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\lasticntory tlysfunction ~ i t l i  resling aritl functional iiaiii iii thc teriilmrn- 
maiitlibular joints and jaw rriuscles as  well as rctliicetl rnoliility of the rnantliblc 
is common. The ctiology and pathogenesis of sudi f~irictiorinl tlisortlers are 
often ohsciire aiitl probalily usrially complex. 

Thc role 11la)retl by diseases of t tie actiial terti~)oroinnntlil,Iiil~ir joints in  the  
cmisatioii of tlic syrnploins is not Irnperly nnilerstootl. This uncertainty is 
largcly d u e  to lac.l< of sufficient Lriow1edge of tlic physiological aging cl.innges 

ant1  1)athn-anatomy of tlic joint. Tliongli such kiiowletlge can probaldy he 
olitairietl h i  sy5teiriatic post iiiorteni csamiriations, only fexs s u c h  stiiclies 
have heen piiblislietl. Ldnurr (1932, 1941) dcscrilied the niicrosco1)ic findings 
in  42 ~cn i~~oro~ i i a i i~ l i l~ i i l~ i r  joints in  25 subjects, agetl 3 rnoiitlis to 81 y t m x  
Most of the joiiits sliowcd ))traumatic cliaiigesa of varying severity. A descri1)- 
tion of 300 terril)oroniantlihular joints of different ages and exuainiiietl hy  
niaitily c-oiiveritioiiul Iristological trietliotls lias Iweri piibhlislietl Ly St‘teirtfinrtlt 
(1934). In  his iiirestigiition wliere the main piirpose was t o  stiitly tlic sliul)e 
of tlic joints for aiiy correlation with the tylw of (leiitition, ))ostcoartliriticn 
changcs were often sccii especially in  e(1eritiiloiis sihjects. .MacuZistcr (1954) 
Iiistologically exarriiiietl 69 joints frorii siihjects, iigrttl 16 to 86 years, ant1 

KPcei\cd for publication, Ortollcr 21, 1070. 
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Fig. 1. Srhcinatic tlrarvinps showing the measuring points on the joint coinponcnts. Tcniporal 
rorripnncnt seen from lielow (A) and condyle seen from abovc (11) with aiitcro-p(isteriiir i i d  

rnrtlio-lateral lines of ~nc~nsuremtnt. Condylr seen from the side (C) with lines of mcnsim’inrnt 
from thv lowest le\ cl or thc articular surface anteriorly inid posteriorly, respcctik cly to a 

tangmt through the npperniost point of the condyle. 
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Ccnrinl s h a p  of joiiit coniponc'ntv 

The coritlyles arid drtiruldr titberclcs of the ternporal cornponrnt~ mere d5iig- 
net1 according to their general q)pe~irarii>e to one or tlie other of the following 
groitpi : 

Czol?dylc, 

Superior nietlio-l,itt~r,il oiitlirie of the contlyle; mterior I ie\+ of thc condyle. 
A 1. Hoiiridrtl or iliglitly coiive\. Fig. 2 h  
A 2. Ixge ly  plaiie (btraiglit). Fig. 2B 
A 3.  Kiclgc-sliaped (iiivertrcl \ -4~il)etl) .  Fig. 2C 
A 4. Other + h a p s  

The liori/ont,rl oiitlirie of the c-oritljle; sitl)erior virH of the condyle. 

R 1. Oblong. Shorter aritero-l)osteriorl~ (<i-11) t l i m  niecliolJterally (ni-1) 

H 2. Koiuitletl to o \ d  L(ci-l)) 1 1, (111-l)]. Fig. 2P: 
H 3.  Tupering I,iterally, pecir-4ia~~ei1. Fig. %F 
H 4. TCipering meclidly, 1)car-4icip<>i1 
I )  5. Other Acipci.  

1 lie C ~ W S  nerc ~ l w  cl'iisifietl xcordiiig to  tlir rclation4iip lictmeeri tlie 

/(a-p) < 14 (in-l)]. Fig. 2U 

r 7  

s i x  (if thr coritlyle in aiitc'ro-I)o.terior a i t l  in riietlio1,iteral rlirectioti. 
C: 1. Coiitlyle Mliere (a-1)) < '5 (111-1) 

C 2. Contlylv I$lierc> ('1-1)) '4  (id) 

Fig. 2. Gcmrral appearanre of contl?-lt~ (A-1.') and teniporal roinponent ( ( ; ~ ~ - ~ l )  in adult joints. 
A - ~  -C: Contlyle in anterior T i m ,  (lawral to left), whose sirpcrior outlint. medio-l;iteriilly is: 
(A) rountlctl m slightly convex, group Al;  (T3) largely Flat, group A2; (Cj ridge-shaped (invrrtcxl 
\'-shapctl), groiip 11-F: ( h t i y l r  swn f r o m  a h v c  (antcrior part at I~~t tor r i ,  lateral 
part - to left), whosc outlinc in a horizontal plane is: (1)) ohlong, group HI ; (E) ronndtd to 
oval, group B l ;  (F) tapvring laterally (pcar-shaped), group H3. C ~ 4 :  Tcniporal rorriponcmt 
secn I'rirni 1)eIow (antt'rior part -- at  top, lateral part - to left), whose tubc~rculum articularc. 
in metlio-latcral tlirtvtion has an outlinc which is: ((;) slightly conwve, group D1 ; (11) largely 
plane (straight), group D2; (1) \ ery conra\t: (invrrtcd V-shaped), group D3. K show-s a tcmporal 
corrqroncnt srcn from I d o w  (anterior ivart - -  at top, lateral part - - to left) which  a s  often 

in adults has a grove in thc tnberc~~luoi  antero-nicdially. 





8 years 

15 ars 

3 
Fig. 3 -4. 7’eni~~i~ri~rnandi l~ular  joints from sal)je-ts. agcd 4 months to 93 years, without 
noticable irrcgularitics in shapc of the joint componcnts or l t4ons  (arthrotic: chanpcs) in 
joint surfiice or disk (grade 0. ))normals). 
Condyles seen from ahove, 3A,  E. K and 4A, F. L (anterior part -~ at  l)otti)ni, lateral part ~- 
to Irft) and in antcrior v i m  311’. L and 4,11, G, X I  (latcral pi r t  - to  left). Condylrs seen from 
the sidv 31), m i l  latrrallp and somcwhat f r o m  al)o\c 31, with rclatively high I r v e l  of  vapsular 
iittni-hrncmt (outline ol  articular surfarc) posteriorly (arrow) which was found in all 1 oimg i n i l i -  
\itluals. 'Temporal components seim frorn 1)elow 3C, 11, N and 4D, 1, 0 (anterior part at top, 
lateral part - to Irft). 
lhsks seen froin a l i o ~ c  3R, G RI ;mil 4C. H, N (anterior part - at liottcini. latcral part  - - to 
l i f t )  and in ;tnti,rior \ ivw 4E, I<, 1’ (latcral par t  to Id‘ t ) .  
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Cliangrs in shape and surface 1c.sions 

Tlie rnat erial was gratlecl in tlir follow-ing way according to rriarked irregulari- 
ties in tlie shal)c* of the joint components ant1 lesions in articular surfaces 
including the disk (artlirotic"* chaiiges) : 

110 changes of the t ypc tlescribetl Irelow under 1, 2, 3 (morinal))). 
E.g. Figs. 3 ant1 4. 
local, riiarketl irrrgiilarities of sliaf'e (rerriotlellings) wi~hout dcriion- 
strahlc lesions (artlirotic changes) of the articular surfaces. E.g. 
Figs. 5A, F, (;, H ;  7A, C. 
local lcsioris on articular surfac (artlirotic changes such as erosioii, 
ruggecliiess, 1)ossil)ly iii 
extensive lesions of articiilar surfaces (artlirotic ctlaripes) aritl 
exlerisivc changes iri sti;il)e. E.g. Figs. ]OD, E, G. 

ociation wit11 1). L<.g. Fig. 8C, C. 

Locallantion 

Lesions of the articular siirfaces incliitliiig tlie tlish M r r r  i~l,iisifietl 'I('( ortling 
t o  s i x  mtl 1ocali.ation in the folloMing w q .  

1. Loc7al: 'I. ldteral; 1). central; c. iiietlial. Z;.g. Fig. 7--9. 
2. E\tcrisi\e. E.g. Fig. 10. 

"') progressive, pc.riphera1 and regressive remodelling according to Johnson (1962)~ 
".") ortcwarthritic or, according to Sokoloff (196!l), degenerative changes. 
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Fig. 5 --6. Tem~)oroiiianIlil)tilar joints without lesions (arthrotic changes) on joint surfaces 
o r  disk. hu t  with one or morc joint componcnts showing more or less common marked irre- 
gularities in shape (rrmodellinps). Unless otherwise stated, the condyles and disks are  seen 
from ahove (anterior part - at bottom, lateral part --- to Icft) and thc tctnporal components 
from below (anterior part - -  at top, lateral part - to left). 
5.4--C: l‘em~~oromandil~ular joint where condylc. (A)  and temporal component (C) arc 
moderately remodellcd. D-F: Joint whcrc thc tubercle shows eonsidcrable, gently rounded 
(progressivc) rcmodelling (I?) with corresponding concavity in the upper surface of thc disk 
(E). C -L: Condylc in C. which seen frnm the side in H, was found, as in a niiint)er o f  cases, to 
have irregularity in his shape; (remodelling) situated postcro-superiorly. The lower surface (L) 
of thc disk has adaptcd itself to this irregular crest. 6A--0; Condyle, which in B is seen in 
anterior Iiew (lateral part . - to left) and in C from the sidc has, like the disk (D) shows, clear 
changrs in shape. (Compare SG, H). The temporal component showed no irregularities. 
E -  -2f: Condyle, which in F is n in anterior view (lateral part - - to left) and in G from the 
sidc is riostero-superiorly knot The tubercles had formed impressions in the lower surface 
of the disk while its npper surface was largcly flat with only a small fold laterally (11). The 
temporal componcnt showed no noticalrle irregularities. I -L: Condyle (I) shows posterci- 
superiorly a cnnravity. ‘I’he disk (K) is shaped t o  fit the concavity and folded postero-superiorly. 
These changed areas have e\-icimtly pressed against the fossa postero-superiorly (I,). M -0: 
In  this joint the tulicrclc (0) shows consideralde changes in form (reniodcllings). 

Fig. 7--8. Temporoniandil)iilar joints showing largely similar progres.sive and periphcral 
reniotlc4inp, confined ti) the lateral part of the joint. The set of reproductions also illustrates 
different stagcs of development oC local. lateral temporomandilnilar joint arthrosis. LJnless 
otherwise stated. the condyle and thc disk are sevn froni above (anterior part -- at bottom, 
lateral part - to left) antl thc tcrripnral component from below (antcrior part - at top, lateral 
part - to left). 
7A-I,’: Joint where the condyle (.4), w-hich is seen in antvrior view (lateral part ~~ to lt,ft), 
laterall>- shows periphrml reniotielling with flattenrrl articiilar surface. The disk (R), which 
is scm in antcro-superior vicw (laterally to left) is thin opposite the rcmodcllctl lateral part 
of the cxinilyle, hut  s h o w s  no arthrotic changes. The teniporal coniponcnt (C), most laterally 

rnarkctl progressivc rcmodelling. This rcmodelled area is situated 
the condylc (rt~~iodelling) and disk (thinning) when thwc joint corn- 
fnrward a fcaw millimeters on the tuLcrcle from the position in the 

fossa. 1)-F: This joint shows rcinotlelling similar to that in A~-C. Thc progrcssive reniotlclling 
of the cniinmce (F) is, however. less marked. l’tic surrace latcra!ly nn the disk (E): which is 
scen in anterior view. and th(. articular surface laterally 011 the eminence, arc sornewhat uneven. 
G - I :  This and the following joints show arthrotic changes. Opposite the peripheral arca of 
remod d i n g  latrrall, e condyle (G) thc disk (H) is thin. unc’vtm and p(%rfnratcd. 

in antero-superior \iew (laterally to  left), shows considerablc peri- 
phcrd remodelling. sk (B) is laterally uneT-en antl perforated. Latcrally on thc tubercle 
(C) is a large arthrotir: Ii*sion, situated opposite the area of the changcs in shape and surface 
I~s ions  i)f the condyle and the disk, when thcsc coniponmts have slipped a fcw inillirrieters on 
thc tulierclc from their position in thc fossa. 
D-- -F:  Similar changes as in L4-C, Iiut thc disk perforation (E)  is larger antl thc  progressijc 
rcniodelling of the ernincnce (F) is mnrc niarkcci. G-I: Rcsiiles the arthrotic lesions laterally 
in thr  disk (€1) ancl on t h e  tullrrcle (I), those rhangcs seen in A--l?, this joint also shows an 
arthrotic change in the lateral rcniodelled part of the i,ondyle (G). 

Fig. 0. Tcmporoniani1il)ular joints with reniod1:11~11 :trtws and l(tcal, central arthrosis. Conrlylcs 
ancl disks sccn from ahovc (anterior part - - at Irotto~n, lateral part - to left) and temporal 
component from I ~ i ~ l o w  (anterior part --- ilt top, latvral part - to Icft). A-LC: Condl-le (.4) 
has a shallow concavity postero-supcriorly. Disk (H) is shaped to fit this concavity. In  this 
area there is also a fold. Opposite thcse areas whcn the condyle and the disk are in position 
in the fossa (C), thcrc is progressive hard tissue rcnmdelling in the latter. Thc normally very 
thin 1a)cr of soft tissue is thickened and injured by wear. D-F: Condyle ( I ) )  has antero- sn- 
pcriorly it l)utton-sh;ipcd, progressive rerriotlrlling. Centrally on thc posterior slope of thcx 
tulic-rcle (F) and opposite thc progressive remodelling on thtx condyle there is a low, priipressivc 
remodelling. In the ccntral part of the disk (E) situated betwren the areas undergoing rcmo- 
tlrlling. is a large. ccntral perfnration. 
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RESUI.TS 

Sizcs of joint c o n i p n c n t s  

The size of the joint varied clearly from one individual to another, Init iri- 
creasetl, on the average, during the first two decades of life and tlieii parti- 
cularly in iriet-lio-lateral directioii (Talilc 11). 

Froin 20 years on the mean values in the various age groiips \.\‘ere largely 
equal (Tahle 111). l h e  sizes of the joint conipoiients were not found i o  vary 
significantly with tylw of dentition. The nienn for group 111 was, however, 
lower than for tlia other groups. ‘ h e  tnedio-lateral diameter of the condyle 
was, on the average, twice as loiig as its aritcro-I)osterior diameter, viz. 20 
and 10 nirii, respectively. Also the niedio-lateral diameter of the articular 
mrface of the terriporal corriponent was longer tliaii its antero-posterior dia- 
meter, but the difference was smaller, viz. 23 aiitl 19 irini, respectively. 
The range of variation was large also in the adult groups. The individual 
ertrcnic values were 5.5 arid 16.0 inin for the antero-posterior antl 13.0 and 
25.0 for the niedio-lateral iliameter of the conclyle; 12.0 ancl 23.0 for the 
antero-i)osterior and 18.0 arid 28.0 for the niadio-lateral diameter of the 
articular surhce of the teniporal component (Table 111). The antero-posterior 
dianirter of the t M  o coinl)oiieiits did riot vary with sex; but tlic meclio-lateral 

Tnhle 11. 

Longest dimensions (mm) uf the tondyle und of the articular surf&e of the temporal compo- 
nent in  antero-poster to? (a  p )  and medio-laterul (m-1) tlrrection in the youngest Lndividuals 

(0-19 years) 

Condyle Temporal component 
~ ~~ ~ 

111-1 
~- ~ ~ 

‘1. p m-1 d-P 
_ .  ~~ 

Age 

1 day 
4 months 
1 ycar 2 months 
1 year 2 months 
1 year 3 months 
5 yrars 
8 ycim 
8 years 

10 ycars 
14 years 
15 yoars 
18 years 
19 years 

5.0 
7.0 
7.0 
8.0 
8.5 
8.0 
8.0 

10.0 
10.0 
9.0 

11.5 
8.5 
9.0 

9.0 
12.0 
10.0 
12.0 
15.5 
16.0 
14.0 
16.0 
17.0 
13.0 

18.0 
21.5 

18.0 

9.5 
11.5 
13.0 
14.0 
16.0 
13.5 
14.0 
19.0 
19.5 
17.0 
17.0 
17.5 
20.0 

10.0 
13.0 
14.0 
16.0 
16.0 
18.0 
16.5 
20.0 
20.5 
17.0 
20.0 
21.0 
25.0 
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Table 111. 
Means, x ,  and range of variation, R, with extreme zwlues, for  measurements of largest 
diameter of condyle and  articular surfare of the temporal component zn antero-posterior (a-p)  
and rnedLolutera1 (m-1) direction and  ihe lowest level of rice articular surface (level ojat lach-  
ment of capsule) unteriorly (a)  and poyteriorly ( p ) ,  measured from the higheyt point of the 

- -- 

Age group 
years 

__ 

0- 9 

10-19 

20- 29 

30- 39 

40-49 

50-59 

60-69 

70- 

2% 93 

condyle in m m  
- ~~. ~ __ -  ~ -~ 

Level of attachment 
of capsule Condyle Temporal componrnt 

H - P  m - 1  a - p  m - 1  a P 

x 7.6 12.6 13.9 15.0 4.9 2.1 
R 5.0-10.0 9.0-16.0 9.5-19.0 10.0-20.0 3.5-6.0 1.0-4.0 
x 9.6 17.5 18.2 20.7 7.6 6.5 
K 9.0-11.5 13.0-21.5 17.0--20.0 17.0-25.0 5.0-11.0 4 . 5 4 . 0  
x 9.8 19.6 18.7 23.3 5.9 8.8 
K 5.5-11.5 16.5-22.5 14.0 -22.0 22.0- 27.0 4 . 5 4 . 0  5.0-11.0 
x 10.7 19.8 19.5 21.9 6.4 10.4 
R 7.0-13.0 17.0-22.0 16.0--23.0 18.0-23.5 5.5-7.5 6.5-13.5 
x 9.3 19.6 19.4 22.7 6.4 9.0 
R 5.5-11.5 16.5-24.0 17.0-22.0 20.0--26.0 4.5--9.5 6.5-13.0 
x 9.3 18.9 19.3 23.3 6.5 9.0 
R 7.0-11.0 17.0- 22.0 12.0-22.5 21.5-26.0 4.0-9.0 6.0--1 1 . 3  
x 9.9 20.0 19.4 23.0 6.9 10.0 
R 8.0 12.0 78.0-23.0 14.0-22.0 18.0-28.0 5.0-9.0 9.0-12.5 
x 10.0 20.6 18.4 23.8 6.6 8.8 
R 7.0-16.0 16.0-25.0 12.0- 22.0 22.0--27.0 5.0-8.0 6.5-14.0 

x 9.8 19.8 19.1 23.0 6.5 9.3 
R 5.5 16.0 13.0 -25.0 12.0-23.0 18.0-28.0 4.0-9.5 5.0 14.0 

-. - - - - -- - - -  

_ _  ~ - -. - - -  - 

- 

- 

- 

.- - - -  -- - -- ~ 

- 

diameters were shorter, though not significantly, for women than for men 
(condyle 19.1 and  20.3 rnm, respectively ; articular surface of the teni1)ortil 
component 22.3 and 23.4, respectively). 

No attempts were made to inenslire the tlevelopment or size of the tu1)ercle 
and fossa. 

The outline of the articular surface of the condyle (the siiIierior level of the 
attachment of the capsule) T high in the youngest children; it was ahove 
the medial arid lateral poles of the caput and anteriorly it was sorriewhat 
lower than 1)osteriorly. The disk was tightly attached to the condyle hy the 
capsule (Fig. 3) .  

Between the ages of 10 arid 19 years tlic outline of the articular siirfticc 
was, on the average, tit the same level anteriorly as posteriorly (Tahle 111). 
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IIespite considerable inclividual variation I he relation of tlie oiitline of the 
articular surface to the highest point of tlie condyle and to its poles in adults 
cliffered somewhat from that in young individuals (Figs 3 and 4). In ages 
ahove 19 years the outline of the articular surface was, on the average, morn 
inferiorly on the posterior surface of tlie rorirlyle tlian on its anterior si irfxe 
(Table 111). 

The oiitliiie of Ilie articular surface anteriorly ant1 liosteriorly was not foun(1 
to vary significantly with type of rleiitition. In clentitinn group 111, however, 
tlie posterior level was somewhat lower tlian in tlic other two groups. 

In  atlults the outline of the articular surface of the condyle medially was 
always situated in tlie niitldlc of, or lwlow, the pole of the condyle, while 
laterally in most of tlie joints it was situated in the niiddle of the pole, and in 
the remaining joints roiighly eqiially often ahove ;is below the pole. 

Gencral shape of joint cornprierits 

Coridylfl. In ages helow 20 years form A 1  was itlost coniino11, i.c,. roiiii(le(1 
or slightly convex supcrior outline, as seen in anterior view (Figs. 2A; 3F, L), 
diicli characterisetf 11 (92 %)) of the 13 condy1r:s. Forin A2, largely flat u p p  
outline (Fig. 213) was seen in 2 (8 yo) joints, while no contlyles of types A3 or 
A4 were observed. In tlie adults thc preponderance of shape A 1  was not so 
marked; 55 ‘yo (Fig. 4L3, G). This meant a significant difference hetween the 
2 age groups ( p  <0.01 according to X2-test). The flat form, A2, was seen in 
20 yo arid A3 (Fig. 2C) and A4 in less than 20 yo of the adults (Tahle 1V). 

Seen from abovc, the roiitided sliape, R2, of the cotidyle (Figs 2E; 3A, E, K) 
was comriionest in ages below 20 ycars, namely in 62 ‘Yo. The tlistrihutioii 
hetween this shape and tlie olilong slia~)e, R 1  (Figs 2D; 4h,  F), was relatively 
even in the adult group, with a certain, Init not significant, ~~reponder~iiice 
for form I31 (36 antl 44’ x ,  respectively). Otlier shapes were niucli less coin- 
inon (Tahle IV). 

Classification of the iriateriul according to the relationship hetween tlie 
antero-posterior and die nirdio-lateral diameters showed that in ages ahove 
19 years there was an even clistrilnition between the two shapes, C 1  antl C2 
(49 and 51 76, respectively), while in ages 1)elow 20 years there w-as a markrtl 
~)repoii(lerance of shape C2, 85 ”/o against 15 ”/o for C1. ‘l’he tliffereiice 
lwtween thc 2 age groups was significant. In the 0-9 year group all condyles 
werc of typc C2. 

‘Thc smaller variation in the frequencies of tlie differcnt slialics with scx 
(Tahle 11’) ant1 tyl’e of tlcn t i h i  was never statistically significarii. 

Tcvnporal ronyiorten~. Seen from belou- the articular surface of the tern- 
poral component was nearly always oval (Figs. 2-4). The medio-latcral din- 
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Tahle IV. 
I)LSfrkbiLliOlL of condyle7 accordcng to general shape. A .  the superior medco-lateral outlme 
of the cond)le, condyle seen in  antercor vcew: A l ,  rounded or slcghtly convex; A2, largely 
plane (xtmcght) , A3, r cdge-yhaped (anzerted V-shuped), A4,  other shnpes. B. horuontal 
outline of tond3le; wpercor view of the rond3le: B l ,  oblong; B2, rounded to oval; B3, 
taperrng laterally, pear-xhaped; B4, tepering medcally, pear-shaped; B5 other shapes. 
C l ,  comprises condyles where (u-p)<%(m-l)  and gioiip 2 the rernaincng cusex, c.e. 

~- ~- - - 
(w4 x ( m - 0  

- ~- 

0-19 yeais 20-9.3 yrars 
- ~~~ ~ ~ 

J -I- ? 3 i' J + Q  
n =  13 n = 63 n = 39 n =  102 

- __  - ~~~ ~ 

Shapc A1 92 60 47 55 
A2 8 22 18 2 0 
A3 7 18 11 
A4 12 18 14 

~ ~ _ _  -~~ ~~ 

Shape B1 IS 48 
132 62 31 
B2 23 10 

2 134 - 
10 R5 - 

C1 15 55 
c2  85 45 

~__.  - 

__ __ - ~~ . 

44 
36 
7 
1 

11 

49 
51 

-~ -~ 

irietcr was larger than the antero-posterior in all cases except 4, including 
2 below 20 years. In these 4 cases it was eqiially long antero-posteriorly as 
medio-lal.erally, and the articular surface was rounded. 

In a newborn the articular surface of the temporal component was largely 
flat. Between tlie ages of 4 and 15 months the tubercle was poorly developed 
(Fig. 3C), between 5 and 8 years the fossa and tubercle had clearly developed, 
but the tubercle was still fairly flat (Fig. 3H). In tlie youngest children, inclutl- 
ing one 5-years old, the transversal axis of the temporal component was 
inclined with the lateral part more superior than the medial, while in older 
children and adults it more horizontal. At 14-15 years the tubercle and 
the fossa were well developed (Fig. 3N) and in a central sagittal plane the 
surface of the temporal component was, as in adults, nearly always more or 
less S-shaped. 

In tlie frontal plane the shape of the tubercle w7as mostly (77 yo) flat (D2; 
Fig. 2H) in the youngest individuals, hu t  slightly more often concave ( D l ;  
Fig. 2G) in the adult group (61 %, Tahle V). This difference with age was 
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Table V. 
Infenor medio-lateral outlcne oj" tuberdurn  articulare, tuberculurn seen in  anterior view; 
distribution of diflerent shapes. lll ,  slrghtly concave; D2, largely f la t  (atruzght); D3, very 

concave (rnvertetl V-shaped); D4, other shapes. 
~- ~- -~ 

0-19 years 20-93 4 edrs 
__ ~~ - -~~ ~. . __ ~~ 

d+c: s Y s+e 
n -  13 n = 63 n = 39 n =  102 

Shape D1 23 63 58 61 
D2 77 25 21 24 
D3 2 6 4 
u4 10 15 12 

significant. The flat  shape (D2) was seen in one fourth (24 %,) of the adults, 
antl other forms, D3 (Fig. 21) antl D4, in all together 16%. The small differ- 
ences in the freqnencies of tlie different shapes of the tubercle with SPX 

(Table V) arid type of dentition were never statistically significant. 
In about one third of the adults the tuhercle showed a clear groove along 

the medio-anterior outline of the joint surface with a width of up  to 20 yo 
of the longest inedio-lateral diameter of the tulrercle (Fig. 2K) The articular 
snrface of this groove shaped part, as seen with tlie nalted eye, was always 
evcri antl smooth. 

1)ish. Seen from almve the disk may be described as a rectangle with 
ronnded corners (Figs X; 4C, H). In  the youngest individuals (1 day and 
4 months) the disk was relatively planc (Fig. 3H). In all the other cases it 
resembled a cloth cap with its largest posterior part, the top, rounded arid 
enclosing the upper part of the condyle (Figs 3G, M;  4C, E, H, K). The 
anterior, minor part, the visor, was directed anteriorly in under the tubercle 
of the temporal component. In  a band shaped area, exiending in mediolateral 
direction across the antero-superior surface of tlir condyle, the disk was thin. 
It increased in thicltness peripherally, especially in anterior and posterior 
direction. 

A cornparison hetween the joint components in the different. iiidividnals 
showed that in the adult group there was generally good congruence medio- 
laterally between the tubercle ant1 the condyle. The condyle appeared most 
often to fit well into tlie tubercle when sliding anteriorly. Thus, a condyle 
convex when seen in anterior view was usually found in association with ii 

con~ave  articular tubercle and a flat condyle with a flat tubercle. In a few 
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cases, however, tliere was incongrueiice between the shapes of the joint 
coriiponcnts. 

Chariges in shape and surface lcsioris 
All ternporomaritli1)ular joints below 20 years were classified grade 0, i.c. 
no cases with rriarltecl local irregularities in the shape of the joint components 
or lesions on articular surfaces were rioted (Fig. 3 ) .  The following description 
thus concerns only ages above 19 years. Examples of the observations inatle 
are given in Figs. 4-10. 

Changes i n  shape and surfucc lesions o f  diffescnt joint cornponents. 
A1)i)reciable changes in shape (remodelling) and surface lesions (arthrotic 
changes) (grades 1, 2 arid 3 together) were seen in 40 yo of the adult temporal 
components of the joint, in 46 yo of the condyles and in 41 yo of the disks 
(Table VI). They were common already in ages 20-39 years, where the 
corresponding freqiiencies were 29, 21 and 30 yo, respectively. In  ages above 
39 years changes in shape arid surface lesions were together soiriewliat more 
conimori, but no increase in frequency was noted from 40--59 to 69-93 
years. 

Of these changes, changes in shape alone (grade 1) were predoininarit in all 
joint components in age groups below 40 years, while in ages above this 
limit grade 2 and 3 changes %-ere seen in tlie teriiporal component and disk 
in about half of the joints judged as ))ahnormal)). In the condyles the changes 
in shape (grade 1) u-ere equally coniirioii as in the temporal component and 
in disk, while surface lesions were seen in only 4 yo, compared with 17 and 
19 yo in the teriiporal component and disk, respectively. In individuals 
ahove 19 with type I dentition 2 disks were found to have grade 2 lesions 
(small perforations), i.e. in 7 "/o of the adults in group I, d i i l e  no artlirotic 
changes (grades 2 anti 3) were seen in the temporal or niandibiilar components 
of the joint. Chariges in shape (grade 1) were deinonstrated in a further 19 % 
of tlie disks (appreciable thinning, unevenness) arid in 11 and 15 yo, res- 
pectively, in the temporal component arid tlie coridyle (Table 6). 

In the groups with type 11 arid I11 dentition the frequency of lesions of tlie 
articular surface (grades 2 arid 3) were 16 arid 31 yo, respectively in the 
temporal cornponent arid -5 and 6 yu respectively on tlie co~itlyle; disk per- 
forations of different sizes were seen in 12 and 38 %, respectively. In groups 
I1 and 111 changes iii shape (grade 1) alone were demonstrated in the teniporal 
co~n~)oriciit in 30 arid 22 yo, respectively; in the condyle in 42 aiid 66 yb, 
respectively, ancl in the disk in 28 and 16 'yo, respectively (Table Vl). 

Joints witti changes in  shape arid surface lesions. In  all together -57 joints, 
in 62 yo of the females and in 52 yo of the males, changes of grades 1, 2 or 
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Table VII 
Fieqiiericy of j0iiit.s wi th  si+ce lesioris ( ind  diskperfirations (gmdTes 2 i - 3 )  in one or more 
joint mmponents in ilijferent types of dentition i n  oge-rlnsses ahove 19 years. For definition 

4gc groups 
~ 

20-:39 
40 - 50 
60- 

~ 

Diktrihution in 
per rent 

~ ~~ 

4 
30 
24 

3 Tqerc found in at least one o f  the joint components. Rrthrotic Icsions gratletl 
as 2 or 3, were derrionstrated in 22 jointb, ~+hicIi coristituted 22 :h of the entire 
d u l t  material. 31 yo of tlie w-omen untl 15 of the men had arthrotic chang- 
es. TIk difference with sex  is alirio5:t significant (p <0.05 according to the 
X2-test). N o  significant tlifference \viis found belweeii the changed (grades 
1, 2 ;nit1 3) and tlie ))normal,) joints (gratle 0) regarding tlie general gross 
al)l irnrnnce of the  joint compoiients (A-D). 

I11 age groups 20-39 years, joints with surface lesions were rare (‘Table VIl) 
and were seen ill only one case (4 y , ) ,  arid then in the fossa in a 29 year old 
snhjcct with type 11 clerititioii. In i~itlivitliials above 39 years the frequency 
 ah 27 with a fairly equal distrihtioii aniong the 10 year groups. O f 4  joints 
with estensib-e lesions, 2 were seeii in subjects helonging t o  the 50-59 year 
class and 2 in snbjects obovc 70 years. 

1 Iic frequency of joints with siirfacx lesions, arthrosis, wried consitlerahly 
with the type of cleiititiori (Tnlrlc \!ll). ‘TTVO (7 ‘;L) of the adults n-itli a fiill 
set of teeth sliowrtl arthrotic cliaiiges against 7 (16 %,) of those without molar 
support antl 13 (41 yo) of tlie edentuloiis cases. 

Ac:.ortliiig to the X2-trst, the aliovc frequencies varied significantly with 
type of dentitiori ( p  < 0.01). 

,Yitcs of changes in .s/zape and siuface 1 C . 9 i 0 7 i ~ S .  Of the 22 joints with changes 
in hoth snrface antl shape (gratles 2 uiicl 3) ,  4 showed extensive, severe 
cliaiiges involving all tlie joint com1)orients. 111 atltlitiori to surface lesions 
there Tvere marked deformations of the temporal and mandibular joint corn- 
porients arid large perforations in the disk (Fig. 10). 

In 18 cases the artlirotic cliangcs involved smaller parts of tlie joint com- 
ponents. In these joints with local changes, surface injury was found inore 

r 1  

U 



o f t r r i  iii the disk (perforations) and tlie tcniporul coiripoiieiit t Iiiiti in tlir 
coiitlylv: in tlic disk in 14 cases, in tlie tcrnporal corriy)oiieiit in 13, ant1 in tlie 
cotitlyle in oiily 1 (Fig. 11). 

Tlie locul siirfxe lesions wcre sitnatetl lut erally in 13 cases, ceritriilly in 5, 
wliilc 1 1 0  cliiuigcs at  all mere swii in the iiictlial parts of the joint (Fig. 11). 

I t 1  tlie 13  joints with latcriil lcsiotis tlie tlisli was iiivariii1)ly 1)erforatrtl. l r i  
9 of tlicsc joinis the surface of the tiilwrclc slioc\-etl x i  injiiry oplmsitr t l i t ,  

perforation, wliilc in one case the t iil)erc~lc, contlyle and disk sliom-t~l lcsioiis 
opposite oiic anotlicr. Iri rriost c';iscs the tii1)ercle sliowetl ;L plateau-like sirtic- 
turc (progressive reriiotlcllirig) on th ( :  1 iosterior siirfiiw, wliile [lie co~it lylr   as 

reriiotlelled m t l  riiostly flnt,tenetl (1ieril)Iieriil reniotlclling) in the area cnr- 
rtxsl)oti(liiig to tlie pcrforatioii of tlie disk (Figs T(;--I, 8). 11: m e  case this 
rcxiodelling cotn[)risetl siiiall sldirs laterally o i l  tlie condylr, fitt iiig into 
sniall perforations in tIi(: disk. 

Of the 5 ceiitral lesioris, 4 w r e  seen in the tlcetiest ])art of the foesa (Fig. 
9A-C). In tliese ca tlierc were also distinct clinrigrs in sliapc( I)rogrtwive 
rciiiotl(*llirig) in t l i e  floor of the fossa, i i i i  iitiprt:ssioii in tlie tlisk a t i J  c.ouciivi- 
tics i i i  the corresl)oiiding liart of tlic coritlylc. The fifth case sliowetl a cciitral 
iierforation iii tlie disk o1)tinsite a reiriarknl)le rc~rnotlellecl part of the colitlvle 
(1;ig. 91)-F). 

All of tlicse artlirotic joints sliowctl iiiiirke(1 urticiilor reinoclelliiig. Tlir siiiiic 

ty l )cs  of localisrtl reinotlelliiig as thos r i  in iirtlirosis werc, however, also 
ol)berwtI in otlwr joints witliont co iig surface Icsions (corripr? Fig. 
?A-F with ?'(;-l and 8). 

In some ciiscs irrcgularities and sniall exc:resccnces were seen oi l  tlit: 

iiostt':r"-siiI)erior oiitliiie of ilie contlyle, usually iii association wi th  iiii iiifc- 
riorly situat,cd cowavity ai i t l  itiq)r'essions a t i t 1  rltLforination - biit i i o t  j)cr- 
foratioiis - of the disk (Fig. 5G-1,: 6h-I). 

DI S CC S SI 0 N 

r 7  1 Iiougli t l i c  rriiiteri:il ~riis collcctctl over ;I long period (aliriost. 2 years), the 
tlesirctl even distribution acc*orcling to sex, age and  type of clentitiori c ~ i l t l  
riot 11e securetl. Tliis \\-as iiiaiiily bec,aiis;e of tlifficulties iii fint~iiig eltlcrly 
iiitliviiluals witli fir11 sets of natiiral tcetli aiitl reft~nl,lc to groiili I, and yoilnger 
intlivitluals ~vlio were t v l e i i t  iilous, group 111. Tlie collectiori was also made 
difficult hy the fact that n o  cases with known previous diseases Imssiilrly 
capable of infliienciiig joint tissues were accepted. 



Tem po ra I 
component 

Disk 

l4I1 8 

Condyle 

'/18 

Central 
Lateral I I Medial  

Fig. 11.I"requcncy of aithrotic chnngcs in different parts of the joint and in the thieearticulat- 
ing coniponrnts in the 18 tcrnpororriandibulnr joints with loc.il arthrosis. 
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It appears that 110 systematic stidies of the clentition have been inclutletl 
in investigations of the teinporomanilibi~l~ir joint in cadavers. Rlnckuood 
(1963) st ressetl the difficulty and the clistrilmtioii of his inaterial is liy no 
iriearis ~ v e n  regarding type of clentitioii (80 ‘):, coinl)lcte dentiire wirers, only 
6 with more or less coiiiplcte set of teeth al)ove 40 years). Tliis prevcntecl 
hirri froin ascertaining whether the state of the tissues of the tenil)oroinaiitli- 
hiilar joint vary With the ty1)e of dentition. 

The preseiil inaterial was selected according to 1)redeterminrd I)rincil)ks 
ant1 though tlie distri1)iition was iiot eveii, it iniglit tieverttiel 
conclusions regarding tlie relations hetween the teinI)or(~iri”ri(li~~ilar joint 
antl sex, age and type of dentition. 

,Sizes ofjoint conyorierits, Values on recor(1 are hasetl rriainly on ineastire- 
riients of skulls (i.e. void of soft tissue), but certain coniparisoris with the 
1)resent inaterial might be of interest . The ineclio-lateral clinnieter of the 
coiitlyle has I m m  given as 20 m n  (Lincll~bom 1960; )’ale, Alison & Hnupt- 
fut.hrcr 1966). ‘I’liis value was also found in the Inwent inaterial (19.8 rrnn) .  
The antero-l)osterior (lianicter in our srries ~ v a s  9.8 rnr i i ,  ciirnlme(1 with 
irirans of 8.5 ant\ 8.6 for the right antl left coritlyle, respectively found b y  
Liiidblorn (1960) in 64 dry mantlibles.. I t  is pro1)al)le that the rneasurcnirnt 
of the sagittal iliameter of the contlyle in ctitlavcrs is influenced by persistent 
soft tissiies more than is irieasiireirient of tlie transverse diameter. This  may 
perhaps help to esl)lain the cliffererice 1)etwecn the two series in antero-lies- 
terior measureinent. 

1 he antero-posterior n r i t l  nietlio-latcriil tliarnetrrs of the articular snrfacc 
of the temporal coni1)oiictit have I ~ e r n  given hy MoJfett (1962) as, 011 tlie 
average, 23.3 and 23.4 mni, resl’ectivcly, on tlie basis of SO slciills frorti Sliell- 
Mound-Intlians. Tlic 1)rracltli (in-1) tlius agrces %-ell with tlie mean in oiir 
material, whilc tlir leiigtli (a-1)) was niucli larger. I lie mean given hy Moffet I 
is evcw larger t liaii tlic largest valiie nieasiired in our inaterial (23.0 mrri), 
\vhich iri view of the wi(lc intlivitlaal variation that occurred, is reinarliable. 
One might therefore assiiirie a true difference between tlie two series repartling 
tlie antero-posterior diameter of tlie tetrilwral coiriponerit. W1ietlic:r this 
iliffrri.iice also reflects differences in tetnli(iroi~iatic1il)iilar function, cannot, 
of coiirw, he tlecitlecl l ~ y  oiir investigation hut surely deserves furtlicr striily. 
The difference may also he due to rrieasuring errors. l n  autopsy inaterial the 
cliarrictcr of the articular surface can surely he measured with greater preci- 
sion than or1 sliiill material. 

The variatioii in size of the te tn~~r~romar i t l i l~~i la r  joints is reinar1ial)ly wide. 
The size of the joint does not appear to  he strongly correlated N-ith snch a 
1)ararneter as Lody height, a s  jtidgetl from preliminary tables. Whedier the 

r ,  

r l  
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size of the teirii~oroni~~n(li1iiiIar joint is in any way correlated With other para- 
meters has not yet heen stndietl. 

The superior level of attaclment of the capsule 011 t h e  condyle, i.c. the 
oiitline of articular wrface, evitleiitly varies with growth of the joint. 111 the 
yoiingest childrcii thc tlisli is tightly united with the conclyle 1iy the high 
attacliinent of the (:a1)siile so that there can be only sinall niovements between 
the disk and the head. That the superior outline of the c u p &  is then at- 
tached to the superior snrface of the condyle also metlially and laterally has 
apparently hitherto 1)assetl ilnriotice(l. Ow-ing to the relatively inferior niove- 
ment of the superior level of thc cal)s~ile w i t h  increasing age, the normu1 
niobility of the disk relative to the condyle is prol)ably larger in adults, hut 
harclly of ilir magnit tide postulate(1 by Rcrry (1952) untl Rccs (1954). The 
ailthors share thc o1)inioii of Krogh-Poul.st~n and hliiLhave (1957) that the 
disk normally moves closely with tlie corillyle during its translation. 

The tlifference in inferior ex tension of the articiilar surface in cliildren 
and adults may be due eitlicr t o  a shift in inferior direction of the attaclirnent 
of thc c a p i l e  with increasing age, growth of the superior parts of tlie head, 
or t o  a combination of these factors. The growth of the condyle I)robahly 
plays the greatest role in the c*ausation of this cliange. Also in the temporo- 
rnarirli1)ular joint in the giiineapig tlie attachment of the capside is morc 
inferior i n  atliilt than i n  yonrig animals (nbcrg, 1964). 

l ha t  the ul)per horder of the attachment. of the capsiile in the prcserit 
material was most often sitiiatecl opposite or even above the lateral poles of 
the condyle also in adults is rernarliable, since according to textbooks, t h i s  

lrorder is widely believctl to he situated inferior to  tlie poles. 

the temlior~'ni"ridi1)ular joint undergoes considerable changes in s i x  ant1 
general shape. Hiit nlso in ailiilts rcinotlelling may occ:nr. The Iiistologicul 
studies (Mojjktt ct al, 1964; Hlackmwl ,  1966) also suggest a consitleralrle 
ca1)acity for changes in shapc of the hurrian terny~ororuiaritlihiilar joint even 
in adlilt age. Also in aninids consitlerahle changes in general shape of the 
joint cornponrrits liarc heen fount! to occnr even in high ages, ' . g .  in 3-5 
year old guineay'igs (dhcrg, 1964.). 

Evaluation of tlir slia1)e of the co~itlyle sliowwl gootl agreement with the 
results reported h y  17& ct a1 (1966); in  ho th  series there was a prepomler- 
anrc of the typc wit11 a rnrtlio-lateral roiinderl or slightly convex sripcrior 
i~iitline, sliape A 1  (55 arid 58 YC,, respectively). Good agreement was foiin(1 
also in the al'ymirance of the cwitlyle as seen from ahove, hut clirect conil)a- 
rison in this respect is not possihle hccanse of differences in I)ririciples of 
evaluation. 

r 7  

Gcrrernl shape qf joint  coniponrnts. During cliiltlhoot! and atlo1 



(~lrtsirgc~s iii .shqw arid . s I L ~ ~ ~ K ( :  h i o m .  Tlie local irregiilaritics (grade 1) 
foiiiid most pro1)al)ly rcflect iirticiilar rertiotlclling. Oiic might also iinagiiie 
that tlicy re1)rcscrit aiiatottiic: variarits, hiit siricc they were riot ohscrvetl i i i  

joints from iritlivitliials 1 ) r X l o w  20 ytxirs, I his soiinrls lcss likely. 
wcrc clearly artlirolic 

ai:c:ortlirig to coiivetitioiial tlefiiiitioiis (aSoholo f f ,  1969). At gross exnriiitiatiort 
iriinor cliaiigw, wliicli niiglit lristolt~gic~ully Ix tlrfiiitd 21s artlirotic, urrv 

. lri t lit.  1)reseiit irivestigatioii, tlicrcfore, there was pro1)d)ly t io 

of nrtlirotic cliangps, ;I soiirw of error, wliicli uc.c:ortliiig to 

Ij/ncX.ri~mt! (1963) is [)roiic: t o  o u . i i r  i i i  hislologic*al stii(1ics. 
lti Mlrat follows, cirlic.iilar retnotlelliiig a i i t l  iirtlirotic: (-1iurigc:s art: (Iiwiissc(1 

in relation to age, SCY, tyI)e of clcrilitioii atitl site iii tlie joint. N o  corrt:latioii 
was f'ouiid I)etwccii tlie gciiernl sJia1)e of the joint coinpoinits aircl artlirotic 
(71 I a11 gcs. 

Varicction with n g ~ .  T,oc.al artic.iilar rcwiotlcllitrg niis not ol)servcd in a g r ~  
l)c~lo\v 20 years, bii t  they occiirretl in c'vvry foiirtli iridivitlunl 1)et.wcw 20 arid 
39 yrars iuicl, as far as tlic coiitlyle is coiiwrirc(1, in al)oiit Iiiilf of tlic joints 
i i i  agrs a l low 39 ycars:. Artlirotic: (~Iriiiigi~s, oii t l r c  o t h r  Iiaricl, wcrr ritrC iii 
iii(lividi& helow 40 yriirs, h i 1 1  rvlativc~ly coiiiitioii (27 0;))  in a g ~ s  a h o v c  09 
years. 111 tlie snirie agc groiif) l ~ l x ~ l i w o o t l  (1963) ft)iiii(l artliro 
lie s ~ n t c s  that i i i  iiiaiiy of tlirse ( ~ s v s  t l i c  churigrs ( w i i I ( 1  he clrtectc(1 only 
irii(~r[)s(~oiii~ally. 13lack~\ootl liiis also stnttvl t l int  ))it is ~Ioi i1) t f i i l  whether soiiir 

of the niiiior histologic-a1 changes note(l iii tlic cotitlylc aiitl its urticiiliir 
covering are in fact, or \voiiI(l in fact, tlr,vclol) in true osteo-artliritic lesioriw. 
Iii oiir irintcrial the freqircrrcy of artlirotic chnnges was iiot liiglicr i t i  tlre 
oldest ilitlivitluals than in tliosc l)et\\ecii 40 anrl 59 ycars. Furtors relalc(1 to 
age are 1)roliiil)ly ittiporlant for articular rcniotlt$lliiig atid nrtlirosis of tliffcrent 
joints, iticlti(liiig the t t ~ r i i ~ ~ o r o t r i a i i t l i l ~ i i l ~ i ~  joint, Iwt jiitlgiirg froin the preseiit 
rcsull s, otlier factors also 1)liiy ;in irril)ortaril role iri t Iic tlevelopmcti t of snch 
tCtirI)orotii'iii'lil)iillilT cliarigcs. 

Vtuicirioii xi th scx. The st'\; clistril)iit ioii of artliorosis iri gerieral is, accorcl- 
iiig to a large Aiiierican iirvrkst igatioii (Gordo/c,, 1968) fairly ecpt l ,  a tlistri- 
hiition wliicli Lt~ic~ira (1964) also fotiii(1 for Iiiitibar synovinl joints, hiit tlilfer- 
erices in frecliieiicy with scz evitleritly vary froiii iigc group t o  age group, 
with t h e  joints studied arid f r o m  series to  series, (Uauw, 1968, Bcwzctt JI- 
Rurch, 1968; Tzoiicliru ( I t  c ~ l . ,  1968). As iri 13liic:k~-oocl's (1963) scrics, tlie 
frctpieiicy of arllirotic: clraiigcs in the Iireseiit irinterial was 1iigIic.r in 
fcitiales. 11. is iiilerwting to coinliart: iliis i it iecpil  tlistribiitioii of artllrotic 
cl1aiigt.s in tlir: tt:iril)ororii~iii(lil)iil~ir joints Killi the firitlings in c,liiiical 
stii(lies, ~ 1 i i ~ : l i  always SIIOH. a I)rol)oii'leranc,e of fmi&s with fiiiictionul 

Tlre lesions (gra(les 2 iincl 3)  of the joint stirfa 



clisor(lers of tlic iiiasticatory apl)nr;it L I P  (Fra7i/is, 1965; Vos.s, 1966; CcLrrnro 
r t  (11, 1069). 

J’.uriution with t y p  clfdCntitioiz. Diffcrciices i r i  the tissiies of the ieniporo- 
iiinnt1il)iilar joiiil. with type of cleritition have been witlely discussed, 11111. 

few >tu(lics have heen carried out oil Ini~naii rriaterial. We fourid ii statisficcilly 
sigiiificwit difference in occ:iirreiice of changcs i i i  tlie tcriil)oroiii~iri(lil~itl~ir 
joiiits v i l l i  t y 1 ~  of tleiitiliori, artlirosis of this joint lreing coiriinorier in intli- 
\-itlti:ils with evleiisive loss of teeth tliaii in those with ;I full 
e n c ~  miist, li(~~vever, he interl)rrte(l witli c.aiition: the mate 
~ n i a l l  ai i t l  tlir age- and sex clistrihtitiori not ideal, so tha t  t1icrel)reseritalivciicss 
of tlic itioterid may be qtiestioiictl; tlic cases were groii1mI accortlirig to  t y [ ) e  
deiititioii oiily inorI)liologicully witlioiit taking into accoiiiit such fiinctiorial 
factors :is occliisal disorders, chewing Iialjils, ))I)ar~ifuiictions)), age ant1 c p i l i t y  
of 1)rostlietics etc. Tlic age distribution, howevcr, aplirars to suggest tliat 
tlentitionnl contlitioiis play an iiiil)ortaii~ role, while the urieven sex clistri- 
but  ion iip1)rars liiirclly to have liatl aiiy effwt on the am1 (Tal)lvs 1, \ I  aiitl 
1 11). Previoiis iiivestigiitions rcferrctl to iii tlic iiitroduction also lcritl soiiie 

sii1)i)orI to tlie ass~iinptioii tliat coiisitlernble loss of teeth is ail irrii)ortaiit 
filc:tor i i i  the cuiisatiori of tern1~oroniaiidil)~il~r artlirosis. 111 a clinicnl investiga- 
t i o i i  I ’ /miks  (1967) slioivccl a correlaiion 1)etnzeii cxierit of loss of tectli ant1 
fii1ic.t ioiial tlisortlers of the masticatory apparatns ant1 syinl)toins from (-liewing 
~ i i~ iwles  aiitl the area of the terriI’Oroiriaii(~i~ii1~ir joint, aiitl stresse(1 that it is 
oftt,ii  from the side where tlie teeth are losl t l io~ tlic joint is pirifiil. Uocriiig 
(1966) cluiriirtl tliat ))a imilaterul cheu-iiig hahit is the most irnportaril fwtor 
iii tlie grriesis of teiiii)oroinontli~~iil~ir joiiit artlirosis?). 

It is I)rolxihlr tlial extensive loss of teeth favonrs the clevclopinerit of siicli 
cliiuigcs iii the functional stress of Ihe tem~ioro~ria~i~1i~Lilar joiiits uiitl that 
this m a y  rratilt iri artlirosis. Uut other factors are surely involvctl, s i i c l i  ;is 
tliffrrrnt forrns of muscular 1iyl)erfiinctioii arid/or tlecrr-asetl resistiuice of 
t i s sucs  for the tlevelopineiit of artlirosis which has been sliowri inter :ilia 
b y  thc fact that seyeral of the ol(lest iiidivitliials hacl no tleinoristriible artliro- 
sis 111 spite the fact that they hat1 Imm eilentiiloiis for many years. 

I he Iiresent firitlings sug st, Iiowevcr, that in tlic tliscrission of indiciitioiis 
for 1)artial tlrntiircs, tlie I) (  iblc effect of loss of tcetli 011 the tissues of tlie 

. .  
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roniaiit1il)nlar joint should be consitleretl. 
c,lopnLerit arid LocuLisutiorr q f  chnrigw it?, t f tc  joint. - Artlirosis is 

dwiys accornpanietl l )y  characteristic cliongcs in the shape of the  joints, 
c.g. prriplicral remotlelling of 11ie lirteral 1)art of the coiitlyle and progrcwive 
reiiio(le1ling of tlie corresimridirig part of the temporal joint coiiipoiicri t 
(Fig. 8). Articular reniottelling of tlie same appearance and site occurs also in 



the absence of surface lesioiis (Fig. 7 )  ~i i i t l  siich changes were more coiiiinoii 

than artlirosis in the younger ages. Tliese ohm-vatioris ap1)ear to hc cviisistcnt 
with the assumption hy Mqffct t  c't rcl (1964) arid Blackwood (1966), that 
))articular reinodellirig of the joint usually tiikcs plarc iiii(1rr the aegis of 
functional dcrnantl, b u t  wlieri the ratr of remodelling ex 
repair osteoarthritib iriay 0cvelol)s. I t  has, liowrver, h e n  stated that in sytioviul 
joints in general the coiirse of tlerelol~mrnt is usiially the opposite; so t hat 
rriargirial osteophyte forination (1)eri1)lieral rcrnoclelling) aiid sul)contlral 
changes arr  secoritlary t o  tlir urthrotic. clianpes of the joint cartilage (LSokolof l ,  
1967). 

In virw of the loc;alisatioii of the c-hanges it is obvious that the chnnges 
varied from one part of the joint to  ariothcr according t o  fiinctiorial loatl ant1 
the te rn~~oru~r i~ i i id ih~i l~ i r  joints are surely siibjec,ted t o  considerahle strrss 
(hiring function. It is also iiitcrest irig to note that tlie fossa, which is noriniilly 
1)robably only loaded hiit little (luring function, often s h o w s  rcmotlrlliiig 

in f d e i i t s  with estcnsivr l o s s  of teeth. Judging from the 
observations made by 1jluckuwod (1963), ,Iloffctt Ct a1 (1964) ant1 1 ) ~  iis, 

artlirosis of the tc r r i~~oronia i i~ l i l~~i l~ i r  joint usiially first involves tlie (lisk, 
Mliicfi is prrforatetl, antl t hen tlir articular siirfacc of the temporul coinl)o- 
nerit. In local arthrosis of the postrrior part of the joint, however, tlics tlislc 
which is thick in this area, appears to I K  deformed arid internally tleraiipetl 
Imt not perforated, wliile ahrasivr iiijiiries occiir preferentially in the artic7iilar 
siirfwe of tlie teinporal conipoiicnt. 

The articular surface of the condyle is tlurriagetl last ant1 iisually r io t  a t  all. 
But, judging from Blacli.u'ood'.s (1963) investigation ant1 our studies, wino- 
tlelliiig of the condyle is just as coiriiiion as reniotlellirig of thc teiii1)oral 
coiriponeiit. The minor hisiologic changes in the tissue layers sii1,jacciit to 
the articulating siirfiice of the coritlyle, wliicli according to  i.a. l'luc,krcmd 
(1963) are rorririiori, apliareritly rarely tlevelop in true artlirotic lcsioiis. 

In extensive artlirosis d l  joint coiriponents - also the condyle - iisiiiilly 
sliow- injurics on their articiilar siirfaces. These severely changed joints (Fig. 
10H-K) may 1)erhal)s be due to some systemic disease, though we triwl t o  
exclude siicli tliseases iri tlie collection of the material. 

(,'linico-rocntjicnolojiicaL cL,spcct.Y. The sites of tlie ctiaiigcs in shape ant1 
surface lesions are interesting, cspecidly from a cliiiical-roeiitgrnological 
point of view. A roentgeiiologic antl iriucroariatomic investigation of triii- 
poroixian'libiilar joints from ca lwers  hy Cnrlssori ct al (1968) has slio~vii that 
advanced chaiigcs in sliape of teiri~~oro~iaii~li l ,ull ir  joints of the ty"e seen in 
the 4 ternl'or"riiaii(1ih~ilar joints with evterisive artlirosis can usually lw  , 
in both the teinporal cornImnent. iintl the condyle hy transcranial roriitgcn 
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projection. I,oc*al changes in thc tcinporal componcnt are, howevt:r, rnore 
difficult to tlernonstrate as well as disk perforations no matter wlicre they 
are situatecl. Roentgenologic detection of tlie changes rriiist, howerer, he 
facilitated h y  the observation made in the present investigation that local 
artlirosis is nsitally (in 13 of 18 cases) situated i n  the lateral part of the joint 
antl that the cliarigcs in sliape of the condyle reatlily recognisetl there are 
fairly often combined with perforation of t h e  disk and reniotlellirig antl le- 
sions of the articular snrface of the tuljcrcle. In certain cases such reinodelling 
demonstrated by rontine metliotls shonld therefore indicate a niore com- 
prehensive cxaminatiori including roetitgenogr~iphic niethods as tornogriiphy 
and arthrography. 

It is also ol)vious that a tliagnosis ofarttirosis in most cases cannot he I)asetl 
siin1)ly on roeiitgeriographic,iic demonstration of remodelling hecause similar 
reinotlelling may occiir both in tlic presence arid in t h e  ahsence of arthrotic 
lesions (Figs. 7, 8). This difficulty can probahly IK one explanation t o  the 
freqnently stressed tliscrepancy letween clinical symptoms and roentgen 
findings in msteoarthritic changes)) of tlie teniporonianclihular joint (Vcster- 
fi8l'd-(,'hiistpri,scn 1969). Many roentgen firitlings interpreted as artliro ' 

can prohahly be hei t e r  described as articular rcniotlelling, which may he 
asymptomatic. 

Acknozoledgernent. This invcstigation was supportntl I y  grants from the Swedish Me(licit1 
Research Council (project iir I369-24X-2515-01A). 

SUMM 4 I< Y 

Kight teirilior(~iii~iKitli~)~ilar joints obtained at autopsy from 115 suhjects of 
different ages wcre examined macroscopically regarding the size and shape 
and appearance of tlie joint surfaccs. The subjects were divided into 3 groups 
according to ty1)e of denlition: 

I fnll set of tectli or practically full set, with hilateral molar support, 
11 rediiced residual dentition, wiihoiit molar support, and 

111 eclentiilous with or without complete dentures. 

No subjects with known previous tlise capablc of affecting joint tissues 
were accepted. Measurement showed that the .size of the t~.mn~)ol.on~aridibuZnl. 
joint  increased n p  to 20 years, especially in metlio-lateral direction. 'The niedio- 
lateral cliameter of the condyle in adults was, 011 the average, twice as large 
as its antero-posterior diameter, 20 respectively 10 inm. The corresponding 
ineasurements for the tcniporal component were 23 and 19 mm, respectively. 
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Gcricral s l i a ~ ~  of joint coiriponeiits arid cutcnt of the articiilar siirfitcc of 
the coritlyle (the level of the attachment of the capside on tlie coritlyle) differed, 
on the average, frorii orie aiiotlicr iii irifarits ant1 adults. The iiitlividiial range 
of variation w a s  large. 

Below 20 years all terii[)(~roitiaii(liI,ular joints apl)wre(l ariorlziul)) hut witlr 
iricreasing agc the iiuinber of joints with local clruiigcis i n  the shape, rciriotlcl- 
ling, or urtlirotic c~liariges of tlie nrticiilar surfaces iiicreasetl. 

articular rctiitrdelli~ig mtl/or 
artlirotic lesions isere sccii. 22 joints (22 yo) wvere jiiilged as nrtliri.rtic changes. 
31 yo of tlie worrieii m t l  16 (:/o of the iiirii were irivolretl, wlii~li riicaris an 
alniost. significant differelice in frrqimicy bctwecii sex (1) <O.OS). 

Tliere \vas a statistically signifiiait differerice (1) <0.01) E)et~-eeii the 
groiips of (leiitition regartling nrtlirosis i r i  the trml)~)roiii~iri(lillular joint, 
suggesting that t l i c  risk of t r i i i~~oroi i iant l ib~i lar  artlirosis is greatctr iti Iiersoiis 

hriiorig tlrc 22 urtlirotic joints 4 sIio\vcd eutcnsivr cliarigvs, in\-olviiig all 
coiii1ronciits of the joint, while 18 lint1 local cliarigrs, 13 latcrally, 5 cmitrally 
ant1 noiw riirtlially. 

In all together 57 of 102 adlilt joiiits (56 

xveral teeth tlian i n  those ivl io  liavc not. 
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10 iiiiii. Lcs tliinciisions corrcs~~oii~lantcs pour la partie ternporale etait 

l,n forrrie gbiikrale tles p r t i e s  composarit l’articiilation et l’btcntliic de In 
siirfiice ar1iculaire (111 condyle (le nivean de l’insertion dc la capsiile siir le 
contlyle) 6taient tlans l’enseinl~le tliffPreiites les uncs clcs autrcs clrcz lcs 
eiifants ct lcs atliiltcs. La variation inclivitluelle ktait Cteiitlue. 

Au-(Icssons dc 20 aus, toutcs lcs articiilatioris tern~~~~ro-i i i~~ridi l ,ulai r~~s 
piraissiiiert t morniales)), mais, lorsqiic l’dgc augmentait, le rioriibre cl’articula- 
tioiis 1,rPseiitant tles inotlificatioiis 1oc;ales tlc la fornie, reniotlclage ou Lilt6 
ration des siirfilccs articiilaires l)ar artlirose, a l l i t  aussi en aiignientaiit. 

En tont 57 pariiii lcs 10% articii1;ilions adiiltes (56 %,) prbsentaicnt i i n  

rernotlelage cirticulairc ct/oii tlcs 1i.sions 1)ar artlirose. 22 cas (22 I;(,) ont 6tC 
c:oiisitl6rCs coniine LiltPratioris par arttirose. 31 ‘j& tles feinmes rt 16 :$ c l w  
hoiiirnes 6taient tonchks, ce qii i  reprcseute prescpie tirip diffbrence significa- 
tive mt re  les frkqiivnccs tlaris les tlciir sexes (1) <0,05). 

11 eist.ait iine tliff&retice statistiqucirient significative (1) <0,01) eritre 1t:s 
groiilws sii ivant le I y1)e cle deiiture, ce qiii scnil)lail iiitliqiier clue les 1)crson- 
lies ayaiit Iicr(1ii tdiisiciirs dents 6taieIit ~ ~ l i i s  exposi.es a11 risqiie tle l’itrtlirose 
tlc l’nrticiilatioii terril)t)ro-iriaritlihilaire clue celles qiii ri’cn ont 1ms pmlii. 

Piirini lea 22 articiilatioris nttciiites d’ar~hrosc, 4% d‘entre ellcs pr6scntiiieiit 
tlcs altkrutions Gtcndiics, intCrcssmt tontes lcs partics c.oinl)osarit l’iirti(d:i- 
tioil, tan~lis (pic daiis 18, il s’apihsait senleitierit tl’alt6ratioris lociilc~s, 1 3  h la 
parlie cs1(wic, 5 c:cntr;iles et  auciine i la partie interne. 

ivenient tlc 23 inni et 19 nnn. 

Die rccliten ICicfergelenlie voii 115 Persnncn verscliieclencr A1tt:rsgriil)lwii 
w i i r h  1wst rnorterii cntfcrnt iuitl nialiroslioi,iscll aiif Forin, Grijssc l i n t 1  

Obrrfliiclie~iver~iii(~eriii~geii hin iin~ersiicli t .  Die Fiillc \\ iirclen, ciitsl) 
ilireii Bissverliiiltnissen, in 3 GriipImi cirtgrteilt : 

I. \,olll)czalint oder niit nur ~~ii1~t:tlcii~ciitIeii Zaliiivcrliisten hci cloppel- 

11. Recliixicrtcs ltestgehiss oliiie Abstiitziing i r i i  blolarcngebiet. 
111. Zahiilos, rnit oder oliiie l’rotlicscn. 

Personen niit I<rankheiten, die \~(,riiii(lc.ruiigCii ini 1~i : i r~~~rgc lc~r i I ;a~~~~ara l :  
otlcr clessen rlirekter Urtigel~ung hr~rvorriifen kiiiiricn, wirtleii  in dicse I1ntt.r- 
si~cliiuig iiiclit tinlxzogen. 

seitiger Abstiitznng in1 Molarengebiet. 
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Die vorliegeridcn hlessurigeri xeigen, ( t las I<icfergeleiili bis xiiiii 20. 
Leberisjahre vor allcni in riirtlio-lateralcr Kichtuiig, an  Griissen ziininirnt. 
Die rriedio-laterale Aiisdchiiiing war Iwini Erwachseiien tliircliscliriittlic~i 
tloppelt so gross (20 irini.) wie (lie Aiitero-l)oslrriore (10 tr im.) .  L k  ent- 

Die Form tler (klerikteile untl tlas Niveau an tlcrti tlie Kapsd  inscrierte, 
zeigteii tlurchsclinittlicli grossp Verscliietlriilieiteii zwisclirn Kiritlerii nntl 
Erwacliseiieii, weiiiiglcicti a w h  grosse intlividuelle i,ariationeii festgestellt 
wertleri konriteii. 

Bei Intliviclueri tinter tlern 20. IAeiisjaIire wirtlen d l c  Kiefergelenlic als 
morinalo klassifiziert, jetloch iiahinen niit ziiriehnieiitleni Alter F o r m  uiid 
Ol~erfliiclirnver~~iitlcriiiigeri erlieblicli zii. 

Mit tleni Austlriic-li : nAriikuliire Ilirigestaltiirig~~ niirtleii letliglich Forin- 
veriirideriingeii Iwzeichriet, wiihreii(1 niit tleiri hustlriit*l.r a~irtlirol)atliis;t.Ile 
\ eriintleruiip Scliiitlen an (~elerikfl~iclrcri 1xwit:litiet wurderi. 

Hei 57 von insgesatrimt 102 l~iefergclcnken (56 %) wiirtlc m-tikiiliire 
I~nigestaltiirig)) iincl/otler arttirol’alliisclir Schiitlcn lioristalirrt. 22 Gclcnlx 
(22 (XI) wiirdcii als arthroptliisch vcriindprt klassifiziert. 31 oA) tier Franen 
untl 16 ‘7; tler Miiiiner theser liritersiit~liniig TV r i  tliese \‘eriinderimgeii 
nuf, was eiiie fast signifikante (;est.lilechtsverteili 

Statistisch siclicre IJnterscliietlc (1) t0.01) lageri zwischen den Grnppen- 
tlcr Gebissverli~ltiiissc vor. Die huswertnng tleutet das 

das Ruftreteii einer Kiefergelerilisarthrose h i  Personen 
hiiverlust ail, eiri gr eres liisiko als fiir Personen niit 

t i  tler Geltd,lifaniie waren 23 hxw. 19 inm. 

vol1bezalintc:ni Gehiss. 
lririerlialli dcr Griiptw von 22 artlirolmthisch veriiitlerteii Gt~lerilum zeigten 

4 ausgetleliiite, sdim-ere Schiiden tlie alle Gelenkslcotiil,orieiiteii iinifassteri; 
18 hnttcii loliale Veriintlerurigeii, vori tleiirm 13 lateral  id 5 xeiitral irn Gelenk 
lokalisicrt wareii. Mesial gelegenc \;eriintleriingen wiirdeii nicht konstatiert. 
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