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'?fi;portlons of the articulator.;

riﬁicondyles. j_ Changes

,__-

’oﬁgorthodontlc tractlon 'ﬁto“

1n, condylar p051tlon'were determlnedhg

Zﬁff“uszng standardlzed serlal lateral transpranlal radlographsﬁﬁ

B

d7and ~~~articulator~——"determtned ¥‘c0ydylar' dlsplacement}i

?i}ffrecordings‘;g? Subjeotlvely ranke pain :level atf‘the?f

Q?JQbeglnning and end of the study perlod was recorded forfl

fgf;eachf*atlent

'foyfsignitlcant condylar displacement The p1vota1 spllntsf;

. ”

”ﬁ:;Initlal placement of all three spllnt tYPeS Pr°duced;;

'-‘ﬁwith orthodontlc tractlonei'roduced sxgnlficantly largerff

*{posterlor and 1nferlor co'dylar dlsplacemengg over thedﬁ

“1o]study period of whlch the lnferlor dlsplacement per51ste

nﬁifafter spllnt removal. - There wasvjav Very“rslgnlficant

‘
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w;ka one of the ﬁreatment objectlves 1n<brthodont"c therapy

1s to optlmlze the comfort efflclency, and longeglty of -

—.

réfﬁthe' dentltlon,ﬁ supportlng 3 structures,ﬁtﬁ?;hd?fgt_

temporomandiﬁﬂlar 301nts.,¢ The dxagn051s and management'

fa01ng:‘tgff practh1ng orthodontlst.“ A recent survey has“‘

orthodontlc care ' already :Q$Xe; 1nc1p1ent symptoms

temporomandlbular f%lnt dysfunctlon.z; 0ur understanding

L S
of the pathogene51s or temporomandlbular jornt dysfunctlon

7ffth_f-effect1veness of dlfferent treatment modalltles 1sv,

».._'.M

' leproved substantlally 1n recent years..; Thls

1nformatlon can be utlllzed to a551st 1n the dlfferentlal

dlagn051s of thls complex problem., Unfortunately a rev1ew

*Fiof' current llterature_ reveals lack of sc1ent1f1c

.'-... T

Tlnformatlon to pérmlt comparlson of different forms of

'rigthi'gpy.:; Varlous treatment modalltles should be deSlgngE

pathogene51s.v; Systematlc sc1entrflc 1nvest1gatlon 1nto

<

- /v-f B BT _9

needed- B e e T e T e L e T e
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{l 301nt dlsease 1":5';'-; usee .}

‘ff;ihféfqﬁanqeablj__sw1th the term osteoarthrltls, and

)

:».xand bone that bccurs whenever artlcular remodellng does

def1ned~»as "the pathologlc destructlon of érticular tlssue;;




since, under norma fi

,hﬁ;toleratef and; adapt to that Stress.b

4§?ftlssues‘ adaptlve ablllty «andﬁ resistance/’to stress‘ s

,1ffThes; most C°mm°“:‘

internal derangl%mmlt (Of"'"

.,ifftemporomandlbulav_,{jQiﬁEﬁ-lnvolves ‘a. stretching ’°f;‘the:}

_".,

. u]fflbrous attachmentu of the dlsc to the capsuler .ilOWlng;J

& %01nt disease (failurezafi




internal derangement to degeneratlve joxnt dlseaSe, the'j

morphology as well _asf the p051tlon .of thg dlsc 1Sft

¥:;portant._5ff?,ff3f:l , . e SR T
ﬂ\E_The treatment of degeneratlve ]Olnt d;sease of the;h

temporomandibular 301nt aimed at arrestlng theﬁi

:.-.‘ .

H;qidegeneratlve process, reduc1ng dlscomfort and establlshlng?f

7?fvdegenerat1ve »301nt dls

'Q,optlmum 301nt functlon-; Slnce dlsc dlsplacement Wlth°Ut:3
=3 reductlon yhlch prgtedes degeneratlve 'J°1nt dlseasefi

3&;results 1n permanent non-rever51ble soft txssue changesr;f

'd271t 1s generallx/ accepted normal‘901nt anatomy cannot be}l

.
..

cﬁrestored._w, Jolnt le:Ean s* 1nt1métely lnvolved 7
'{and therefére redqctlon 1nff

e.r

ﬁi’loadlng \forces lS a reasonabIe ob]ectlve 1n patlents w1thhf

”]fgnoni reduc1ng dlSC dlsplacement where the adaptlve abilltyf;

Agﬁ and re51stance to stress 1s lowered. o R
A Spllnt therapy to \"off‘load"-j the temporomandlbularfi
‘-fjolnt can be' de51gned to work 1n two ways.A The flrstkf

flmsplint type 1s constructed to 1ncrease-1the vertlcaljf

'ljdlmen51on of occ1u51on and prov1de an even contactlng,{“

f'non-interfej”

ng ocqlu51on. EV Thls w111 pa551vely reducei;

7”301nt loadlng by redﬁt&ng"muscle act1v1ty. The Se°°ndj!

f,f'spllnt type ﬂ” de51gned to phy51ca11y separate the ]Olnt1;

' .jcomponents t reduce,; 1f not eliminate*f'compressxveff
V_forces..hfeA- lncrease in j01nt space betweeﬁ the condylefﬁ
'~and the artlcular eminence woul& potentla ly allow for,}

red“"*-im . °f"’:.-the degeneratlve proceSS-?: 1f the occlusal_.“”
'patternv,of the 8p11nt 1s altered SO that jOlnt spade mustgﬁ




be increased 1n' order to achieve maximum intercusf;tlcn,

analya ng radiographch Joint space measurement ‘hanges in:f

condylei posmtlon dur1 g the course of splint therapy. andfﬂ

artlculatdf determlned ccndyli

,,dlsplac jent recordlngs
ey :

JOlnt space measurements.gwlll be correlated~ ith*'

ndyle

'ﬂ{ dlsplacement recordings 0  three differentv_splintfﬁ

techhlquesf_ﬁr"'

| H:., condyle p031tion significantly altered Béﬁf
| f‘}n init1a1 spllnt placemento,f S TR R




;fpatlents treated W1th dlfferent spllnts°‘

LfIsm there‘;a s;gnlflc t'dlfference 1n Joint space7gﬁf

'fdurlng the study perlod begyeen the groups off*?g

”]Is there a*»reductlon 1n'-pa1n 1eVe1 355001atedu35¥

”wa1th the dlfferent forms of spllnt therapy’

Is there a_ correlatlon between the subjectlvegf;}

*fipaln 1evel;:changes and the amount of condylar7f§ﬂ

e .o t. . . ,»“‘.v.-".:*

f.ffﬁo The condyle positlon .1s not 51gn1f1cant1ygfig

' [faltered by 1n1t1al splint placement o

s

“a;fHA.a The condyle positlon w111 be:sighifieahtiyfd$ﬁ

g ll.

o altered by 1n1t1al Splint placement.}Q}*iff

:fHO" There w111 be no statlstlcal dlfference 1nft}@

"iﬁoondy1e o dlsplacement durlng the Vstudy perlodjiff

L 'between the: three grouPS-

iffHA}f There w111 be a .statlstlcal dlfference 1n2?j&

Cridd.

13

”Jﬁcondyle dlsplacement between the three groups.ff
fHo.. The condyle Q\ltlon follow1ng spllntgi;;
gtherapy 1s not dlfferent than ﬁrlor to spllnt;}ff

ztherapy.

”t7?ﬂﬁg{““‘Thefl condyle p051tion _w111 be dlfferenthffg

"jfollowlng spllnt therapy

H}Ho. There 1s no 51gnificant correlatlon betweejﬁ’ﬁf

'ftiradiographlcaijy determlnea mﬁ} artlculatorfﬁfﬁ

'“‘F:determined values for condylar displacement.hiiﬁﬁﬁ



;?Ho! Therei.ls nofﬁ

Z”BTiispace during theﬁl




}7f{;$h temporomandibular 3oint 1s classffied a]
. . . . _.‘ \ a ,v__.‘/...-.
g;‘synovial compound Joint.; and Jwas first described 1

1£deta11 by Rees 1n 1954 Interposed between the articular;
"ffsurface of the condyle and.the articular*eminence of thv'

'Z}ftemporal bone is the arthUIar\ngC~: This disc separatesh

'fiitheﬁﬁjOLnt into a superior Joint component which forms a}_..ﬁ

1ff_freely } movable - sliding Joint and an ,inferior joint:;f“ﬁ

L L S
,_fgggmpartment which forms a pure rotational 301nt.5 Theﬂ,;ﬁ¢

“‘ffully developed and normally functioning disc has a;?lié

'“7Lcharacterist1c biconcave o shape as seen on sagittaliﬁ«f;

;f;ﬂsection.i The thin central portion of the disc 1s firm andjflfa
lifdevoid of blood vesse%s,; nerves and synovial tissuesjﬁgfff

SR & T e
“ffreflecting 1ts adaptation to compressive stress.; The dlScﬁ* ‘

‘-15 thickened _anteriorly and posteriorly 1nto what Reesffﬂﬁﬁ

\

'li‘termed the anterior and posterior band-; These thickenedf§l73

jf;fareas :represent those perfpheral parts of the disc not;n;,ﬁ

:Lfﬁsubjected to' the pressure which 1n the early life of thef? A
::ff1ndividua1 flattened the central articular zone.sj ThisjfﬁiF

~32¥?isc contour does not interfere with free rotary movementf

E,hbetween the disc and condyle, yet 1t effectively re51sts;g.‘

:"{'anterior or posterior displacement _of the disc from the;ff:;?

-T;fcondyle during translatory movements.ﬁ‘fh“ 2

"“??jQThe nonVascularized articular surfaces b'ff5f
fjﬁtemporomandibular joint and clavicle are composed of denser




“Jj01nts best withstands};comgressive é:

‘jthe 0P9051ng Joint surfaces ',ictates 'that? most ofvthef;

5:forces are’non ax1al.;..ﬁ“#7-**

The disc attachments merqe w1th‘th farticula

[*around the periphery of the dlsc d1v1d1ng the joint_lntolﬁ

.'.

f}lts separate» superior and inferiorgsyno‘mal compart,ents'

:"attachment, often*rreferred toizasﬁftheg{

ﬂiacomposed ch

Ef?felastlc flbres.gj“ Collagenous fibres of the 5posteriorf;




3f'the capsule is fairly 1oose and wfak whileﬁlateral wall 1s;§

‘virof denset.collagenous Jtissue' passes dOanard andﬁf

‘;32backward from the root of the zygoma to the posterior neck;;

.fgfof the mandible below the lateral pole of the condyle.uwfu?ff

Electromyographic studies have confirmed that the twoi;

"-;'.i";heads of -’the a

E R TR

lateral terygoid muscle functionfj

ﬁﬁﬂiindependently in the normal patient 11 12 " On °Penln97ﬁ

:ﬁﬂrthe lower head contracts while the upper head relaxes .

’~f“ensurrng that the posterior thick band 1s not pulledj

io .y ;to the: condylar articulating surface. Duringf.

nas the Jaw is l nched the upper head of the'}
5 s o

i§=dlater}'ddpteryg01d muscle contracts pulling forward on thef}

‘7ggdisc,[ stabllizing 1t between the articular eminence andfd

if,the condyle.r_ The p051tion of the disc 1s determined byff

?T;the state “of tonus of the upper head of ‘the lgteraii;

.fpteryg01d muscle, counterbalanced by the pOSterléﬁfif;
1iffdirected pull of the bilaminar zone and the, wedgingfﬁ
';ih5951stance of the posterior band of the disc.,.' D ,‘
o Using a computer aSSlSted model Osborn13 calculatedfh

"theoretical JOlnt loading produced by various combinationsf;
'tt;of muscle action.% Temporomandibular jOints are normallyfé

,f}aloaded during function but utilizing the posterior band ofhf

fjﬁtthe temporalis and the inferior head of the lateralff

':f*negative' or

‘igfpterxgoid muscles, the neuromuscular system can create ajg

;separating joint force. Jaw closure usxngﬁt



jaiproprloceptlve signals

dlfferentiation of dystunctionl i "




1ﬁ;f1mbalance cau81ng symptoms of headache,'faching and/orfﬁ

1ff5tenderness of the various muscles of the head and neck éh:

4

f}“and per1~temporomandibu1ar Joint tenderness.,,f-fffﬁ~;;;f;?fﬁf

Clark15 differentiated pain and dysfunction of theﬁy[

Aﬂfimuscles of mastication 1nto three categories.u,myalgia,g}*

'“f?trismus .bdf; splinting,- and mandibular incoordination.fgl

Myalgia {;isff conSidered toi‘ mean both the patientls;r‘

subjectiVe pain in the» muscles as well as tenderness toj;

palpation of these muscles.; A strong correlation has beenf;

demonstrated between Jaw muscle hyperactiVity and theﬂf"

16

symptoms of myalgia. -4;; While there 1s broad agreemen“i};

that muscle fatigue and spasm resulting from.hyperactlv'tynlr

are reSP0n51ble for the pain and tenderness, the quesiionff

.'-0

of the cause has remained controver31al.u~,7flf}*fﬁg:;uf-'”f

One hypothe51s for the origin of MPD problems 1s Egsed:*'

S on the assumption that various occlusal disharmonies can'f

disrupt normal 'neuromuscular function.}7 Clinicians whoj;:
subscribe. to this hypothesis spend . good deal of tlmef*[
observing, recordlng, andoanalyz1ng occlusal relationshipsfpy

,‘»..,_ DR

when examining patients w1th MPD. p Treatment ‘e thenfff

directedn at correction of the occlusal disharmony to;,f

h

_L"eliminate the cause" 18 19 The modalities of occlusaljf,

full mouth prosthetio reconstruction.2°¢,g”'*

correction could include equilibration,'orthodontics, and';

One alternative hypothesis is- that MPD 1s causedh?f

primarily by emotional stress rather than mechanicalot

faCfors'2¥ﬁ~ SubscriptiOn t this psychoth51ologichfi



| theory | wowld mt”-'cnwm dental ‘treatment
]ﬂi;modalities._f_?ff;: T,ﬁ_' o :“r .'vit.v‘ : | i 8
Various investigators have tested the relationship

d”hbetween the cervical spine with its associated musculature

ifjﬁand the masticatory system.; Cervical posture changes can

yj%affect thd mandibular path of closure,?? mandibular rest

ij[p051t1on,2?__f:and7f.rmasticatory | muscle ‘ activity 22 24~*
8 oo A o | Vit

‘TN:Increased masticatory electromyographic 1evels have been

,QLJnoted w1th cervical backward bendlng, suggesting that the
ke -
:oints can neurologically directlyﬁg

?ff;cerv1ca1 apophyseal,

\.alter muscular activity about the jaw.is: An abnormal,ff

,fopostural position frfi;' "fy adopted gry that of the

which Kendell26 defined as _q*b

AREERERN

1°7iforward-head.g;'/stureﬁg;
'?fslumped rounded back with hyperextension of the cervical
:‘,*spine.. This anterior head position relative to the normal

'ffjweight bearing axis of the Spine, will lead to increased

»fjjgrav1tational forces on the head with resultant strain on

‘.’

'hthe cerv1cal apophyseal joints, ligamentous structures,

'1f'and muscles., Therefore the forward-head posture may alter ﬁ;

3jﬂthe neuromuscular influences of the cervical system on the

f;'fmasticatory system.z?f“”

vf;splints have: |



@#& S fffﬁﬂ]:ﬁaygf;?gei,;:fF'”‘”

';aftherapy as’ the only treatment for 27 pat%ents Wlth mu5°1eﬁﬁ

Carrao and Caffesse19 evaluated the effect of Spllnt‘ﬁv

d ,*pain.;, They reported 57% of the patlents as cured zs%uasvﬁ

24

',vllmproved and 15% as worse or no change. Magnusson and*f

29

;:Carlsson n51ng a control group found a dlstlnctjf

fdecrease in muscle tenderness"ln patlents w1th MPD wheni*

j‘ tneated wlth spllnt therapy.,;;_“p7-ﬁ

e

Solber% al3° measured nocturnal muscle act1v1tngi

:;'1n ‘elght patlents w1th brux1sm and ;ound that 1nsertlon oﬁ};

full arch occlusal spllnt redueed muscle aotlvity.o Whenf}”

if:the occlusal-spllnts were remgved pretreatment EMG 1evels‘“

5returned. : Clark et _131 evaluated 25 patlents w1th MPD}_

'.;'who were treated w1th full arch stabillzatlon spllnts.;d?

':?This 'study conflrmed earller research and showed that fulll,r

"-farch maxillary\ spllnts affect the nocturnal musclefT

"activity, however the effects observed were lncon51stent.

z;°n1Y 52% of the patlents shQWed the e \e/ted reduftlon 1nfh

:_fnocturnal EMG levels @'whll'"

V‘Zhadﬁﬂlﬁan': increase Ufin"“” o

fthnterestingly the authors-p
ii;the patients showed subjectlvep
'some cases with an« 1ncrease

: f

fr'reported subjectlve improvement.ﬁi ]

ﬁ;n-f' Several factors \may account for

eﬁfect;yeness of splint therapy. Splann de'fy

differences in vertical dlmension and occlusal contactfej

kS

'=4% showed no change _nd 20%r'

iR

1nc1ud1nth;

ff;pattern,, along with factors such as the “cause of the



*thocturnal muscle actlvity may not be“a:necgssary coqpitldnfﬁ*
"&,f' symptom 1mprovement Alternate explanatlons hfor
;f5 hprovement ¥

fvredlstrlbutlon of oral £
”foeffect of receiving "TMJ treatment "16

'5wof 135 patlents treated for MPD wlth a. “variety ‘of

'3“conservat1ve modallties.t The spec1f1c form off.herapy didﬁ;

5deat1ent 'and the dentlst-patlent relatignship determlne
sfftreatment outcome. ; Psychotherapy may form an importan Q;f
ﬁ?;aspect of the treiﬁment of HPD.3? | TR

&;Totq protectlve
LT

- muscles.”; *8
L trismus must be carefully difter'ntifted from"o

kA mechanical causes.fi Althouqh trismus‘is a ommonffinding

~

”rOf symptoms%/with spl;nt therapy may include'

”

,?t;muscle actlvity during waklng hours, and the_ placebof;ﬂ

Greene and Lask1n32‘ evaluated the long term status{'i

'f ot seem,\to be the essent1al factor 1n determlning theiﬁﬁ
-'long term success or faiLur! in these patients.._ ‘The 'f j-f"

'*aauthors.7f§nCIudEd that PSY°h°1°91cal factors withié\theﬁ:;

act1v1ty-i in~ the'_jaw closing

15 Reduced range of motion ass_fh resi




Mandlbular lncoordﬁratlon fi interpreted to mean any

. ;fdecreased speed offsf ; ’_ '
ol o ‘

7§or" smooth lateral

. movement; .. 1ack.}16:j coordlnated

:f,protrus1ve,-lforf; openlng movements.ay,ffﬁfva; decreased

;frproprloceptlve f;‘abllity .r_measuaedl,:by mandibular‘

,s.

u,:klnesthetlc tests 15 BecauSe some patlents can perform 1h£

*;preproduc1ble m!ndlbular ‘movements and others cannot the

*ﬁfhypothe51s has._been. developed that a pantograph can beglki{

flused determlne th' coordlnation of mandibular{f?f

';fmdvements. 4f' Pantographlc trac1ng reproduc1b111ty

-.\'

i;?quantlfLEd w1th a paﬂtographlc reproduclbllltyf 1ndexsﬁ:la

| (RRI) Beard and Clayton3$.evaluated the ablllf:;og.;sﬁfyfi

[,patlentsf wlth mandlv

:'Arfaisfﬁﬁgtlcﬁitgimgkél;;fra“aeibiejg{;Q
f ;lateral and protru51ve ja movements.. The reproduc1f lltyfid;t

1;dof these movements vlmproved -signlflcantly w1th splrntfdf:i

-<'~';therapy, ut rzmoval N of the appllance wlthout y
:f‘follow-up ﬁ!?lusal adjustment resulted 1n a return t° thefljfp

~»orlglnal state of muscle lncoordlnatlon.r Unfortunately,f_?gf

-~

‘}tnol'comment was made ‘fh thls study as to the c\gfelatlonfﬁfcf

ﬁjbetween muscle 1ncoord1nat10n and subjectlve symptoms.;ziﬁgfagﬁ

1985 llterature rev1ew on thekuse of the pantograph;c&fff“

‘r]reﬁrOdhCibllltY 1ndex,_ Clayton36§ concluded that the RPI;lfff

- ,_.._.

'f:Can be used to determlne the presence or absence of TMJQ:[*{

deysfunctlon.», It can be uéed to evaluate the success off

ﬁ[treatment modalltles Such as ,ecclusal spllntsi'occlusalﬁfff

f;adjustmehts, and restoratlve treatment on cllnlcal successg[ﬁ

hfln experlméﬁtal patlents.fﬂﬁﬂf:ff: ij




data thh h

concluded that Jaw mov;: "ﬁf eproduciblllty_$tests are;wu

\

ﬂ;po?&tlve f mandlbular "ysfunction 1n general buthhaveﬂ:

efnq_speg;flj dlagnostic 1mplicatlons..':

"ﬂ735i;5;ﬂ:fwt;1nternal Derangement
Tue term 1nternal derangement;implles an in :acapsula o

Qfalteratlon‘ or mechanlcal”'fault which 1nterferes w1th the“

efsmocth actlon .of the jOlnt.?g Z_InternaLpderangement oﬁu:

iithe} temporomandlbular - joznc hasﬁ¥beenl redeflned and

ffclassifled as <an abnormal relationship of'the disc to thej

},condyle.?? Subc1a581f1catlon can be nﬁde on the basis



fffconceptfbof anterior displacement of the disc,

;fffound that 1n peoq&e with clicking(ipints the‘path of th

;ifcondyle deflected 1nferiorly as the click occurred. ThlS

-

'fmight indrcate fa dislocation of the disc w1th respect to

'”Similarly, Omnell46»;ﬁ'

Q;the’ condyle prior to the click.t

-

-ftradiographically observed an increase 1n j01nt spaceyﬂf

<ffimmed1ately prior to the c11ck. pfqy_yff.n”]ﬂwf?fgtﬂfivfﬂfuﬂf

More : recently the use of temporomandibular ]oint“_-

ifarthrograth has allowed v1sualization of the- dlsc ,gfgv

‘finjection of contrast material 1nto the 301nt spaees.z'

'~f$evera1 1nvestigators haVe reported descriptions of normal

fﬁpandu;nf“i;f abﬁbrmal 'v‘ temporomandibular .t;iﬁ JOlnt
" arthrogramts‘7 148, 49 5° _?._"'-_"{_..f These 3 arthrographic
observations have fbeen correﬁated w1th clinical histories

'i;;{ locking, f ;aba,g3 w1th /;szsgif%trw

:'afrf clicking
observations 51"52 Joints

A,w1th reciﬁrocal clicklng

-con51stent1ygpshowed disc displacement w1th reduction.; The

posterior band was p051tioned anterior or antero—inferior

4 B

to the conlear head Fhe closed ]aw p051tion bn

opening the disc regains its normal relationshigtafter the
/ TN . S
condyle clicks ’fotward under the posterlorhth
- & . 3 .
This disc reduction may occur early, 1ntermediate, or late

&

k'band

as determined by the degree of interinc1sa1 opening at
that moment.-_ At some point during ?c1051ng, the disc
displaces forward. once agaip into an anteriorly displaced

position.‘ The timing of the opening and c1051ng clicks do

notflnecessarily correspond c105ing clicks are Often less“h



reducing displacedi discs also-;shcwedf

Jfédegree”‘cf deformatlon Acouldﬁﬁbe diagncsed ‘by the jointﬂfﬁ#

sounds o

A dissectlég study on aut°P5Y:Aspecimens u51ng hlgh!ik'x

.f;speed c1nematography has' shown that clicking is'lmost}fkif

‘ﬁffrequently caused‘ by the condyle forc1b1y seating'againstf-mw




oo

H;located 1n the displaced region' of thﬁ disc.; Seventyf'

&fseven pircent of the 32 jOlntS with completely anteriorlyﬁk dﬂ

f;raﬂge of varlation in the extent of disc deformation?

;fcapaCity {;Etdi;f

*véééﬁ _1n 301nts w1th normal disc position.s In Joxnts w:.t:hii-";_':-'-"1t

partial b anterior disc'

Eéhoccurred somewh%t more frequently' and was con51stentlyﬁaf"”

5:p051tioned dlSCS showed disc deformation 3% 3There was L

»>

o between 301nts and also between different mediolateraliijff

'1regions.f'of the same disc. - The most frequent dlscf&iff

Sy

Tideformation: was enlargement of the posterior band,ffAlliﬁiai

f'but one ~of the 11 non-reduc1ng anteriorly, p051tionediﬁf§a

5fdiscs were deformed.:f; It was concluded that dlsc?;_;&

RECEIEN

J[deformation was preceded by disc malposition.?gfkgﬁ"if:_?v.4""'

Since ‘the’ temporomandibular disc does not<have the'*f;;
59

.".

Vgundergo ';1‘cellular fi remodelling,

:fdeteriorative changes 1n its 1nterna1 architecture willfjfgf

koccur , with abnormally directed or excesSive forces.z;gij

Scapln056

f3disc displacement Without reduction.U On gross examinationﬂf““"
'fdisc deformation is accompanied by the loss of distinctionfﬂwfi
i¥between the regions of the disc._v Flexure of the disc;iii;
fhoccurs with jaw‘ opening,i with a greater frequency off7f?}
{}upward folding.:g The forward location of the transverse;;;gf
{3collagen fibers of the posteriof band, along with aﬂfﬁﬁ;
fhdisruption of the normal fibers of the central portion of;?ilﬁ
ijthe disc by the ad,;tion of transverse fibers, wereﬂ}ii*

;Pinterpreted as deteriorative changes associated W1th discf;

“:displacement the deformationfftfﬂ

‘ R I

reported on the histopathology associated w1thh'fgf







\"\posterior band anterior orf -

anteromedial to the':condyle creates- an _obstructlon tot

normal movement of the,gcondyle in these directions,gﬁi;f

Katzberg _t alﬁzf

to maximum .opening 1n.- normal patients,

studied{’the translatlon'o’;the conderﬂ?fgi

: patients with_}lf}

clicking, : and patients with locking._, Patlentsj w1thﬁﬂ§;3

chronic locking were usually able to trans%ate the condylefijj,

to a poznt posterior or 1nferior to the helght of the]f_if

eminence f The normal patient went a little further andifﬁﬂ:

..‘ PN

the patient with clicking could often translate evendl:f‘

further to a poxnt anterior to the eminence.vfi:'J

| Treatment of 1nterna1 derangements 1ncludes surgicaly""

s and nonsurgical methods.,; The nonsurgical treatment ofhfnﬁf

anterior disc displacement with reduction was pioneered byiﬁl;j

a Farrar53"’

1ﬂaﬁd;- 1anlves | u81ng a mandibular anteriorfifﬂ

repositioning -SPllnt deSigned to recapture the disc 1n 1ts%ifﬁi

; correct anatomic ‘;relationship to the condyle.;vr,Théﬁfdfﬂ

” mandible is moved forward 1nto a non-click posxtion w1thjﬂff@

l the least p0551ble opening _and‘ forward Shlft.;ii ThlsftTTf

therapeutic p051t10n is maintained’through incorporationfﬂﬂﬁ;

7 of guidlng f

1nc1ines -which allow the antaqonist teeth to7;fff

occlude with the appliance.a The Spiiﬁt=1s to be worn 24f€{ff

ﬁ hours per' day except for cleaning 64 0ver a period oﬁ;jfﬁh

time the splint is adjusted to return the condyles as nearﬁf7

,?as possible to the hinge position without cllcking.,,.-'



ffcf the dlsc may""heal" ' the disc may recontour” and/orf

ﬁﬁosseous

?flater openlng cllcks.;q

"-'i;clicks - d RIS

RPN

rogn051s.§5

i_.-t."sm;«cess rate reportedfibyu‘CIark-éé

;tfound that 15% aof, pati;nts with painful °1Q-kun9 Qf thej
;ftemporomandigular ;jb%ﬂﬁ&ﬁ”doﬁnot havaiawﬁ ' dis



“[patlents experience;}rafr

g}restrlctga)

;fassoclated

';Joint space
‘fmaxlmum openlng

In cases ‘w1th a short du%ation of locking there 1s a

.hp0551b111ty ‘f _ unlocklng h 301nt w1th ; manual?i}/f

fmanlpulatlon.4§:ftf After manual rep031tlon1ng the dlsc;jj“ﬂ
_rmust- be stablllzed 1n the 'reduced p051tlon W1th-~ant;777

fanterlor rep051tioning spllnt 7° In contrast the longfgf

"term or chronlc 'closed should usually not be manuallyafﬂ~7

:ﬁmanipulated because of the probablllty of eXIStlng d18c<f

hdeformation.,&i”;“

If the anterlorly dlsplaced dlSC cannot be reduced and gif}g

;jmaintained with conservatlve ‘methods,a the clln{clan hasi?

-ftwo options.d The 1nterna1 derangement can be accepted as:f L
iJStatus quo for that patlent or surg1ca1 1ntervent10n cani{cfj;
'Tbegg undertaken.;r. Potential surgical Optlons lnClude??r°?*
umenisectomy) condylotomy, hiqh condylar shave and surglcalti?rl{

:frepositioning of the disc=59 71




' Hi}attempted flrst.. AR

*Arthrograms should document pethologic changes inf

4. _lThe pain should emanateﬂfrom the j fnt_prqper.".H

Accordlng t Farrar 'fe'd McCarty,lff45 43fof§n&35

ﬁfWelnberg consider&ble 1nsight ’i'toﬁ the position‘ o:ﬁ:_ig

?fthe dlscfican be obtalned by studyingvcondylar pasition as;;:i?

f}seen on transcranial or tomoggaph radioqraphs. According?

f;to“ these authors, a reduction in posterior-‘uperior jointi

fgspace ‘gan. be correlated with anterior displjcemeni ofithe;

Ltdlsc.ﬁ.°v1tﬁ'was further suggested that"treatment shoulh be:

?Laimed at reestablishment ° normalijoinv



{ﬁMcCarty and Weinberg.v A study by;:jfj

Hansson g; 3175 attempted to correlate condyle pOSition;f;jﬁ

(%3

w1th joint symptoms and structural radiological changes.ﬂ;;}f

The various "displaced or deviate" radiologic condylari;;

pOSitions w1th theA mandible 1n centric occlu51on did notp%ﬂft

correlate Wlth any c11n1ca1 Signs or symptoms Katzbergﬂf."

é& §l76\ measured the posterior-to-anterlor JOlnt SPaceth

ratio from-‘linear tomographs 1n 50 patlents. Arthrogramsf}*ff

were performed to assess 'for disc displacement.p h[NU}V_f%

statistically 51gn1f1cant dlfference : in' 301nt spacef“

measurements, was found between ‘normal jOlntS aﬁa-goints<‘

w1th disc dlsplacement w1thout reduction.sﬁ Hatcher et""

l77 »‘

tomographs of 56 patients.f The jOlnt space varied fromf,*“

the lateral and m_dial regions in 36% of the j01nts;}ﬁ

measured _t":f ]Olnt space on bilateral seriali;f,,

examined Diagnostic interpretation of 301nt space,mustf_fzs

"finclude: a three dimen51onal analy51s to take 1nto accountglﬁ

regional variations.;ﬁ Methods that do not conSider JOint' N

rvspace in three dimensiogf ‘may not accurately represent .

: ‘: q'./

iii. -ﬁf Degenerative J01nt Disease 'lfi[h~7i'1fti};;fﬁﬁ’

T‘Thef term degenerative 301nt dlsease 'jisf usedﬁ’lu“

interchangeably with the term osteoarthros1s,7, and isfilgg

defined as "the pathologic destruction of articular tissue“;if

and bone that occurs whenever artﬁétlar remodelling does?ﬁ{fl

f not maintain equilibrium between form and function."3



;process is not only expansiVe but leads to al change in the7
'1shape of the structure through a mechanism of differential
,[bone dep051tion and reSorption.’?. At the end of growth

f;remodelling continues and involves both the soft and hard

“:progre551ve -substitution of primary bone through a system,t
ifof secondary osteotomes and osteotomic remnants. Bon'

ﬁftrabeculae tend to: realign 1n 51tes in which remodelling

;iin shape.;g' remodelling
‘."proliferatron ':.,b.f tissue "rCcurs and regi'essiveb when

: osteoelastic resorption ﬁ?is?j ev1dent.§:,

"AprgliferativeA zone of the articular tissue 80 Barly
:zremodelling changes appear to be largely progressive,
'uthickening of the articular soft tissue takiﬂg place along;;

fwith osseousv change._ Such change takes place more on the

°<=curs Cin ':‘the' ‘asc.8l.

.

-coincide with the rate o ;deposition 1t leads to a Chan’e -

and subject to continual*fchange. ;

:The growth~

{‘t15sues.ﬁsf}; Remodelling ﬁfj the hard tissues is by _“Wu

H

:‘1s more active.'. If the rate of bone resorption does not

said to be progressive when f

~f’

i}Soft .tifsue .

remodelling 1s ev1denced by 1ncreased activity in the

with

'_{6 ver bone deposition it e

iiconcavities.fil“i -



’ﬁ;articular surface.83A Blackwood84 descrlbed 1n detallifff’
g}normal remodelling in the temporomandibular JOlnt and he;ﬁgﬁ*
ﬁ;conclﬁded that | phys1ologlca1 remodelllng theff{-”

i'superflcial artlcular tissue remalns 1argely unchanged ,;fg”

i

:fW1th cons1derab1e !Cth1tY occurring 1n' the underlylngﬁfﬂ”“

lytkssue and bony zo

By contrast ln degeneratlve jOlntjfﬁﬁﬁ

'jdisease one of the earllest o”erved changes was loss qftﬁ

.1the_ normal, arrangement of "’iisj 1n the soft artlcular:ﬁi'T
ﬁwtissue.v ' The number of cells was decreased w1th thetﬂfﬁt
ihremalnlng 'cells becomlng clu;ped together and 1rregular1y;:s
;ldlstrlbuted In addltlon;l'thé flbrlllar matrlx becamef_
fldlsorganlzed .l‘ﬂf'cﬁgfﬁ'dufﬁl}:f[fl]gf;};fff 'h_' ER
.'7d Using llght 1%#3' electron f nlcroscagy,g. DeBontssgefgﬁ
f;descrihed the EXiStence of several dlfferent zones‘w1th1n§i;;f
;gthe articular tlssue of healthy condyles,_ These are the?lf;t
‘;articular surface, artlcular zone,' prollferatlve zone,;lc;‘
'.flbrocartllagenous zone,; caIC1fied .Cartllage zone,,,'“adg'
fsubchondral bone.]i Normal artlcular Surfaces exhlblt a;ff,i
”fnearly structureless layqr of flne flbrlls about twd\

i

;jmlcrons thlc ,: whxch seemS» to correspond to the lamlnafﬁ:,g
'gsplendens denggbed 1n other 301nts.85 %: The artidﬁiartl}f“
?haone 1s composed 'of collagen f;brlls arranged 1n Sheetsglf

1hand running parallel to the articular surface,t%?zrhé?a"’
hldenSIty °f 0011agen flbers is. greater thanoln the‘%o?malif;j*;
-lhyaline Cartllage— of: other 301nt surfaces.87: Betweenjfff;

{ithe collagen fibrlls 11es the mucopplysaccharlde groundiE%‘:

AT

t'substance» actlng as .a phy81cal bindlng aqent.-,llLong*5'f



f?}plasma membrane 1ntrud1ng between adjacentj£a501culi_'f

{iicollagen bundles.. Flbrocytes w1thin fthe Prﬁ_;fefative

f{jwell., documented 8? 88 89 90 91 92'

g;ifound that the surfaces f all pathoioglc condyles showeddf

"’floss of lamlna splendens, a reductlop 1n collagen flbril;;

';.512ey} and eV1dence of dlsa55001atmbﬂ'of’both the collagenﬁi

;'féﬁa lts Surroundlnq ground substanégw

There appears~ [ beﬁﬁ
an alteratlon of thef?"f" R . R R oo

‘”gstudles of degenerative joint disease ihvcartllagelsurface %

fg;301nts.35 f;ii Toller



l

"}associatlon wlth cytOPIasmlc abnormalltles 1n some of thejf
'ffflbroblasts, and afcorrelatlon betWeen dlsturbance ofgcellff

f;lfunctlon underi stress and the appearaﬂbe of verlformff

:QibOdles was suggested.v ?;F:n:,.

.h“f¥;8tud1es by Llem _t _190,_and DeBont et a191 94 alsoii
'l.{found ‘egeneratlon and alteratlon 1n collagen flbrll 51ze

r1n thei'surface layérs. and abnormal -amounts of elastlcff
hlflbres,_ llpid globules; and cellular abnormalltles 1n thef&
'deeeper‘ layers.:. They 'concluded that the collagen flbrelf
4network dlslntegratlon and fatty ac1d degeneratlon are?;
;hosteoarthrltic _ Changes 1n, the- artlcular matrlx whlchfl
.ﬂlmpalr the: mechanlcal propertles and play a role 1n therﬁ

}fhprogressxon of degeneratlve Jolnt dlsease., L1em et a19°7=

N
N

'?Jalso- hoted numerous mlneral contalnlng ,ve51cles 1n the;;u

-'Lreglon ad101ning the subchondral bone. ThlS dlstributlonfi

:ilsuggeStS‘fchanges in the local concentratlon of calc1umf?;
:hjwhlch could alter the varlous phys1co*chem1ca1 propertleshf
';fof the. tlssue' such as th water b1nd1ng capaclty' thusff
:{{reduc1ng the tlssue elasthltY-jr.hfﬂ%wffe:f" R
L The flrst signs of degeneratlve joint dlsease at thejiu
:,,macroscoplc level appear in the artlcular cartllage as?{?

fﬁfibrillation of the 'surface. evv“;

-f}abra81en of the cartllage often results_}n denudatlon offf;

:lfthe bone}"and after some time the break 6ug may be seen 1ntff

e



?:aa radlograph 95 'ln cartllagenous{joints osteoarthrosi
;l,beglns as a focal les oniln the cartilage without clinical

jfisymptoms.f In later:fsfages clinical 31gns and symptoms_fi
f;‘become eﬁidentAé and 1n tmpiifinal stages degenerative f%
| . | Thls has led to the é;mmo;wzf

giradiographlc As1gns appear.ue;i

!;acceptance fdf; degeneratlve jOlnt disease asﬁj?a;?j

1ffnon1nflammatory breakdown 96 97 93

KOPP g& Ql?g analeed the sYnovial fluid from 29 71

:f{temporomandlbular j01nts that were painful and‘tender to'Q“

:}"::Ipalpatlon.‘ 0f the 329 Joints. 6_, "had radwgraphic B

7l,er051ons.;J Of the' j01nts :w1th erosions, 24% showed an ;;

i'jlncreased concentratlon of 1nf1ammatory cells and plasma ’

fiproteins ?fin the synov1al fluid indlcating 1ncreased°]

ﬂlcaplllary permeabllLtY due toIinflammation.fj]ffyﬂﬁﬁf}f?

The etiology bf degenerative joint disease is not yet ﬁJ

bébeen ﬂ recognized.??

:fthe 301nt is anreased because of



e R S |
?iﬂcondyl““as its stress bearing fulcrum ;f standlee siff

54-;1102 utilized a three ‘dimensional photoelastic stressff;

e

ifwanalysis to visualize the. intensity and direction ofvf

i_jstresses within the condyle generated hy various °°°1u5a13f
;forces.,“ Functional stresses were found to concentrate lnhzl

ilra unidirectional fashion 1n the neck of the condyle-fo

_71Adaptation to w1thstand this concentration of stress 15;,-

'//

;}ievidenced by: heavy cortication aﬁa trabecularﬁf
'jfreinforcement Functional stresses 1n the condyle arefif

Zf.reduced by its .elliptical shape.A The translating naturefﬁ

:gof the condyle requires that lt act as a fulcrum in manyf:7

:tﬁdifferent p051tions.:ff Thls creates ‘an env1ronment of,ﬁ”

}_non-preferential ,stress direction which is confirmed whenv7i

ffthe' condyle was sectioned, revqaling uniform trabecularh::
ﬂVbone and thin cortical bone.m The fact that the condylerf:

~appears 'adapted to varied light forces rather than heavy7;f

_j‘repeated unidirectional forces~ could be the reason 1t17
. » S _

_;ﬁdegenerates rather than reinforCing under heavy cyclicaléﬁ;
”forces. : ,. ; \ IR

It seems reasonable to postulate that,occlusal forceS £

M

_{igenerated during function are transferred to the articularff-
: : ¥ T
i‘surfaces~ of the Joints,_ and that their inten51ty andﬂ;f

i;pattern depend on the characteristics"of the occlusa1¢3:

}[scheme.i]f remodelling and he consequent change 1n condyle‘f’
‘;;shape is a biologic adaptation to new functional demandsﬁfﬁ
1mposed by changing occlusal schemes during life._ If the{fh

g'adaptive capacity is exeeeded because of the intensity or;13




.'ﬁ

;o_gposterlor ' f”"“;
disease az, 103 104

3.»

nh Aborlginal skeletali magg

degeneratlve.i 3°1“tf3 examining skeletale*

Speclmens from a contemporary American population5” "A"

//TBSS‘ with theaassoclated tlpping and ovareruptaon of]teethlf:

i complex pfedicts

f{:disease.zg




;}attributed to the cumulat1Ve effect of repetitive minorff;

if}trauma on normal articular tissue lS open to debate ne
ﬂfresponse | f cartilage t_ one or more deliberatevf‘
ttsuperticial lacerations has ‘been studied 110 but this:is;f‘

\.‘

: a poor model of"minor ~every'day injuries. - Single.orﬁfp

E:prepetitive blunt,'injuries are closer to the style éfiff
';ftrauma most likely encountered 1n everyday life.' Radin'étjph

A 111 'found. that repeated 1mpact loading produced an

A'creased*”*fateTff.j 'Aoateogenesis ‘1n subchondral boneéi’

f~fevidenced

.;concluded By : incre
:fof the bones may increase the susceptibility of theif,
fiarticular cartilage to trauma caused by impact..AThishij
v:tsupports” the concept that microfractures 'in trabecular'?
{:bone a_occur ‘ early* and -are assoc1ated vith loss; or'.
fmdegeneration 'of those cartilage molecules that re51st

ffcompress;Ve f stress.j Temporomandibular jOlnt clickingftf
f'usually. associated w1th disc displacement with reduction}:d
fbmay represent repetitive impaCt loading, and thereforefé?
-Emay lead to subchondral sclerOSis.nfijfg“‘jglgfpi iddfnﬁTif?’;
5 Degenerative JOint disease usually occurs in a jOlnt?;?
?{area formerly subjected to remodelling.gz'*The influenceff;
fo.A functional changes onf temporomandibular Jointiiﬁ
:fremodelling is well documented Animal.experiments have},f
;;shown that a change din mandibular position obtained byﬂﬂ;

njintraoral or extraoral devices, 1nduce characteristicfff

';remodelling . changes_: in shape of the articulariff



ycbservatlons 1 using serial tomography?i{

'ntercuspation 115

;; displacement

condylar surface,




fﬁfin the temporal component._ In contrast dev1ations,in~formfﬁ_

fz;without loss of surface integrity were.more common 1h theg&i

v

these deV1ations informf]3

ffjoondyle°'- They concluded thaf"
;mwhich represent remodelling' occur more readily in. the}ﬂ;
larger‘ concentration Ofg:f

iffcondyle I "fgf?>d

’¥1undifferent1ated mesenchyme.;migIt was also suggested thatffi
,Hfdev1ations 1n condyle form are accompanied by an lncrease;ﬁﬁ
'Zlin unfavorable biomechanlcal loading which leads to af};

'f;degenerative le51on } in the temporal component whose};f

'\

;capac1ty to resist loading may be exhausted.m_, . . _
_ " There Zfislf another | potential explanation’ for thevy
-i}differences ' 1n the frequency Of degenerative 1e51onsnﬁi
jibetween the condyle and temporal component._ There couldi}’
';{be greater frictional loading between _thevdisc and thef#i
.jftemporall component than the condyle and disc.; As p01nted;fr
’hfout by Bell5 the upper j01nt compartment 1s subject tofﬁf
f&translatory ‘movement while the lower undergoes rotationalfkf
.g Oberg et _;42 found arthrotic lesions 1n 22 of 102b;
fnautopsy condyles.;_ Of the 22 :condyles w1th arthroticidt
'“flesions, four showed extenSive changes while 18 showedéf;
f:only local changes.;, Thirteen had changes in the lateraljxl
irportion of the condyle,_ whilef five had changes in thef{?
l!central portion and .none had changes.'in the medialfef
V' SOIberg g; allzo 1n an autopsy study of 96 joint\

féspecimens from young adults, found localized surface



Frontally 1:

;;articulated agalnst flat _and inverted V—shaped temporai}vf

components.fv Each temPOrOmandibularzjoi"t component@seems;;%

to have 1ts own capacxty for maturity,”

vadaptive,:andggg

i,degeneratlon. - Hore than 3ha1f the 90 temporomandibularaff

-gr301nts in‘the age group between 13 and 38 yearshmanifested;ff

f}dlfferent hist01091c patterns in the medlal, central ;sidfiJ

fwlateral components 123 [ o S 4 G
' To date little research has been done to analyze
'jfmandibular symmetry T dn




f}'component of the matrix of aged articular tlssue of theif

;fycollagen network occaSionally 1nterspersed w1th plastic?f

i7:fibres.»;i The total amount of collagen does not decreasefi

.:'w1th ageing‘;* However, the proteoglycan content doest

-

nf;decrease and its .comp051tion is changed._ The proportlontn

(.

';fof, keratln sulfate increases and chondroitin 'sulfatef7

fﬁconcentration i decreases.v 4g Flnally, the cellularity;f
1ﬁfdecreased 7 w1th ageing resultlng ‘i loss ; of theff
hprollferat1Ve zone.,f' Such age-related changes 1n the{

'farticular tissue affects 1ts mechanical propertles whlchiy

- .
e
I

:»(Pbserved ‘n'- hyalin cartilage.‘-f Ali128

"that the amount of collagen ”crosslinks and the blndinglz

Jquality’of the protoeogylcans lS altered.f;

$; L

| ‘aﬁgftular tissue failure by 1ncrea51ng the frictionaljﬁ

{;‘resist nce durkng loaded JOlnt movements. Recently one off7¥

two glycoproteins assoc1ated wlth the lubrication fractlonﬁi“

_)"ﬂ'-"

"U

7 etiology of degenerative j01nt diseaseﬁis not mnown-5m T

In clinical studies clicking7frequently preceded thef;f

dqyelopment f temporemandibular degenerative jointtif

e TRER s

gy

ﬁﬁjtemporomandibular j01nt con51sts of a well ofganlzed;f

LA

d’may$. fac111tate pathogeneSis }ofﬁ» degenerative | 301nt5ﬂ
dlsease.127 The 1ncrea$ed presence of elastic flbresff;
- may cause an» age-related loss of tensile fatigue stress:ff

suggested:f'

Lach of effective )oint lubrxcation may exacerbateif{

b qf the synov1al fluid has been found to be of particularff'
'nortﬁnceg?g:v Whether *; failure 'of synthesis orf}f

secretion of this glycoprotein "lubricin" 1s part of the;ﬁ?



f:?normal position.

-f,disease 129 131 _“irinsi ‘a- 'study of 127f autopsy jointf}i
'ﬂfspecimens,‘ the position and configuration of the disc wasj;”

'?frelated degenerative joint disease 123?1" Normaiﬁa‘

.ffarticular surfaces 'were associated *with discs _in‘

_ﬁTTwenty five percent of the joints withfﬁf

'iﬂanterior disc d1Sp1acement but normal disc configuratibnfff

:ffhad degenerative changes. 3Fifty percent ofﬁj:f;'“

;1disc of even thickness laterally;:gand 90% of thejcasé!*

i

'ibWLtR biconvex discs showed degeneration.,ﬁThese fjndingsfﬂf

‘??support l.fthe; assumpfion

-’v}_particularly W1th disc '. deformation v may progress

!athat internal derangementfff

':ﬁdegenerat1Ve JOint dlsease.,u This concepf‘ of diseasef?f
;fiPrOgre551on 1 from internal derangement to degenerative;nf
ignj01nt disease an. been clinically confirmed 'with}f;

?fiarthrogram | studies.f‘f’ ‘Westesson59

i;!radiographic study including arthrograms'on 128 patientsff

~{;with interna—‘der%ngement.f}structural'hard tissue changesff:

"

leere seen “in f50% of the patients ‘with anterior;discﬂf‘

;3fdispdacement without reduction'but seldomiin7patients with}ff




Aﬁlpatients with temporomandlbular jolnt dySfunCtlon-‘ Nlnéiff
rlfpercent of the patlents. w1th a reduclng dlsplacement{;f
:-?showed signs of degeneration. Thlrty nlne percent of the:?
_;;patients with non-reducing disc dlsplacement, and 60% ofiii

4

nflthe patlents w1th perforatlons had degenerat1Ve changes
:}hThey ’ concluded | that internal derangement ffof;ejthefff
’ﬁ}temporomandibular ]Olnt likely precedes Hegeneratlve 301nt-lm
:h.dlsease. SR | "}'h '" | . ' ‘ y
L The prevalence of degeneratlve 301nt‘dlsease has been:hb
.&iwell documented.u;; oberg g; 2142 1n an autopsy study_of?fi
»5'"‘_"-115 jomts 4 evenly’ distnbuted for age, found 22% of the',‘.-“.:‘._,
?’Tadult joints : showed : ev1dence 'of degeneratlve 301nt}2l
'idlsease..f{ The frequency of degeneiatlve phan%ss 1nc.pasedifa
lQ51gnificantly with age, w1th the majorlty occurrlng after_ff
'yiofj‘ years toflA age.lgqif,hJ‘ Blackwood124 i'reported?f;
f;degenerativef changes 1n.4oven 40% of hlS sample of 4005;?
fntemporomandlbular jolnts removed from cadavers over 40§f:
:fyears ord.o. Rohlin ; ‘les reported degeneratlve 301ntni}
s:diteasef‘in 34% of thelr autopsy speéimgns. A range of- 8’:*
;5to 16% of patlents treated at spec1a1 TMJ dysfunctlonfff

"t

} clinlcs,,“ were dlagnosed as hav1ng degeneratlve 301nt{fa
fjdlsease 129 133 l34 ‘f_ Abnormallties structure .gﬁas_g

shape of the bony components were found 1n 50% of the i

joints A_fof.f‘l patients ' examined v.for : mandlbular‘
dysfunction.lg COrtical and subcortical 'eros1ops werea
recorded in 15%, sclerosis in 33% and deviation in shape

such as flattening 1n V46% of the joints. Females seem ,&

s \. ;:.'




- crepitation.r iWH.

more' prone to degenerative joint disease than males,[ﬁj

especially in the aged 42 129

In. spite of their ohvious shdrtcomings, radiographicf;;
findings form the basis for diagnosing temporomandibuiarff;
degenerativeA 301nt disease., It is often difficult if not;”f

impossible { 937 radiographically differentiate' betweenf§?

degenerative changes and adaptivo ;emodelling 6?”{Thef1:

radiographlc abnormalities reported being o
characteristic of degenerative jOint disease are'f reducea;,V
j01ntv space indicating a loss of articular caﬂ%&lage,}f

flattening, ;1subchondral : scler051s,, osteophytes,;sfandfik

U

'{ er051ons or loss ofw the» cortical 1ining.}?7 Kopp and[;;

Rockler138, concridedc“ nat reduced ;anterior and Buperior;*f

j°i“t space may be»-duﬁ tp destruction of articular softff;

o tissue, . particularly : when i’ in V association withﬁf

A ‘*

jVer, they also pointed outvthat reduced5ff

joint space 1sz,probab1y not an indicator of degenerativef}

o lf molar support is present and theff~

ey exposed with theg:mandible in :theigy
%“'spal p051tion._; In their sample Qf 64 patients, noﬁy[

L 1’/4#).7‘ ]

patients ,with a compléte‘ﬁompliment of teeth”had evidencef{

f@jof: reduced joint space._ ';Ihey_*nlso concludad thatif;

7

subchondral sclerosis




J;?occur‘ in. the absence .of- arthr051s.iﬂ In the absence ofis{
iffother slgns fof ‘degeneration such as surface er051ons ori:
f5d1rregu1ar1t1es, flattenlnq 1s usually representatlve of}?‘
utsremodelling.iljyj condylar l flattenlng :di subchondraliz

_~;slceros1s fi't often present as’ 'an adaptlve response 1§f€

i

'11301nts thh reducing dlsc dlsplacement . »

Rasmussen141 found that eros1ons were predomlnantlyff
.vlocated 1n the lateral pole of the condyle.f Osteophytesfg
tand llp&1ng were found in the anterlor part of the condylevh

ﬂ

ie:and even then only in advancéd cases.v OSteophytes can be

",caused by ’app051tlon of bone or 51mu1ated app051tlon duevv_

'yfto destructlon of adjacent bone.‘t ThlS may create an,“

}overestlmation of the frequency of osteo:y”
| There 15 a clear rlsk of under-dlagn051ng degeneratlve'y
'1u1e51ons in temporomandibular jOlnt radlographs.-7 Vethf

'early changes 1n the degeneratlve process may occur 1n thef}

i artlcular soft tlssue 1ong before radiographlc 81gns areh

: v151b1e 139 140 ' Degeneratlve changesﬁ 1n. the temporaly;;
-:component . must f7\hef --pronounced .tztoﬂ}ib detected“
,:radiographically 140 g ;The]*,absence, fof~ radlographlcuj

"changeSn-gcannot exclude the presence of degeneratlves”

%leSLOns. :;y, Added tbtv these B dlfflcultles ;;arééﬂftheiu
uncertaintles H'?'ofif[ 1nterpretatlon -"anajjn[gbséfyéfghf
""'variability M2 s L

Clinical findings in degeneratlve ]Olnt dlsease of thefff

‘<rtemporomandibular joint not spec1f1c.-;: xopp143;;g

lffconcluded that the c11n1ta1 signs and symptoms of patlents;'w



>ffw1th temporomandibular degenerative; joint disease do not:{f

.kdlffer from those of other patients with mandibular;ff

'e?dysfunction I;except for crepitation.:g Rohlin '3; glssiﬁ?
if".:"'found that io out of 12 joints W1th crepitation had}g;
jf..id'egenerative changes while the remaining two had extensIVejif

fremodelling.»eepodﬁsgg_ and Toller129 reported that tbeff&
3fipr1nc1pal- clinical findings 1n osteoarthroszs of thefia
if'temporomandibular x301nt -are . pain on movement Br- biting,i?i
,,?reduced range of motion, j01nt tenderness to palpation,?ii

;fand crepitus. : Rasmussen89 131 135 reported the<c11nical;ii

;;Durlng i?tﬁéf early' painfu}f phases the‘ mobllity 'wasti
'glres*ricted‘ Qith pain 1n excursive movements and tendernessgif
'efof;a’th” j01nt ; capsule 53and masticatory muscles _toé?f
'“apalpation.p, As the pain“ceases,: mobility improves.andfa¥
"}crepitation may appear.gz The best.clinical criterion forﬁff

T’fdegenerat1Ve jOint disease seems to be crepitation‘in'thefé*

3fglater stages of the disease 144 145 In earlier phases“

_zpaip and‘ tenderness 1n the joint and muscies'may be aﬁif



«

"”lsymptomatic‘l' Trauma 1n general is the,most common Cause.fi?t

f;such tra;°aﬁ may 1nc1ude automoblle acc1dents, exten51ve

'"fjidental ’pr5iedures -and exce551ve stretchlng of the mouth

‘ d_fdurlng general anesthe91a intubatlon procedures.:'?ffﬁfﬁ“*{

Treatment of degeneratlve j01nt dlsease can be divlded

’"}1nto several approaches@:U Prescrlptlon of analge51cs and
ftrrest often .comblned w1th llght jaw exerc1ses to malntain

-U]for increase the range of motlon, 15 a common method-of

'1'ftreatment. - | Degeneratlve; JOlnt dlsease 1s generally
‘@;ffregarded : as;.‘j nonlnflammatory ,andf therefore;g;_
'*'H'antl—inflammatory drugs are generally 1nd1cated.-ffﬁmfji"

Treatment w1th 1ntra-art1cular 1njectlons of sterords-fﬁ
hls controver51a1 .and there 1s a generaI reluctance to use

“;cortlcoster01ds 1n 'the treatment of degeneratlve 301nt

"ﬁixdlsease.QB;” %Psw1110146 demonstrated that .hcﬂfa
':“articular vsurface i Macacus/ 1rus monkeys showed .
'liﬁ:hlstologlc %ﬁf damage“—rlafter ti;§i¥*t injectlons a Wlth Jﬁg
f;i;;hydrocortlsone.yﬁ‘ Toller147 found”ﬁojyradiographlcaily |

;;Qetectable~ damage to the artlcular surface in’ humans w1th QQ
f@‘h:a 51ng1e 1ntra-art1cu1ar iln]ectlon .of up to 40 mg of

f.prednlsolone trlmethylacetate.f;f'Intra-artlcular sterord

: lﬁftreatment has most success Jn patlents over 30 years of |
<fffage.,_ The older the patient the greatér the llkellho"d:of

1’r§c11nica1 improvement-?477129‘.:

-Toller recommendedtltznot

Qibe used 1n younger age groups.5 Long term (5 year) resultshﬁg
mgsuggest that such successfukiy treated patlents contlnued

*;?jfpain free.{: In cases whére there 1s ev1deﬁbe of artlcular



er051on before 1n]ectlon,"a':;'ff‘ '

:ﬁ_radlographs.~

symptoms, but the long term ‘results were com _r_vw “

those after conventlonal therapy _ tMa;ers:o reported:e:

that when _lntra-artlcular in]ectlons o“"orticosteroids*'”

were used the symptoms dlsappeared rapidly'but recurred'

e

after some t1me.¢.~””'”

Kopp et _1150 recommended intra;artlcular-e




However,_

joint 45 not known.AnfM

i also a common treatment |

Vf_ﬂ0cc1usa1 Splint 'tnerapy€3

"degeneratlve f jOlnt dlsease (DJD)

:v Unfoé}dhately only a ufew uncontrolled cllnlcal repcrts

5/dlscuss occlusal spllnt therapy procedures for patlents [f

-ﬁ

v

:f w1th radlographlcally conflrmed degeneratlve'? jOlnt¢e;

L

dlsease.;f; Monglnl ' used spllntsi and3¥other forms off”‘

occlusal S tr o ﬁrelositlon the gmandlble 1nto

concentrm condylar p051tlon.; He reported radlographlcfjﬂ

on before treatment. ) Welnberg

';diééﬁsgéa"ff$iﬁi}§¥;‘9treatment but offered no. spec1f1c7;g

. o

'Qfashuu,~resu1t of treatment-feﬁ

: eV1dence ﬁfbfw: '
154

Isberg-Holm 'anuf'Ivarsson reporte} ;reconstructlon andﬁuf

reshaping of\a condyle to normal folloWLng spllnt therapy

. Although research ;has estab“ shed the‘ general factp}i
) ccur 1n anlmals 112 113;:2

jlnt on the degeneratlvejfﬁ

GRS o ”/ a? ;f established\ Much researchj,:f';i
ijbe 'dOne t° qu yf; remodelllng changes or.a -

' decreasedglprogr3581on ;of DJQn,ln humans with ocdﬂusﬂl

‘,r .
,z I_,’, P

Splints.,3 Furthermoreg”the need to remodel condyles sxmplyqjﬁ




°°C1u5a13“%f».,ti_

 u1nd1rectly jhi reduding muscle
: £ - v

fﬂprovide symptom f,-

fﬁneuromuscular




ﬁillss found clenching 1mmed1ately fOIIQW1ng placement off_fﬁ

ﬁfsplints W1th bllateral posterlor prOtS d1d not dlstract;?£

jﬁthe condyleS-j~__Lo 160 reported u51ng plvoted spllntsﬁ;;

“{wlth a chin strap and headgear aPParat“s t° emphaS1z

lptiltlng effect as a means\
g ¥

-the;; o :,.

to treat dlsc dlsplacements(fff

ffRasmussenl 9:e reported that treatment of degeneratlvej{f

T{]oint dlsease w1th plvotal splints resulted 1n re11ef from}(v

paln,_ but increased the: extent of thearadiographlcally;if

: -l

observed degeneratlve dlsease.r_ffﬁaf«fhf}t"fffj;;igf‘f??_?7~“

Several researchers» have reported that degeneratlveflf

}:301nt dlsease runs a cllnlcal course of one to three years‘,f

'efollowed by a natural regre581on of symptomsi usuallyjf?

iﬁending f. wlth llttle "~¢r5=_;;in6gj,‘ permanentfd;

141

lidisability 28 29 129 135 154 161 162 Rasmussen

_7in,-

flVe year study of 119 patients found that degeneratlveﬁjf

ﬁjolnt diseasewh

_as a radlographically ev1dent destructlveff;

_;and repalr phase termlnatlng ln heallng The destructlveﬁfﬁ

{”phase lests I —l! I/2 years and the repalr phase lasts 1 ?Z:{

1/2 years n 75% of the 119 cases examlned the entlreﬁof

;5course took less than 18 months., All cases completed thefv”

byhealing phase by three years.m Once the heallng phase was?i”

‘]completed the joints Seemed quxte stable. Although Hansonﬂig:

vigt 31163 and Greene and Markovm164 reported deflnltelfp

;;improvement in subjectlve symptoms, they‘dld not 1dent1fy%;p

f}dramatic radiographlc ev1dence of heallng over a 51x andifﬁ

ffthree year perih .35555 ,””

Rasmussen

149 f compared théffpéffé¢etf'@fﬁtﬁ§§?i¢ﬁ$?i;



iftreatment .4“ a

”fpatlents w1th degeneratlveZ joint disease«

Vflnjectlon, and no

.: 2kﬂxudy- found a'gradual_lmprovement in range‘offﬁﬁ

;jmotloh"lg all pgfiehts with degenerative jQi“t”di“eage qrngﬁv
.?;yeaf§7l7ﬂ92§ﬁ;
,liSIinflcant péln.? d“ffa -iT% | |

. J01nt crepltus per51sts in many Patlents 1on_ a‘;er{.i

:fsubjective f;symptoms = subs;de.¥%9




-dysfunction, : deSpite 5Eﬁafi};;1;in§';

tf evidence of degenerat1Ve j01nt disease.;;ﬁtgfj;~

161‘

S ¥y i e
e'_A pointed out by M&Jessjo and Carlsson many;jf

:"factors influence theg rgsuft o"? ' }égenerative joult diseasez

 treatment. he general health of the patient as well as

ifpsychologic ffactors maylfplay a large rolewliAgerberg and]ff

'fCarlssonzs ‘fdescribed patients w1th degenerative jOintf:;

i;disease as "mentally and phy51cally“ delicate patients ffﬂ

;JM5n§EZ will have coexisting dentofaCial and/or local L
Pt e T e e
Lfocclusal disturbances.ﬁ_,f;?f'”* ] S

._“h:'-: RIS

L

The aim of treatment*of degenerative JOlnt disease,;iéiff

Qto shorten 1ts natural course or at least to make 1t more;?j

129 e

,v;_'}:‘tolerable. It 1s hopad that treatmentkgduring,the'v_.";_'i'

ffactive phases of the disease w111 relieve pain, preservel?f

’function,i and prevent or— minimize deformity. Once theﬂfﬁ

"'disease process has stabilized treatment 1s aimed at;ff
'fminimizing temporomandibular | 301nt loadlng. g These;jﬁ

}fobjectives can be achieved best w1th a multi-profe551onalf“'

g;approach.vv"fa;f7g_k;ffftfff{ah}&'

Radiology of the temporomandibular j01nt 1s the onlyg}ﬂ

-fmeans available to clinically evaluate temporomandibularan

;Qjoint morphology, : including the spatia}i'relationship

jfbetween the condylar anh temporal component of the jOint“fff



:AA_radlography whlc

'ffcannot 5&, :

f{methods

" _other

jiﬂradlographs'h;wuv$ lso-

to

oblique |

"ﬁ{schuller17

projection‘?

presents-a twoudimen51ona »image ot a

;‘radio-opaque structures beingiag




?ggindbroom"

' seateJ indiv‘dual-“

'_51de.“,i
.for ’the superior angulatlon .and 15 degreesiA

,.Posterior angulation..;

6

,é

B Y . “

same a&gulations
M .sén?% i 2

, ‘,J.

ﬁeinberg 1_ examined the potentlal error jOint

: space analySLS 1ntroduoed by alteratlgn of the projection

>t

~angle.l7 If the _x-r source 15 8 inches away from the“f?&

) i o R
_ patient, ,;_the, x-ray f»source~to-film ’ dlstance -,iSQ"‘
: approximately times the object—to-film dlstance.} Eyf;;;

' i

mathematlcal anaIys;s 1t .can be calculated that a 15;??

degree change 1n the proJected angle of the central x-ray;fﬁﬁ

'
RS

beam, ; w111 only produce a;i?Z%ﬂ' distortion 'ﬁzfalflﬁ

\

temporomandibular: JOlnt 1mage. slze._,v If for 1nstance a"'

joint space of 3 81 mm( was belng measured a 15 degreef

, change in éhe x-ray projéctlon would only create a 14 mm}fyi

error in 1mage size.. In his dry skull studyflt\was founddfww

7' R

that a 15 degree change 1n projection angle could alt‘r,f?f

the projected j01nt space measurement by a maxxmum of 5?

mm‘: Since clinical variationf would be considerably 1ess,

than )li | degrees, y@hef_ concluded



‘-:':‘setting. L L
. Wel nberg proposed the
S
f&between consecutive radiographs

J{the superlmpositlon of adgace"' osseous structures ontof.‘f
Because the 8

__the temporomandlbular }JOLnt. . 'erimposed“f;e

faskeletal structure”:'

t*thef jolnt ;;alteratlons 'rp ¥x-ray projection:fngles willﬁkﬂ

;cchanqe the pattern of superimp031tlons projected onto*theﬁ e

ﬁffllm.;n 051ng metalllc markers attached to va"ii”r‘ﬁ'“ ot

aqux 1nterna1 bony structures, 'Weinberg 1dentified.‘theip_

:;superlmposed bones.;, The posteriorvﬂclino1d process 1sf77

vijoint fossa and the oppos1ng surface




;fthe condyle in a such a way that the lateral one thlrdﬂoff]ﬂ

fthe fossa and condyle are accurately represented on the

J s

f;radiograph ji Weigberg also_
f;anteroposterlor )01nt space proportions remaln constantkfi
ﬁfbetween the 1ateral and medial aspect so that 1f theﬂaf:
i}condylar po51t10n was concentrlc 1n the lateral one thlrd};}

i”it would be concentrlc 1n the~med&e1 on thlrd even thoughiﬁﬂ

;ﬁthe temporomandibular 501nt space .mayz decreasef'f
ffproportlonately : should be noted however,:that thlsj?i
ﬁ;conc1u51on -waS; based ni{al single skull, w1th nofft

o S D
'fpresentatlon of actual data or statlstlcal ﬁnaly91s._~'

Bergarstadt ; and chtor1n17 placed three meta111c~75
;Qmarkers _en  the lateral partﬁbf the fossa and condyle 1n;:{
t;correspondlng p051tions. d: Radlographs were taken at two;';
pidegree intervals as the superlor projectlon angle wasf}k
ifmoved from 16 fb 25 degrees.u Slgnlflcant dlstortlon for;iﬂ

ﬁuthe projéctlon angles between 20 and 25 degrees was noted;f-

';partlcularly in the vertlcal measurement.»_ The authors;f“

‘_:reported that hepj“

["concluded that the wsuperlor angle should be as small asfpi

*possible ; wlthout l exce551ve g‘superlmp051tlon of bonyff;
v_structures,fg and that cautlon should be exercxsed

'evaluatlng ep0$1tlona1 "relatlonshlps 1n the vertLCav
.~dimension..7~~“ o f)' "'”"‘ o _' i
V“ Eckerdal and Lundberg 8 also lnvestlgated the rlskt;:

'1for diagnostlc 'error produced by sequent1a1 1mages of theﬂti

.same temporomandlbular ;.. )oint taken - w1th dlfferent'i
projection angles.t_ Trﬁnscranl

t\ﬂradlographs of a skulrfaﬁ




f'with 'steel iaeqtification"markers in differen

r%?arts of”fi

7thﬁ j01nt A were

?isuperior angulations.‘

L]markers relatlve to the radiographic outlines ofi;th

;Tspace differences could seriously alter the 'linician’sj:;%

9§contrast w1th Gergerstadt.”and Wictorin, the validity offf*:
: l s

';joint space evaluation was found to be higherFin-the;ﬁf

;uvertical than horizontal dimen51on. ;Reproducibxlity of afﬂ%ﬂ
1;ser1es' of transcranial radiographs can be evaluated by thef;j

'Limage of the auditory canal since 1f“projectional anglesﬁj:

i;are the same all outlines of the auditory canal should beiiff
};'}';".1dentica1.{,_ \& G |
- AqULlino et 31179 evaluated Qhe accuracy w‘th:WhiChﬁ

EVrelatiVe'“Joint space measurements takenitrom transcraniale“




;fvarlat;ons between ?5pheﬁ;t;;né;: jOlntx, space and the

' ) . v - ..«

.»‘

lo radiographlcally measured 301nt space at all anatomlc ;f*
x_locatlons.,a Anteroposterzor 3o1nt space;:ratlos derlved

ﬁrfrom transcran1a1 radiographic . measurements d1d not ft

Sk

s ‘o
ffc01ncide w1th the ]Olnt space ratlos derlved from dlrect

;fmeasurement.-; The authors 'concluded that nelther actual

_q.'-

;Q301nt space d1menszons, nor the relatlsg anteroposterlor f{

g;pos;tlon of the condyles '1n the glen01d fossa can be
. ,
accurately recorded WIth transcranlal radlographs., J01nt

space ,.measurements were i reproduc1ble ; on succe551ve -

BTN ’

'fradlographs '1f skull p051tlon and radlographlc pro;%ctlonS\ 3

,*were 1dent1ca1.i:{

T

iat condylar asymmetry' does 'g

We;nberg hg reported ;:

f'not affect the superlor portlon of the ]Olnt so that :f7

)

hﬁcondylPr p051tlon can be determlned 1ﬁ ralegraPhlc 5:

,the relatlve 1§itlon of 301nt structures w1th 301nt space.”g

,_ratios,.fand no attempt should be made to obtaln true

5 ed on Joint space measurements. ”‘:1‘

1ﬁ a :ample of 11 dental students w1th

Ca¥

:5asympt tﬁ%ﬁ“;oints,na stabllshed the threshold value of
. €

: SRy
'fcondylak dlsplacements“ detectable w1th 1dent1ca1
:fprojéction transcranlal radi%graphs.‘; The subject's head

_%wasygfixated 1n a rigid‘pdsltion with the ma .h@'e flxated

jto'f'the maxilla by a spllng‘spislally desxgned to allow the

”Tard 1n .2 mm 1ntervals.-‘A"]iT



ffserles of f1ve radlographs' were takej'at th diffenen

Jlmandlbular p051tlons._» Uniformityz of radio%raph
LT : [ g '1

f_pb51tlon

;5structures.v

jgwlth 1dent1ca1 project1ons was found to be 61 + {16 mm

The threshold is }pr1mar1ly influenCed by?;__ :

iitechnlcal quallty and 1nterpretab111ty of the radiograph

nghe posterlor 301nt space]ﬁwas reported to have .lessiff

riradlographlc dlstortlon than the anteglor joint space.;tvrm,

v

Lamlnography, (sometlmes referred to as tomography) <ﬁf

fjiét;fﬂaf‘; spec1alized technique ;il A
j:superlmp051tlon ofa*adjacent structures‘“
“ﬂradlograph Rosenbergls;

g .moves

{f81multaneously Em the oppos1tejd fection.r ,

Rffllm are rotated in'a constant

experience relative ‘ﬂisplacements _on‘ﬁthe




:,Q'evaluate ' condylep

“ audltory canal

the temporomandlbular jOlnt was presentedfby Eckerda11843lﬁf

for tho evaluatlon of temporomandlbular JOlnts.Jﬁ;.rf

follow—up studyf he used lamlnograph"

component dff[ the temporomandlbular jOlnt.1§3_f o

301nt dlsorder,ﬂ?

Wp

surface of the conlee to the artlcular emlnence was l 53Jf

p051tlon relatlve to theﬂ temporalfﬁu?

‘ . . 1.:,
the average dlstancev from the anterlorﬁ_]?

The average dlstaﬁge from the’top of the condyle tof;”

;Qﬁft floor of the. fossa was 2 5 mm, and the average condyle;jﬂh

was located 7 5 mm anterlor to the center of the externalgfy

7

.'7Z;Alisound ba51s for understandlng lateral tomograms ofi””

ln hls study of the correlatlon between the tomographlcaﬁf

f_ relatlonshlps alone.g

L}d satisfactorily defined 1n 'a tomographchSerlesl”'

image 'and ‘the hlstologlc anatomy of 27 autopsy specrmens. ;;f

To deflne the dlagnostlc posslbllltles and llmltatlons of

tomographyﬁwc applied to the temporomandlbular 301nt a

yfserles of tomograms taken from dlfferent reglons of the

accuracy.ﬁ_ Analy51s of structural features requ1res better

pontrast and sharpness than' does' evaluatlon of jOlnt |

:fi medlal poles of the condyles, Wthh together comprise one

I

third to one half of 1ts mediolateral wldth, may not be

!‘

clarlty 1s due to the"superlmp051tzln of adjacent bony

structures not completely’blurred as=we11 as‘geometrlc-

1_‘
RO

]:;301nt was analyzed for both qualltatlve and quant1q3;1Ve J”T



;allow clear 1dent1f1catlon

5}f:the med1a1 and lateraf portions of the joint




ﬂﬂfiof vert1ca1 angulatlon wa

~[t€negative angle, _28 8% hav1ng

‘fftfrontal plane varled from -2 to +33° w1th a mean _ffﬁj}

;fff2l¢1;; The standard dev1ation: wasfi c for the rxghtff:;

fﬁfQ;Qi* Taylor187 found the horlzontal condylar longjﬁfi

'”5axls varled betweenx 11° and 5° to the frontal planeéfg,

;fg]ln 95% of h1s sample.;. He also observed that "when~anﬁ$3

lﬁj;lnd1V1dua1' » two condyles ereifcompared dlfferences 1n,:ﬁ

15g‘angulatlon were: commonly found“'»'t Yale185 alSO f°undxhﬁt

f-thls; asymmetry 1n condylar long ax1s angulatlon ;n overffi'

Y

jffso% of the mandlbles examlned._ -"

A-'.'y
L]

Updegraveleaf\

.~7d1551m11ar1t1es ‘an*,

;stated "when we cons1der the gross;;fi

varlatlons between 1nd1V1duals and:dﬁ"

?n_frequently between the rlght and left 51des of a SLngled557

Aklndlvidual uslng

but unsc1entif1c" Uli“f“:”i'

Hf:tomographic fllms of the same condyle p051tlon,,exposed}ﬁf}

'standard flxed angle technlque 1s allgfi;

Rozencwelg bndf Martlnlsg_"analyzed 'a serles of&ﬂff

ff»with,»;_‘ varlatlon 1n angulatlon in 1ncremenﬂ§ of 55 E

’ffdegrees._d‘ The projected form of the condyle and the 301ntf t?

fffspace thickness are profoundly modlfled from one fllm toifff

f_jthe other,”;f
:ifgeometry. (See Flguré 1) * *;};fﬂ}ﬁ]:.&_fﬁfej_'fff,foﬁ7'

A

Thisf'effect can be, explalned by 51mplellf*







ff;:must be placed in a stable reprodudlble occlusal contact

tL submento-vertex projectlon ﬁiﬁﬁbf}iff

::ftemporomandlbular‘°jo1nts 1s used to measure the horizontalf?*

7

Ii}long axls of the condyle,' as well as to determlne the;f*

,n

‘Videal depth of cut ln lateral tomographs.r Accordlng toafﬂf

:ifiBeckw1th g; _1191 three factors 1n the submento—vertefof;

*}fprojection could proﬂ.pe a 51gn1f1cant error.w_ tf,ﬁg“w

"dmeasurements should be taken from machlne and not anatomlcQPV

ffiﬁlandmarks.;f The mldsaglttal plane was determlned i‘chef';f

”;fplaneylr

Magnlflcatlgn dlstortlon of the radlograph

Inaccurate determlnatlon n'Of?' the mldsaglttalfﬁﬁ

e

PR

:"?center of the headholder,b and a stralght plece of 030yf.5

'filnch w1re was centered 1n this pOSltlon over the cassettejf”

:;sfholder.;

All radlographs' taken »wlth thls wxre ln place'f i

:f,show a deflnlte,radlop que 11ne representlng the center of??t?

”*f-s mm from the machlnenmldline. In a dry skull study the@krf

Tauthors

showed thav{as the condylar angulation 1ncreased ;k?;

ftnp depth of cut decreased. Thls was due to the condyle;lﬁg

v\“

if?fmoving closer to the midsaglttal plane as the head waséyr

'ﬁjfrotated to maintain the tomographic plane perpendicular tdfﬁff

IR

fwaf the contentlon of the authors{ that ?allifff

was used as th‘ zero p01nt fromfflf
asurements could be made._ The?ff

‘fline dev1ated between +4 mm andffi




from q txue submento-vertex projectlon;(perpendi“ular;toifgf

:;;frankfn:t_ Horizontal




b_"b

é'

Peterson

Omnell 193]’1'

*ff%ahf5 individuallzed technlque efj_";h"f"“t
radiographs and lateral tomographs.f ?;:i}yff7

'ﬁ:;followed BY_ﬁ;'".;f

'standardized transcranlal was found tod‘be;'the .1e st
o \ e u_»' e
e ,,‘accurate to dlaqnose‘ condyle- 1 f

ﬁ;:changes.,[" t e
7[ff;Tner'c11n1cal . ch01ce

PRI . b »

'ovitemporomandlbular f jOlnt radlography

itflnterpretatlon based : on thee;relatlve adVantages and

‘7 part of the 301nt., Lateral tomographs generally haveAless

“,'ffr;{deptns. 'romograpﬁs hav. ess clarity th nSCreEn
tonradiographs partlcularly in the med1a1 and lateral parts?.i

‘3t§of the joints fLSerial tomography»w1ll allow‘visualizatlon
'Qf{of the three dlmensional nature'éf the'301nt morphology

f}fand spatial relationships._,j:i{f[ﬁ*”w

Lundberg compared ;f
information aVailable'fffom conventional '1ateralfiblique

Eckerdal and._; e dlagnostic




'-:,"‘i.v-.'}'supermpomtions seen in tr&nsbrania

’-thlstologic sectlons._ Spatial relations ée_,ff'& he

;rhelm lrand Tve1t0195 compared the .reproducibilinyf}f

.ﬁtr%ifcranlal pro:ection with A

The tomogrm s“we*e taken fo'ithe central part;




H.J;j;ﬁi

fﬁfambiguous 1nformatlon about the;condyle-fossa relatlonshlp;;q

”7_1n a caudo-cranxal dlrectlon'

l

?{;aspace is reduced two 1nterpretatzops are p0551b1e, the?

'j};condyle is: elther dlSplacedifsuperlorly or laterally *75

.5eConversely

. inferior o ial cus-placemen‘t-.;96 , ’ e
'7A§i51“‘ mography described by, Fa1rov1ch and_yh

V;fmenelllgs_ requlred placement ofﬁ the tomographlc plane fft

:Accordlng tofthese B

:fparallel to the orblt-meatal -11ne(¥

Lfﬂauthors the maln aovantage of ax1al tomoqraphy is theﬂf*

”iplnformatlon git.~ offers ,'regardlng ”condyla\fuhoriﬁontal,-}
o SR S PR . o
'v,lncllnatlon and shape,, ang the relatlve p051tlon ”etweenf,}w

i.fﬁthe bony parts of the condyle and tepporal portyon of the;ff

..4

.tj°lnt both in the anteroposterlor,:-as; wehl s_ theffh

fi&medlolateral directlon.i Slmultaneoushmultlsectlonal axlaifx

1itomograph5, may allow observatioﬂ ofa/the jolnt space ats:”

.idlfferent levels.f_ Reproduc1billty' of:Fdepth of cut andf;ﬂﬁ

'j,tomographlc plane angulat;on has‘_otf et been establlshed

"L_iFrontal tomography wasféprOpOSGd by Rozencwelg 7'ih??57
'h"975 to allow v1suallzatlon of the superior surface of theﬁ?.w

'"ftco‘dyle from the ‘medlal t3 lateral pole wlth the condylef;f,

r}gseated 1n the foesa. Superior )olnt space €Flatlons canfff{

ﬂ,:be analyzed with satisfactory clarity 1n both~the medlalfg_‘

33Tand 1ateral aspects of the temporomandibular'j01nt¢ Thef!fﬁ

s ‘_::Plane of focus passes through the condyle perpendlcular t°f""_ §

modlfleddthegifﬁ

PSRN O

7;fthe Frankfort horizontal plane Gushxng 8
:f-:angulationtho%V'the frontal tomographlc plane to'vi

uallzeffff




“*ecategories of

”?ﬂ;artlculatlng ”sgf G
liffplane-;d The .PFE:, ,‘eh head is situated so the centra}ff;j

lnﬁx-ray beam is perpendlcular to the major‘"axis of the‘ﬂ"

f;yecondyle and tangent to the articular surfaces.i ;f{ff‘;gpg;}::;

,d‘- o m - R
The majority of s

fzf{dysfunctionally telated., Renewed 1nterest, mOSt,°°°urring o

f;f;temporomandlbularf”;ﬁf‘ffg

'Tastructures as weil'

‘lﬁfmodels of skeletal and muscuiartcompa ents;inethree planes




L

_component fu; management

:f'flntensified interest n;g;

ff7]management of discomfort S R

Interest 1n; TMJ has resulted 1n the addltlon of aj7¢

*”-;number of Journals whlch enable authors to pUblfpf,tv
a*g?articles w1th less delay than w;th the major 3

’”?*Whether they surv1ve the current 1nterest level hi
.7tbe seen. L s ﬁh:_zaﬁf*‘ | e
‘ i

This 11terature' reurew, although not exhaustlve, has;'ﬁ;
f:ofbeen an. attempt to provxde the reader w1th .{ broadfff
| 7runderstand1§g of the very cOmplex problem of mandlbular{;ﬁ
‘{hfdysfunctlon.r” An understandlng of the current concepts ofiﬁ“

.‘rpetiology,- pathogene51s, d1agnos1s and treatment areffif

,hfcovered 1n detall.l_~gf]¥#Lf7f_"ﬁ"ﬂ»"fﬁgﬁff

*

“firelatively unreported 1n the dental llterature.; Thlsff"
i ‘;currently rece;v;ng aﬁfﬁ?

_ain 'andyor stress 1nducedgp.

;fessentlal to the pract1c1ng dent;st Recentcadvances have;y]ﬂ
'produced a large volume of scientlflc llterature whlch lsyjfi
.idlff1Cu1t to condense and a551m11ate 1nto a manageable!g;

1. -

Qfm'f'r Areas spec1f1c to the research questlons were



Approval of ;the study protocol was obtained *y:the;;f;;

i:.Human Ethics. Cemmlttee of the Facultx of Dentistry,;f”"

";fUniver51ty ofifAlberta (Appendix A)

I—

vaach part1c1pantfi““

va51gned the approved consent form (Appendix B)

The sample .used 1n thls study ccn51sted of the firstf\;ff

”v,ief.sultable patients. presenting to the Temporomandibularffﬂff

A”Investigation _Unit at the University of Alberta an& hav1ngf'5

:'3§f; clinlcoradiograph;c diagn051s of disc displacementiz_ff

.vjw1thout ,reduction réquiring '"offloading" spllnt therap

W

c3“temporomand1bular Joint sunqery };fheiﬂ,_,T_ : A.n ’

1545tudy-->'~All patlents accepted into the study-’had

ff?groups so that every third patient wasivplaced intq a;*"i
ﬂﬂ;particulap group.:' The}distribution of_subjects according;;ff:




: ""l’?f?;fabié-a}_'_oiét_ribut_'i’dn_bf-'fsquéét_s-.-.-r~”- R

.».2‘

NET TR Age (Years) Male:FemaIe Total No. of -
1 'No. ofi,;." g - Raﬁo . Jolnts Affected

- Group1 | . 1g 238 1348 | 28 - :.,i'j,':::, 6 [Ta oo |

------

L iGroup2 | o3 286 1,7-42!". B R [ ) I S T T A

y

~Group3 | g0 f'”f- "_2'48 796 1. o010 9|4 | e

Prior to; ;é£§§£5héef*in£b'f£he study each patienttrf
”:"‘.underwent ca” thorough subjective an% | objectlve
temporomandibular jo;l.nt . evaluation by members o,f the.’f‘." '
'_._~j'remporomand1bular Investigation Unit (Appendix B) As .pa-rt"', -

"ﬂ_fof '-che‘" questiormaire each patient was asked to',i

et [ e mange | T | SR Lan;f---f

-'"."sub]ectively rank the/ir pain l'evel on. a scale of zero to‘

RV

: ten with ero representing ' no paln and ten representing

o extreme pain.v_ This sub]ectlve value was recorded again at*‘ &

R

the end of the study for each patlent._

Maxillary -and'’:; mandibular alginate mpréssmns '_ were‘ "

“ taken for each patient and immediately\poured vuth vacuum‘ B

3 mixed Vel—M:Lx dental stone.- A SAM(a) bite fork was

(a) SAM Prazisionstechnik 'I‘exisstrasse 43 D-8000 Muchen-l_f'*

R 19 Germany i Distributed in North America by Great /

Lakes Products, Buffa’lo, N Y. 14216



”»vthe;F articulator

‘flthe blte’ fork 1n three separate locatlons, tempered in afxﬂ7»

ff120° Fahrenhelt water bath and placed on the occlusalf”*“

_:-surface of the patlent's max1llary teeth to Index thll
rjﬁfcentral '1nc1sors and flrst molars. The modirling compound?lhﬁf
1

'fwa cooled and tglmmed 1eav1ng only a

ight index to:°lf

ernsure an accurate’ f1t. ;. With the ear reds:mnd nasaljfff

vf*reference 1nd1cator properly and flrmly pOSl

v:‘blte fork was placed 1nto ;he mouth «s Cgfrectf
«:ip051tlon relatlve“to the 1ndexed teeth and at,ached firmlyf

f:'to the SAM anatomlc facebcw;_ The facebow was removed.from"

?,th patlent
'eartlculator.;;ffTﬁf

*dtthe compound’.ind'«'

'Jilmpression plaster;;"ﬁ;cfjﬁfij,7~ '

,joned thefrfﬂf

to the SAM 2 systeml.j-.":fif

ﬁifRegls1l(°) b1te zegistration v matermal-xit.;?f:; lfﬁk‘d




: ‘w

pen011.»

.lvradlbgraphs so that the p01nt where the 9-2;u5.

fossa.lff.The template was pivoted around the referenc
pointlftuntll the best flt of thlk glenddd fossa‘;waswfﬁl
obtalned”” : ¢ o

‘{:'..,'_3: !he

perforatlng the radiograph Wlth a sharp probe L _
'fgjfnghe diStance between the condyle surface and theg;-




jrécordlng and analysis'the center rad

"._'number 0"1‘ 'h"e' 15° 30°, and 45°..., rad:.als to_ the_';"_*
_ el

. B - - o .. T Lo N N “ T LR o . B L .
. . S S Lo RS R, - sl Y [ R4 S B |
P

- o .- S - L. Lo KR . . . S Y : c T
B B 4 AR . R 5 - B A

~Figure 7. Altsration in joint space with condyle displacement e



er analysis by the SPSS-—X package on th' uiversity

"iha?"; atient

a~

'.}ﬁ:;—_,..'identlfled by the follow:.ng " "Case Types-.

o T "Ii "_Efl'

X ,1 »f’dlfference

ﬁ-__:"_.;‘ i .were determlned for the left and-v right side Jon’ each'f

__-A;..:{.-patient, 3 A pos:.tlve (+) value was aséigned tc lncreased’
;Joint space. while a negative ( ) value was assigned'",t

’: '.reduced joint space.fv,.,-



'fff‘coeff1c1ent

'rf; estlmatesgj

; 51gnif1cant hy the 1n1t1a1 analysls of var1ance.~u;3ﬂ£;“,'f-{j

'f goordlnate'h”'ﬁ"'

nmatrlces utillzlng a one-wayi’analysls
varlance that assessed both pooled and separate\varlance";{

were performed fbr; each varlable d\bund f{

~

Correlatlon.‘analysis was performed to compare thef,h

recorded M P I values for condylar p051tlon change to the'f

A .-

'd radlographlcally f determlned (BfA) value. for ‘the ‘samenf:

ChangesA 1n the patlent’s subjectlve paln levels'dqungf7f

f;th:f study perlod were calculated and recorded ; Wlth thlsf;

data' organlzed by case type the mean, standard error offjf

.l ’
mean, ;jstandard dev1atlon and range were calculated ff*

7‘Contrast coeff1c1ent matrlces utlllzlng ‘a one—way analys;sffﬁ

”~ofﬁ variance that assessed both pooled and separatefﬁ

'-,fvariance vestlmates were performed for each varlable.yﬁ“

- e

*;f{iCorrelatlon analy51s was performed to compare the change}}}

'h;ln paln level to the amount of condyle dlsplacement?f

| Qﬂproduced durlng the StUdY perlod (B—A) Thls correlatlonf;i

wa done f w1th the data organlzed accordlng to thei”

leagnosed status of each jOlnt (non closed lock and non

i "Qch chronlc closed lock vs degeneratlve )

f@hef-mean), standard error of mean, standard dev1atlon and -

W_frange of the in1t1al j01nt space»was calculated for eachdf;

'”ffradlal An analys1s of varrance was performea us1ng the

"mean Joint space of each radlal;‘\r”

Ihtra f_ examlner -; rellabillty forv; radlographlc

;determinatlon- of condyle dnsplacement was establlshed by

tA, .. B - --_,'l‘.




] A pre splmt

et _f‘_‘,_.."; - ;. . B pOSt splmt \

Lo IMEDAL

S Benas|

N R

"'3A(SI)- mmal splmt'm“?' e
‘ -'»"_}-B(Sl) - final splmt in.~ e

J L'. BN

2 21070,

X coordmate

Figurea Radiographlcally et
SR combmod Ieft and nght forCaseType

2 3
mm dnsplacement SN

Comm dispiacement
Sy coordinate




A pre splmt

o 'f"-'f'A(SI)- initial sﬁlmt m P T e P N L
A"':'-I;_::'B(SI) fmal splmt |n ; ; e

.I;,..‘_ﬁ,.iB post spllnt B

B
SNT

CBEASH| e B(sn / Sl o

--2 30 1 2 3
mm dlsplacement R
x coordmate ‘

2 -1 0 1 2 3

mm dxsplacement
y coordmate

Flgure 9 Radiographically determmed mean condylar duspla’t:ement
R comblned Ieft and nght for Case Type II

'I':
<




i displacement
coordinate.




'Correlatlon coeff1c1ents calcul,ated to compare _ th"e"';f.

4"’determ1ned vs M P I SE

changes ‘_,.1@ condyle " pos:.tq.-on were all ;t-‘-:»u:

1519n1flcantf at tb.e p < .ooo level for both the lef‘t andﬂjf‘,f""""'
rv_'r:.ght jo.:mts us;ng an X and SL coordlnate Systexgr PR

Table2 Companson of radiographlc and artlcular N
; determmed values of condylar dlsplacement_;-"_

C'orrelation, i e
1 chﬂlcient;:_“.f oY

c Probability 0

'5?_65 squares and 28 degrees of freedom for

(S‘ squares.> The results of the one-way ANOVA ylel&}ed a F-

'-“{f.os to reject the Null hypoth651s;is fiW1thhﬁ3

'ffislgnlflcant values _were subjected to contrast comparlsonsfi

'”f¢¥by case tYPe to determlne which,contraSts Were mOSt 11kelYJff

@@

'Thei results

,'of vanable contra '_'s by Case Type for x and Y coordlnate



ole Slgmfrcant values fOr one—way)COntrasts - }_’i':“-l-‘
X,coordmate)'{q__.-.__ PRt Rse teckiata

‘ Left T Right |
"VB(SI)-A(SI) B(SI)-A(SI)

Ff?}COntrasH A
e type1 vsi2 |
;I.TC type 1 vs 3 N

:'-Contrast 3
;}C type 2 vs 3

"""3'-A pre sphnt S
- ASI ~"initial: with. splmt _

-~ BSI= fmal wuth sphnt
o BE post splmt



Tagle

4
(Y coordinate)

Stgnlftcant \)alwes for on “ ;_

D et

B(SI’)#\(SI)

CBA

lughtfj“ﬂfﬁ“*‘

B(Sl)-A(Sl’)

_:-Contrast 3
; ,'C'typ92vs 3

ﬁ':

"

'15' L

Pow

Changesx 1n

dlfferent between groups

Type

"~4.

_ spllnts
‘ III .

: '- A pre splmt TS e
AS[ - mmal w1th spllnt ; j‘",‘ S

"; ‘. BSI - ﬂnalwnhsphnt o
B postsphnt S

condyle p051tlon were: not -51gn1f1cantlylif

ﬁor any of the measured varlables.

of patlents treated w1th a Caseiﬁ
“I spllnt and patle“ts treated with the Case Type IT
The Case Typefi:

splxnt w1th orthodontlc tractlon did not produce a'f'

sxgnlflcantly diffarent condyle displacement w1th 1n1t1aLff

placement

lnferlor and posterlor Eondyrar dlsplacement

However, there

} ,J

oy R

;igng;

,./.

51gnif§cantly largeria

over the 8



) week periﬁd the splint was worn.

"pp'51sted ven with removal of the splint.p

With the data reorganized into thyee groups—according

y{to the ,diagnose#& ]Olnt condition fnormal chronic closed

Lo

ﬂllock and degenerative) the mean, standard error of mean, S

7<standard deV1ation and range for the joiht spaces at each

i;radial was calculated and recorded An analy51s (P <‘*05)

%gof variance did not 1dentify any 51gn1ficant difference 1n

»-—.a

f;mean jOint spaces between the?three groups.laiglﬁ”f'“

),v

Differences in jOlnt space ﬂm

1_from the recorded measurements." analysis of variance by

. . _'_i vy
.fjcase type was applied to each variable., All variahles W1th
51gn1f1cance of F value less than 05 were subjected to

15contrast comparison _ by casaﬁ,tYPe t° determine which

Tcontrols 4were most likely ;q_w

probability (Tables 5. and 6)

-

The 1nferior displacement R

’



) rp' AN

Table 5 Signmcant values of Ieft ;omt space
o change for one-way constrasts

- S\/ Case Type
o o itvs2

| -45° radlan g

1 A(Sl)-A

_*wammwyﬁf'
A '__-45° radian

_300 l’adlan

.| -15° radian

Ckkk kkk |

- [eenasna | -
0° radlan RN

1 -30° radlan‘

| -1 5° radlan

1 B-A

A- pre splmt

o TASLe initial with splir_\t - _f k
. BSI - fimat with splint

- B-postsplint.

B i "+ ps0. 001\\

'p<005 .

' "p<001 o

ek

Case Type Case Type
1wd 2wd |




" Table 6 Slgmflcant values of nght jomt‘spade( .
. change for one—way constrast,s SR

o A o E T

Case Type Case Type Case Type ‘ﬁf:; _
1 vs 2 1 v§ 3 2 vs: 3 ﬁ

_.‘P(SI)-A(SI)-A ’ ) ‘. * * * * .

».r._-30° radlan —\!F IR N

: -B(SI)-A(SI)-A T e e
~{-15%radian -} ** * **3”

;'B(SI)-A(SI)-A N e e

- VB-A v
o f-1§° :fa‘dl .

A pre sphnt SR p<005 R
ASI - initial thh sphnt T i -_"p<0 01°
BSJ - final with splmt e;...j’ 5 ‘j-..;r_-;"p,<,o om R e
B post splmt R SR




- Changes_

St e

ﬂ;calculated and recorded (Tagég 7)

Y

N ) ..:¢\ :

S Error - SD

Range

5 o ;;,_J.:;' -

24 g

80

ggjdsl..

46

O S Lo e T .
L . NN

]

COntrast

coeff1c1ent matrlcesf

utxllZLng“f

: Ly

"}analy51s of varlance was’performed and recorded (Table 8)

S -Tébie‘8.i&%o.nre‘i-fwav?~co:htras"t1.»6f,- pain level change by casetype. . .

Valve

_txséfz

Contrast 1

B - Case Type1 vs'2'

| 'i?':;Contragt 2

f,Case Type1 vs 3

280

o fContrast 3

__'-ff"'__'»-._-‘Case Type 2 vs 3 ) e S

1n paln leVel§~(dur1ng the study perlod weref;ji

‘Ohe—Waijf
!&_

| T°r 9__5%_' |



An’ U’galn \}eveli was signlflcantly. dlfferent:;;

ijbé!ween the groups'ofhpatlents treatgd w1th a “G‘O.? splxnt :‘

5{and patlents treated‘{w1th the "of_ioa&! spllnt (P5<_ 05

;ifThe }offloaiifspllnt w1th orthodontlc t;actlon dld reduce'af
;ffpalo levels .51gn1ficantly more than thei CO spilnt (P < H
If; 001; but not 51gn1f1cantly more than the “offload“ Spllnt

| -3 Correlatlon coefficzents to compare change paln.'

':flevel wlth | 4&} amount . of c0ndyle dlsplacgment was?ﬁ

L calculated and‘recorded (Table 9)

L Tab|e 9 Comparlson of pam Ievel change W|th the
o ' amount oi condylar dlsptacement '

/_’-_.f'i.FO‘"G'?'_‘°,“:; 0116 -0 575




FﬁfDISCUSSION B fv?g“jjf;'y;f}_jgdrlaj;_'

”*ﬁ,flnltlal ﬁ}acement of all three spflnt de51gns resultedhfﬂ

"“f;n a ._slgnlflcant j anterlor dhdi 1nferlpr i condylari;

’}7'dlsp1acement wlth no: statlstlcally slgnlflcant dlfferenceﬁi

* <

the magnitude of dlsplacement between groups._ Eébhﬁi

=ffdsp11nt de51gn produced a’ simllar 1ncrease; 1n vertlcalgﬁi

: ﬂjdlmen510n of _ocolu51on as the mandlble rotated clocgw1sejf

A -4
‘ ,_,

lfqgaround 'a transverse hlnge axls.} Brewka200 reported that;f

ﬂii{th true. hlnge ax1s is 1ocated posterlor and 1nfer10r tof'

5

'h_of the three groups together'was

s I L
fﬁyth h~center of each condyle. Rotatlon about thls axlsu

:dbroduclsd a predlctable forward downward.povement of theft

'f_ar£i¢uia ?,surface of the 'condyle along the slope of theff

_1 with 51mp1e geometry (Figure 1f) ;f;’

*

4"?;af£i¢nlé,f emlnenceGN\If the 1ocatlon of thlS hlnge ax1s 1s*ﬁ

.\

knoWn the; amount of thls translatlon could be calculated?ﬂ

I“ thls Paradlgm 1f the dlstance (L) between the flrst;r

ff_fmolar and the hinge ax1s 15 60 mm and the dlstance (1)7;

from the h;nge ax1s to the articufatlng surface of thefy

'51.condyle ‘i 12 mm,; and the mandlble fs rotated open a}{

dlsf;nce of mm at the flrst molar, then.the condyle**

A . 6

ﬂh would translate anterlorly and 1nfgr10rly 0 6 mm Theg.

mean condylar dlsplacement for the left aﬁd rlght j01nts_‘

f;73 mm anterlor and 0 59f;

mm 1nfer10r. Condylar p051t10n dld_not change J('
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ngre 11 Dnsplacement of the condylar artlcular surface m hmge axls
movement o LT R LT e




N

o more dlfflculttitof explaln.ﬁ All of the elevator muscles;g,

-:elastlcs whlle 1nQJgroup 2, rotatlon of the mandlble 1sff

:ﬂfhsxgnlflcantly w1th the co spllnt‘durlng the study perlod.

The mandlble was stabllized at the positlon of 1n1t1a1 Y

:t%lnsertlon by Lndex1ng the opp051ng teeth evenly on the f?
:5gsp11nt. Although p1vota1 spllnt therapy dld not Qroduce a};f
T7l81gn1f1cant condylar dlsplacement when the group as a N
:fh-whole was analyzed there vwere slgnlflcant changes 1n..
:5ficondylar pOSltlon for some ;nd1v1duals as evadenced by the;i{
-Rntdarlabillty Plvotal }splint therapy w1th orthodontlc;f{

--_Ftraction dld produce slgnlflcant 1nfer10r and to a lessert?f

extent posterlor condyle dlsplacement.j The mean 1nferlore}f

",

fdlsplacement was very close to the 1 mm thlckness of thethi
”shlms placed between the artlculator 'components durlng.“
:gSpllnt constructlon., Pure rotatlon of the mandlble aroundff*

’];th p1vot p01nt 1ntroduced’by the spllnt would result 1n;f

M.

- ahyflnferlor -and sllghtly posterlor condyle dlsplacement”ﬁ-

."_(Flgure 12)

Lot
\

”’~}.§or’h rotatlon to occur around the prOt p01nt

L I

T resultant force must be applled anterlor to the plvot ‘in-f:

Agroup '3f thls force was applled 1n the form of orthodontlc{:

N

‘attach to the mandlble ’osterlor to the prOt polnt.iﬂ
llp;051ng ;af' mathematlcal ' model Osborn i3, ;3 found thati?
.@i,srmulated contraction of the 1nfer10r lateral pteryg01d7t
'fnand posterior temporalls muscles simultaneously produce a:‘

'.force couple. These non collnear opposxng force vectors 5);#



PR

- Figure 12, Manc



~produce mandibilar ' rotation’ about a point located within -
" tne region bordered. by the forces. The position of axis -

© the resiltant forces. (Figure 13) . . ot e

. __F,=Force vector of posterior "~
4~ F=Force vector of inferior lateral, .
\ - . pterygoid. muscle

. Figure 13. Trieoretical model of the force coupl® produced by -

B

", the posterior temporalis and inferior-lateral pterygoid



rotation,

C unterclockwxse

3;yrequ1re: the;

fﬁ};the same‘ tlme as contraction ofd"the 1nferior 1ateral

’fgfpterygold ﬁa{tipusterior . temporalis ; muscles.hh“.
ﬁklanteroposterlor p051tlon offkthe_splint inOt ;n;relatlon?ff
j;;;r overall mandibular morpholooy is important._ff_hlli?i
?;ifplvotal spIints were’ constructed w1th the pivot p01nt as?;i
.fdiposterlor as possdble.y“ Tradowski g; a12°1 202 measured;f;
'Joimandlbular rotatlon associated thh pivot points placed atéif
wlf/ﬁlfferent anteroposterlor locatlons along the occlusal3}"
'tr plane.~‘ In. patlents 'w1th an Angles Class‘ I occlusal;;;
:;- relatlonshlp,? a’ p1vot placed behind the mesial one. thirquv
‘ﬂf of the mandlbular flrst molar produced a counqerclockwiseﬂﬁ

"]?mandlbular rotation.,3 cOnversely, a pivot placeé ahead offf

ﬂ:ﬂlthef flrst molar produced a clockw1se rotation., M1s51ngg}

sz'posterlor teeth, partlcularly

;d%{wou1d reduce th potential

f!f;w1th the p1vota1 splints (Group 2)'p




'3

f;ﬂystimuiation*ff(TENS) or ultrasound may promote muscleg;f

relaxatlon 'and 1mprove the progn051s of ach1ev1ng 1nferlor“f;

condylar dlsplacement.: ”’fCephalometrlc analysls offf;

."\ o, A

craniofac1al morphology to determlns POtentlaL musclefﬁﬁ
force vectors 'and how they relate to the P1V°t p01nt, may;'f
*;ialso prov1de( some prognostlc 1nformatlon.- Other factorsif

e such -as the 1ax1ty of_capsular llgaments,_lntracapsularaﬁ;

'wg_ffslons =and preexlstfng condylar dLsplacement may also”3.
| be*;mportant. -f]«»:«fifi“ifgfﬁf“éﬁer;i_ﬁ‘f:ﬁfg___?,~rff[};;;.
o Inferlor“.;;ndylar rep081tlon1ng d1d not relapse durlngiﬁl
post therapy centrlc A occ1u51on e recordlngs._ﬁ;?:fihéﬁﬁ
_27 malntenance '1¢f¢; condylar rep051tlon1ng 1ndlcates t at?f
.condylar dlsplaGEment '1s most \Irkely assoc1ated é& f:
neuromuscular reprogrammlng.y Proprloceptlve feedback from:H;
the perlodontlum has been vshown to be a 51gn1ficantfli
1nfluence»’1n neuromuscular‘ programming. . Although noti*f
tk,recorded ‘ u‘ : the present 'study 1t 1s p0551ble thatt?
prolonged removal of the spllnt could result 1n a returnhg;
Hbf tdﬁ’:fhé‘ilpresplint t}condylar pOSLtlon— the musclesf:

reprogram to achleve maximum 1ntercuspatlon.; Long termfj

-

malntenance of the condyle ;n the dlsplaced p051tlon u51ngfgf

spllnt therapY may 1nduce remodelling of the artlcularlf
txssue thereby malntalnlng this condylar p051tlon.: Thefj

duration of splint wear that would be roqulred.to induce,f

thls amount of remodetu'y;?_ls unknown.i Monginl

-ISberg-HOIm Q& 11154 reported radiographic evidence offi

flyreconstructlon anﬁ reshaping of deééﬁerative condyles"Wl§h?
SR e g e o SN RS o o
R N SRR .ﬂ}' R A R ‘ﬂ. Ly e e ey ‘-.‘,fm*



hh?calculated.'._A 11m1tatlonwof this o:dlnai gased subjectlve~_N

f;{assessment is that the pat’entAm st_start*w1th.modera»e to,ff

"fsevere paln. to show a signiflcant change.,?f”‘;

tg‘paln were* only mild the degree of change would befff

?;idlfficult to quantlfy.i Individual perceptlon of p%in is,;

'??;only loosely 11nked to the 1nstlgating cxrcumstance and 1sfﬂ>
'ffsubject to psychologlcd;, éocial 'and cultural factors.?
]EiDesplte . some,~ obv1ous limltatione,“ Wolff424 concluded;
?dfthat magnltude estlmatlon usingfﬂsubjectlve ratlng 1s ani}

»

3fusefu1 technlque for human pain measurement

The group of patlents treatednwith a CO spllnt dldnnotjff

;fffexperlence a statlstlcally signzjdchﬂt mean ;eductlon 1n[?f

_;gfpain,fw wh11e patients N treated with piwptal splints%fj

e”experlenced 51gn1ficant reduction in subjec' ve painolevel_;ﬂ

combined

'jfhtreated Qithﬂh pivotal ,j;;.ﬁ }ffhﬂif””



"nglth the 1nnervated bllamlnar zone between the artl'_

eported pain 1eve1.- What can be concluded 1s that the

iagfplvotal spllnt w1th orthodontlc tractlon.nf7"ﬂ" r o ‘
The etrplogy of paln may be difflcult to locallze and‘
:5,in the case of mandlbular\-dysfunctlon may 1nv01Ve_ a

‘".)comblnatlon ‘of muscles, ]01nts and soft tlssues.. Pat1ents’;

fgffw1th dlsc dlsplacement, w1thout reductlon are functlonlng'hi

'.\,

Q

5??]best spllnt therapy approach. to reduce paln levels 1s a E

'7jﬁsurface ‘fofgﬂmthe condyle Jd’t artlcular eml'ence.;;

% .

'deegeneratlve changes of the artlcular surﬁaces whetherlf

"fglnflammatory ;rjv not\ could dlrectly result"ln_ paln,tﬁ

'fjiMyalgla fii also a sourcei of paln in many patlents‘w1thh?

fvsathese forms of lnternal derangement.;. Whlle vthere 1ng

fgeneral agreement that muscle fatlgue and spasm resultlng':_'-'f~

;;erom muscle hyperact1v1ty dre’ respon51bl% for the paln and;i

tenderness,a the questlon -of the cause remalns undeflned

:'7Masticatory muscle myalgla may be a secondary protectlve

-fﬁ;mechanlsm to reduce jOLnt moveﬁent : Other factors may

ffhlnclude’ occlusal dlsharmony, emotlonal stress and cerV1ca1

-

fffdysftnctlon. [j'rfgufﬂ:fd-_- .L;::‘”:*f';;fl‘"f tﬁf73-

The hlthy 81gn1f1cant correlatlon (p ,001) betweenaf

4;,1nferlor con Vlar dlsplacement and subjectlvely reported:;

.fmdlsplacement W1thout t reductlon or degeneratlve jolnt‘”

'."\‘ ‘b

‘fl_reduced pair' lnvels"rn patlents dlagnosed as hav1ng dlsc;~

'L;disease, supports the- concept that treatment should begg

= almed at’ aggressively increa31ng jolnt space. L It 1s--"

Jﬂfﬂhypothesized that infe!ior condylar dlsplacement w1IT¢p



7a7resu1t elimrghtion offf )oint loading This;ff

‘ﬁﬁltheoretically w1I1 reduce pressure on the 1nnervatedf?”

“J'ébilaminar j'zone andlf degenerative articular surfaces.»fe

r
N

_,;Inferhcr vcondylar displacement may also be linked toﬁhj

*treduced contraction of the elevator muscles,a‘thereby“.}

! \

'*V:reduc1ng paln resultlng from myospasm of these muscles

The elght week study period was 1nadequate to be ablefﬂ7

T

"'to draw conclusions about the long term effect on clinicalf '

‘- "pain. - ':- . ‘, ' described ‘A bv : Koppl patlente_? Wlth mandlbular'.ﬁj ‘
~i;dysfunction__;ﬁperiénce a. w1de fluctuation of symptoms eyeni

ftfw1thout treatment o follow up to thls study should veff

- k

undertaken. to- quantlfy the long term Stablllty of palnid
' ,>redu°t1°n- Tf It is’ hypothe51zed that ‘the patients will"f

continue th_ :;experience 1mproved ‘comfort 1f properlyf?

,,'managed. _u_";'g

Reduced Joint 1oad1ng associated w1th the measured;o

:if_inferlor u‘condylar i displacement ‘may not occur duringi

l'functlon such as mastication.3 All that has been measuredf

f?iwas that the condyles were displaced at the end of the;i
'isttudy /wlth the splint in place and with the mandible?f

7;closed pa551vely : 1nto centric occlusion without thef}

ﬁki*f Beyond thé conclusion that inferior's condylarf;

::’._f’vloading “be . accthlished with appropria“ “Pu“taf‘.-ﬁ

:1can be concluded regerdw‘\

ffffrespozse..°5'xt :1t' isfpsccepted"that‘ﬁdegenerative'

_;idisplacement of the ,condyles and therefore reduced joint';'fi.":

",-ssue@;

jointfi



- o i' S TR T e

“f:dlsease,flé the result of an 1mbalance between the forces“,l
iapplled to' the» JOlnt and 1ts ablllty t° adapt t° that.ﬂ;

‘stress,l-a reductlon 1n JDlnt loadlng by 1nferior condylar3
dlsplacement should optimlze ttssue response.d”: )

-

bi:t Potent1a1 blologIC' llabllltles 'assoc1ated _w1th the

r2

iiiidlfferent forms Of spllnt thegapy remaln unknown.v An.7ﬁ

iqelght \week study perlod was chosen to mlnlmlze the risk. of:f.

3unde51red tooth movement.@, Prolonged use of vertlcal’.”

2.

t"orthodontlc tractlon would llkely result 1n supereruptlon:ﬁ
. e

'g]of the 1nvolved teeth Prolonged use of ‘a plvotal spl:nbf'
fﬂ%w1thout tractlon may also result in dental extru51on 1fvi

c mand1bu1ar rep051t10n1ng to achleve' total tooth contact

did not ,occur. It is. also,pOSSLble that long term use’ of;j

BN . K ..

'4fthed plvotal spllnt even once’mandlgtl/r repos1510n1ng has,

1or teethhi

' *foccurred,: could result 1n.the 1ntru51on of post"
.lﬁuntll the orlglnal condylar p051tlon is. reest“ llshed._,“.

o CounterclockW1se mandﬁbular rotatlon arou s dspllntt;
':plvot p01nt produced a. posterlor open blte -si 11ar to the_ff
:.?amount of 1nferlor ;condylar dlsplacement lf‘the change's=
lffln mandlbular -p051t1bn were ‘malntalned for a suf' v

'perlod of tlme to become 1rrever51ble, the now permanent'”

-Ugfchange- ‘in occlu51on would need to be addressed. Thhs¢~"

'uffcould be accompllshed by selectlve spllnt adjustment to;-
ddallow l progre551ve-' supereruptlon ”-of posterlor teeth,;
}focclusal o adjustment . orthodontlc dd ’theraoy 3 ;~¢g_f
fh!prosthodontlcs. | g . , 'LT v.‘:;_ u

xl_jranscranlalf- proﬁeotionsﬂ:veref7chosen; oVer.(lateralt'

SN



:'1tomograph1c 'techniques to identlfy ohangesuin bony j01nt

L

5:relatlonsh1ps because of their superior reproduc1b1lity,‘nb

,-f.clarlty ,and7f reduced fequipment cost.i, Transcranlal

ﬁ?feprojectlons prhébwﬁ represent spat1al~ relatlons of the/

Ly -

1fflatera1 onev thlrd of the 301nt which may 51gn1f1cant1y‘

~¥5d1ffer from the medlal and central parts.- For this reason

i dlagnostic_ informatlon 1nferred by jOIRt/Space analysls 7f

i

“:has been conflned to changes in jOlnt relations.b Direct P

EREE

cf measurement : of jolnt spaces to determlne changes

. condylar p051tion represent a .comp051te of ondylar }}

'a,.rotatlon'fand bodlly dlsplacement.%u This 1s ev1denced by
ffthe 51gn1f1cant dhange 1n jOlnt space assoc1ated w1th

: ,1ncreased vertical dlméﬁ51on.,gﬁf];f;ﬁ:4}¢{5'}“

’

gmheii hlghly signlflcant cor:7iation between M P I-nx

ffvalues and radlographlcally ‘recdrded value for bodily

-

‘ ;,condylar dlsplacement : suppoxts the validity of both

wtechnlques.... Although M P I. values are conslstent with

.radlographlc values they are-‘less versatlle.,z M P L.~»

'ng;values -can only be determined where there has been no
d;}change' 1n occlusal morphology | Condylar displacement
= recorded rn x and Y -coordinates 1s ea51er to interpret
f:than changes 1n joint space._'f. L . ' AR

Sample size—=swas<{ a limitation with this s}udy,

!

’7lﬁpart1cu1ar1y | ;i&tﬁélf'clinlcal measurement of pain.l,

g

'iTWolff124,_suggests that in clinical studies there should:f

{:;Qbe 30 patients per independent variable};

~}f:1deal

Therefore;thegﬂ







"“ﬁﬁficondylar dlsplacement persisted after remoVal of theﬁ :i

1ﬂfsp11nt.qq 4f"

gffdetermln9d values for condylar dlsplacement 1n_the x”“
4:fandrY:ooord1nates:p Rt i
Q'iCondylar p051tion was altered 51gn1f1cantlx by 1n1t1alaﬁg?i

ff.placement of all three types of spfints.-

vi?spllnt.;;3“j¢ir-hfv

-prhanges '{§ggj¢j§ing3*
i?fdlfferent between groups of patlents treated with Czog
H;]spllnts and patlents treated w1th pivotal spllnts.'dﬂ
‘:Plvotal Spllnt therapy w1th orthodontic tractlonidld;

-v}produce reduced posteqifr joint Space and increasedf*ff

Tt"ifﬁradlographlcally determlned. and articulator (M‘PJI )iygfi

fftChanges in condylar positmon were not s1gn1fica tly-vff7

w

'”“dlfferent between groups of patlents treated'wlth a

’ffc 0.-‘ splint and patients treéted w1th a plvotalefii

fthh plvotal 'spllnt Wlth orthodontlc tractlon dldvﬁlf

ddfa'produce a sxgnlflcantly 1arger 1nferlor and poster1orr}?f

e

space were not 51gnif1cantlyl"”




S __'-".f..'fsplint

EJQ,fSThere _fwaélifangf$apparent bt;*??hth;Tgtéti5£i¢51iy;fﬁw;
significant reductlonj 1n subjective pain levels u51ng?2iir
the pivotal -spllnt with orthodontic traction comparedf{fi;

to the p1vota1 splint

23

9. . Tlte L iwas.- a statistically s:l.gm.ficant COrrelatlon RO

Lo be een :

; e reduction 1n subjective pain level and the”a-;”

".tamdﬁnt' Anferior condylar displacement iﬁ;?;thkqig

'.iibnghere_.was 'not a statistically SanlfICant ! lrelationgflc'

‘":l"fgbetneen the reduction 1n-sub]ect1ve pain level and thee-"

'?fiifamount of horizontal condylar displacement._'

R

ThlS thesis presents 1nsuffloient ,Hata to permlt angi.f
f;fadequate compa?ison of different forms of spllht therapy’;ﬁ”
'?,and to establish a prlority for their use..’ The ba51cfr
‘,Aprinciple.o%Of USing conservative"rever51ble"forms ofe;
: ”therapy, whenever p0531b1e,3:shou1d be followed f Centriclt_f
f;iocclu51on :Spllnts de51gned to provide total tooth contact;

1:tW1thout 1ntentionally : rep051t1oning the mandible are}?xyf
uconsidered to be a reversible form of therapy 205 Allliﬁnf

x_;teeth not stabilized by the splint or by opp051ng occlusalg"

f-j'[_contact may ‘pe’ subject ‘to arifting. - Twent;} four‘ hour}‘ -
] fsplint wear for ‘an’ extended period of time should beff:}

,*discouraged.“a“

The long term effects of permanently altered condylli'

‘JIP081tion is unknown.“aﬂd Will remain suhjeot t° quedhaon



,;until more researchﬁﬁisw done.q Jaw positioni_gzhcclusal

‘5sp11nts Amay produce 1rrever51b1e effeqts.. A;though the,:
- short term clinical iresults reported in this study are

”fpromisinq H‘ must be stressed that the long term occlusal,

j.neuromuscular and intracapsular effects are unknown .

' ‘suggestions for further study: ..
vf,lfgdnong term followup to determine if changes 1n condyle

?positlon will remain stable.

oy

pﬁz;;}Long term followup to monitor pain 1eVels.¢€i»7?.{’"””*'f‘fﬁ
ffﬁlfgLong term followup to monitor and assess remodelling
"f{_w1th1n the )oints.fz“7&' | JE ' e o

:fdg;,DeVelop alternative means of assisting‘PIV°tal splints ft

\X”f}fin mandibular repositioning.,ds'

st;ffEnG{f studies to assess neuromuscular response to

: mandlbular rep"sitioning, ,:.
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ueaﬁng Loss RN

paln in tce!h :

: Headaches ¢.3v"»;' }{4‘ X stufflness. plugged ears

Rlngcng ln Ears :??"“ i Dnzzlness
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l} ) Héve’ any of zhe past trealments for your’ Jaw JOH\[S '-1elped’
p l,‘;v_. N ls lhere a hnsmry of jaw ;oont problems in your famuly’
IS’___ Have you had a splint, made in zhe last 12 months"
" Comments - .
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