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THE TEMPOROMANDIBULAR JOINT TN PATIENTS 
WITH IMMEDIATE UPPER DENTURES 

The adapt:ihility of bone to changes in the magnitude and di- 
rection of stress are iiianif'ested in resorptive and appositional 
reinodelling. The readiness with which these structural changes 
occur inalies bone :in extreinely pl:istic tissue (Orhrrn, 1949). 

The changes in the teinporoniandiI.,ular joint that follow loss 
of  soine or all o f  the teeth 1i:ive been dealt with by various : iu -  

thors, although usually in connection with dinic:rl symptoiiis 
such :IS impairnient of hearing and pain in the teniporoniandi- 
hular joint region. The prosthetic literature discusses the pos- 
sible modification of thc joint with respect to its effect on the 
inrlin:ition of the condyle p i th .  I n  1934 Sfeinhnrtlt proposed t1i:it 
the inclination of the condyle path decreases with age and that 
this is indirect evidence of harmonious reconstruction of the 
joint :IS a result of attrition of the occlusd surfaces of the teeth. 
I t  would then he expected that such reinodelling of the joint 
would be still more marked where all the teeth have been lost 
and a denture is being worn, and it is commonly held that  such 
changes in  the dentition are followed by a flattening of the tu- 
I)erculum :rrticulare (Hannicke, 1960; N e h m ,  1947 ; RosenfAtrl, 
1!)52; Srhriitler, 1925; Turner,  1948). 
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It is, however, hard l o  discern the grounds for  the nuinerous 
stateinents on the reinodelling of  the teiiiporoiiiaridibiil~i~ joint .  
Only :I few :intIiropological studies 1i:rve heen reported, and in 
those the inforinntion has been incoini)lete and tlil'ficult to in- 
1 er p re t . 

This p:iper reports :in :itteuipt to est:iblish hy r:idiogr:iphic 
cx:iiuinaiion whether i n  fact [here is :tny siich inodification ol' 
the foss:~ iu:indibul:ic :ind 1 uberculuin articulare; the study w:is 
I)erforinetl on :I siii:iIl group of  p t i e n t s  a n d  r:idiogr:ipliic exaiiii- 
nutions were perforiiictl at  : i n  interval o f  1 0  ge:irs. 

CASE SERIES 

l'he 15 palients for the present study comprise part  o f  :i group 
of 25 subjects for :in investigation of  certain c1i:inges i n  tissue 
structure following extraction of :ill the upper teeth :ind inser- 
tion of :I full upper denture. l'hcy were the I'irst 15 of  the I:irgcr 
group to he given tre:itinent. 

The 15 selected patients fulfilled the requireiiients for the pri- 
m:rry investigation, nninely they should he in go:)d health, havc 
:dl or soiiie o f  their teelh present in hoth jaws hut he in necd 
of full iippcr dentures; there should he 110 scvcw periot1ont:il 
disease, nor should they have worn dentures previously. 

l'he age and sex distributions :ire shown in T:rble 1 and the 
denture treatinenl is itidic;rtetl in T:ihle 2. All the upper teeth 
were extracted, and any indicated estr:iction :ind conserwtive 
t h er:ipy i n t 11 e in :I n d i hl e we re perf or in  ed . 

15 
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Table 2 
F o r m  of  tlrnturc trcntmcnt 

The 1)rocedure lor the  trcatiiicnt 1i:is h e e n  described elsewhere 
(HPdfgdrtl  1Wi2 ). H:idiogr:iphs of the teiiil)oroi~i;indibular joint 
region were t:il<en a s  described below just after the extractions 
arid again 1 0  years later. I n  the 1:itter c:is(: only 12 of the 15 pa- 
tients could he inclutlcd; one 1);itient had died and two had left 
the city. 

AII<THOD 

To ensure that the r:idiographs should be :IS far :is possible 
comp:irable they were tnlten with the he:rd in :I rephalostat. The 
film-focus distonce, 75 cni, was fixed :ind tlie proJection was easi- 
ly reproduced. This W:IS such that the central ray passed through 
the ear-rod nearer the i i l n i  oii which it wws incident a t  :in angle 
2 5 O  above the horizontal. ‘Hiis projection provides :i radiograph 
in  which the foss:] :rnd tuberculuiii :irlicul:ire ;ire clearly depicted. 

The fentures of interest in the r:idiogr:iph were the height of 
the tuberruluni :ind the inc1in:ition o f  its dorsal surface. These 
were determined i n  the following iiianner (Fig. 1 ) .  00 the radio- 
graph a line w:is dr:imn 1:ingenli:il to the tuherculum mid the 
auditory ine:itus :it their lowest pointr. Parallel to this line :in- 
other was drawn tiingential to the mandibu1:ir f o ~ : ~  :it its highest 
point. Froiii this point a line was drawn perpendicular to the 
p rn l l e l  lines. The intercept of the perpendicular on the parallel 
lines was taken :is tlie height (IA) of the tuherculum. 

The dorsiil inclin:ition of  the tuherculuiii was determined hy 

1 3 - A c t u  odont. scnnd. Vol .  23. 
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Fig. 1. 

two angles. A line was drawn from the intersection of the per- 
pendicular and the upper p:irallel line tangential to thc tuber- 
culuiii :it its Iiiost dorsal point. The angle foriiied by this line 
and the p:irdlel lines ( I T l )  is one itmisure of the inclination of 
the tuberculum. The other iiie:isure (IT2) is represented by the 
;ingle between the pr:ilIel lines ;ind a line :IS nearly coincident 
:IS possible with the dorsal surface of the tuherruluin. I, was 
measured with dividers ant1 ruler to :in :iccur:icy of  k 0.1 i n i i i .  

V, and V2 were ~neasuretl with protr:ictor to an :ircur:icy of 
5 O.ri0. 

Error of the method 

Errors in the registration may be incurred through discrep- 
ancies between the conqxiretl radiographs and inaccuracies in  
ineasureiiient and drawing in the final registration. Eurlier in- 
vestigations dealing with similar prohleins by, aiiiong others, 
Nponkciri (1956) and Lindbloni (19601 have shown that the error 
o f  the niethod is relntively siii:ill. A limited study of the error 
o f  Lhe itlethod was performed :IS :in intra-subject duplicate deter- 
illination on 0 p i r s  o f  r:idiogr:iphs t:iken :it intervals of  :I few 
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days. As Table 3 shows, the errors incurred in  measuring the 
distance L are small, those for the angle V, :ire somewhat larger 
hut acceptable and those for angle V, large, as would be expect- 
ed since one of the lines forming this angle is  drawn in relation 
to :i curved surface. 

1I;idiograph 
pair 

1 
2 
:I 
4 
5 
6 

~ _ _ _ _  

Table 3 

1)ifferenccs 

L 
_ _ _ ~ _  __ 

+ 0.4 inin 
- 0.3 
- 0.1 
+ 0.7 
+ 0.4 
- 0.3 

+ 0.13 inin 
0.43 mni 
0.29 inin 

-2.1 
+ 1 .5  
- 0.5 
+ 0.5 
- 0.5 

+ 0".25 
__ __.____ 

1O.6 
1O.1 

_.______ 

+ 1.5 
- 4.0 
+ 1.5 
- 2.0 
+ 1.0 

+ o'.: 
3" 

4".: 

2 dg 

2 11 
s 
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ItESITLTS 

All the iiieasiireiiient values :ire reported in  Table 4. The dif- 
ferences between the respective corresponding values were then 
:inalysed slatistically. The analysis was performed on the ma- 
terial :is :i whole and on the iiialerinl divided into the groups: 
right joinl, left joint, feiit:tle and inale. There were neither sig- 
nificant differences for the series nor within the individual 
groups (Tables 5-7). The iiieans and ranges of the differences 
are  of the saiiie m:ignitude :is those obtained in the study of the 
error of the method. 
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3.68 

2.80 

4.68 

2.77 

4.28 

DISCUSSION 

There is no reason to suspect :I distorlioii of the results of 
the study :IS ;I result of the reduction in the series froiii 15 to 
12 patients during the 10-year follow-up period. 

Changes in the structure of the teiiiporoiiiundibular joint would 
of course be expected in :I series of this type. Even with the treat- 
iiient with iniii1edi:rte dentures : i n d  subsequent careful correc- 
tions the f:rct remains that the loss of :dl the in:ixillary teeth 
and the wearing of :I denture considerably alters the inandible’s 
pattern of iiio~eiiient and hence the conditions governing recon- 
s t r uc t ive processes dependent on the f u 11 c t i on. 

The results of the study indicate that  iiiajor changes in  the 
fossa mandibulae and the tuberculum articulare did not take 
place during the 1 0-year period. They are thus in  contradiction 
to the theory that gross changes follow loss of :ill the upper teeth 
and the insertion o f  a denture. The radiogr:iphic method did not, 
however, permit : i n  :rnalysis of any siiiall and local changes; nor 
did it enable the intr:tstructur:il state of the bone to he exatiiined. 
In fact, the study was not concerned with these aspecls, but with 
well defined nn:rtoniic- changes. 

The case series was fairly homogeneous. The greatest differ- 
ence in  the depth of the mandibular fossa in  the material was 
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3.2 iniii. I t  may be iiientioned th:it one o f  the authors has found 
considerably larger differences between the patient groups with 
different intcrin:ixillary relations ( L i i n d b ~ r g  1963) .  Except for 
one Ixitient ( G . B )  there :ipl)earcti to be sin:ill differences between 
the right and left sides for the dist:ince and the angle \II. 

There seeined to he no differences between the sexes :IS regards 
the factors studied. 

Although the inethod applied inay he regarded :IS ; in  approxi- 
inate one :IS regards the sources of error, which are unavoidable, 
the follow-up period of 10 years was so long lhat even quite sniall 
hut continuous changes would have been discernible. It would 
thus seem justified to conclude that within the population, radio- 
graphic changes in the gross anatoniy of the temi)oroiiiandibular 
joint do not appear even :I dec:ide after :i l l  the upper teeth have 
been cxtrncted and ;in imniedi:ite denture has been inserted. 

SIJMMARY 

It is coiiiiiionly held that gross changes in the dentition causes 
reinodelling o f  the teinporoniandibular joint. Thus loss of all 
teeth in one or both jaws is supposed to he followed by a flat- 
tening of the tuberculuin articulare. 

The present paper reports :I radiographic study on any such 
iuodificalion of fossa ni:indihulae and tuberculuni :irticul:ire o f  
:I sinall group of imniediate denture p t i en t s ,  15 in all, with ;in 
observation period of 10 years. Radiographs of the teliiporoiiian- 
dihular joint region were performed with :I special technique 
just after the extraction and again 10 years later. 

The features of interest in the r:rdiogrnph were the height of 
tuberculum and the inclination of its dorsal surf:rce. These were 
deterinined in :I tti:inner outlined in  Fig. 1. The :in:tlysis was 
performed on the inaterial a s  :I whole and on the inateriul divided 
into the groups: right joint, left joint, female and inale. 

There were no significant differences either for the series or 
within the individual groups. These results of the study indicate 
that major changes in the fossn niandibulae and  the tuherculuin 
nrticulare did not take place during the 10-year period. 
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L’ARTICULATION TEMPORO-MANDIBULAIRE CHEZ LES PATIENTS 
PROTEURS DE PROTHESES IMMRDIATES DU HAUT 

I1 est ghk i l e i i i en t  tidinis clue des chaiigeiiients iiiiport:ints 
survenant dans la denture causent un  remodelage de l’articu- 
lation teiiiporo-iiiaxillaire. Ainsi, B 1:i suite de la perte de toutes 
Ies dents de I’un des iiiaxillaires OU des deux, il se produirait uii 

aplatisseiiient du condyle du  teiiipord. 
Le prtksent article rend coiiipte d’une Ctude radiographique 

portant sur toute niodification de ce genre subie par 1:1 ravittk 
glitiio‘ide et par le condyle du teiiipor:jl chez un petit groupe de 
patients traittks par prothhse iiniiiCdiatc. Le groupe coinpren:iit 
en tout 16 patients et la pitriode d’ohservation s’est Ctendue sur 
10 :ins. Des radiographies de la rCgion de l’iirticulation teniporo- 
iiiaxillaire ont C t C  exCcutPes suivant une technique spCci:ile iin- 
inEdiatenient aprhs l’extraction des dents et renouvelkes au h u t  
de dix ans. 

Les traits prksentant un intErGt sur les radiographies dtaient 
121 hauteur de condyle du teiiiporal et l’inclinaison de sa face 
posttkrieure. 11s ont 6th d6terininEs suivant une inaniPre indiqude 
h la fig. 1. L’analyse :I i!td faite sur le iiiat6riel pris dans son 
ensemble et sur le inatPriel divis6 en groupes : :irticulation du 
cBtC droit, du c8tit gauche, sujets du sexe ftkniinin et du sexe 
iiiasculin. 

I1 n’existait pas de diff6rences signifimtives, ni entre les series, 
ni A I’inttkrieur des groupes particuliers. Ces rksultats indicpent 
qu’il ne s’est p o d u i t  de iiiodification iiiiportnnte ni dans la caviti! 
glCnoide ni dans le condyle du  teiiiporal pendant la ptkriode de 
10 ans. 

ZUSAMMENFASSUNG 

IIAS KIEFERGELENK BE1 PATIENTEN HIT IMMEDIATPROTHESEN 
IM OBERKIEFER 

M a n  niiniut iiii allgeiiieinen an, dass Veranderungen iiii Gebiss 
eine Uiiifoririung des Kiefergelenks zur Folge haben. Soiiiit ist 
iiinn der Ansicht, dass totaler Zahnverlust in einein oder heiden 
Kiefern eine Abflackung des tuberculuiii articulare nach sich 
zieht. 
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1)iese Veriiffentlicliung prlsenliert ciiic Riinlgrnsludie tles Kic- 
fergelenlies von einer aus 15 Ii1iiiiedi:itprotese tragenden Patien- 
ten bestehender Gruppe, die wiihrend eirier Zeitdauer voii 10 
Jahren unter fortlatifenden Kontrolle stand. 

E s  wurde eine Ri5ntgenaufn:ihiiie des Kiefergelenkes ii i i t  spe- 
cieller Technili uniiiitlelbar ntich lotaler Exlraktion genoiiiiiien, 
worauf eine zweite n:icli 10  .Jahren erfolgte. 

Auf den Riintgeriaufnaliiiieii wurde die Hiilie des tuberculuiii 
iirticulare und die Neigung dessen dorsaler Fllche geiiiessen. Die 
statistischen Annlysen des ganzen Materiales erfolgten iiuch un- 
ter Berucksiclitigung bestiiiiiiiter Grupprn wic : rechtcs und liriltcs 
Kiefergelenltes, Frauen und Manner. 

Die A n a  1 ysen erg;ibe i i  lt ei ne si gii i f i  I< ;I n t  en Untersch icde wiih- 
rcnd dieser 10jZihrigen I’eriode. Das Resultat der vorliegentlen 
Studie erweist somit, d:iss grosse \Terlnderuiigen :ti1 fossil man- 
dibu1:ie untl t uberruluiii :irlicul:ire n w h  totaleill Zahnverlust 
nicht eininal nach IOjahrigen Kontrollperiode nnchweishar wa- 
ren. 
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