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TMEPIAHWH: >xomdc g epyaoiag eival va mpoadiopl-
otel n onpacia tng andotacn petakivnong g Ke@ahig
Tou kovoUhou dtav xpnoipomoleital n MRl yia tn digpeu-
vnon g mpdobiag mapektdmong tou diokou TG KOTA
Kal va pehetnBel oTe kai pe Toleg poUmoBéaeig pérel
va tiBetal o épog emavagopd.

YAS kar péBodog: Napouaidlovtar eikdveg MRl mpod-
obiag mapextdmong diokou, drou yivetar mpoomnddeia
otadiomoinong g Tapektdmmong Kal TG emavapopds
Tou didpBOplou diokou.

To otauoukd Sefypa frav aobevel pe oupmwpata
névou kai duohertoupyiag Twv KOT'A, ogtoug omoioug
diayvaaotnke mpdobia mapextdmon KAVIKG kai empBePal-
0Onke pe MRI eEétaon oe kheiotr| Béon otdpatod.
Amoté\eopa: H andotaon mou diavdel n) Ke@alr] Tou Kov-
Suhou evtdg NG dpBpwong ermpedletal amd TV Texvi-
K \Ung kai auté eivar kaBopiotikd yia ) Sidyvwon
Jupnepdopara: H onpaoia g petakivnong g ke@ahig
Tou kovdUAou eivarl peydAn ot peAétn Twv Suohertoup-
yIOvV TG Kpotagoyvabikig dpbpwong kar Ba mpémel
ndvta va afohoyeftar o ouvduaoud pe ) Béon Tou
d1dpBpiou Siokou kar TV popgoroyia Tou.

‘Otav wg «emavagopdy kataypdeetal kdbe mepimwon
émou n ke@ah] Tou kovoUhou oe Béon péyiotng didvol-
&ng ouvavtd to dloko, avetdptnta and v andotaon
amné 1o apbpikd @Upa, autd Tou epunveletal wg emnd-
vagopd, urokpurrel To péyeBog g maboloyiag g
dpBpwong, yiatl dev mpdkeral yia amokatdotacn g
(QUOIONOVIKIG OXx€0NG diokou-kovOUAOU-QUPATOG, aMd
yia pia emBapuvtiky yia ) gop@oAoyia Tou diokou Ka-
Tdotaon kar yid Jia Petepmodiwv diakeimouoa didvoign.
H umepkivnukdtnta kai to unep&dpbpnua ouxvd ouvu-
nidpxel Pe v mpdabia mapextdmon tou diokou, dia-
@elyovtag tnG Sidyvwong akopa kai pe ameikévion MR
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SUMMARY: Objectives: The aim of this study is to de-
termine the importance of the distance of tubercle
head displacement when using MRI to investigate an-
terior disc displacement of the CSF disc and to study
when and under what conditions the term repositioning
should be applied

Material and method: MRI images of anterior disc mis-
alignment are presented, where an attempt is made to
staging the misalignment and articular disc reset.

The statistical sample was patients with symptoms of
pain and TMJ dysfunction, in whom anterior misalign-
ment was diagnosed clinically and confirmed by MR ex-
amination in the closed mouth position.

Results: The distance travelled by the tubercle head
within the joint is influenced by the acquisition technique
and this is crucial for the diagnosis

Conclusions: The importance of condylar head move-
ment is great in the study of temporomandibular joint
dysfunctions and should always be evaluated in con-
junction with the position of the articular disc and its
morphology.

When ‘reversion’ is recorded as any case where the tu-
bercle head in a position of maximum opening meets
the disc, regardless of the distance from the articular
germ, what is interpreted as a reversion conceals the
extent of the joint pathology, because it is not a restora-
tion of the normal disc-condyle-physeal relationship, but
a situation that is detrimental to the morphology of the
disc and an intermittent opening with obstacles.
Hypermobility and hypermobility often coexist with
anterior disc misalignment, evading diagnosis even with
MRI'imaging due to the application of the passive-open-
ing technique.

Static imaging with active opening is currently the meth-
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ASYW £QAPHOVYAC TNG TEXVIKAG He TTaBnikr didvoign.

H otaukr ameikdvion pe evepynukr] didvoign amotehef
TIPOG To TIapdV T HEB0SO eKAOYAG TTOU TTAPEXE! TIG ava-
ykaieg mAnpogopieg 100 yia To eUpog PeTakivnong Tou
KovOUAoU 600 Kal yia TN PEAETN NG Hop@oloyiag Tou
Siokou kal Twv omoBodIoKIKWY I0TWV.

AEZEIX KAEIAIA: MRI, evepynuikny Sidvoién, mabntikrj
bidvoién

armadéAn Xp. kai ouv./Papadeli Ch. et al.

od of choice that provides the necessary information
both for the range of tuberosity movement and for the
study of disc and posterior tissue morphology.

KEY WORDS: MR, passive openingactive opening

Mapehigbn: 29/8122 - ‘Eywe bextrt: 11112122

EIZATQrH

H olyxpovn khvikg diayvwotiky pébodog BaoiCetal
otov KAVIKS Ogiktn (RDC/TMD) (research diagnostic
criteria for temporomadibular joint disorders) (1) kai
urtoponOeftar and avtkelyevikd euprpata and dideo-
peg ameikoviotikés peBddoug. O khivikdg deiktng otadi-
orolel TG SIATAPaxég o€ TPEIG OPASEG:

Opdda I: Muikég diatapaxég

Oudda lI: Mapextdmon tou diokou

Oudda lll: ApBpahyia, ooteoapbpltida, apbpitida

To 2013, wg anotéAeopa dieBvoug ouvepyaaoiag, o KAI-
vikég Sefking RDC-TM] emkaiporroiiBnke kai mpogxu-
Ye to mpwtdkoMo Kkhvikrg e&€taong DC (2).

2TV MpooTdBeia avaBdbpiong Twv KAIVIKWV Kprtnpiwy
RDC-TMJ oe DC otnv umokatnyopia mpdobia mape-
KTomon pe emavagopd, ol diayvwotikol aiydpibuol
epmAouTiotnkav de diayvwotikd kpitipia and To 10To-
pIkS Tou aoBevoug kal avagépovtal wg véa didotaon n
Tpdaobia mapektdmon pe emavagopd pe SIakoTtdpevn
S1dvoin aMd kar n mapoucia umep&apBpripatog g
Kdtw yvdBou wg amotéAeopa umepKIVNTIKGTNTAG.

[Napd tn Aerrtopepr] ameikdvion TO00 TwV OOTIKWY 600
Kal TwV PAAGKOV popiwv NG Kpotapoyvabikig dide-
Bpwong pe v MR, Sidpopeq pehéteg éxouv Tpayua-
toroinBel yia to av n KAvIKA Sidyvwon, XpnolPoTioIn-
vtag kAivikoUg defkteg, emPeBalwvetar amd ta eupripata
g MRI(3-10).

Ta anmoteAéopata autwyv Twv HEAETWY efval CUyKexU -
va. Qotdoo kataypdeetar Eexdbapa pia acupewvia
kupavopevn améd 54% wg 90% petafl g KAIVIKKG
didyvwong pe ta diayvwotkd suprjpata tng MRI, doov
agopd TNV opdda Il (mapextdmon diokou) oe dAeg TG
EMOTNHOVIKEG EPEUVEC.

H Papadeli (2017), Bswpel v texvikg Myng g MRI
uTrelBuvn NG peydAng diagopdg Tou epgaviCetar peta-
€U KAVIK@V Kal aTTekovIoTIKWY eupnudtwy, SIdT n evep-
ynuKkr kai n mabnukr| Sidvoign eivar dUo dlIaQopETIKEG
péBodor, mou Sfvouv mpdofacn oe diapopetikd arel-
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INTRODUCTION

The modern clinical diagnostic method is based on the
clinical index (RDC/TMD) (research diagnostic criteria
for temporomadibular joint disorders) (1) and support-
ed by objective findings from various imaging modalities.
The clinical index classifies disorders into three groups:
Group I: Muscle disorders

Group II: Disc displacement

Group llI: Arthralgia, osteoarthritis, arthritis

In 2013, as a result of international collaboration, the
RDC-TM| clinical index was updated and the DC clinical
examination protocol was developed (2).

In an effort to upgrade the RDC-TM| clinical criteria to
DC in the subcategory of anterior misalignment with
reversion, the diagnostic algorithms were enriched with
diagnostic criteria from the patient's history and anterior
misalignment with reversion with intermittent opening
and the presence of mandibular hyperextension as a
result of hypermobility were listed as new dimensions.
Despite the detailed imaging of both the bony and soft
tissues of the temporomandibular joint with MRI, several
studies have been performed to determine whether the
clinical diagnosis, using clinical indicators, is confirmed by
MR findings (3-10).

The results of these studies are confusing. However, a
clear discrepancy ranging from 54% to 90% between
clinical diagnosis and diagnostic MRI findings is clearly
documented in terms of group Il (disc misalignment) in
all scientific studies.

Papadeli (2017), considers the MRI acquisition tech-
nique responsible for the large difference that occurs
between clinical and imaging findings, because active and
passive fluoroscopy are two different methods, giving
access to different imaging findings. The most important
is that active opening generally gives a greater range of
movement of the tubercle and can reveal hyperactivity
and the presence of hyperarthritic tissue, whereas pas-
sive opening generally conceals it. The way patients are
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Koviotikd euprjpata. Ta onuavukdtepd eivar &t n evep-
ynukr didvoi&n divel katd kavéva Peyalitepo eUpog Ki-
VNoNG tou kovouhou kar &t duvatal va amokaAUyel Ty
UTIEPKIVNTIKGTNTA Kal TV Tiapoucia umep&apbprjpatog,
eve) n mabnukr didvoign katd kavdéva v amokpUTTel.
O 1pdmog e&étaonc twv aoBeviv otov payvnukd To-
poypdpo ota didpopda diayvwotikd Kévipd akohouBel
T0 TPWTOKOMO Mung g agovikig Topoypaeiag, émou
katd tn oidvoi€n tou otdéuatog Tou acBevolg, yia va
yivel o SIaxwpIopog Twv duo yvdbwy, divetal va daykw-
oouv pia MAaotik oUpiyya. Autd amotehel mabnukr &i-
dvoign, n omoia dtav epappoabel otoug acBeveig mou
egetdlovtal otov payvnukd ToPoypd@o, KIVNTOTTOIE!
Toug pUeg TTou avaotolv tnv Kdtw yvdabo, pe amoté-
Aeopa va pnv vivetar mijpng didvoign tou otdpartog,
arapartntn ouvBrikn yia T didyvwon g MapekToTong
Kkal emavapopds tou didpBpiou diokou (I 1).

2KomdG NG epyaoiag efval va mpoaodiopiatel n onpacia
NG anmdotacn Petakivnong g Ke@ahiig Tou KovouAou
étav xpnoiporoieitar MR yia ) digpgdvnon g mpd-
oBiag mapextdmong tou diokou g KOTA kai va pehe-
n0Oel mote Kal e Toleg mpoUmoBéaelg mpémel va tibetal
0 6pog emavapopd.

YAIKO KAl ME©GOAOX

MNapouaidovtar eikdves MRI mpdobiag mapektdmong
diokou, dmou yivetal mpoomndBeia otadiomoinong g
TIAPEKTOTIONG Kal NG emavapopdg tou didpbpiou &i-
oKoU.

To otauoukd Sefypa ritav acBevelc pe oupmopata
névou kai duohertoupyiag Twv KOT'A, otoug omoioug
diayvwotnke mpdobia mapektdmon kAvikd Kai emBefal-
0Onke pe MRI e&éraon oe kheiot B€on otdpartoc.

O éheyxog twv acbevav éyive otov B0 payvnukd To-
poypdoo |,5T (GE Medical system) oe eykdpoio, ofe-
Naio kar atepaviaio enfrmedo Kkai pe Tg texvikég MERGE
kal T2 oto UPog Twv Kpotagoyvadikov apbpnoewy. To
eykdpolo kai To atepaviaio enfrmedo xpnoigomoiibnkav
yId TOV eVIOTONS TWV KPOTAPOyvabikwy apdpoewy,
evw) To oPeNaio enfmedo via Tv Aertoupyia kar v ma-
Boloyia autwv.

210 ofeNaio emimedo eAjpOnoav Topég oe Tpeic Béoeig
NG Kdtw yvéBou dnhadr| pe khelotd otdpa (oudgtepn
Béon), pe avoiktd otdpa (evepynukr) B€on) Aéyovtag
Tov aoBevr| va Kkpatroel TO OTOHA TOU AVOIKTO OtV [é-
yiotn yI" autév duvatr Béon kal téhog e avolktd otdua
divovtag otov aoBevr| va daykwoel cuykekpipévou Tid-
XOUG avtikeipevo (abnuikr B€on).

Ané g AneBeioeg eikdveg extipriOnkav n oxéon Tou
diokou kal Twv KovoUAwv pe Ta mpdabia eupata otig
empépoug Béoeig, n andotaon Tou kovdUuhou amd to
@Upa kabwg kal n uer Tou diokou yia TV extipnon Tu-
x4v pr&ng autou.
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examined on the MRI scanner in the various diagnos-
tic centers follows the protocol for obtaining CT scans,
where, when the patient's mouth is opened to separate
the two jaws, a plastic syringe is given to bite into. This is
a passive opening, which when applied to patients being
examined on the MRI scanner, mobilizes the muscles
that suspend the mandible, so that the mouth is not
fully opened, a necessary condition for the diagnosis of
misalignment and repositioning of the articular disc (I 1).

The aim of this study is to determine the importance of
the distance of tuberosity head movement when using
MRI to investigate anterior paracortical disc resection
and to study when and under which conditions the term
resection should be applied.

MATERIAL AND METHOD

MRIimages of anterior disc misalignment are presented,
where an attempt is made to staging the misalignment
and articular disc reset.

The statistical sample was patients with symptoms of
pain and TM]J dysfunction, in whom anterior paralysis
was diagnosed clinically and confirmed by MRI examina-
tion in the closed mouth position.

Patients were examined on the same |,5T MRI scanner
(GE Medical system) in the transverse, occipital and cor-
onal planes and with MERGE and T2 techniques at the
level of the temporomandibular joints. The transverse
and coronal planes were used to locate the temporo-
mandibular joints, while the oblique plane was used to
identify their function and pathology.

In the oblique plane, sections were taken in three posi-
tions of the mandible i.e. with the mouth closed (neu-
tral position), with the mouth open (active position)
by telling the patient to keep the mouth open in the
maximum position possible for him and finally with the
mouth open by giving the patient to bite an object of a
certain thickness (passive position).

From the images obtained, the relationship of the disc
and tuberosities to the anterior germs at the individual
positions, the distance of the tuber from the germ and
the texture of the disc were assessed to evaluate any
disc rupture.
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AMNOTEAEXMATA RESULTS

H amdotaon mou Siaviel n kepalr] Tou KovOUhou evidg The distance travelled by the tubercle head into the
NG dpBpwong emnpedletal amd v Texviky AMyng kai joint is influenced by the acquisition technique and this
autd eival kabopiotikd yia T didyvwon is crucial for the diagnosis

KAeioté otépa Evepynukn Sidvoign/Active opening  MNMabntikr) Sidvoi&n/Passive opening
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Eic. I: Alapopd petaxivnong kovolilou oe evepynuikry kai mabnukr| Sidvoin. H evepynuikr| Sidvoign diayiyvwokel emavagopd eve n madntike pn
emavapopd
Fig. I: Difference between moving an item to active and passive drilling. The active opening diagnoses a reset while the passive opening diagno-
ses no reset

Mabnuxr &idvoign/Passive opening  Evepynuikr Sidvoign/Active opening

¥ ) - - BT

PEPAGEORGIOU Hospital
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Eik. 2: Aiapopd petaxivnong kovdulou oe evepynuikr} kai mabnuikr Sidvoign. H evepynuikry Sidvoign diayiyvaoker umepkivitikr) dpBpwon e
urep€dpBpnua KovdUAou eved n TTABNTIKr TO UTTOKPEUTTTE!

Fig. 2: Difference between moving an item to active and passive drilling. Active opening diagnoses a hypermobile joint with tuberosity hyperar-
ticularity whereas passive overdistraction conceals it

lou BaBpou/ st degree

Apiotepd Khelotd otdpa

WAl

(! oy N N
Eik. 3: Mayvnukr| topoypagia pe mpdobia mapextdmon |ou Babuoul. e evepynuikr péyiot Sidvoign epeaviCetar n @uoiohoyikr oxeon
@UHatog, diokou Kai KePahfiG Tou KovEUAOU.
Fig. 3: Magnetic resonance imaging with |st degree anterior misalignment. In active maximal opening the normal relation of germ, disc and
tubercle head is shown
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20u BaBpou/2nd degree

Apiotepd KAelotd otépa

Aplotepd avoixté otépa

TS

Eik. 4: Mayvnukr| topoypagia pe mpdobia mapextdmon 20u Bopotﬂ. Av n didyvwon dev Go(pépa TNV TIEPIOPICHEVN

amnokpuretal n maboloyia kdtw amnd tov yevikd 6po enavapopd

Fig. 4: Magnetic resonance imaging with 2nd degree anterior paralysis. If the diagnosis does not mention the limited movement of the tubercle

the pathology is masked under the generic term *“regression”

3ou BaBpou/3nd degree

Ae&1d k\eloto otépa

——s

Ae&id avoixtd otdpa

GE Mg'l‘ YSTEMS

2YZHTHZH

H umepkivnukdtnta kar to umep&dpBpnua ouxvd ouvu-
ndpxel pe v mpdobia mapektdmon tou diokou, dia-
@elyovtag g didyvwong akdpa kai Pe ameikévion MRI
AOyw £pappoyrg TG Texvikig e mabnuikr didvoign.

To oupmépaopa autd, oupewvel e v dmoyn twv

Tépog 23, No 3,2022/Vol 23, No 3, 2022

Eik. 5: Mayvnukr topoypaeia pe mpdobia mapextdmion
3ou Babpou. 2e evepynukr péyiotn Sidvoin eppavicetal
N PUCIOAOYIK) OXEDN (QUUATOG, SIOKOU Kal KEPAA]G ToU
Kov&UAou.

Fig. 5: Magnetic resonance imaging with 3rd degree ante-
rior misalignment. In active maximal opening the normal
relation of germ, disc and tubercle head is shown.

Eix. 6: Mayvnukn
Topoypagia pe
OUCOWPEUNEVO UNIKS TOU
diokou og avoiktd otdpa.
Fig. 6: MRI with accumulated
disc material in an open
mouth.

DISCUSSION

Hypermobility and hypermobility often coexist with
anterior disc misalignment, evading diagnosis even with
MRIimaging due to the application of the passive-open-
ing technique.

This conclusion is in agreement with the opinion of
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Chang kai ouv. (2015) o1 omoiol digpelivnoav T oxéon
peta&u duohertoupyiag twv kpotapoyvabikwy diapBpw-
oewv (TMD) kai ouvdpdpou umepkivTikig dpOpwong
(HS) kar diamiotwoav otauotikd onpavtikl cuoxetion
Twv TMD pe v unepkivijukdtnta twv apbpwoewy. O
EPEVVNTEG OupTTEPAivouV 0TI O AOBEVEIG e E0WTEPIKN
arodlopydvwon twv apBpwoswy Kal diatapaxeg oto
dioko éxouv 6,7 popéc meploadtepeg mbavdtnteg va
dlayvwotolv Pe oUVOPOHO UTTEPKIVATIKOTNTAG O OU-
yKpion pe aoBevelc Tou Tapoucidlouv duoAertoupyieg
Twv apBpwoewv xwplg epmhokr tou diokou, ad n &i-
ayvwon Siagetyer (12).

To elpog kivnong agioloveital e peyalltepn akpiPeia
pe evepyr) texviki. O aoBeveig eivar oe Béon v' avol-
€ouv ta otdpatd Toug oe péyioTo Avolyua Xwpig éva
nipokabopiopévo didotnua. H extipnon autr umoypap-
piCetar and epyaoieq twv Takatsuka kar ouv. (2005),
émou toviletal 8t o evepyd dvoiypa tng KOTA pmopel
va avanapdyel e peyahUtepn akpifeia ) Aertoupyia
NG KOTA and pia mabnukry agioAdynon Adyw tou du-
vNTKOU pOAoU Twv TAYIWV TITEPUYOEIBWY HUWV Otn &I
atapaxn g KOTA (13).

OewpoUlpe 0T N Petakivnon G KeQang tou kovoU-
Aou Kal n kataypaer g andéotaong mou diaviel and
N B€on KAeloToU oTOPATog PéXp! TV Peyiotn didvoién
efvar n moootkomoinuévn anddeign g maboAoyiag tng
dpBpwong kar Ba mpémel va mapéxetal and 1d akuvo-
Aovyikd gpyaotripla otoug KAIVIKOUG, e pabnuatikoug
6poug oe mm (xihiootd).

Av n amdotaon and v Kopuer tou apbpikol @upa-
TOG PEXPI TO KEVIPO Tou kovdUAou, o Béon kheiotou
otépatog eivar X, avapévoupe oe Béon mAnpoug did-
voIgng, o kévduhog va diavioer ) diadpopr) X Kai n
andaotaon peta&l twv dUo onpeiwy va pndevicetal.

Av n andéotacn amd v kopuer Tou apbpikol @uua-
TOG PEXPI TO KEVIPO Tou Kovduhou, oe BEan TAfjpoug
Siavoigng, eival Y<x kar o KOVOUAOG UTIOAElETal Tou
apBpikoU @upatog, dev TTEOKETAI yiA KAVOVIKY €mava-
@opd, aMd yia oucowpEeuon Tou UAKoU tou Siokou,
Tiou apepPBdMetar otn diadpopr| Tou KovouAou kai Tia-
peUMOdICel TN QuoIohoyIkr) TomoB€tnor] Tou kdtw amd
TNV Kopuer Tou apBpikol QUPatod.

Av n andéotacn amd v kopuer Tou apbpikol @uua-
TOG PEXPI TO KEVIPO Tou KovoUhou, oe BEan TAfjpoug
SidvolEng, eival z<x kai o kdvduhog Ppioketal o prpo-
otd and 1o apbpikd eUua, mpdkertal yia uriep&dpOpn-
pa kar o kévouhog Siaviel amdotaon peyaAltepn amod
auTr TTou Katapetpdtal oe Béon kKAeloToU oTopatoc.
[Npdkertar yia kataotdoe uPniou Kivduvou yia tnv
akepaidTTa Tou diokou, o orofog pmopel va urootel
ekpUAIoN Adyw Tapapdpewong kar avadimwong f pr-
&ng Twv omoBodiokikwy 1oTwv. Paivetal GT n ekpuAion
Tou Siokou Eexivdel and to omioBio ouyKEATUa Tou
diokou. 181aftepng Baputntag otnv ameikévion MR eivai
Ta éupeoa onpeia duohertoupyiag twv KOTA, dnwg n

armadéAn Xp. kai ouv./Papadeli Ch. et al.

Chang et al. (2015) who investigated the relationship be-
tween temporomandibular joint dysfunction (TMD) and
joint hypermobility syndrome (JHS) and found a statisti-
cally significant association between TMD and joint hy-
permobility. The researchers conclude that patients with
internal joint dysfunction and disc disorders are 6.7 times
more likely to be diagnosed with hypermobility syndrome
compared to patients who present with joint dysfunction
without disc involvement but miss the diagnosis (12).
Range of motion is more accurately assessed with an
active technique. Patients are able to open their mouths
to maximum opening without a predetermined interval.
This assessment is underlined by the work of Takatsuka
et al. (2005), where it is emphasised that active opening
of the CSF can more accurately reproduce CSF function
than a passive assessment due to the potential role of
the lateral pterygoid muscles in CSF disruption (I3).
We believe that the movement of the tubercle and head
and the recording of the distance it travels from the
closed mouth position to maximum opening is quanti-
fied evidence of joint pathology and should be provided
by radiology laboratories to clinicians, in mathematical
terms in mm (millimeters).

If the distance from the apex of the articular graft to
the centre of the tuber in the closed position is x, we
expect in the full-opening position, the tuber to travel
the distance x and the distance between the two points
to be zero.

If the distance from the apex of the articular graft to the
centre of the tuber, in the fully open position, is < x
and the tuber falls short of the articular graft, this is not
normal resorption but an accumulation of disc material
interfering with the tuber's path and preventing normal
positioning under the apex of the articular graft.

If the distance from the apex of the synovial membrane
to the centre of the tuber, in the fully open position,
is z<x and the tuber is more anterior to the synovial
membrane, this is a hyperextension and the tuber trav-
els a distance greater than that measured in the closed
position.

These are high-risk situations for the integrity of the disc,
which may degenerate due to deformation and folding
or rupture of the posterior tissues. It appears that disc
degeneration starts from the posterior disc complex. Of
particular importance in MR imaging are indirect signs
of CSF dysfunction, such as thickening of the external
pterygoid ligaments and rupture of the posterior tissues.
In a paper by Wang M. et al. (2009) demonstrated that
the anterior and intermediate disc zones are thicker
in TMD patients than in healthy subjects and that disc
thickness can change when the tubercle moves in or out
of the temporal gyrus during mouth opening and clos-
ing. The thickness of the posterior zone increases with
opening to the mouth in both asymptomatic and TMD
subjects (14).
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TIUKVWOT TwV CUVOECHWY Tou €Ew TITEPUYOEISOUG Kal N
PAEN Twv omaBodIoKIKWV I0TWV.

2¢ gpyaoia Twv Wang M. kar ouv. (2009) katadeikde-
Tal éu n mpdabia (wvn kai n evdidpeon (wvn Twv Oi-
okwv eival maxutepeg oe aoBeveig pe TMD amd 6, T oe
uyIry dtopa kar kai t 1o Tdxog tou diokou Pmopel va
aMda€el dtav o kovouhog Kiveltal péoa f €6w amd v
KOOTAQIKA YAvn Katd To dvolypa kai To KAElolo Tou
otépatoq. To mdxog g omioBiag {wvng augdvetar pe
10 dvolypa oto otdpa TO00 0 AOUPTIIWHATIKG &00 Kal
oe droya pe TMD (14).

H mpoobia kar n evdidpeon (wvn tou diokou Sivouv
XapnASTEENG évtaong orjpa and v omiobia {wvn Tou
Sivel yeyalitepng €vtaong orjpa o€ QUOIOAOYIKY Katd-
otaon, aMda mo xaunAé oe aobevelg pe xpovieg mabn-
oei¢ Tou diokou (I5).

Or omaoBodiokikol 1otol TepIAapBdvouy kar ayyeioveu-
pwdeig dopéc. Mia upnAdtepn évtaon orjpatog T2,
Aoyw evég uPnAdtepou Pabpou ayyeiakrg Tpooeopdc,
éxel Ppedel otoug omoBodiokikolg 10ToUG Twv eMwdu-
vwv apBpwoewv og oUYKPION WE EKEVN TwV AOUPTTIW-
paukovapBpwoewy (16,17). And v dMn mieupd,
pIO pEIWPEVN €vTaon OPATog PMmopel va oxetietal pe
VOSEIC HETABOAEG TTou TTapatnpouval g évav Xpdvia
ektommopévo dioko (18).

>¢ gpyaoia twv Orhan K. (2006) dmou petpriBnkav ol
evtdoeig orjparog (SI) Tou omioBiou cuykpoTrpatog Kal
NG mMPdobiag {ivng twv didpbpiwy diokwy amedeixdn
ot n évtaon onpatog (S) twv omoBiwv Cwvwv au-
Edvel pe v PSO0do NG EoWTEPIKAG SIATAPaxng, Kal
Bgdnke va eival uPnAdtepn amd ekeivn g mpdobiag
Cwvne Twv diokwv (8). 2& autr) v TepITwar), amoktd
idiaftepn onpaoia n éykaipn Sidyvwon Kai n mEQIKN
miapépBaacn, amokabiotwvtag v uypacia kar t Afrav-
on NG dpBpwang Kal mMpoAapBdvovtag HoPPOAOYIKEG
Kal AEITOUPYIKEG, Hn avaotpéPipeg BAABEC Tou Siokou.
(19,20).

>¢€ gpyaoia Twv Yang Z kai ouwv. (2017), émou petpron-
KE HE avTioToIXO TPOTIO N Petakivion tou kovduAou, N
dpaaotnpidtnta Tou kovdUlou oe TMpdabia petatdmon
diokou xwplc emavapopd oe aoBevelc Atav onuavtikd
HIKkpOTEPN amd ekeivn Twv acBeviv pe emavagopd kai
aut e T oeipd g and v opdda eéyxou, umodel-
KvUovtag Tnv Umapén mepIopIcHEVNG KIVITTIKOTNTAG TOU
kovdUAou og aoBeveig pe mpdobia petatdmorn diokou
XwpIG emavapopd, n omoia ekdnAwvetar kar KAVIKG e
TepIopIopévo dvolyua otopartog (21).

Eival aglompdoekto 6t o OAeG TIG HENETEG N OTATIKN
areikdvion tautiCetar ye v mabnukr) pébodo didvol-
&ng otdépatog kai T xpron evOOoTONATIKWY CUTKEUWY,
(22-25).

AvtioToixa, wg evepynuikry didvoiEn pehetdtar pévo n
duvapik MRI (cine) pe TIG KIVNPATIKEG akoAouBieg kal
maAaidtepa, TPIV TNV epavior| Toug n pseutodynamic
TEXVIKEG, TToU TipooTiadoUoav Kapé-kapé va avanapd-
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The anterior and intermediate zones of the disc give
a lower intensity signal than the posterior zone which
gives a higher intensity signal in normal condition, but
lower in patients with chronic disc disease (15).

The retrograde tissues also include angiovascular struc-
tures. A higher T2 signal intensity, due to a higher degree
of vascular supply, has been found in the retrodiscal tis-
sues of painful joints compared to that of asymptomatic
joints (16-17). On the other hand, a reduced signal in-
tensity may be associated with fibrous changes observed
in a chronically displaced disc (18).

In a paper by Orhan K. (2006)8 where the signal intensi-
ties (SI) of the posterior complex and anterior zone of
the intervertebral discs were measured, it was shown
that the signal intensity (SI) of the posterior zones in-
creases with the progression of internal disruption, and
was found to be higher than that of the anterior zone of
the discs. In this case, early diagnosis and early interven-
tion, restoring moisture and lubrication of the joint and
preventing morphological and functional irreversible disc
damage, becomes of particular importance (19,20).

Ina study by Yang Z et al. (2017) (21), where condylar
motion was measured in a similar way, the condylar ac-
tivity in anterior disc displacement without reposition in
patients was significantly lower than that of patients with
reposition and in tum than that of the control group,
indicating the existence of limited condylar mobility in
patients with anterior disc displacement without re-
position, which is also manifested clinically with limited
mouth opening.

[t is noteworthy that in all studies static imaging is identi-
fied with the passive method of mouth opening and the
use of intraoral devices (22-25).

Similarly, only dynamic MRI (cine) with kinematic se-
quences is studied as active opening and earlier, before
the advent of pseutodynamic techniques, which tried to
reproduce frame by frame the dynamic function of the
joint (22.23.26-29).

Ina paper by EY. Wang et al. (2007) (30), where a com-
parative study of dynamic (Haste MR) with static oblique
oblique (Pd) proton density imaging is performed, the
researchers agree that dynamic imaging shows reduced
sensitivity and also poor imaging of posterior tissues in
the closed mouth position. However, they find that it
is superior in dynamically estimating disc position and
provides additional information on the range of motion
of the tuberosity. The researchers study static imaging
only with the passive technique, so they find underesti-
mation of tuberosity range of motion and inconsistency
between raters in estimating hypermobility. The advan-
tages of dynamic imaging include reduced examination
time and the unnecessary use of intraoral devices.

The kinematic sequence qualitatively demonstrates tu-
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youv tn duvapiki Aertoupyia tng dpBpwong (22), (23),
(26-29).

>e gpyaoia twv EY. Wang kai ouv. (2007), dmou yi-
VETal ouykprtk peAétn g Suvapikig (Haste MR) pe
N otatkr oPeNiaia mAdyia ameikévion (Pd) mukvdtntag
TIPWTOVIWY, Ol EPEUVNTEG OUPQWVOUV OTI N SuVapIKA
amneikdvion mapoucidlel peiwpévn euaiobnoia ald kai
Kakr ameikdvion twv omoBodIoKIKWOV I0TOV 0TV KAE-
ot Béon otdpatog. Qotdoo diamotwvouy Ot UTeP-
Tepel ot duvapikr extiunon g Béong tou diokou Ka
Sivel mpdoBeteg MANpPoPopieg yia To eUpOG Kivnong Tou
kovdUAou. Or epeuvnTéG HEAETOUV TN OTATIKY ATTeIkOVI-
on povo Pe v Tabnukr Texvikr, oTToTe dIamoTwvouV
UTTOEKTIPNON Tou €UpouG Kivnong Tou kovOUAOU Kal
aocupowvia petall twv PaBpoloyntav oty extipnon
NG UTTEPKIVNTIKSTNTAG. 2Td TTAEOVEKTAUATA TNG duva-
HIKAG ATTEIKOVIONG OUYKATAAEYOUV TO UEIWHEVO XPOVO
eE€taong aMd kai T un avaykaia xprion evdootopat-
Kov ouokeuwv (30).

H kivnpatikry akohouBia epgaviCer oloTika TNV peTaxi-
vnon tou kovdUAou kai v Umapén unep&apbripatog,
aMd uroAeimetar oty PEAETN TG HOPQPOAOYIAg Tou
Siokou Kal TV extiinon Twv HAAQKGV 10TWV TG dpBpw-
ongG.

H popooloyia tou Siokou Ba mpémel va mepiypdpetal
avahutikd yiat eivar evoeiktikr] TG Aertoupyiag tou. H
HEAETN TG Hop@oAoyiag tou Siokou propel va vivel
povo oe otauky ameikdvion yiati Tapouoidlel peydin
TIoIKINOHOP®Ia WG Tdxuvon, TTapaturia, 100medwan,
avadmwon, ekpUANIoHS péxpl diIdTpnon, Yeyovog TTou
anartel v éyxuon mapapayvntikoy UNIKou.

H didyvwon «emavapopd» pe tov Tpdmo mou Tibetal
OTNV POUTIVA TWV AKTIVOAOYIKOV gpyactnpiwv dev apo-
pd v e&€taon g dimétaing {wvng oUte v ToTTodE-
Tnon tou diokou kdtw amd to apbpikd eUpa Kar PeTagy
autoU Kal TG KEPaArG Tou kovduhou. Q¢ «emavapopad»
KaTaypdeetal kabe TePTwon OTou N KEPAAr] TOU KOv-
Sulou oe B¢on peyiotng didvoigng ouvavtd to dioko,
aveEdptnta and v andotacn amd to apbpikd euua.
Me Tov Tpdmo autd kataypd@etal emavapopd oe Oheg
TIG TIEPITTWOEIG KAl Pe TIG dUo peBddoug. Autd mbavdv
gppnveletal anod tn poplakr] dopr| Tou idiou tou diokou
Kal twv ouvdéopwy Tou. MvwpiCoupe ot n eAgn otig
iveg twv ouvdéopwv emépxetal Babpiaia kai n kdbe fva
akohouBel Eexwplotd didypappa didtaong (31,32). Qg
ek ToUTou, yia KATolo Xpoviké SIdoTtnPa Kai Péxpl va
eméNBel oK) pri&n, o diokog xdvel otadiakd T Aertoup-
YIKOTNTA Tou Kal am\dg TTapePAMETAl wG oUCOWPEU-
HEVO UNKS evTOG TNG KPOTAQIKAG YArvng Karl Tiplv améd
10 apPBpIKd PUpa. 2€ autr Ty Tepimwar), dev mpoKertal
yla TIpaypatiky emavagopd, aMd yia mapepmddion g
HETAPOPIKAG Kivnong Tou kovdUAou, o oToiog ouvavtd
TO OUCOWPEUNEVO UNIKO Tou SioKou Kal otnv o JIKEn
mpoondBeia petakivnong. ‘Etol, autd mou eppnvedeta
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berosity movement and the presence of hyperexten-
sion, but falls short in studying disc morphology and as-
sessing the soft tissues of the joint.

The morphology of the disc should be described in detail
because it is indicative of its function. The study of disc
morphology can only be done on static imaging because
it shows great variability such as thickening, irregularity,
flattening, folding, degeneration and even perforation,
which requires the injection of paramagnetic material.
The diagnosis of “repositioning” in the way it is rou-
tinely made in radiology laboratories does not involve
the examination of the bifocal zone or the placement
of the disc under the articular graft and between it and
the head of the tubercle. A 'retraction’ is defined as
any instance where the tubercle head in the position
of maximum opening meets the disc, irrespective of the
distance from the synovial membrane. In this way, re-
version is recorded in all cases by both methods. This
is probably explained by the molecular structure of the
disc itself and its ligaments. We know that rupture in
the ligament fibers occurs gradually and each fiber fol-
lows a distinct stretching pattern (31,32). Therefore,
over a period of time and until total rupture occurs,
the disc gradually loses its functionality and simply in-
serts as accumulated material within the temporal fossa
and in front of the synovial graft. In this case, it is not a
question of a true repositioning, but of an obstruction
of the translational movement of the tubercle, which
encounters the accumulated disc material in the slightest
attempt at movement. Thus, what is interpreted as a re-
set conceals the extent of the pathology of the joint, be-
cause it is not a restoration of the normal disc-condyle-
substance relationship, but a situation that is detrimental
to the morphology of the disc and an intermittent and
obstructive opening. Therefore, the question arises as to
what actually constitutes a disc repositioning and when
the corresponding diagnosis should be made.

The MRI diagnosis as disc reset should refer to the in-
tegrity of the bifacial zone otherwise it may not be a
true reset but a simple interference of the disc with the
movements of the tubercle head. This is an additional
reason for calculating tuberosity displacement, because
true reduction is considered to be the positioning of
the disc under the top of the synovial membrane and
between it and the tuberosity head (33-34). Beer et al.
(2004) (35) suggest that the position of the disc should
be evaluated by the interzone and the absence of inter-
ference of the interzone between the tubercle head and
the articular graft should be assessed.

In a paper by Tomas et al. (2006) (36) it was reported
that the mean values of the superior and inferior ptery-
goid ligaments in the closed mouth position were signifi-
cantly higher in the patients than in the control group.
The only findings were observed in images taken in the
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G emavaeopd, umokpUTTtel To péyeBog tng mabBoloyiag
NG dpBpwong, yiati dev mpdkertal yia Amokatdotaon
NG PUOIOAOYIKAG ox€ong Slokou-kovdUAou-@Upatog,
aMd yia pia empPapuviiky yia ) dopgoroyia tou i
OKoU KAtdotaon kai yid pia petepmodiwv dialefmouoa
di1dvoi€n. Q¢ ex ToUtou TIPOKUTTTEN O TIPOBANUATIONSS T
Tpaypaukd anotehel emavagopd tou diokou kai mote
nipénel va tibetarl n avtiotoixn didyvwan.

H didyvwon MRl wg emavapopd tou diokou Ba mpé-
el va apopd otV akepaidtntd g Ométaing wvng
aMIOG pmopel va pnv mpdkertar yia mpayuatiky end-
vagopd, aMd anhj mapepBoAr tou diokou oTI¢ peta-
KIVAOEIG TNG KEPAN]G Tou kovdUhou. Autdg eival évag
emmA¢ov Adyog yia tov umoAoyiopd tng petakivnong
Tou KovOUAou, yiatl mpayuatiky) emavagopd Bewpeftal
n tomofgtnon tou diokou Kdtw amd IV Kopuer) Tou
apBpikoU @UPatog kar Yetaly autoy Kai TG Ke@ahig
Tou kovdUhou (33,34).

O Beer kai ouv. (2004) mpoteivouv n B€on tou diokou
va agioloyeftal and v evdidyeon wvn Kai va exu-
pdtar n amoucia mapepPoNic TG evdidpueons Cwvng
petall TG Kepahiig Tou KovduAou kai tou apBpikou
@upatog (35).

>¢ gpyaoia twv Tomas kai ouv. (2006) avagépetar ou
ol péaol épol TV oToug dvw KAl KGTtw ouvOETHOUG
Tou £€Ew Ttepuyoeldr atn B€on Kheiotol otdpatog ep-
@avitovtal onpavtkd uPnAdtepol otoug acbeveic and
6,1 otnv opada ehéyxou. Mapatnerbnkav poévo eu-
prijuata oe eikdveg Tou eAfjpBnoav otn Béon Kheiotou
otépartog, apou oe avoixtry Béon otduarog, or didpe-
TPOI QUTWV TWV OUVOECEWV fTtav QUOIoAOYIKE Heyaly-
Tepeg amd 6,1 o Béon kheiotol otdpatog EmmAéoy,
N SIGUETPOC TNG KATWTIEPNG HOIPAG Tou €Ew TTTePUYOEI-
&) mapouciaoe avaloyikry al&non pe TG augroeig Tou
Babuou petatdmong tou diokou(36). Autd ta euprjpa-
1a eival mapopoIa pe ekefva Twv NAEKTPOHUOYPAPIKWY
peletwv tou Lafreniere kar ouv. (1997) mou €dei€av o
N KATWTEPN Hoipa Tou €Ew TITepUYOEId| UMTOPET va yivel
uTIEPSPAOTTHPIA OE TTEPITIIWCEIG E0WTEPIKAG dIATAPAXTC
g KOTA (37).

H umepkivnuikdtnta, eival mBavé va apopd v dpbpw-
on otnv oroia Ppioketal o MPdcbia TTAPEKTOTIONEVOS
diokog 1 v dMn dpbpwon tou acBevr). Oewpeftal
mlavd n umepkiviukotta va odnvel oe prAgn Twv
ommoBodiokikwy ouvdéopwy Kal Tpdobia Tapektomon
Tou OIoKOU HE OUMTTIWNATA MOVoU Kai SUoKIVnoiag Tou
kovbUhou. Qotdoo kataypdenke pia 1oxupr Tdon va
eppavietal n umepKIVTIKOTNTA Tav XpnolyoTToletal n
evepynukr) SIdvoIEn evw) oUOTNPATIKG ATTOKEUTTTETAl HE
TNV Tabnukr. 2Tov €Aeyx0 TwV KAIVIKOV KPItnpiwv o€
OX€ON HE Ta ameIkovIoTKd euprjatd, Ta amoteAéopa-
Ta WV gPEUVWV Katadeikviouv Ot n Béon tou mévou
oxetiCetal e ) Béon mou e yivetral emava@opd, ald
n maBohoyikr} B€on tou diokou b oxetiCetar pe TV ep-
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closed mouth position, since in the open mouth posi-
tion, the diameters of these ligaments were normally
larger than in the closed mouth position. These findings
are similar to those of the electromyographic studies
of Lafreniere et al. (1997) (37) who showed that the
inferior fate of the external pterygoid can become hy-
peractive in cases of internal derangement of the CFG.
In testing the clinical criteria against the imaging findings,
the results of the studies demonstrate that the location
of pain is related to the position of non-restoration, but
the abnormal position of the disc is not related to the
occurrence of pain in the same or the otherjoint. | [ The
hyperactivity, is likely to involve the joint in which the
anteriorly displaced disc is located or the patient’s other
joint. It is considered possible that hyperactivity may lead
to rupture of the posterior ligaments and anterior disc
displacement with symptoms of pain and dyskinesia of
the condyle. However, a strong tendency for hypermo-
bility to occur when using the active opening while it
is systematically masked with the passive opening was
recorded in the present study.

Future research will be useful to focus on the three-di-
mensional drift of the head in space, trying to reproduce
the head's movement pattern with an energetic method
and kinematic sequences.

CONCLUSIONS

The importance of condylar head movement is great
in the study of temporomandibular joint dysfunctions
and should always be evaluated in conjunction with
the position of the articular disc and the morphology
of the disc and its morphology. When “repositioning”
is recorded as every case where the condyle head in a
position of maximum opening meets the disc, regardless
of the distance from the articular germ, what is inter-
preted as repositioning conceals the extent of the joint
pathology, because it is not a restoration of the normal
disc-condyle-physical relationship, but a situation that is
detrimental to the morphology of the disc and an inter-
mittent opening with obstacles.

Hypermobility and hypermobility often coexist with
anterior disc misalignment, evading diagnosis even with
MRIimaging due to the application of the passive-open-
ing technique.

Static imaging with the active opening is currently the
method of choice that provides the necessary informa-
tion both for the range of tuberosity movement and for
the study of the disc and posterior tissue morphology.
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@dvion mévou otnv id1a fj v dMn dpbpwon (I ).
MeMovtikég épeuveg Ba éxel vonua va emkevipwboulv
otV TPIodIGoTatn HETaKivon Tou KovOUAOU OTO XWPEO,
mpoomnabwovtag va anodwaoouv de evepynuiky péBodo
Kal KIvuaTikég akoAouBieg o didypappa petakivnong
TOU KovoUAou.

2YMIMEPAXMATA

H onpaocia tng petakivnong g Ke@aAig tou Kovou-
Aou eival peydhn otn PeAETn Twv OUOAETOUPYILY TNG
Kpotagoyvadikig dpBpwong kar Ba mpémel mdvia va
aglohoyeftal oe ouvduaopd pe tn Béon tou didpbpiou
diokou kal TV popgoloyia Tou

H umrepkivnuikdtnTa kar to unep&dpbpnua ouxvd ouvu-
nidpxel Pe v mMpdobia mapektdmon tou diokou, dia-
@evyovtag tng didyvwong akdua kar pe ameikévion MR
AOYW EQAPHOYAG TNG TEXVIKAG Pe TTabnuikr didvoién).
‘Otav wq «emavapopdy kataypdeetal kdbe mepimwaon
émou ) keah Tou kovdUlou oe Béon péyiotng didvol-
&nc ouvavtd to dioko, aveEdptnta amd tnv andotacn
and 1o apbpikd eUPa, autd TIoU gppNVEVETal WG eMa-
vapopd, umokpUttel To péyeBog tng maboloyiag tng
dpBpwong, yiati dev mpdkertal yia Amokatdotacn Tng
(PUOIONOYIKAG OX€0NG Siokou-kovOUAOU-@UHATOC, AN
yId pIa emMBapuviky yia T gopooyia tou diokou Ka-
tdotaon kai yia pia Pet epmodinv diaAeimouoa didvoi&n.
H otatkr ameikdvion pe evepynuikr] Sidvoign amoteAel
Tpo¢ o Tapdv I PéB0dO ekhoYAG TIOU TIAPEXE TIG
avaykaieg mAnpo@opieg 1600 yia To elpog PETAKivnong
Tou KovdUAou O00 Kal yIa T HEAETN TNG HOPQOAOYIag
Tou Siokou Kal Twv oTMoBodIoKIKOV I0TWV.

armadéAn Xp. kai ouv./Papadeli Ch. et al.
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