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Pain in the region of the riiandibular joint is a prominent 
syniptoiii in the teiiiporoiiiandibular joint pain dysfunction syii- 
droriie JKrii.w, 1!)65), but the exact cause of this p i n  is still ob- 
scure. It has often been postulated that though the patient refers 
the pain to the iiiandibular joint, it is usually due to rieuroiiius- 
cular disturbances, particularly spasin of the masticatory mus- 
cles (e .g .  Schwnrtz,  1065 ; TrniJell, 1960 ; Frrrse & Schrmnn, 1!)62 ; 
W o o f r n ,  1964). However, it has also been discussed mhether :ind 
in what way pathological changes of i n f e r  trlicx inflnniniatory and 
degenerative type in the soft tissues of the iiiandibu1:ir joint in- 
cluding the disk might be a causal factor (Bomcrn, 1947; Sicher,  
1948; Dinginan & dloormnn,  1951; G r i f f i n  & Burnet t ,  19.58; Toller, 
1961; Diron,  1962; Bltrckwood, 1963; Dnuidson, 1964).  

As :I contribution to the discussion of the latter theory a his- 
tological : i d  iiiicroradiographical examination of extirpated imi i i -  
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dibular joint disks from patients with pain and symptoms of dys- 
function of the mandibular joint was carried out and the results 
are described below. 

MATERIAL AND METHOD 

The material consisted of the mandibular joint disks surgically 
removed from 5 patients ( 4  women aged 20, 24, 25 and 25 years 
and one man aged 22).  The disks were fixed in 5 7% neutral form- 
aldehyde solution (buffered with diemal sodium). Contact micro- 
radiographs of the entire disk were made by the method of oberg 
et al. (1966 a).  

The disks were divided and sectioned at different levels, both 
sagittally and parallel to the joint surfaces. The sections (5 p )  

were stained with haematoxylin-eosin (H&E),  van Gieson’s stain 
(vG) , toluidine blue (TB) and McManus’stain (PAS). 

Mandibular joint disks removed post mortem and previously 
described by Ziberg et al. (1966 b) served as controls. 

Clinical data. All of the patients had for at least 2 years had 
pain in the region of one of the mandibular joints and symptoms 
of dysfunction of the mandibular joint, especially impaired mo- 
bility. Various conservative measures (e.g. occlusal adjustments 
by grinding, bite-plates and bite-guards) had failed to produce 
any permanent effect. The three youngest patients still had all 
their teeth, while the two 25-year old women had lost some of 
their posterior teeth but had both upper and lower partial prosthe- 
ses. X-ray examination of the mandibular joints revealed only 
markedly reduced mobility, while arthrography suggested rup- 
ture or perforation of the disk in all the patients. At operation 
(Department of Orthopaedic surgery, UmeL) at which the pain- 
ful mandibular joint disks were removed rupture was suspected 
in 2 and perforation was observed in 3. 

In all 5 cases the pain disappeared after the operation, and 
in 4 of them the range of mobility also improved substantially. 
Thus, in one of the patients maximal opening of the mouth in- 
creased from about 25 mm before the operation to about 50 mm 
one month later. 

A more detailed account of the clinical findings and of the 
end-results of treatment will be the subject of a future paper. 
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3Itrcroscopicrrl f i nd ings .  The excised part of the disk consisted 
mainly of the central portion and minor parts of the intermediate 
and peripheral portions (nomenclature according to 0ber.g et  d., 
1966 b, Fig. 1 ) .  Of the 3 patients with perforation of the disk, 
one had two perforations, one lateral and one medial in the cen- 
tral portion (Fig. 1 ) .  In the remaining 2 the perforation \\;as situ- 
ated in the lateral part of the central portion. Around the per- 
foration the disk was thin and its surface uneven. 

,IIicrorndiogrrcphicn! f indings.  The microradiographs of the 
surgically removed disks regularly showed several radiopaque 
patches scattered over the entire preparation (Figs. 2 a-b). The 
largest opacity was about 1 inni in diameter. For comparison 
Fig. 2 c shows a niicroradiograph of a normal mandibular joint 
disk selected at random froin the 20-30 year old group of the 
control disks. 

Xicroscopicnl f indings.  All of the disks examined showed vas- 
cularisation in the central portion and hyaline degeneration in the 
connective tissue with splitting and often with deposition of fi- 
brin. In some of the cases there were scattered islands of meta- 
plastic cartilage and of calcifications in the tissue. 

The microscopical changes are illustrated in Figs. 3-7 and a 
detailed description of the histological structure of one of the 
disks is given below. 

The disk was built up of dense, collagen connective tissue. The 
area anterior to the perforations showed coarse fibre bundles, 
lying mainly in antero-posterior direction and parallel to the 
joint surface (Figs. 3 a-c). Posterior to the perforations the 
collagen bundles were arranged less regularly and the tissue was 
less dense than in the anterior part (Figs. 4 a-b). The upper 
joint surface of the disk was generally more cellular than the 
lower (Figs. 3 b-c; 4 b, d-e). Particularly the upper surface of 
the po\terior part \\\as rich in cells and contained nunierous cap- 
illaries. It was most likely a continuation of the synovial nieni- 
brane of the capsule. Also some areas of the anterior part of the 
superior joint surface were very cellular decreasing in density 
in anterior direction. 

The deep layers especially in the posterior part of the central 
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portion of the disk, contained numerous relatively coarse blood 
vessels (Fig. 4 c )  up to the middle of the anterior part (Figs. 
3 d-e). 

There were also numerous blood vessels near the surfaces of 
the disk, particularly the superior surface (Fig. 4 b) .  

A zone extending transversally in mediolateral direction across 
the disk and including the two perforations showed extensive 
hyaline degeneration with splitting and fibrin deposits, especially 
in and near the joint surfaces and around the perforations (Figs. 
5 a-c). Immediately centrally to the changed parts were scat- 
tered islands of metaplastic cartilage (Figs. 5 b-c) and pro- 
liferating mesenchyma (Fig. 6 a )  from the cellular part of the 
joint surface and in deeper layers around the vessels. In several 
areas detached curled collagen bundles had been forced into the 
joint surface (Fig. 6 b). 

The radiopaque areas demonstrated by contact microradio- 
graphy over the entire disk represented hyalinised mineralised 
connective tissue (Fig. 7 a ) .  Further, in some cases metaplastic 
bone formation was demonstrated near the lower joint surface 
and in the actual joint surface (Figs. 7 b-c). 

The homogenised and split tissue in the joint surfaces and 
along the edges of the perforations was strongly PAS-reactive. 
The areas of metaplastic cartilage showed marked toluidine blue 
metachromasia and PAS-reactivity in a zone immediately adja- 
cent to the cells (Fig. 5 c).  

DISCUSSION 

Judging from published investigations of the specimens ob- 
tained post mortem (Macalister, 1954; Blackwood, 1963) degen- 
erative changes in a mandibular joint disk are common and very 
advanced changes with necroses and calcifications have been re- 
ported (Bauer, 1932; Steinhnrdt, 1934). These changes have usu- 
ally been decribed as ageing phenomena but in a histological 
study of operative specimens from 38 patients, most of them be- 
low 40 years, Boman (1947) found degenerative changes of vari- 
ous types and severity in the disk in 36, including one with co- 
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existing calcifications. In the present investigation of surgically 
removed specimens froni young patients (20-25 years) with the 
teiiiporoiiiandibul~ir joint pain dysfunction syndrome severe de- 
generative changes were invariably demonstrated. At  any rate in 
these patients, then, the morphological changes observed cannot 
be regarded a s  ageing phenomena. 

The investigation also showed considerable vascularisation of 
the norinally auascular central portion of the teniporomandi- 
bular joint di4k, :in observation preliously reported by Davidson 
(1964 ) . Moreover, inetaplastic cartilage formation m a s  noted, 
changes not obseried in the corresponding age group in  a pub- 
lished autopsy series ( f iberg et  al., 1966 b) . Finally, some case4 
with rupture and splitting of the tissue showed detached curled 
liy~iline-4clerotic disk fragments 11 hich had been forced into the 
joint 4urfaces of the disk and which may explain the occurrence 
of so-called free bodies in the joint, a phenonienon hitherto de- 
scribed in only a few caSes (Redel l ,  1959). 

Microradiography showed that radiopaque patches are much 
more coniiiion than hitherto assumed froni the results of inves- 
tigations with conventional histological techniques (For s u n  ey 
of literature see i iherg e t  al. ,  1966 a ) .  As a rule, these densitie4 
probably corresponded to calcified hyaline-sclerotic connecti\e 
tissue, but in one case they also represented islands of multiple 
nietap1:istic bone, a phenomenon which has  apparently not been 
described before in teiiiporoiiiandibular joint disks. 

The cause of the joint pain in patients with the so-called tem- 
poroimtndibular joint dysfunction syndrome is probably multi- 
farious and various possible morphological and/or function:il 
possibilities have been discussed. The high frequency of advanced 
changes in the teiiiI~oroiiiandibular joint disk in the present ye- 
ries, which consisted of young patients, suggest5 a direct causal 
relationship between the morphological changes and the pain, 
possibly owing to affection of adjacent innervated capsular tis- 
sue or to a disturbance of the physiology of the synovial mein- 
brane and the production of synovial fluid. This assumption is 
supported indirectly by the good results of treatment which con- 
sisted of  surgiral removal of the disk after unsuccessful conser- 
vatibe treatment. 
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SUMMARY 

Five temporomandibular joint disks surgically removed from 
young patients with a long history of pain and dysfunction of 
the temporomandibular joint were studied histologically and mi- 
croradiographically. All of the disks examined showed extensive 
degenerative changes, vascularisation of the normally avascular 
central portion and calcifications and metaplastic cartilage and, 
in one case, metaplastic bone formation. 

RESUME 

ALTBRATIONS MORPHOLOGIQUES D U  MBNISQUE DE L’ARTICU- 
LATION TEMPORO-MANDIBULAIRE DANS L E  SYNDROME 

DOULOUREUX D E  DYSFONCTION DE L’ARTICU- 
LATION TEMPORO-MANDIBULAIRE 

Les auteurs ont fait une dtude histologique et microradiogra- 
phique sur cinq mknisques temporo-mandibulaires dont l’abla- 
tion chirurgicale avait 6tk faite chez de jeunes patients prbsen- 
tant depuis longtemps des douleurs et une dysfonction de l’arti- 
culation temporo-mandibulaire. Tous les mdnisques examinks 
prdsentaient des altdrations dbgbnbratives marqudes, une vascu- 
larisation de la partie centrale normalement non vascularisde et 
des calcifications ainsi que la formation de cartilage mktapla- 
sique, et, dam un cas, d’ose mbtaplasique. 

ZUS AMMENFASSUNG 

MORPHOLOGISCHE VERANDERUNGEN DER GELENKSCHEIBE 
(DISCUS ARTICULARIS) BE1 SCHMERZEN U N D  FUNKTIONS- 

STGRUNGEN D E S  KIEFERGELENKES 

Funf chirurgisch entfernte Kiefergelenkscheiben, von jungen 
Patienten mit langwierigen Schmerz- und Dysfunktionsverhalt- 
nissen des Kiefergelenkes sind histologisch und mikroradiogra- 
phisch untersucht worden. Alle untersuchten Gelenkscheiben zeig- 
ten markierte degenerative Veranderungen, Vascularisierung des 
normal avascularen, zentralen Teiles, Verkalkungen, metaplas- 
tische Knorpelbildung und in einem Fall inetaplastische Kno- 
chenbildung. 
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Fig. 1. 'flie supcrior surfacc. of tlie cscised part o f  the t e m ~ ~ i ~ r o ~ i i : ~ ~ i ~ I i l ~ i ~ l ~ i r  
disk from :I 25-year old woman. Anterio~. at top, lateral to the  right. X 1 0 .  
1 \vo pcrfor:i t ioiis ,  one  in the lateral part ,  niie in the medial etlgv. 
For iii i c r (  i sc( )pi c:i I e X:I mi ii:i t io i i  t 11 c~ mcd ia 1 part w:i s sect i i )ii cd t a t i  gr. ii 1 i :I 11 
anti tlic, Iatrrnl part sagittally. 
The tangential sections w-rre cut ;it 3 levels aiid the sagittal sections a t  2 3  
levels. T h e  p o h i t i o i i s  o f  3 ol' the la t te r  referred to in subscqucnt r e p r ~ i t i c -  
tions a r e  iiitlicnlcti in the  illustration (111, VII ,  S, S I I  and S V I ) .  

,. 
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Fig. 2 a .  I\licroradiograpli of temporomandibular joint disk i n  Fig. 1. ,, 10. 
Numerous densities scattered over the entire preparation. 

1). Detail of a. Distinct densities also in the lateral very thin par1 o f  
the preparation. X 12. 

c. Microradiograph of "normal" temporomandib.ular joint disk re- 
moved post niortem from a 25-year old suhject. No densities. >< 5. 
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Fig. 3. Sagittal section of the anterior part of the temporomandibular joint 
disk in Fig. 1. a*: level VII ;  d, e: level 111. 
v.G. a, d :  x 50 b, c: x 125 e: X 160. 
a. From central part. Upper joint surface uppermost in the illustra- 

tion. Coarse collagen bundles arranged mainly parallel to Ilic 
joint surface. 

b. Detail picture of upper joint surface. 
c. Detail picture of lower joint surface. Note vessels near the surface. 
d. Coarse vessels in the deep part of the specimen. 
e. Detail of d. 
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Fig. 4. Sagittal section of the posterior part of the temporomandibular joint 
disk in  Fig. 1. a-d: level 111, :e level VII. 
v.G. a :  x 50 
a. From the central part. Upper joint surface uppermost in illustra- 

b. Detail of upper joint surface. To the left is a richly vascnlarizcd 

b, d, e: X 125 c: >: 160. 

tion. Note the irregular arrangement of the collagen bundles. 

superficial layer resembling synovial membrane. 
c. Vessels in the deeper part of the disk. 
d. and e. Lower joint surface poor in cells. 
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Fig. 5. Sagittal section of lateral part of the temporomandibular disk in 
Fig. 1. 
a :  level 111, b, c :  level VII. 
a, b :  v.G. c :  PAS. 
a, b, x 100 c :  x 250. 
a. Splitting with deposition of fibrin. 
b and c.  Severe degenerative changes with splitting around lateral 
perforation, and islands ot metaplastic cartilage. 
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Fig. 6. Tangential section from central part  (a) and sagittal section from 
lateral part  (1)) of temporomandibular disk in Fig. 1. 
a, superficial level b :  level S. 
v. G. a :  X 50 b :  X 190. 
a. Antero-lateral cdge of medial perforation with splitting and ~ N J -  

1). Curled collagen connective tissue forced into uppcr joint  surface. 
liferating mcsenchyma. 

Fig. 7. Sagittal section of lateral part of the temporomandibular disk in 
Fig. 1. 
a :  level XII. b: level VII. c: level XVI. 
a :  H C E .  b: TB. c:  H C E .  
a+: X 190 b: x 300. 
a. Hyaline-sclerotic, mineralised connective tissue centrally in 

specimen. 
b -c .  Metaplastic bone islands near and in  the joint  surface. 






