpog (Rees, 1954, Porter, 1970, Altruda Filho kai Al-
ves, 2006). Emopévwg gaivetal anmoAitwg Aoyikd kar ava-
pevopevo autd mou eixe mpotabel dnAadn éu or diata-
paxég Tou didpBpiou diokou oxetiCovtal KUpiwg pe Tov
oraopd, mbavév Adyw unepAertoupyiag, autol Tou pudg
(Juniper, 1983).

Ev toUtorg, vedtepeg pehéteg Sev oup@wvolv Kal uro-
otjpi&av &t n dvw kepahr Tou ENNM kataguietar kupiwg
oto TepuyoeldEG Pobpio Kal pOvo KAMOIEG £0W HUTKEG
iveg, umopel va mpooguovtal oto oUpmieypa diokou—
apBpikol Buhdkou (Meyenberg kai ouv. 1986, Widmalm
kai ouv. 1987, Carpentier kai ouv. 1988, Schmolke, 1994,
Naidoo, 1996, Naidoo and Juniper, 1997, Usui kar ouv.
2008, Akar kai ouv. 2009, Matsunaga kai ouv. 2009). Té-
Aog, mapdAo Tou To €ow TUrpa Tou didpBpiou diokou
@aivetal &1 avarmiooetal wg éva CUPTUKVWUA oToV Té-
VOVIa TNG Avw keahiig Tou EMNMM, pdévo pepikég PUikeg
Veg éxel TTeplypagel 4T @aiveTal va eloépXovtdl KaTeu-
Beiav otov dioko (Manfredini, 2009).

AMEC avatopIKEG HEAETEG avapépouy AT 1) Avw KEQAAH
Tou ENM eioépxetar otov kdvduho kai dev mapatnpeftal
dpeon mpdoeuon puikov Ivov otov didpBpio dioko
(Pinkert, 1984, Wilkinson, 1988, Wilkinson kar Chan,
1989, Christo kai ouv. 2005). O Wilkinson (1988) avé-
Qepe OT PIa Hikpr| TPACEUAN, TO AVWTEPO TUAHA TIoU
avtotoixel oto 20% tou pudg, Katéhnye kdtw amé v
Bdon tou didpBpiou diokou. 2T cuvéXeld avapeyvuo-
Tav Pe tov mpdobio olvdeopo Kar kateubuvdtav Tpog
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headaches. Temporomandibular joint symptoms are rel-
atively common and may occur at any age but are more
common in women and in early adulthood. They are
thought to have a multifactorial aetiology, but the patho-
physiology is not well understood. Causes can be classi-
fied into factors affecting the joint itself, and factors af-
fecting the muscles and joint function (Carlsson et al.
201 1). The most important feature in TMDs is pain, fol-
lowed by restricted mandibular movement and noises
from the TM]J during jaw movement. TMD is thought to
be very common and although it is not a life threatening
disease it can detriment dramatically the quality of life,
because the symptoms can become chronic and difficult
to manage. According to the American Academy of
Orofacial Pain, Craniomandibular Disorders is “an um-
brella term covering a variety of clinical conditions, which
involve the mastication muscles, the TMJ's and their ad-
jacent anatomical structures” (The American Academy
of Orofacial Pain, 2008).

Anatomical Studies

A large number of studies have been conducted in an
effort to shed light on the problem of TMD's. The liter-
ature includes a significant number of anatomical studies
seeking to examine the exact insertion site of the LPM,
on the basis of cadaver autopsy using a variety of tech-
niques. TM] anatomical studies can be carried out
through direct observation under a dissecting micro-
scope or via histologic sections. The advantage of the
dissecting microscope is that it provides a three-dimen-
sional view of the specimen and, most important, enables
the application of tension to different muscle and capsu-
lar fibres (Wilkinson and Chan, 1989).

Most studies agree that the LPM has two heads, and that
the inferior head inserts into the pterygoid fovea. How-
ever, contrasting views have been expressed in relation
to the insertion of the superior head. Some researchers
observe that it inserts only into the disc, or only into the
condyle. The most common description is that the su-
perior head of the LPM inserts into the articular capsule,
condyle and articular disc.

The assumption that the superior head of the LPM in-
serts into the articular disc has been a long-standing one,
with its advocates arguing that, trough its activity, it pulls
the disc forward (Rees, 1954, Porter, 1970, Altruda Filho
and Alves, 2006). Thus, it appears reasonable to argue
that articular disc disorders are mainly associated with
spasm in this muscle, which is most likely caused by hy-
peractivity (Juniper, 1983).

However, more recent studies disagree with this view,
arguing that the superior head of the LPM inserts mainly
into the pterygoid fovea, and that only some medial mus-
cle fibres may insert into the disc-capsule complex
(Meyenberg et al. 1986, Widmalm et al. 1987, Carpentier
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Ta mow yia va mpoo@uBel oTov kGvOUAO. AUTEG OI PUTKEG
iveg Sev Siépxovtav diapéoou Tou apbpikol Buidkou
Kkal Sev eloépxoviav oto owpa tou didpBpiou diokou.
O1 Wilkinson kai Chan (1989) emiong, avépepav 6t dev
riapatneronkav puikég iveg va Siépxovtar diapéoou tou
apBpikoy BuAdkou Kal va eIo€pxovial OTO OWHa Tou
d1dpBpiou diokou. Or Christo kai ouv. (2005) emiong
oupmépavav 6t dev TTapatnEronKe Kia TPAaypatiky mpo-
opuon TG dvw kepahic tou EMM otov didpBpio dioko.
O mrepioadtepeg PeAETEG dev AVAPEPOUV TO TTOCOOTO
TWV PUKQV VGOV TTou ipooguovtarl otov didpBpio dioko.
O Naohara (1989) Bperike autrj v mpdoguon va eiva
3mm? mou avuiotoixel oto 30% NG dvw KEPAAG Tou
EMM, kar 3% odihnpou tou EMM. O Wilkinson (1988)
avépepe 6Tl Tiepimou to 20% twv Puikev VOV NG dvw
Kepahig mpoaguovtav otov didpbpio dioko. Or Naidoo
kai Juniper (1997) avépepav 6t 29,5% twv vV Tou
HUSG elogpxoviav otov didpbpio dioko g KIA. O
Zhang kai ouv. (1998) avépepav &t T0 52% Twv VOV
NG dvw KePahig mpoaoguovtal otov kOvouAo, 10% otov
81apOplio dioko, 24% otov apBpikd BuAako kar 14% otnv
npdobia mpdoguon tou diokou.

Mia mpdopatn perétn twv Kilic kar ouv. (2010) mepié-
yPaye T€0oEPIC SIaPoPETIKOUG TUTTOUG TTPOOQUONG TwY
kepalwv tou EMM. 2tov mo cuxvd timo mpdopuaong, N
Avw Ke@ah poogudtav oto oUpmAeypa Siokou-Buld-
KOU Kal oTov KOVOUAO Kal N KdTw Ke@AN mpoogudtav
otov KOvOUAo (36.7%). >tov Seltepo timo, n dvw Kepa-
M mpoogudtav oto oUumieypa diokou-OuAdkou kai n
KdTw Ke@aAr] TTooo@UATaV atov KOVOUAO. 2ToV TPfTo TU-
10 Kal o1 5U0 KEPAAEG TIpoopUovVTav oTov KOVOUAO. [e-
pléypayav Kar évav TETtapto o mpdopuong, 4mou n
Gvw Ke@ah| TIPooUATav oTo oUpTAeyPa Siokou-apBpl-
KoU BUAdKOU Kal N KATw KEQAAr] TTPOOEUATAV OTOV KOV-
Suho Kkar oto oUpmieypa autd. Autdg o TETapTog TUMog
nieptypdenke emiong amd toug Naohara (1989) kai Fujita
kai ouv. (2001).

Mia mapdpoia avatopikr] PeAEtn mpaypatomolrBnke oto
Epyaotripio Avatopikiig tng latpikrg 2xohdg EKTA pe
oKkoTo va digpeuvnBel N akpIBrG QvATOpIKr) OXEon TNG Ka-
TAPUONG TG Avw KEPAA]G Tou €Ew TIEeEPUYOEIdoUG HUGG
pe To oUumieypa SidpBpiou diokou-kovdurou tng KIA
(B 3/4). To uAiké TG HeAétng TepieAdpBave 36 KIA amd
I8 mwuata evnAikwy, 8 appévwv kar 10 Bniéwv. Eyive
HaKPOOKOTTIKA Kal pikpookoTik eE€taan, pe tn BoriBeia
OTEPEOTKOTTIKOU HIKpookoTTiou. H pdaogpuon tng dvw ke-
@aNig tou ETMM katnyopiomoirfnke oe Tpei SlapopeTi-
KkoUg TUTTouG. 2Tov TUTo | TTapatnprBnke MPGoEUON TG
dvw kepahig EMM otov kévduho kar oto oUumieypa
d1dpBpiou diokou — apBpikou Buidkou (55.5% twv Tepl-
TWOEWV). TO TUANA TWV VGOV TIOU TTPOCPUOVIAV OTO
oUpnheypa diokou-Buldkou og oxéon Pe TV Avw KEPaN
Tou EMM, unmoloyi¢dtav pakpookorikd va eival pia ava-
Aoyia éva mpog mévte (1/5). Stov tdro Il mapatnperionke

Eix. 3: Avatopikr mapackeur] tou EMM otnv apiotepr] meupd tou
mpoowrou. (AK: dvw kepadr, KK: kétw kepahr, A: Aimog, KIA:
Kpotapoyvadikr didpbpwon).

Fig. 3: The LPM on the left side. (AK: superior head, KK: inferior
head, A: Fat, KI'A: temporomandibular joint).

Eix. 4: The LPM and the TM] on the left side. (AA: articular disc K:
mandibular condyle, AK: superior head, KK: inferior head, KKI:
ramus of the mandible N: lingual nerve). The mandible has been
sectioned just anterior to the angle of the mandible and at the
coronoid process.

Fig. 4: Avatopikr) mapaokeur] tou EMM kai g KI'A otnv apiotepn
mheupd tou mpoowtou. (AA: SidpBpiog diokog, K: kdvduhog Kdtw
yvdaBou, AK: dvw kepadr EMM, KK kdtw kepahd EMM, KK
KAGS0G kdtw yvdBou, N: yAwooikd velpo). ‘Exel yivel topr tng
Kdtw yvdbou mpdaobia g ywviag g yvabou kabwg Kkai g
KOPWVOEIBOUG amdpuonG.

et al. 1988, Schmolke, 1994, Naidoo, 1996, Naidoo and
Juniper, 1997, Usui et al. 2008, Akar et al. 2009, Mat-
sunaga et al. 2009). Finally, despite the fact that the me-
dial part of the articular disc takes the form of a concen-
tration in the tendon of the LPM superior head, some
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TipdopUoN TG dvw Keparic EMM atov kévouho (27.8%
TV TEPIMWoewV). 2tov turo Il n mpdoguon tng dvw ke-
@aNig tou EMM rArtav pévo oto didpbpio dioko (16.7%
TV TEPIMoewV) (Antonopoulou kar ouv. 201 3).

2YZHTHZH

Ol epIo0OTEPEG AVATOUIKEG HENETEG @aivetal va adu-
vatoulv va CUPQWVACOUY OXETIKA pE TNV @UoN TG TPo-
opuong Tou ENMM. HAektpopuoypagikég épeuveg €xouv
nipoomabrjoel va meplypdyouv ) Aertoupyia tou EMNM
Katd tn didpKela Twv KIVAoEWY NG KAtw yvdbou, ald
Ol TTEPIoOATEPEG aMd AUTEG €XOUV amoTUxel va Tiepiypd-
Youv avapevépeva oupnepdopata, Aoyw peBodoloyi-
KOV oQaAudtwy, Tou oxetiCovtal pe SUOKOAEG otnv
akpIfr kataypaer g Aertoupyiag tou EMM. 2dpewva
HE TTANPOYOPIEG TTOU TIPOEPXOVTAl amo TNV HEAETN NG
NAEKTPOHUOYPAPIKAG SpaotnEISTNTAg Tou 5w TTepU-
yoeIboUG pudG of SUo KEPAAEG Tou HUGG €xouv ek dia-
HETPOU BIAQOPETIKT Aetoupyia tav ouoTvIal. 2UyKe-
KpIéva, ol U0 KEQPAAEG aro TIG OTToleG amoteAeftal o
El'M, éxouv avtiotpopn Aertoupyia. H dvw kepahr| dpa-
otnploroleftal, Jadf e Toug avaoTiivIeG TNV KAtw yvdbo
pUeg, katd T SIdPKeIa KAEIOIIATOG TOU OTOATOC, KaBwG
€MMIONG KaTd TNV TPOG Ta Tow Kivnon Kai Twv OpATIAEU-
PWV KIVACEWV TNG Kdtw yvdBou. H kdtw kepahr tou
ElMM Spaotnplomoleitar padi ye Toug Kataomwvies Ty
Kdtw yvabo puieg téoo katd tn didpkeid TG mMPooAoOn-
ong, éoo kai kata tnv didpkeia g S1dvoiEng kai twv
ETEPOMAEUPWV KIVAOEWV TNG KATw yvdbou (Grant, 1973,
Mc Namara, 1973, Lipke kai ouv. 1977, Juniper, 1983,
Mahan kai cuv. 1983, Gibbs kar ouv. 1984). And €peuveg
miou SiegrixBnoav otn Sexaetia tou 80 mpokurter éui ol
dUo poipeg dpaatnpiomololval AviaywvioTikd e avi-
OTPO®N €VEPYOTIONON. 2UYKEKPIYEVA N KATw Hoipa
evepyotoleital katd Tnv Katdomaon, evw n dvw poipa
EVEQPYOTTOIETAl KATd TNV avdoTiacn, emTEEMOVTAg TV
eheyxodpevn kivon Tou kKovoUAou Kar otabepomolwvtag
0 &ioko Katd to KAgioIo Tou otdpatog (Mahan kai ouv.
1983, Wood kai ouv. 1986, Widmer, 1987).

O oUyxpoveg tdoeig TG PiPNoypagpiag oxetkd de TV
Aertoupyia tou EMM tomobetolv ) dpactnpidtntd tou
o€ éva eupUTePO TIACIOIO OTO OTToI0 PECW TNG SIAPOPETI-
KAG Spdong Toug Katd TG KIVAOEIG TNG Kdtw yvdbou, ol
SUo poipeg Tou €Ew TTepuyoeIdous PUSG cuvepydlovtal
yia Tov é\eyxo kai T otabeporroinon g Béong Tou kov-
Suhou apevdg Katd v TPog Ta Tow kivnon Tou péoa
otV YAnvoeidr] améeuon Kai APeTéPOoU Katd TV TIPOOA-
06non ¢ kdww yvdBou (Phanachet kai Murray, 2000). >u-
VETIWG Ol TTIO TIPOOPATEG TATEIG TNG £PEUVAG TOTTOOETOUV
T Spdon tou ENMM oe éva medio diapopetikd apou méov
Bewpeftal du mpdkertal TePIoodTEPO Yia éva «oUoTtnua
HUIK@V IVOV» TTou TIapd To 6T ouciaoTtikd Spouv wG évag
UG, KaTavépouV TNV OpactnpIdtntd Toug avdhoya e To
€pyo Tou €xouv va emtedéoouy (Murray kai ouv. 2007).
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only muscle fibres have been described as inserting di-
rectly into the disc (Manfredini, 2009).

Other anatomical studies report that the superior head
of the LPM inserts into the codyle, without any direct in-
sertion of muscle fibres into the articular disc (Pinkert
1984, Wilkinson 1988, Wilkinson and Chan 1989, Christo
et al. 2005). Wilkinson (1988) reported that a small in-
sertion — the upper part, which corresponds to 20% of
the muscle —terminated under the foot of the disc. These
blended with the anterior ligament and run posteriorly to
gain insertion into the condyle. These muscle fibres did
not run through the capsule or insert into the body of
the arthritic disc. Wilkinson and Chan (1989) also re-
ported that no muscle fibres where found to run through
the articular capsule or insert into the body of the articular
disc. Moreover, Christo et al. (2005) concluded that they
did not observe any actual insertion of the superior head
of the LPM into the articular disc.

Most studies do not mention the percentage of muscle
fibres that insert into the articular disc. Naohara (1989)
found that this insertion is 3mm? which corresponds to
30% of the LPM superior head, and 3% of the entire
LPM. Wilkinson (1988) reported that approximately 20%
of the muscle fibres of the superior head inserted into
the articular disc. Naidoo and Juniper (1997) reported
that 29.5% of the muscle’s fibres inserted into the TM|
articular disc. Zhang et al. (1998) reported that 52% of
the superior head fibres inserted into the condyle, 10%
into the articular disc, 24% into the articular capsule, and
[4% into the anterior attachment of the disc.

A recent study by Kilic et al. (2010) described four dif-
ferent types of attachment of the LPM heads. In the most
common attachment type, the superior head inserts into
the disc-capsule complex and the condyle, and the infe-
rior head inserted into the condyle (36.7%). In the sec-
ond type, the superior head inserted into the disc-cap-
sule complex, while the inferior head inserted into the
condyle. In the third type, both heads inserted into the
condyle. They also described a fourth type of attachment,
in which the superior head inserted into the disc-capsule
complex, and the inferior head into the condyle and
complex. This fourth type has also been described by
Naohara (1989) and Fujita et al. (2001).

A similar anatomical study was carried out at the De-
partment of Anatomy of the National and Kapodistrian
University of Athens (Greece), in order to investigate the
exact anatomical relation of the insertion of the LPM su-
perior head to the disc-condyle complex of the TM] (Fig
3,4). The material of this study included 36 TM]s that has
been obtained from 18 adult cadavers, 8 males and 10
females. A macroscopic and microscopic examination
was completed under a dissecting microscope. Three dif-
ferent types of LPM superior head attachment were
identified. In type |, the LPM superior head inserted into
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O EMM eivar Aertoupyikd tepoyevric, yeyovog Tou eri-
BeBaiwvetar amd tnv Unapén mepIoXwv Kal Seopidwv
mou Ba propoloav va dpactnpliomololvtal EMAEKTIKE
TIPOKeIévOoU va Trapdyouv edIkéG kivAoelg (Murray kal
ouv. 1999). Znv mpaypatikdnta, mapdlo Tou n Asl-
TOUPYIKr| TOU ETEPOYEVEIQ UTTOPE! Va ETITOEMEN TNV EKAE-
KTIKr) Spa0TnEIoToiNon TWV VWV TTOU CUVOEOVTal JE ToV
Sioko xwpic va mpokaheital kivon oAdkANpou tou oup-
TIAEypaTog Siokou-KovOUAoU TIPOG Ta ePMPOG, HEAETEG
o€ avatopikd mapaokeudopata éxouv Oeitel &t n da-
KTUAIKA €AEN TG dvw Ke@ahig TToOKAAEl pia TTpog Ta ep-
TIPOG PETAKivVon 0AGKANPOU TOU OUPTAEYHATog kovoU-
Aou - 81dpBpiou diokou (Widmalm kai ouv. 1987, Wilkin-
son, 1988, Christo kai ouv. 2005, Manfredini, 2009). To
id10 mMapatnerBnke kai og Pia MEAoEAtn PEAETN, o OAa
1a deiypata pe tn diagopd &t OTG TEPTTIWOEIG TTPO-
opuong tinou Il (mpdoguon oAdkAENG TG dvw Kepa-
M Tou ElNM oto ocupmheypa diokou-apBpikoly Buid-
Kou) n kivnon tou diokou Atav Afyo o ep@aviq oe oxé-
on pe tov kévduAo (Antonopoulou kar ouv. 2013).

O EMMM Bewpeftal ouxvd du eival umelBuvog via tv
mpdabia petatdmon tou Sidpbpiou diokou (Murray kai
ouv. 2001). H mpdoBia petatdmon tou diokou eivar pia
ouxvr katdotaon. [oAég umobéaeic éxouv mpotabel
oto apehBdv oe pia mpoomdBeia va e&nynBel n mabo-
YEVEIQ TNG PETATmong Tou dfokou, Kai TToAMol Hop@o-
Aoyikof mapdyovteg eixav BewpnOel umaftior wg mBavol
Tiapdyovieg kivouvou. ZUpewva e v BiAioypagia, o
PONOG TWV HOPPOAOYIKWY XAPAKINPEIOTKWV (S1aTapaxeg
oUyKAEIoNG Kal khion tou mpdoBiou apBpikoy eUpatoc)
Kal TwV AEITOUPYIKWV TTapayoviwy (Urepdpaoctnplidtnta
Tou ElMM) qaivetal va eival hydtepo onpavtikol and ot
efxav urtoteBel oto mapeA8dv (Manfredini, 2009).

O1 Carpentier kai ouv. (1988), twv omoiwv ta eupripgata
OUTTITTTOUV PE TA EUPAKATA AUTWY TIou Bprkav ot n K-
pla MpdoeuUoN NG KATdeuong TG Avw KePaAig Tou
EMM  eivar otov kévdulo kar oxi otov didbpio dioko,
AapfBdvovtag umdyiv Kar Ty avatopikr opydvwan Tng
dvw ke@ahic Tou EMM, katéAn&av oto ot n e&rynon
olppwva e v omoia n mpdabia petatdmon tou didp-
Biou diokou ogeiletal amokAeloTikd Og PIa CUOTIAOTIKY
dpaotnpidtnta tou pudg, dev eivar mbavry. Qotdoo, ol
Wongwatana kai ouv. (1994) avépepav g epdoov kal
dMol Tiapdyovteg, OTwe TX. TPaUpd, PIopel va TpoKa-
Aéoouv v Tipdobia petatdmon tou didpBpiou diokovy,
N dvw kepahrj tou EMM uropef va diatnproel tnv peta-
témon autr) POvo otny TEPTWon Katd tny oroia mpo-
opuUetal dyeoa otov didBpio dioko. 2TIG TIEPITIWOEIG
EMOPEVWG KATA TIG OTTofeg UMTdpxel QuaIohoyiKkr SieuBE-
Tnon tou didpBpiou diokou kai TG KOVOUAIKAG TTpdo@u-
onG NG dvw ke@ahric tou EMM, o pug autdg dev umopef
va mai&el onpaviikd pdAo otny mpdaobia Petatdrmon tou
81dBpiou diokou yiati n mpdoguon tou didpBpiou oi-
OKOU OTOV £0w Kal €€w TTOAO ToU KOVOUAOU NG KATW

Avtwvoroudou M. kar ouv./Antonopoulou M. et al.

the condyle and disc-capsule complex (55.5 % of the
cases). The ratio between the amount of fibres inserting
into the disc-capsule complex and the LPM superior
head was macroscopically found to be one-to-five (1:5).
In type Il, the LPM superior head inserted into the
condyle (27.8% of the cases). In type Ill, the LPM superior
head inserted purely into the disc-capsule complex
(16.7% of the case) (Antonopoulou et al. 2013).

DISCUSSION

Most anatomical studies seem to disagree on the nature
of LPM attachment. Electromyographic studies (EMG)
have attempted to describe the function of the LPM
during mandibular movements but most of them fail to
demonstrate predictable conclusions, due to metholog-
ical errors, related to the difficulties to precisely record
the function of the LPM with EMG. Accordingly, the re-
sults of the EMG studies of the LPM function, demon-
strate that the two heads of the muscle have a diamet-
rically opposed function when contracted. It seems that
the the two heads of the LPM, which probably act con-
centrically have a reciprocal pattern of activity. During
closing of the mouth, mandibular retrusion and during
laterotrusion, in collaboration with the elevator muscles
of the mandible, the superior head of the LPM is acti-
vated. The inferior head of the LPM is activated, to-
gether with the mandibular depressor muscles, during
mandibular opening and protrusion, and during con-
tralateral jaw movements (Grant, 1973, Mc Namara,
1973, Lipke et al. 1977, Juniper, 1983, Mahan et al. 1983,
Gibbs et al. 1984).

According to studies that were conducted in the 1980s,
the two bellies of the muscle act antagonistically, with re-
ciprocal innervation. The inferior belly of the LPM is ac-
tivated during depression, while the superior belly is ac-
tivated during elevation, enabling the controlled move-
ment of the condyle and stabilising the disc during mouth
closing (Mahan et al. 1983, Wood et al. 1986, Widmer
1987). Nowadays, it is believed that through the different
roles that they play in mandibular movement, the two
bellies of the LPM collaborate in order to control and
stabilize the position of the condyle within the glenoid
process, during the contralateral mandibular movement,
as well as during mandibular protrusion (Phanachet and
Murray, 2000). Thus, the recent research trends under-
stand LPM activity in different terms. The LPM is rather
regarded as a “system of fibres” that essentially acts as
one muscle, distributing their activity depending on the
task that needs to be performed (Murray et at. 2007).
The recent literature on the function of the LPM tends
to conclude that it is heterogeneous as certain areas or
subpopulations of fibres can be activated selectively in
order to produce specific movements (Murray et al.
1999). In reality, even though this functional heterogene-
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yvdBou emtpémel otov didpBpio dioko va Kiveital eheu-
Bepa padi pe Tov kKdvOUAo. Autr| n kivnon Tou kovdUAou
kal Tou SioKou PIMoPoUV va UTTEPVIKAOOUY TNV €AEN g
dvw ke@ahic Tou EMM touhdxiotov oTig TIepITTOOEIG
Tiou diatnpeital n guoioloyikr) TPdauUan tou didpBpiou
diokou (Manfredini, 2009).

Kdmolol cuyypageic umootnpiCouv &t ol e0WTEPIKEG dia-
tapaxég tnG KI'A eival anotéheopa unepdpaotnpidtntag
f umodpaotnEIdTNTag, eMIToUg cuvtoviopoU peta&l
Twv 800 KeQaAWV Tou pudc, kai/f piag Siatapaxrg otov
(QUOIONOYIKO POAO ToU HUOG OToV EAeyx0 TG otabepo-
moinong g KI'A (Scapino kai Mills, 1997, Okeson, 1998,
Hiraba kai ouv. 2000, Murray kar ouv. 2001). >e BiBAio-
YPAPIKEG avapopEG Kataypdpetal 6T Oev UTIdpXel KA
EMOTNHOVIKN TeKpnPiwon Ot ol €6w TTTepuyoEIdElG PUEG
Twv aoBevav pe Kpavioyvabikég Siatapaxég eivar Ael-
Toupyikd diatapaypévol. O pdhog tou EMNMM otn puoio-
Aoyikrj Aertoupyia Tou 212 kal otig kpavioyvabikeg dia-
TAPAXEG TTAPAPEVET QVTIQOATIKOG KAl XPEIGLETAl EMAVEKTI-
pnon (Murray kai ouv. 2004, 2007).

AMEG PENETEC O OTTOIEG EKTIUNOAV T OXE0N PETAtU Tou
Tnou mpdopuong Tou EMM kai twv kpotapoyvabikwv
SIaTapaxwv Tou OXeTICOVIal e ECWTEPIKEG SIATAPAXES
¢ KI'A, Paciotnkav oe mapatnEroei§ Payvnukwy To-
poypaginv (MRI). 2uykekpipéva, ol Taskaya-Yilmaz kai
ouv. (2005) oupmépavav &t oTig TEPITIWOEIG KATtd TG
orofeg n dvw kepahr| tou EMNM mpooguietar pévo otov
d1dpBpio dioko, eival o elkoAo va TmpokAnBel pdobia
petatdmon tou didpBpiou diokou. Or idlor cuyypapeic
ToviCouv ot auth n katdotaon eival mbavdv va mepio-
pioel kal Tv Aertoupyia tou pudg, yeyovdg Tou pmopel
va TipokaAéoel kar atpogia. Téhog, dev mapatneriBnke
otatotkd onpavukr diagopd, Yetagy Tou turmou mpd-
O(UONG TOU PUOG Kal TNG Tapouasiag i tng amouaciag
mpoobiag petatdmong tou didpBpiou diokou Tapd To
&1 mapatnerBnke otatiotikd onpavtiky diagopd petatl
Tou TUou NG PACPUONG Tou HUdG KAl TNG TTapousiag
puikig atpopiag kar puikiig ekpuhiong. Or Mazza kai ouv.
(2009), mou ékavav pia peAétn Tapdpold e Ty TTpo-
nyoupevn, cupmépavav ot dtav n dvw kegahr tou EMM
npoogudtay pévo otov didpbpio dioko, n mbavétnta
va ouvutidpxel Tautdxpova mpoabia petatdmon tou
81dBpiou diokou xwpic emavagopd rAtav peyahitepn).
MdANiota oe autr ™ gehétn urootnpiCetar n droyn T
OTIG TTEPITTITCEIG TIOU UTTdpXel autdg o TUTIOG TTROO(U-
ong, N MESYVWoN yia pakpoxpdvia PeAtiwon g mado-
Aoyiag tou diapBpiou diokou eivar apvnikr kai o EMNM
pmopel va éxel cuppetoxr kal va cupBdMer otnv TTpod-
obia petatomon tou didbpiou diokou. Qotdoo, undp-
XOUV Kal PeAéteg Tou Sev emPBePaidvouy autd ta eupn-
pata énwg autr) Twv Degrin kai ouv. (201 1) mou oxe-
diaoav pia pehétn pe okorod va mpoadlopicouy Tov -
Kpatéotepo TUTo Tpdouaong tou EMM ato olpmieypa
diokou-kovoUAou, Kkal va epeuvioouy edv autoi o TUTol
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ity may enable the selective activation of the fibres that
are connected to the disc without affecting the entire
disc-condyle complex by pulling the disk forward,
anatomical studies in autoptic specimens have shown
that during the manual pulling (traction) of the superior
head of the LPM may cause the entire disc-condyle com-
plex forward shift (Widmalm et al. 1987, Wilkinson,
1988, Christo et al. 2005, Manfredini, 2009). The same
observation was reported in all the samples of specimens
in a recent study, with the exception in type Il attach-
ments (attachment of the entire superior LPM head to
the disc- capsule complex), in which the movement of
the disc was slightly less visible than that of the condyle
(Antonopoulou et al. 2013).

Anterior disc displacement is a common condition and
the LPM is often considered to be responsible for the
anterior displacement of the articular disc (Murray et al.
2001). Several assumptions have been made in an effort
to understand the pathogenesis of anterior disc displace-
ment, and many morphological factors have been hy-
pothesised as potential risk factors. According to the lit-
erature, the role of morphological factors as abnormali-
ties in occlusion, occlusal disorders and the angulation of
the temporal articular tubercle, well as functional factors
(LPM hyperactivity) is less significant than previously as-
sumed (Manfredini, 2009).

Carpentier et al. (1988) agree with those who found that
the main insertions of the LPM superior head are into
the condyle, and not into the disc. Considering this
anatomic organisation of the LPM superior head, they
conclude that the explanation of anterior disc displace-
ment due to a spastic activity of this muscle alone is not
probable. However, Wongwatana et al. (1994) reported
that since other factors - e.g. trauma - can lead to disc
displacement, the LPM superior head can maintain disc
displacement only when it inserts directly into the disc.
In cases of normal disc arrangement and condylar attach-
ment of the superior head, the muscle cannot play a sig-
nificant role in anterior disc displacement because disc
attachment at the medial and lateral poles of the
mandibular condyle allows the disc to move freely with
the condyle. This combined movement of the condyle
with the disc may overcome the activity from the supe-
rior head of the LPM, at least when the attachment to
the disc remains normal (Manfredini, 2009).

Some authors believe that internal TM] disorders result
from hyperactivity, hypoactivity or lack of coordination
between the two heads of the LPM and/or a disorder in
the muscle’s ability to help stabilise the TMJ (Scapino and
Mills, 1997, Okeson, 1998, Hiraba et al. 2000, Murray et
al. 2001). According to some researchers, the theory that
the LPM's of patients with TMD are functionally dis-
turbed is not well-established in scientific terms. The role
of the LPM in the normal function of the SS, or reversely
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TPAoEUONG ouVOEoVTal e EUPHHATA ECWTEPIKWV Oid-
Tapaxwv Kai duoAertoupyiag tng KI'A oty payvnuikr to-
poypaeia. H peAétn autr dev Bprike otatiotikd onpav-
TKr) S1a@opd petall autwV Twv TAPAPETPWY.

H unepdpaoctnpidtnta tou ENMM eivar éva onpavtiké
npoPApa otig diatapaxég g KIA. Mia amé tg mo
nipdogateg peBddoug Bepareiag yia TNV avupeTMon
évtovou BaBpou clicking tng KI'A mou oxetiCetal pe mpd-
o6ia petatdmion tou diokou, eival ol evéoelg aMavto-
to&ivng tumou A (botulinum toxin, BTX-A) otov EMM
(Bakke Kar ouv. 2005, Yoshida kar Lizuka, 2006).
MapdAo mou o akpIPriG pnxaviopdg dpdong g alMav-
TKAG To&ivng dev eival ywwatdg, autr) n Oepareia gaive-
Tal va eAattwvel T SpdotnEIGTNTA ToU PUdG, va PEATIO-
VeI TN ox€an KovoUuhou-8idpBpiou diokou-yAivng Kai va
mepiopiCel o clicking (Bakke kai ouv. 2005, Yoshida and
Lizuka, 2006, Majid, 2010). H yvion twv avatopikov ma-
paMaywv Ba pmopouoe va gavel xpraiun otoug KAvI-
KoUg yId TNV e@dppovr TG aMavtotogivng otov EMM,
eOOOV TTEMEl Va e@ApUSLeTal TTPOOEKTIKA ata emBu-
pntd avatopikd onpeia. 2e mepimwon Bepameutikig
arnotuxiag tétolwv pebddwv n artia Ba pmopouoe va
KoUBetal oty Pdo@uan oAdKANENG NG dvw KEQAarq
tou EMMM oto oUumieypa diokou-apBpikol Buidkovu.

2YMIMEPAXMATA

O1 anéyeig oxetikd e tv dpdon Kai Ty Aeitoupyia tou
EMMM &npioupyouv Bol eikdva oxetikd pe To Badpd kai
TOV TPOTIO e TOV OTI0I0 UMoPEl va epmAéketal otnv duo-
Aertoupyia g KI'A. Or khvikof mpémel va AapfBdvouv
uTtéyn toug v mlavdtnTa avatopikig Taparayrg
nipdoguong tou EMM otnv KI'A, mou pmopel va odnyn-
o€l og SUOAEITOUPYia NG ZuvelppIKA N Urapgn piag té-
Tolag mapaMayrig Ba mpéner va digpeuvdtal amd Toug
Bepdmovteg otoug aoBeveic pe mpoBApata oty KI'A
Kal va avupetwiCetal avadywd. ‘Etol o khvikol pro-
pOUV va XPNOIHOTIOINCOUV TIPOANTTTIKEG BePATTEUTIKEG
peBddouc otoug aoBeveig mou xapaktnpifovtar wg ugn-
Aou kivbUvou, yiati n mfpng katavénon tng artonabo-
YEVEONG TNG HETaTomong Tou diokou Sev €xel akdua eri-
TeuxBel. Zupmepaopatkd, ol Khivikof Oa mpémel va Aap-
Bdvouv urm Syiv Toug auth v Bewpnon dtav Bepa-
Tievouv aoBevelG pe KooTapoyvabikég dIaTapaxec.

Avtwvoroudou M. kar ouv./Antonopoulou M. et al.

in TMD, remains controversial and needs re-evaluation
(Murray et al. 2004, 2007).

Other studies assessed the relationship between the type
of LPM attachment and TMD’s associated with intemal
TMJ derangement, on the basis of MRI observations.
Taskaya-Yilmaz et al. (2005) reported that when the
LPM superior head inserts only into the disc, it is easier
for the disc to be displaced anteriorly. They stress that
this condition is also likely to restrict the muscle’s func-
tion, which may also cause atrophy. Finally, no statistically
significant difference was observed between the type of
muscle attachment and the presence or absence of an-
terior disc displacement, despite the fact that there was
a statistically significant difference between the type of
muscle attachment and the presence of muscle atrophy
or muscle degeneration. In a similar study, Mazza et al.
(2009) concluded that when the superior head of the
LPM was inserted into the disc, the possibility of anterior
disc dislocation without reduction was higher. Moreover,
this study argues that, in this particular type of attach-
ment, there is a negative prognostic value for a long-term
improvement of disc pathology and that the LPM may
contribute to anterior disc dislocation.

However, other studies do not confirm these findings.
Forinstance, Degrin et al. (201 I') designed a study aiming
to identify the most common type of LPM attachment
to the disc-condyle complex and investigated whether
the different types of attachment are associated with any
findings of intermal derangement and dysfunction of the
TM]J using an MRl scan. This study does not demonstrate
any statistically significant difference between those pa-
rameters.

The LPM hyperactivity is a major concem in patients with
TM]J dysfunction. Among the most recent treatment
methods for severe TM| clicking associated with anterior
disc displacement is the injection of botulinum toxin A
(BTX-A) into the LPM (Bakke et al. 2005, Yoshida and
Lizuka, 2006).

Although the exact mechanism of action is unknown,
this treatment method appears to reduce the activity of
the LPM, improve the condyle-disc-fossa relationship
and eliminate clicking (Bakke et al. 2005, Yoshida and
Lizuka, 2006, Majid, 2010). The clinician should be al-
ways aware of the LPM anatomical variations when using
the application of botulinum toxin to this muscle, as this
substance needs to be applied very carefully to the de-
sired anatomical sites. Any failure of such treatment
methods could be attributed to the solid form of the
attachment between the LPM superior head to the disc-
capsule complex.

CONCLUSIONS

Clinical practitioners need to take into account the
anatomical variation of the attachment of the LPM to
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