
INFLUENCE OF THE INNERVATION OF THE 
TEMPORO-MANDIBULAR JOINT CAPSULE 
ON MANDIBULAR BORDER MOVEMENTS 
bY 

ULI: P ~ S S E L T  
BIRGIT THILAXDEH 

Experiments carried out on the knee joint of cats (Skoglttnd, 
1956) have shown that joint receptors of the Ruffini type are 
optimally sensitive in certain positions of the joint; furthermore, 
different groups of receptors fire in different sections of the 
nioveiiient range. Other aniinal experiments (Elcholrn, Ekliznd 
LE. Skoglzind, 1960) indicate that  stretching of the medial collat- 
eral ligament in the knee joint elicits reflex effects in the flexor 
and extensor iiiuscles of the joint. It has also been assuiiied that 
such reflexes would be elicited via tension receptors in the liga- 
ment, thus serving as :I ligaaiento-muscular protective reflex. 
Ekholm et nl .  (1960) as well a s  S f e n e r  d PetersPn (1962) were 
apt to think that pain receptors could contribute to the elicita- 
tion of these reflexes. 

Nerve endings, both free and complicated ones; were found 
to be present in the temparo-iiiaridil~ul;ir joint capsule and its 
lateral ligament (Thilnnder, 1961 1. Injection of sinall amounts 
of anesthetics into the lateral part of one or both capsules caused 
:I significant impairment of the niandibular position sense. It 
was concluded that this impairment was due to blocking of the 
receptors and afferent nerves of these structures. 

Posselt (1952) showed that border nioveiiients of the mandi- 
ble in normal individuals were reproducible. His findings would 
seem to support those of A p r i l e  & Saiznr (1947) and Arstnd 
(1954) .  The participation of the tem~'oro-iii"ndihu1:ir joint cnp- 
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sule and its ligaments in limiting posterior iiioveiiients of the 
niandible have been discussed by Zloizcher & Jncohy (1961). They 
found the gothic arch tracing for individuals under influence of 
general anesthesia and curare to he posterior to tracings recorded 
hy conscious individuals. Uoiichcr (1961 by severing the tem- 
I)oro-niandibul:ir ligainent and cnpsule unilaterally found no 
ch:rnge in the posterior relationship of the m:rndible; nor was 
the retruded position shifted to one side. He concluded froni these 
results and froiii investigations in rats (Roucher ,  l R G O ) ,  that  
neither the teinl’oro-iiiandihular ligninents nor the capsule are 
responsible for limiting the posterior border movements of the 
i n  and i h I e. 

The present inves1ig:rticin ntteinpts to estahlish whether a block 
of receptors nnd afferent nerves of  the joint capsule :ind its 1:it- 
era1 liganient would influence 

1 ) the movenient area on the median plane, including espe- 
c idly the terininal hinge inovenient, the gothic arch and the 
maximal opening, 

2 ) the reflex (autouiatic) closure, and 
3 )  the ”guided cIosiire”. 

XlATEnIAL A N D  METHODS 

The subjects investig:ited were nine probationer nurses and 
one inale dental student aged 10-24 years. All had normal oc- 
clusions with no signs of teiiiporo-iiiandihulnr joint disorders. 
Sex, age :ind sonie occ1us:il charxter is t  irs of the experinientnl 
subjects :ii)pe:ir froni  Table 1. 

For the registrations each subject was placed in  a dental chair 
with the lmclc of  the neck on the he:id rest, so that the Frankfort 
plane foriiied an  angle o f  approxinlately 30 degrees in relation 
to the horizontal plane. 

The recording :ippli:inre was similar to the one used by Posselt 
(19521, except that the iiie:ins o f  fix:itinn to the dental arches 
W:IS an  Occlusolntor clutch (Fig. 1 ), one in the upi’er and one 
in the lower jaw. The ~iioveinent area on the inedisrn plane was 
recorded by :i stylus in  fixed connection with the mandible on 
the above mentioned recording apparatus 6 ciii in front o f  the 
farial :rspects of  the lower incisors. 
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Table 1 
Sex, tige rind some occliisal cliarticleristics of the experimental subjects. 

Subject 
No. 
_ _ _ _ _ . ~  

1 .  cn.r..) 
2. (h1.N.) 

3. ( E . 0  ) 

4. (B.L.L.) 
5. (M.A.) 

6. (1C.A.) 

7. (K.hl . )  

8. (E.N.) 

9. (G.S . )  

10. (h1.0.) 

P 

1: 

F 

M 
I; 

F 
I' 

F 
F 

F 

Age Angle 
class 

21 I 
21 I 1  

1 $1 I 
24 I 

1 !) I 
20 I 

20 I 
22 I 

1 9 I 
20 I 

Number nt' 

teeth 

28 

3 0 
28 

3 0 
28 

26 

28 

28 

27 
2 $1 

. ~~~~ - 

Vert. 
overlap 

2.0 mm 

4.5 m m  

1.5 inin 

0.0 m m  

3.0 inm 

3.0 m m  

1.5 nini 

2.0 mm 

2.0 m m  

4.5 nim 

floris. 
overjet 

0.5 mm 

6.0 lllIll 

2.0 m m  

0.0 m m  
3.0 m m  

__ . 

I .n 111111 

2.5 mIn 

2.0 inni 

2.5 r i m  
1 .O m m  

Total 10 9 females 9 c1. I 
1 malr  1 c1. I1 

Averagc 20.5 28 2.7 2.2 
Range 19-24 26-30 0 . ~ 4 . 5  0-5.0 

Pig. 1. The device fo r  graphical tracing of the  movement areas 011 the ~nedian 
plane. Tlic stylus and the  upper par t  of t he  tracing tahle is seen t o  (he 
right. 'I'his device is fixed t o  the  a rms  o f  the  Occlusolator clutch which 
cmbriices the :icrylic blocks visible l : ~ l ~ i ~ ~ l l y  to the  uppcr nnci lobver teeth. 
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Pig. 2. Tiir intra-oral tracing dcviee in sifrt. 'I'he device comprises :i lower 
platc with a pointed tracing screw which c:in mark the  waxed cxchangeablc 

glass slitlrs in t h e  itiiddle o f  tlic uplicxr acrylic plate. 

The golhic arch and various closures were recorded intra-oral- 
ly by nieans of nn intr:i-or:il tracer o f  the lype used hy Possal t  
(1952) .  (Fig.  2 ) .  

Euch series of  registrations wiis mule hefore :ind after injec- 
tion of 0.3 cc Xy1oc:iine laterally in the capsule. The injection 
technique w i s  described previously (Thilnndar, 1 9 6 1  ). The in- 
jeclions were inntle uni- and hi1:iter:illy. Further, on every cecond 
subject the saiiie a i i i ount  o f  physiologic saline solution W:~S in- 
jected bila1er:iIly n s  n check. The sequc~ice of 2111 the experinients 
varied. However, sufficient time was :illowed to  elapse between 
the experinientnl series (2-4 hours :tfler :inesthesiu) so that  the 
single recording would not he iiifluenccti hy the conditions from 
the previous experiinent. 

Registrxlions, P.rtm-ortrll!/ under e:ich cxperinient:tl condition, 
comprised five registrations of the niovenient area on l h c  niedian 
plane. The waxed glass slides were etched by 1ne:ins of fluoride 
and iiie:isureiiients were m:de on the etched slides. 

The squ:ire sizes o f  \lie inovi~tiient areas were nieasurcd by 
ine:ins o f  :I p1:ininieter. 1)ouhle registr:itions o f  20 :ire:is were 
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made to determine the error of the nieasurements. This error 
was found to be small (0.47 iiiiii2, or 0.77 % of the iiiean of the 
square size o f  the areas) and can thus he disregarded. 

The anterior border opening and the terininal hinge iiiovenient 
were measured nietric:illy. The extent of the anterior border open- 
ing indicated maxinial opening. 

The experiments carried out intrn-ortdl!l appear from Table 2. 
The differences 011 the sm:ill glass slides were measured accord- 
ing to the methods previously applied by Posselt ( 1952). Double 
registrations were niade in order to investigate the error of the 
method as well a s  the error of Ineasurenient. These errors were 
small (0.12 nnd 0.09 inni, respectively) and can be disregarded. 

Table 2 
Zype of in t rrr-ortrl grrcphic rrgist rtr t ions.  
_ _ _ _ _ _ _ _ _ _ _  __ __ 

1 .  Arrow point tracing, passiie with head reclined 30 degrces. 

2. Arrow point tracing, activr w i t h  head reclinrd 30 drgreea. 
3. Contact to the glass %tide 011 terminal hinge closure. 

1. Contact to the glass slide on repeated h b i t u a l  closures. 

3 .  Contact to the  glass %title on ”guided elowre”, i.e., passire relaxed closure 
guided hy the hand of the  operator. 

_ _ - _ _ ~ _ _ - _ _ - _ _ - _ _ - _ _ - _ _ _ _ _  

Finally the angles formed by right and left posterior lateral 
border (gothic arch j nioveinents obtained by intrn-oral tracings 
Nos. 1 arid 2 (Tnblc 2 )  were measured. Direct enlargements were 
obtained in a dark room projector on photographic paper with 
an enlargement of 20 times. Both ”legs of the angle” were ex- 
tended by pencil lines on the photographic paper. This construc- 
tion which entails sonie difficulties with regard to  the soiiietinies 
indistinct copies of edgings were inade twice and the mediuni 
angle measured. 

I\IISULTS 

The mooement area OR thp median plane. - In  a11 cases the 
iiiovenient area on the median plane recorded extra-orally in- 
creased after uni- and hilateral injection. Since the registrations 
were performed 6 cni in  front of the lower incisors, the area 
recorded is larger than the one recorded at the incisal point. 

4.1 - A c t u  odont. scund. Vol .  23. 
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l'herefore, lhe percentage incrcnse was deteriiiinetl. Coniparetl 
wilh the nortnal conditions (that is, with no injeclion) this in- 
cmisc:  was for uni1ater:il injection !1.48 It 1.83 per c,enl :ind Tor 
1)iI:ilcral injection 10.84 t 3.03 per ceii L ('Table 3'). It w:is mi- 
dent that the  only part o f  the  ~iioveiiient are:\ thnl  was incrc:ised 
was the inferior (caut ln l )  p r t  (Fig. 3 ) .  This was evident froni 

)- 

Fig. 3. T\vo moveincnt i t v c a s  imwldct l  on the  gl;iss slitlr slio\vn i n  Figurc 1 .  
( l a w s  1 iind 4. l'lic fully triicetl lines show t h e  movi~nient ilrcii on tlic mcdian 

p1:i n c s  \v i t 11 on t locn I ;I ticst I1 c s  i :I. 

. . . . . , . . . . 
.- 

i nrl ic:i t e s 11 ii i I :i I c ril I ;tncslIi 1's i:i . 
i i i  t l  i cii 1 c s 11 i 1 ii I cr:i 1 ;I  n cst  Ii 1's i :I . .. 

o1)serv:itions o f  transfers o f  the I I I ~ V ~ I I I C ~ ~  :irc:is in the three ex- 
perimental conditions t o  one tracing. l'his coulrl easily he m i d e  
since a11 the glass slides are identically oriented in  relation lo  
the occlusnl plane i through the Ocrliisolntor clulch).  

The teriiiinal hinge path o f  nioveiiient UYIS el011fiiiled hy 2.10 
t 0.60 nini for unil:itcral : i d  3.78 ? 0.64 nini for 11ilnter:il nnes- 
thesia. The :interior horder opening iiiovenient was elong:ited hy 
2.84 2 0.53 iiini and 4.21 ? 0.47 iiiiii, respectively in lioth esperi- 
iiwntnl conditions. The ~r~axiiii:il opening i ~ ~ o ~ e i i i e n t  w i s  elon- 
gated hy 2.33 2 0.50 inn1 und 3.54 t 0.47 i i i in,  respectively, :iftcr 
uni- :tnd hilateral injection (Table 3 1. The elong:ition of these 
Iriovenients resulted in a n  incre:ise of llie areti. 'l'liese values ror- 
respond to the lengths of  the :ictu:il paths of  the incisd point: 
for the dongi t ion for thew estr:i-or:il ine:isui~eiiieiits h:ive heen 
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c:ilcul;ited hy registering also the  exwt  niaxininl opening :it thc 
incisors. 

Injection o f  saline solution did not result in any increase of 
~novenient :ire:i in  the median plnne. 

Thc gotliic trrch frtrcing. - - The intra-oral registrations de- 
1iioristr:ited that no  differences of the gothic :irch tracings were 
observed with and without injection. This iiieans that  the retrud- 
etl position did not shift under the various experiiiieiital condi- 
tions. Neithrr w i s  the :ingle of  the gothic iirch tracing influenced 
by :inesthcsi:r. 

The  m/lP.r (rrirtoninfic) dos irre  nnd the "giiitIr(1 closure". - 
?'he range of points obtained by lhese closures were not influ- 
enced by the different exl)erinient:il conditions. 

Ll LI: POb4ELT .\ N D I3 IlrG I T  'L'H I I A N  Dl311 

In border ~~iovciiieiits of the ninndible, the teiiiporo-iii:intlil)iil:ir 
c:ipsulc ant1 its 1ig:iiiienl hecoiiie soniewhat tense ( R C C S ,  1954). 
This seeiiis to he iiiost ni:irlied in the ni:~xiiiiiiiii opening posi- 
tion. I t  h:is :ilrc:itly hceii mentioned that stretching o f  thc 1iiedi:il 
col1;iter:il ligauient of the knee joint in the cat elicits reflex ef- 
fects in the flexor :ind extensor muscles of  that  joint. Pnlmer 
(1958) stnted t h a t  ;in afferent flow from ii joint can activate the 
muscles so :is to protect the joint. On mesthetising the teiiiporn- 
innndihular c:ipsule with its lateral ligament :I slight increase 
of the inferior (cnuclal) part of the nioveiiient area on the iiietlian 
plane was observed. It was felt that  this w:is caused by blocking 
of the receptors I:ilerally i n  the c:rpsule. The afferent flow would 
therefore he decreased, s o  that  lhe :ictiv:ition o f  the j aw  muscles 
would not he the sanic :IS before anesthesia. This would suggest 
that  in extreine opening inoveiiients (for instance, ynwning) the 
receptors in the  joint capsule elicit :I protective iiiechnnisni re- 
ducing the risk of subluxation of the condyle. 

The fact that  local :inesthesia did not influence the other re- 
corded horder ~ i i o v e ~ i i e n t ~  of  the  ninndihle niay 1iie:iii that  the 
1:iter:tl portion of' the cupsule in 1ii:ixiiiiuni opening poqition is 
stretchetl i i i o r c  than in other Imrder 1)ositions. 
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When the c:ipsule is anesthetised the free nerve endings later- 
ally are, of course, illso blocked. It is generally accepted that  this 
type of nerve endings, with uiiinyelinated and niyelinated fibres, 
is responsible for the perception of pain. As iiientioned in  the 
introduction to this paper, it has been found in  other studies lhat 
pain may well he an iinportnnt contributory factor in the reflex 
effects occuring in stretching of the ligaments. I t  is true that the 
subjects did iiot coiiiplaiii of pain in the joint at iiiaxiniuni open- 
ing position of the inandible, but it is indisputable that the PO"- 

tion causes soiiie discoinfort. Such :in extreme position is, o i  
course, obtained spontaneously in special situations, such :is in 
yawning. As Zotterinnn (1936)) has shown, not only pain hut 
also tickling and itching :ire sensations elicited hy thin afferent 
nerve fibres. I t  may be absuiiied that in the niaxiiiiuin opening 
position a weilk stimulus of the free nerve-endings occurs that 
is not manifested as pain but a s  a less distinct sensation of dis- 
comfort. Mocking of the free nerve-endings might thus account 
for the ability of the m:indible to open wider after anesthesia. 

It is unlikely that  the increase in the opening iiioveinerit is due 
to habituation. The sequence of the different experimental con- 
ditions was varied. Only under anesthesia, hotli uni- and bilat- 
eral, was a wider opening position consistently recorded, thus 
even if this situation was the first of the various experiiiiental 
series to be recorded. 

Nor it is likely that  the increase in the opening nioveiiient after 
anesthesia was due to the jaw inuscles being affected by the in- 
jection. While there is certainly soiiie diffusion of the small 
quantity of anedhetic injected directly into the lateral part of 
the capsule, it is iiuprohable that this was sufficient to result in 
significant blocking of the receptors of the lateral pterygoid nius- 
cle, which is the one that would be affected by an  injection. 

Thus, while the receptors in the teiiiporo-m~indibular joint 
capsule would seem to participate in the positional perception 
of the niandihle (Thilnndt.r, 1961, Iinnsjd ~t Thilnnder, 1963, 
Lnrsson & Thilnnder, 1964), they would seein also to be capable 
of eliciting :I protective mechanisni in extreme opening positions 
of the mouth. This border inoveiiient is thus the only one that 
is influenced. \$'hat is important is the fact that the retruded 
position did not change under the various experiments. 
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S Uhl M A R Y  

After blocking the receptors of the lateral p i r t  of the temporo- 
in;indibular joint capsule by local anesthesia of one and/or hoth 
teiiiporo-inandibuIar joint capsules, the iiioveiiient area on the 
median plane and the gothic arch together with certain openings 
were recorded (graphically). 

Measurements were made of grap1iic:illy traced horder niove- 
inents on 10 suhjects with norinol occlusions, 9 females niid 1 
male, aged 19-24 years. Series o f  registrations were inade be- 
fore and after injection of 0.3 cc 1 "/o Xylocnine laterally in the 
ctipsule. The injections were niade uni- and bilaterally. Further, 
on every second subject the saiiie amount of physiologic saline 
solution was iqjected bilaterally. 

The most important observation was that the degree of retru- 
sion of  the teriiiinal hinge moveinent : ind the gothic arch or  ar- 
row point h c i n g  did not c1i:inge after anesthesia. However, the 
inferior (cnudal 1 portion of the inoveiiient area on the 1iiedi:in 
plane was found to exhibit :i significant increase in  size of the 
~n:tgnitude of about 10 or 15 per cent for uni- and bilateral in- 
jections, respectively. The end points of the reflex (autoinntic) 
closures and the "guided closures" did not ch:inge. 

The inrrease in size of  the inoveiiient area on the niedian plane 
including the length of the terininul hinge opening wid the inaxi- 
iiinl opening is likely to be due to blocking of the nerve endings 
of the lateral part of the joint capsule and its ligament. The lat- 
eral ligiinient iiiay cause :I protective inechanisiii i n  extreme open- 
ing iiioveiiieiits which is e1iniin:ited through 1oc:il nnesthesia. 

R ksrr hi B 
INFLUENCE DE L'INNERVATION DE LA (:APSULE ARTICULAIRE DE 

L'AKTICULATION TEMPORO-MANDIBULAIRE SUR LES MOUVEMENTS 
LIMITES D E  LA MANDIBULE 

AprPs avoir blocpi. Ics rPcepteurs de I:r partie externe de 1:i 

wpsule :irticulaire de I'arliculation teniporo-inandihulaire par 
anesthksic locale de l'une des capsules :irticnlaires ou des deux, 
les auteurs ont enregistri. (gr:iphiyueincnt) l'aire de 1nouveiiient 
d n n s  le plan sagittal iii6dian el  l'arc gothique rt certains inouve- 
riients d'ouverture. 
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Des iiiesures ont &ti. f:rites sur les iiiouveiiients liiiiites enre- 
gistrds graphiquenient chez lo sujets, dont 9 du sexe f&ininin et 
1 du sexe iii:isculin, Ages de 19 h 24 tins, et p rhentnnt  tous une 
occlusion norinale. Des series d’enregistreinents ont 6th faitcs 
avant et :iprks injection de 0,3 cc de Xylocai’ne B 1 p. 100 dans la 
p:irtie externe de la capsule. Des injections unilat6rales et bila- 
tdrales on1 616 faites. De plus, chez un  sujet sur deux, des injec- 
tions bilatdrales de la m&me quantitC de solutd physiologique ont 
6t& faites. 

L’observwtion la plus iiiiportante a 4tP r p e  ni le degr6 de rdtro- 
pulsion du mouveiiient iwixiiiiuiii d’ouverture pure, ni le tracd 
de I’arc gothique n’dtaient iiiocifihs aprhs nnesthdsie. Cependant, 
un :tgrandissement significatif de la partie infdrieure de 1’:iire de 
iiiouveiiienf dans le plan ni&di:in a 6th iiiis en evidence, agrand- 
issenlent de I’ordre de 10 p. 100 pour les injections unilat6rules 
ct de 15 p. 100 pour les injections bilatkrales. Les points ter- 
minaux des fernietures rdflexes (autoinatiques) el des ”feriiie- 
tures guidkes” 4taient sans chnngeinent. 

L’agrandissement de I’aire de iiiouvenient dans le plan ni6di:in 
coiiiprenant la longueur du iiiouveuient niaxiniuni d’ouverture 
pure et le iiiouveiiient d’ouverture iii:ixiiiiuiii peut probahleiiient 
&tre expliquk par le blocage des teriuinaisons nerveuses de la 
I’artie externe de la capsule articulaire el de son ligament. Le 
ligaiuent lat6r:rl externe dCterminerait lors des n i o ~ ~ e i i i e n t ~  es- 
t r h e s  d’ouverture un iiiPcanisme de protection qui se trouverait 
kliniind p:ir l’anesthhie locale. 

ZL’SAIIJIHNFASSI’XG 

DER EINFLUSS DER INNERVATION DER KIEFERGELENKSK APSEL AUP 
DEN BEWEGUNGSUMFANG DES UNTERKIEFERS 

N:icli Hlockierung der Receploren des lateralen Anteils der Kie- 
fergelenkskapsel mil 1,okalanaesthesie eines/oder heider Kiefer- 
gelenkskapseln wurde das ~eweguiigs~iusiiiass auf der Median- 
ebene und der Gothischen Rogen zusanimen inil bestininiten Off- 
nungsbewegungen grafisch wiedergegeben. 

Die Messungen wurden bei grafisch registrierten Grenzhewe- 
gungen an 10 Patienten init  Normalocltlusion (9  weibl., 1 niiinnl. 
Patient) in1 Alter zwischen 19 und 24 Jahren vorgenoninien. Se- 
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rienregistrierungen wurden vor und n:tch Injektion w n  0,3 CCIII.  

1 % Xylocain lnteral in die Gelenltskapsel durchgefiihrt. Die In- 
jcktionen wurden uni- i ind bilateral ausgefiihrt. Ausserdeni wur- 
de bei jcdeiii zweiten Patienten die gleiche Menge physiologische 
Koc1is;ilzliisung bilateral injiziert. 

Die wichligste Heobachtung war, dass die hintere Scharnierbe- 
wegung und dcr Gothische I3ogen sich nach Injektion des Annes- 
thetikuins nicht verandert. Der caudale Anleil des 13ewegungs- 
feldes registriert :iuf die Medianebene zeigte jedoch eine signi- 
fikante Zunahme in der Griissenordnung von 10 btw. 15 $% fiir 
uni- hzw. hilalerale Iiijektion. Die Endpunkte der reflelttorischen 
und der "gefiihrten" Schliessbewegy.lg veriinderten sich niclit. 

Die Griissenzunaliine dcs Bewegungsfeldes auf der Median- 
cbene einschliesslich der 1,iinge der dors:ilen Scharnieroffnungs- 
hewegung und die iiinximalc Uffnungshewcgung scheint von der 
U1ock:ide der Nervenendigungen des lateralen Aiiteils der Gelenlis- 
kapseel und seines Ligaments abhaiigig zu sein. Dns laterale Lign- 
iiicnt sclieint eineiii Scliutzmechanisiiius bei extreiiien Uffnungs- 
bewegungeii darzustellen, der durch Lokalanaesthesie eliininiert 
wird. 
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