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ORIGIN OF CENTRIC RELATION.

| Holie (1948) states thab at aboub four Lo five months of age the
booth begin to erupt and wibth more and more erupbicns the arches lengthen
posteriorly, The growth of the jaws Kscps pace with the demanda for more
spacs, This conbtinues until the pevmarent dentdibion is ﬁamplcaha,_
Thompson and Brodie (1942) have stated: "The pabtern of the hoad. of the
individual is laid down before the third month of post natal life, probahly
vory much earlier end thercafter does nob change, The mandible assumes its
prewprdzined relation with the rest of the face and head long before any of
the tecth heve erupted ard this position is consbant and characteristic
for the individuel.® Hoyers (1956) c¢laims only the posbural position is
congistantly observed prior to bhe evupbion of the fecth., The teeth erupt
ints o Dixed irbermagillary space and occlusion develops with Jew
relations alveady established, Occlusisn develops as & yesulb of Jaw
pﬁasz.t. iom, :em ﬁs’;elnsiﬂu of *Bha ‘baafhh does not determine mﬁammfﬁary

'%ﬂiﬁﬁlﬁ# inko & g@misiﬁm wawﬁaﬁ&m;mﬁ mmmmﬂm space wnbil
their intierent power of grawth is balanced physiclogicelly by mastigatory
snd other manditnlar activities, Iabidlly, bucally and lingually e
focth ore held in their arches by bhe Limiding structures the lips, the
cheeks and bhe tonguei Testh ave sald to be in active evuption until they
come inko thelr finctional positions, Bub mﬁt ahops this eruptlion since
the teeth are in positions of equilibrum, this force of eruption must be
opposed by an equal. ofie,

Handibular position and its relation fo the rest of the face and
head sye determined basically by the musculature atbached to it. Force
. gererated by these muscles acking on bhe mendille is equal to the force of

srnobion when the arches gome ipto eenbric ceclusion,. The fopces
snvolved must be very light because two teeth in gontach are sufficient
to maintoin a normal inberoccdlesl cleerance, A reflex mechanighn is almost

cerkainly inwlved,

Sitiman {1940-48) spoks sboub tifxg development. of an occulsal sense
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on bhe erupting primery teeth first met their anbagonists of the opposite
javte This is bhe formation of the peuromuscular reflex establishing centric
wetation,

As the deeth ovclude different impulses of touch and pressure are
transiitted through the mesencephalic root of the £ifth granial rerve to
the brain where bthey may slbelr anG affeah the motor impulses belng Lranse
mitted to the miscles controlling the position of the mandilble, After the
tecth have serupted the musdes lsain one position of otcolsion providing &
maxitum of oceuldsl contach snd minimum of tongue or lateral stress and .
«brain on roobs of the teeth. This is the begimning of centrie relation,
The muscles alone conld nob sabatilish so pregise a mandibulay po sition,
Centric relabion is esteblished during the early stages ¢ i the primsry
dentition vhen ocordesl aromalies are ab & minimum. At the beginning
sentric aceulsion and centrie relsbion are syhouctonsg, Cenbric relation
im the first estalished nourcmiseular reflex concerning mandibular
position when the becth are in otculsions

The centric relation reflex ig ¢ontrolls dg nok only by the strdeh
veceptors in the muscles of mosticstion Tk by the recopbor organs in the
periodontel menbrancs as wall, |

The antero posterior Limits of cenbric relation gre defired fivst
sinee the primary incisors exupt first and resbrich mandibitar movements
in bhis one direchion only, Iater the beebth in the labteral segments of
the dental arch irhibit mediclateral position and thus help localise the
Limits of pentric relabion in this othey directon, The veilical 1imits of
contric rlation are vover so protisely defived, This helps explain the
. move precise Limibs of dentrid pelation entero posteriorly an medice
lateraily, It slso expleins vhy we have somewhst more Jatibude 3n changing
gertical, dimension than in shifting the mendible horigontally,
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MANIBIE 'S CAPACITY FOR MOVELENI:

P@ssalﬁ (1952) shates if one wishes bto analyse the arrow polnk
yolation of the mandltﬁ.e to the maxilla, it seems to be sultable &b £ivst
to investigate the mandiblets capacity for movement, and farther ho
investigate if any of the habitusl movemcnts are ¢srried oub ag border
moverents, The mandible has greab freedom of movement in so fap that a
gertain point on the mandilble is frecly moveabile wibhin certain Linmits,

Graphical recerdirgs of mandibular movement date back to 18603 bthsy
were then used by Langey, Fhob agmphm recording was ugsed by Ulrich in 1896
and the oinematographical method by Phouren in 191). Radisgraphic
examinabion wes used as early as 1910 by Breuer,

Phe exapinations of the copecity of the menditie Sor movenent, Seem
o indicatethat the condylss and thus the mandiblie as & whole dan be moved
along bopder paths or into border poatbions which seem %o be quite tonstent
iy the individual ssbjech, Novement wey oceur In 8ll ¥hres fﬁmcﬁm’zﬁ,
that is verticdlly, anterceposteriorly, and lateromedico-laterallyy

Tatter bwo Srecekicng sre usdally congidered on one plang, the horizontal,

- Fexid fﬁ,, Jovements.

This plane of ﬂiﬁ}ﬁiﬁﬁi im@hma 2 mmﬁemmm of f«m opening and
dloging phases of mandibular movemont..

The ideas of movement in this medion plans fron avess as described
a5 béng convex anteriorly and concave posteriorly in 1860 %o the more
mndern ides as illustrated by Hayek in 1937 (see Figure ¥ Y« FPosseld in
1952 recorded the bordsr movements; in the median plane, for menditular
motion (Figare 7, ). The upper line X Yilngkrated the probrusive giide of
the vecording £ilm, 7The curved line C fariedr $o the Ioft in the Figure
corresponds o the path of the anberior bordey opening, and the line B-b,

which is broken ab the obtuse sngle X arthest 1o the right, r@pﬁmﬁs




. 'I"'""""'""'
vl

152

<

the posterior opening path and the posterior path of clasure. ik 7!
maximal opening the recording pin at the lower acute angle Y in bthe figure.
These border mmﬁ@n’o paths thus scem to be rapr@duaabla. The movement
areas recorded with the subject G conselous snd under an&aaﬁhegm etutd

also be ﬁade to- cover each eﬁm:n The wbbtuss angle X otcurs vhen the
& endyle 3 b@g,in thelir “pm%x‘mawa gliding and Pogselt found thab th@ mcasﬁ
*vama‘bla pa%h of movement c:&acurred be’cmen 35‘.2 and X,

Afbor rosséhion of bhe tempmg-m&xw 1ipagents, the angle X
seems to almost disappear and st the same time the movement area becomes
somewhat wider and longsr, -

Yo aselt feels hiy cxperivients have shown: that habitusl dlosing
moremenks until vontact i obtained, with bhe registration glide, takes
place with much greater variebility than doos the posterior worder
movement. It might be imagired that habibuad fﬁ.a&. ng movemenbs weuld be

$nifinenced rather Peadily by bibting in wax, even if the labter has been
aﬂﬁ‘mﬂ& ﬁ @zﬁsﬁaﬁﬁr &a&m movenent i g}mb&%ﬂ.y tosg ma&:‘ui.g affectad

—n
»

The action of opening ad closing the jow and the action of the
mastigatory stroke will, on this plane, take plade within this envelope of
morement, 6wl invelve both mtabmﬁ ang branslation ai’ the dondyle
tagamer vith integrated msc:le aghimf

. Of prest importance to the prﬁsfﬁantigtga is the cloding movement
fvompest position, Sicher (1954} says thal opening movement, e brine the
Jow from onclusal to the rest posiliion, 15 simost a purcly hinge movement,
T+ is assumed thab he believes the veverse (o te correct, that is closure
from resh to godlusel centric position iz dlgo alwoesh hinge movrement.,. -

. This thesry is mpported by quibe & Pew workers, .Welsh {1951)
claims the manditle closes to the termindl funetionsl position by simple
hings closure, the gnathion moving im an are of & wivele uprards and
dlightly forwsrds from rest pmﬁmi The manditle roturns to resh position
by o simple hinge movement,M Thompson in 1954 states the normal movement of
the mendikle from rest to ocelusal position is slmost that of & hinge with
B prermer awd & Tarobad im Bhe vicinity of the condyies or lowsy portions




of the ﬁaiﬁﬁ‘a* there may be slight bodily movement of the condyles bub
slight moyement of ‘i:oha wﬁylea Eﬁbﬂd Mlﬂ. be considered to be within
the nopmal varge. S

Klexander in 1952 has indicated that his experiments veveal the
movement of the condyle then the mendikie moves from rest position to |
initisl conbach znd full occlusion through an acceptable free wey cpace
with bhe patient sitiing in an upright g@ﬁﬁm may be potary or translatory.

Poasels on the othey hend quite cabagorically states thab vest
vosition is nobt situysbed on the hings rioyement path, & glance ab his
outline of movement figg:m mﬁl indicate his mef" 4ag 1o the laaamm of
rest pogition. '

In 1952 Fage has Mm& that dlosure from resh position iy almost
aiwy& complobely transistory, He iz supported eber by Schweitwer (19 573
a follower of his oncepls, wao poinis oub that 3f a hinge bow is observed
2lo ﬁ*ﬂﬁf yhen Y is ueged o locate the hinge axis, 3L way be vhserved that
vhen the manditle drops to i%s rest position, trandlation and nok rotabion

m (19540 qﬂﬂ‘i}@‘a Arderson, vﬁzﬁ by means of & gephdlaneter,
demonstrated that in the shovl distance from physiclogical resh position to
centrie occlusion only 304 of the pabients studled, moved their mandibles
as hinges; He sl quobes Pogselt as sayingd I can only congsider that
vhese vesults show that the mandible perforns a bodily movement betwoen
the two positions, - The axis of such & movenent carmob. ab sy yate pass
threugh the condyle )

Nevekari in 1996 in his anelysis of movenent fronm rest posiblon to
centric relabion found his recordings to coineide with the findings of
Posselk, In Nevekarits expariments the condyle alvays carried oub &
translatory movenent upon the mandible moving from rest position lo
occlusal position, This condyls dlsplacement showed greal yardation
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botueen individusls in both magnitude aml dirvechion, and in some cases
considerakie varistion occcyred within individusls, The amount of
branglatory condyle displacerent averaged 1,06 mm, and the average
direetion being 7L degress backwards and upwards in relation to the
Frankfurt Plane; | |

Nevakari sumerises his findlnge on this movegient thusi

L In the cagses examinad tiere, in the mpvemend of the mandible fron
rest position to occlusal posibion there has never been a pure

hinge movenent with the axls through the condyles,

2. The geomebrically constructed theoretical axis for the sald movement
hae in a1l cases beon situsted vulside the ¢ondyle and iks
Tocetion has eshibited considerabile individual yariabion, ©n the
ayerage the axis of the movement has been locabzd near the
progessus maaﬁm&eusm

Ze Upon the mendibles ﬁ'lasa.ng, From mat maitmrt the deviation from
pare hinge movenent measured at the ﬁamm g:::m% * %ﬁﬂ on the ayerage

. beern sboub I mae 3n ﬁha distal dlrectmn., .

b The tomndyle hag in 411 oeses also nmargﬂm a transiatory m&vamam,

| the magmmﬂa of this movement upon fhe manditles “loging, from rest
' posttion being on the average about 1 mem, backward and vpward,
B Phe direction of the *@aﬁt of closure measured ab the Ganine ym.nt
| g mraged about 117 in i‘ﬁlﬁ}:i.m to a Wpemimzﬁ.ar af the
Frankfmet plane, or spward and shghﬂy fmmﬁf

Kirth (1954} divides ﬁmﬁimlar m@mﬁ into fzmgﬁama anil DIOTIm
fmm%&am clageification, The fﬁﬁﬂﬁﬁm& novemshts fowards genbric
peclusion are, he dlaims, the woab powerfyul, This involves a combination
of both rotation and tranglakion,

‘E‘rapqzzam (1552} has shabed that vhen closing movement is made the
geroral. direction of range of dlosure may wery greatlye Both fyangiabion
and rotation my be intemmized or may be used separately. Singe the
menditle is copable of making hmﬁh types of movorent, wgrestionably 3t vl
fmr;{zlm svi sich & menrer 2 o whilise its full yaﬁanmaﬁity of movement



.1155

|

-"u-—-nll-"--m
L P

ot some bime or obher duking both mstipstory and non-mastigatory function.

Km%h' s mn-ﬁzmstﬁmal mmmzﬁ:ﬁ hove also ﬁﬁwﬁ palled mm&:.bﬁar
glidas,

Thely diveckion is debtermived by the inclined planes of the posterior
tooth; the 1ingual surfaces of the uppy anbterior teeth and by the condyle
pati.. |

Schwebtzer Ix 1957 ¢laims that bhe mondibulay baéy y in the early .
chases of tlogure during the peried in which the condyles are Branglating,
hog ibe axis in the mendilulay angles The maoseter and internsl pherygoid
mscles form ibs sling, The fitwes of these msdlesy being divected lrvmrd
avd forvard, tend to sre the body of the mandible wprard and slightly
forvord while the tondyles ave moving upwerd and backward slong the
arterior Fogsal glope; being alded in this movement by theposberior fibres
of the bemporal muscles, When the working coudyls reaches e hinge posibion
£ho axis charnges to Wibhin the wondyle and tne ﬁﬁm@’l@ can only vobabe while
the closing mseulabure spplies bhe poweils

Possclt, in 1952 fecls that the most stabile closing movemefit 1s the
posterior border movement, rather than the hobitusl closing movemanb, This
habitual closing movenenh ¢an bo expepted to reach the ocdlusal level ab
approximately ona Yo one and & helf millimebres anterior %o the posibion
of centric velation, This is the point to whi¢h the patient will close
during norpal non-pressure masti cabion and in such physiologic acts as
swallowing, &£, however, presawe is exeried during mestication then the
velative osdlusal posibion will revert to thabt of the spex of the gothie

 Hovetientiss

ﬁrmwvﬂﬂgﬂm (1952} reports the experiments of Flscher, who found
¥hat two types of opening novements were possible, The first, thysiocloegic,
in vivich there was branglabicn as well as votation vight Trom the starh of
the movementy and the second which he eslled centrsl opening movement in

ek
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which there was only mtam on, These ideas were confirmed by hia fellow

(U2

sountryman, Beyron, using bobh graphic and roentge nbomographic examinations.

, ﬁ‘pdagrave in 1957 dlassifies the types of openings adeording to the
b@ﬂa structure of the jews as related to Angle's Orthodonbic Clagsification,
A patient with Class L occlusion; in opening fyom the ogclugal position %o
the resb position, the fondyle mﬁaﬁe&* fyvom rest to one inch opening the
condyle robated and noved dowoward md forward %6 a nogibion diretily below
the arbicular eminence. ind from one inch to maximsl, translatory movement
predomninated.,.

In a Clags 11 maloccluston the opening from ocelusion fo rest; the
condyle mored dowoward and Foywexrd, andy with ﬁmﬂamry moveneih
predeminabing,. mtwua& in this dowmward and famar& pabh o the ore ingh
opevied position vihere the eondyle was hﬂﬁm the articular eminerce, Then
the condyle noved forvavd to & point slightly anterior o the eminsnce when
the mandille was in a pogliion of mﬁm&l ODREINg

T Plass 1T cases. From oeclusion to the one ifnch opened pobition
the condyle nobakily robated with 1ittle noticeatile trandiatory mivvement;
From thig point 4& one of maximal opening, trapslatory mevemont predoninated
and the condyle moved downerd and ferwerd to & position ghightily distal
to the aninence,, |

Nevalayd @?5@} 4id not bose his mmual on Anglets Classificobion
as he foit thab sach :ﬁasﬁiﬁaa%wns do nok. mﬁh the fimékioning of the
maghigatory appaiabuss It wonld sesm §0 mey, however, bhet variations in
Yhe maxillowmandibulay hﬁmy‘ relationshin would both couse and nedessitabe
vayiatioms in the patbern of movement aod a claspificsbion agcopding 4o
the se relationships appesrs quile walid,

There le saue cohbroversy as. to wyieh macles are Ivymived in the
initial shages of manditylar opening, A full &isenssion on dhls toplc is
not felt o be rolevant bere, bub sladtromyographical evidence as found by
Hickey in 1957 and again confirmed by this worker in conjunction with




Hoelfel (1957 b} would scem bo indicate that in uncontrolled operning movenents
there occurred ineveased elestrical activity from both digastric muscles

and externsl pleryzoid muscles, within the same terth of & setond, On
retraded hinge manditulay oponings, en Instantaneous inereass in electrical
ackivity from both digastric muscles 18 nobed; Howover, the exbernal
pherygoid muscles exhibit no signi ficant. change or increase in glechrical
sctivity from their test pattern, as reeorded on the lettromyograi,
Achivity from these musdles was observed ab the instont the maximal hinge
opening was wiopeded,

gollelkt in 1955 fecls that when the supprshyoid muscles have moved
the manditte as far a3 they cany the external pherygoids teke over and pull
the corndyles forward, When this bappens the opsping axis chenges to aboub
the region of the mandituler fovamipa, - -

This tonceph, woll supported selemtifieally as il is wow does nob
conform to the ideas of earlisr vorkers, Such. ag Dord {1937}, Thompson
(1951}, Prontiss. (1923}, Brodis, Wilsom (1922}, slthough some of these,
nobatly Thompson, congaded’ that In cases of loss of funchicn s the
internal pherygoids as in sondylechony, the digastric and suprahyold
miscles van take ovexr the funetion of menditlar Sponing.

Yiovements on a Horizontal Plane: CFig ©)

Investigabors apree thab on & horizontal plane the border wovee
merts of the mandivle Will scribe & yraperoid figure, It would seen thab
for a given degree of bile vpening there is He statistical difference in
$he meamirenent WY, Vhen recarded In the weonsclous state with conplete
wsedar relaxabion, thers was no difference ab & bite opening of 15.5% in,
b theve wae of an opening of 7.0 in. i appears thal the opening moves
went: apcas in o3l the subjcts with lnepeused posterior bite openirg ave
ot first enlarged and thern yeduced. With regard o the shepe the
horizonbal movement aveas in the three subjects can be characgterised &8s
£01L0ud $ee
1.  Iaterslly they are limited by two scute angles and antericrly and

posteriorly by cbbuse angles.

(
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2y In pereral there Seons o be & purely vhomboid shape.

3.  Inthe same sbjech the estential shepe of the movement aveas Seems
to be fairky constenty though the size varies with different cegress
of posterior hite opening. |

Lo Baceh of the two movenent paths vhich form the posterior angle ssem
to follow a obiveight or dlwest sbraipgnd comrsse

S In the case of psssive movements both vhen the subject is conscious
and when the movements ore Yecorded wdey anscsthesia, the anterior
bordey seans fo be formed Ly siightly curwed lines with the convexiby
antariorly,.

In the post nariben preparalion the movenent pabhs were reproducible
within sach series of experiments and the size and shape seem largely o
corysspund o the movement ergas tecotded in the living subjech.

Robingon (1946} points oub that the mandille can be retruded heyond
wiat we condider centede, into a shrained ecentric position, There is space
digtal to the condyle which containg woft tissus and the nubrient supply to
the Bomporcmanditulsr joind when the mandible is In norndl resh posilion and
gectuosl posibion, This can be enfoachsd upon by xebrusion,

Introductions -

Pege {1952 2o sdvocale of the hinge awis technicy feels that
- yikhout fired locabing the condylar rotational or Linge sxlp ahd wbilizing
meastrerents tdeen thevsfron, efficient arficniabion of human teeth ¢annob
be achievsd, Urlees the patienb's hivge mxig is xelated and used on the
arbicnlatoy the head centric and e avbialator genbric will ocoupy
entirely divergent positions and relationships.

Tucia {1953) agrees peinting oub that withoub an axis mounting you
cannot. cheek or prove a cenbpic relabion mcord, and conversly Ya hinge
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axis mountine mlkes possiliie the checking or proving of centrie relation

record,t  Without an axis mounking,

ds You garniot intelligently diagnose an avticalation, hecange the teeth
on the caghbs will mot meet the same as they do in the moubh..

2, You eannot dieck or prove a tentric relstion Todord.

3 You cennot acourately adjush an articalaior to reproduce jaw movement.,

by Yout cannot fashion an arbitulation that has cusps meshing in the same
ares: of cdlosure as the patient,.

Melollun {1939) Feols that the main yalue of the hipge axis movemend
ige in repard to a charge of wverbicel dimension; The hinge axis is of prime
Imperbancs in regard o dhange of wertical dimension. By no otheyr means
can an aybievlator possilily bs mede to veprodues the relstions.of the jows
and in no other way can o shudy of verbical dimensions be made, &nd Bhe
offorts st artisdiating the hecth be mreserved and farvied thyough fo a
satiefagkory completion; This adventage Ja aslas fomnented of by Collell
(1955}, who believes in 3% sxicbenes Docause IL allows & x’eﬁarémg off
corbric relation 24 o levsl ebove the vlave vhers the propricéspbive weflex
oocurs and transferencs of owr recording bo an artm&aﬁmg Tnstrment:
where thig Iatber my ke closed dowy to the seciusal level,

of mmamﬁ

Cloppin 1952 defired Maxis™ ag a sbationary stvuchive or line
around which something rotates, Tberle in 1951 had stabed the hivge axls
is ﬁameiva:i ag an imaginepy lirs which is a piwet point of all motion,

Gronger in 1952 applics this dofinition of axis to the wandible -
in pure Ferbtiecsl motion the condyle royolves sbonk & horigontal axis, In
pure hopizental wobabion it revolves cboubt. & verbical axls, All of whese
axes meet at a poink within the condyle, Uhen these poinds in Gt condyles
ave monecked by an imaginary line, it forms the hinge axis, Since the
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hinge axis iy Llocated within the condyle during any bodily movements of ‘the
mandible the hinge axis will move with if, An adcurate definition was
achioved im 1952 by the 0fficial Nomenclature Committeq, vho defined hinge
i opersing posibion ags “The position of the condyle in the Hempovo-mandibulay
Joint from vhich sn opening by hinge movenent is possilile beyond the
amplitude of the rest position,” "

HeCollum ag sarly as 1939 has poinbed mﬁ that some anatomishs seem
to believe that & hinge acbion is a pivotsl ackion botween on edge and a
gurface Bhch that the axig of rotatlon lies on the surface, He fesls they
ave confusing pivobdl setion with hinge action,

Teavanzang {3957) indigotes 3% 1s not always possiliie to locabe 2
Seonswerse hings axis vith the fidclity of o trus hinge, Freguently then
attempbing to moke Hhis repistration it will be found impossibie to obbain
zbaokute potabional Wzﬁ%ﬁ of the shylus boeavse of agymebry of the

Gaxdiiery In 3952 Granger hod poinked oub thalb the mandilie is never
symebrical. so thek the hivge axis wuld vever be at zight anglss to the
sageibal plane, ¢ither verticdlly or horizontally,.

Borgh ond Posselt in 1958 bhave dlso experimented with hinge action
indicabing that a drus pin point acowrasy, hinge agis recording will
netsasilkabe an artiviistor which permibs an asymeiicd) savangement of

the mechenical condyler apporatus,
ﬁﬁfrhcmgmﬁ in 3955 hos pointed oubz "The axis indidebors comnoh
 be manipulated to sull the miieulztor and an arbiculiator which can be
made adjustatile to £it the face bow is reguived”

Ancther protlen with hinge axie ig the ebility to accuratdly locate
it within the Limitstions of maudibulay movenent,
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Karth and F@natmn {1951.) #mrlcirg orr en arbiculator, found it was
impogsibtile o expctly ascertain the eontres of hinge movement vhen the
arbionlator was opened only 2, An area of aboub two millimetres
dimension could be locabed within which the hinge axis poind was positionsd.
The authors then constructed a model, twice nomsl sige, and found that
once the mendillec was opaned 13% it could be reburned Lo & position of
‘pormal. ogclugion using ag contyves of pobabion points four and four and a
hal¥ millinetres away from the acbusl axis of opening, This would be
equivalent do about bwo millimetres error in the pablent, It would seem
that & fixed point or cenbre of rotation canmol be precisely determined,
however ’*mcﬁre vosearch will haws imb%ﬁmnplisheﬂ o seb thess dimits, ag
individuad p@magfza. on iz the grostegh facbor in Hs doliveation )t These
anbhors eonclude thab sines more than one poink may sorve as a hinge the
valpe of such o poink in the <linlesd phades of denbiahyy is exbremely
questioraiila,,

Borgh and Posedi® In 1958 In thelr experivent had similay resulis
xad fardgvorking on.an artisulator, the hinge axis poinbt could be pin-
noinbed within 3.5 man, for o tep dogree opening and within 1 mm,. a6 &
15 degres opening.

It scans obyisus, therefure, thel the apcupacy of the hinge axis
locablon depends upon the patientts ability 4o open his moubh,with gopdylar
rotation ovily, o & paximm exbond.

Depree of Hings Openinge

Tobed evidence Lo dabie would Sean o indidebe thek a hivge axis
dees in fach exish whear the nmandibls spens and dloZes in posterior bopder
ricronends Onc wudd expeck an Endividusl varialion of extent of these
movements and rost Investigabors allow guite 2 wide margin in tnely reports,
Kurth end Feinstein {1951) state that the propovents of the hings axis
theory have shown thot sone petierhs open one and 2 half inches in puve
hivee movement, it the average appears to one helf to thres quarters of an
inch or gboul cleven dogross.

In 1022 HeCollim voportedr e have proved to ouwr enbine sotige




faction that the mouth may be opered as much s one half an inch in the
incisor vegion in every ¢ase, and in some cases as much ag an inch withoub
compelling the condyle heads to move forwsrd in the fossa y @a happens in
opening the moubh wide W

in Woelfel and Hickeys experiments (1957) thelr subjchs wore alle
Lo exeoube ab Jeast 12 man, hinge cpening moverent, Posselt (1957) states
it has beon shown theb the humen manible can garry oub an dpening moyanctl
to & distonce of up to 20 mam, between the inciscrs, while Wth condyles
remaan 3 thelir mosh vebmded positions, This movenent is romarkaliy
congbant wilike mmpl& relaxed opening and closing,

| I 1952 Pomoelt had Pound in po aﬂ&fdmg radiographledlly the
meslitilels anterior and postersor movenont,, 4 coxld b ascerbel med hab
& posterior Lite upening of 20.6 mau plus of wivos 2 v, With & vange
of 1.k to 242 man. can be obbained without any snterior ifk of the
condyles. This iuplies the firsh port of a posterior ppening movement
con gppavently be effested as & rotation svound a tvensverse sxis Shroush
bobh gondyles, When the degree of Moie cponing was reised to 27.8 pluw or
- mivgg 2k man. some degres of anberior shift of the condyles ooeurved in
el 15 cazes examined, This scems to cause & 4ilting of the mendilie
avound a Yinibed part of the retk of the mendible.

- Congerning the voepon for the Limitation of the himge axis opening
ver have Lengey (1837), Meyer (1875}, Sreuer (1910} and ViRaysk (1937),
who focl thet the strebtehing of the tomperow-nandibilar Lgements ta the
vesson wiy the condyleseefter a corbaln degree of postervicr hinge opening,
4o nob remadn In thely orlgingl positions tub slide dowmmezds and forwards,
Slehar and Tondler (1928) and Sidier {1929) tonsider that campression of
the soft tisstos betwoen the coudyles and fhe mastuld prbcesses after o
cerbaln degres of posterior hinge sponing forces the tondyles in an
anterioy divection, Jn gencral, Posselt foels that the manditles ab the
stare of the sseond phase of the posberior openivg movemend, hwums around
a part of the mondifular neck which covvesponds to the inscybion of fhe
temporo-mandibular ligoment,




Some diffevence of opinion exists as to the actusl balng of &
hinge sxis rotation. Posselb (1952} claims the problem has been inveshie-
gated by graphical methods; phobographic and roedgenographic, both
profile and of the joint techniqus, have been used, Breyron employed
bompgraphy and ¢liniesl pbservebion was used by Schwarts (1928/28) and

. Post moviem cxeminabions have been made by Langer (1860}, Heyer
(1865), Henle (1872}, Chissin (1906), Fick (1911}, Braus £1929), Hagel
(1936), Meloilun (1939) end Loos (I946).

“ Amengeb. %13333 aﬂf(ie;z%iﬁg “l:hee( ﬁ,sls_}’aﬂty ok h‘iﬁg@ axie opening ave Page,fs)
A q i
Passll Neveltart, Stomd: Setuifhoor and HeGollum,

Sloane {1953) fedls that mandibuler function showld be considered
ay & fixed fackor presenbed by the pstients .The mendibuler axis de nok a
theoraticsl assumption, But & definitdly demonstratile bic-mechanigal fact,
He shates it io the axls upon vhich the menditle wotates in an opening
and glosing function when confortably nob forcibly vetruded,

- Trapozzanc (1955) quobes: "The presence ;*ZJ_!'J;E’ 3 teyminal hippe axis
and gentre of robation from poclusal pesition and in meny instances grestly
beyord e resk posibion level hos keen démonstrated pepeatediy. Ouite
proper. Ly ‘ﬁlﬁ g&iﬁi&n of the ﬁﬁﬁ;ﬁﬁﬂ m the: mkﬁ.ng of ¥his %‘agiem
pration has been labélled o border or towninsl position. As wibh centric
ralabion 15 $s precisely betause the hinge sxis vepresents the border
position that i5 is capshle of being recorded repsstedly with wnfailing
aceuracy. The Imporfance of hinge daxis is predicated on the ronvichion
that pegistration of condylar pethg vhich include the Benmstb Yovement
shontd be made frowm the hinge s¥is position, These ideds are supported
by Neadles (1929} Wadeworth {1925), MeCollam {1927 MThompson (1954) and
Shore {1959}, '




1452¢) ﬂ , |
Yag fdg‘iﬁ.m s hinge axis "as a theorebipal axal centre that

peivees the condyle trensversely?, Schweltzer Says each condyle has its
own axgl dentre mnd this 18 not a point centre., Each axal dentye is
independent. He dogs not claim that the hinge axis is geionibificslly
constent to the menditile or to the arbiculer dlse, even in simple
ratabion, nob to menbion a combination of rotary end Taberal movemarndbs,
The wra@flar condyles make it impossible for the wrious individusl axes
to be constent even in simple rotabtion,

1452 ~5b)
Page has pointed ouk that he cendyie has bhves m:{;atim&l e Gy

trafisverse, vertical and %ggi%ai; which do nob intercept af & common
poink,

Brandrup Wognsen (1952) stobes: "In the.lowmer helf of i EIDOP O
mandibular joint, a rotablon bakes plate fnvolvivg the condyler hsad, Nor
does this vobation as & tule work around a £ized methematical als,
through the ‘gentres of the tue condylap hoads, because the nondyle head
transversely des nob have & civeular s apey being sliphtly irreguler,.
and bevause the longitudinal. axis of the two condylar heads do nob
along the saue straight line, Howewer; the deviabions as regards the
movement cencevned, in this cormeotion, are oo Blight as t6 be neglipille
in pragtice, Geterdlly a robabion is daken irke acconnt which is assumed
To ocouw around an axis through the tentres of the tuo condyles, being
termad the condyla axis,®

Hjorbsjo and Pag mﬁaa comment upor the ladk of Bmﬁry "y ol feel

that, the inconsistency in vobabion is sight during Jow mobion within the
terminal, functional orbik,

Frama in 1952 in his reéfgenogtaphic studien of condylar posibion
reparted that no ene wwndyle wac fourd %o be placed gymetrieally in
velation to ite opponent. Poaselt (1957} also sgrees with the concept of
dack of gymebry of the condylar robtabionsl poinks; he stabes that the
points fall within the outlireof the contyles, bub hob in any regulap
relationstip to any definite part of the Iobter. Posselt im his experimonts




nsed s i

1. Geonetrie consbruction £réim profile yoenbgenograns,

2e Axls points yoeordsd by means of kinemabie face-bew and checked by
profile roantpenpgrams,

3 Hirge axis edbablished by ricans of a mmmhm face bow and checked

by grathowthesiometric megsurements to analyse the terminal h’i'mga
movenent.,

The resulbs obdained by sech technique were similar, in so far ag
thay showed the axis of the termingd hinge movemsnt to psss through both
condyles or make only minoy shifts, This is true Tor hinge ap@ﬁims 0
the degree of 15 40 Eﬁ T Tt

Vxldeh {;ﬂ%}f Bitner (1911.1912), Andressen (1913}, Schwerty
(1926-27), Neodles (1927), Sicker ot Tandle (1928), Fischer (1935} and
Beyron (1942} consider s postericr hinge openivg movement to be possibie
in the living individual, and Hayek (1937) anit MoCollum (1933) mm%
it 3,5 possiliie in posh moviem },ﬁ:‘e@araﬁa.ma as well,

Hovalkari il?’j&) " Fischisr (1935/%9), Yclollmn &ﬂf@) ¥ ﬁesw Ork (:}‘.?1;2),
King (1951), think they heve been stle to debérmine a statiorary frans-
verse hinge axis fov the posterior hinge opening movement, and according
to thely way of thinking thig axis is sitinted within the condyle.

Some ides of the ponfusion sad dLfferences of opinion vegardink
the presence of hings axis is ndbod by Higley in 1040, In 2 petsonal
commurdcation o hinm Mélellum seysy ik is fallscious to believe fthat
the heads of the :mn&yleé move forward immedliately upon gpening the moulh,
Face bow besba show that the incissl openivg iz slways ob least 2% and.
may be az gmck as an inch and a half before the WI&% start forward,
Thig is ageomplidhed by Bie pabient only in & consclous shate, Refledly

vhart you kell the pabient to open his month he aatm‘ﬂa"ﬁmaﬁ;t pubs the
Jany forvapd M
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Higley alsoreporbs the writings of Chissing "The conbraction
of the ypper head of the extermal phetrygoid pulls the meniscus forward
and singe this is fastened to the back of the condyle causes the condyle to
roll end come forwsrds This haa& seang to be the one that is prineipally
congerned with the first phase of opening while the strong downwerd and
Forward gliding of the second gtage finds the lower head playing the major
roke, M

Wilson £1922.23) auotes Gysi who wrobe in 19103 *“Emgﬁ gxpsyinents
vave diown that vhen the Jow opens, the snall dishondes pmocessayy o
correspond 1o the height of the overbite, the condyles yemain in a normal
conditionM

Benniebt in 3008 demonstrabed that by very exach experimsnbs on
himsel £y in his case the condyle cove forwerd lmediabaly the feeth started
to scparvate, ¥Wlson tends to suppord this theory of Beomeitb. -

- Conbradisting the congept of hinge @gemg movewent, Clapp in 1952
in @ arbicle entitled "Thove ig no Verbicsl Opening Axls in the Mandible"
quotes Gysis' experiment sod illusirates vith his diagrams that mandibulay
mopsment records dondd nol be ;}Iﬂ duced mg ons genbres bhey vers too
wikike and too irvepilar,. $SEESPEETL). Aks ' bie
of the mendibBle is aga.m% $he ﬁ@ﬁdﬁes aﬁ original ﬁen‘ﬁma of rﬁm@lﬂﬂg
The condyles awe Inbegral parks of the mr»_ﬁ;f.iﬁ.ﬁ*“ Thay have no. Indepeiie
dangs of movement, He bales seversl points A, B ond €, s possilde rentres
and compares the vepularity of the opening ewrve from one of these contres
bo the Irpegularity of the attudl. opening curve,; He then procseds ta show
the axis ::ﬁ:t rotabion for the opening ab.wvarious degrees of Jow openivg; |
There is much varience of axis position, Clapp concludes that 01 the
axzs for this movement, éﬁ&a}}ﬁ the one used for exbreme ovpening, sre
Tosated oubside the mendiliie,

| Uplich (19%9), nelng a photopraphic tedmique in studying Hawr
riovemenbs, stated that in opeping the condyiss start thely forward movement
Imediately and only a thanging axis ean be Paspongible for the opening
movenenb. In discussing the possibility of terninsl hinge opening Urlich




\

TR
asksd three of the subjechs to rebrude while opening maximally, Two could
not suppress the forward movements of the cordylss, bub the third did
carry out an opening movenent to almost half of its exbent without any sig-
pificant forwerd glide of the condyles: The condyles did not remain
stabionsry bub moved downward and baskwad on 8 CONVEX LUPYe.
kmer, as quoted by Kurth in 1959, fecls thabt the eoncept of hinge
~ axis opening is whtrery to 21l idesl enginesring principles; because a
line bisecking the tuwo condyles &8 a hinge axis would do, invarielly passes
through the snellest portion of the condyle, The theory thab hings axis
is wob a fack, is subseribed to by such wrkers as Moyhan (1953},
Bemnett {1958), Beck (1959) and Shepard (1958).
\ Langet, I‘Iemr*, Hentes, Chmem, Fick and Braus {l&éﬁ«-l%‘?) considey
tiza'b & posterior hinge opening and closing movenent is posgible in posh
mortem propavations, tub not in the living individusls, Iuee (1946) does
ok consider that this movemmat is possible even in post mordem preperations.
fecording to Duce (1889} and Higley eb Logan (1943) a posterior hinge
opening movement s not pogsitle in the Living lndividusl. Also lLuce
(1889), Welker (1896), Chissin {1906), Gysi (1910} ave amongst those uwho
teke the view that the axig of the first phase of the habitual opening
movement is lecated oubside the condyle,

Barly hinge axis experimechs were performed on a eadaver,
Levao (1955) poinks oub thak hinge opening is mot nscessarily the nommal
peth of opening, I can readily be demonsbrated that a hings axis
recording will chow one spok in the presurienler region wierein movement
of the stylus oceurs, when the mendilile is volunbarily depressed and
elevabed., Ths aves demonshrated by the stylus may dencbe the radius of
the arve deseribed by the condyle and may nob hedegsarily exish within
the condyle.,

The infercnces draun cppeay to negate the walue of the hinge axis
recordings, tuk not withstanding the possidle fallacies in the pringiple
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ib ig assumed that the pos s:t.b:t.lm’o? definibely exists for a demonstration
off a valid hinge axis pasding through or near Zt:cfth condyles, Thus it
would seem that there are two traing of %ha%ht regardmg hinge axig
presence and location. It would sppear to me, howsver p thal the hinge
axig does in actuel: fach exist, although not with pin point asccaracy,
Thus hinge action seams t6 ocour bub I8 not clinically estimatabile to
an accuragy greater than & 2 mam. area in the immediske veglon,

Zechnique for Locsbions

Granger (1952) states that the precise location of ths hinge axis
is obbained by means of an axie bow atiached 5 the mandibular tceth op
clamped to the sdentulous pidge, It is similor dn fo oo @ conventionsl
face bow, exceph that -the side amms are adjustabile horizondally and
vertically and caryy pointed styluses logabed outside the condyles, The
hinge bow is attached and the pablent is coached to open and close the
mouth with & pure hinge movement; Now as the lower jaw is dmpmd Opely
and closed, the stylus is adjusbed until a point is Yocated oubside the
condyle where the poink of the stylus vemaine stationavy as the mouth
opens and dloses, This is carried oub on both sidss gimdSaneously and
the points so Jocated are bransforved to the dein, These fwo poinks are
now used to make a conventional fase bow transfer, ALl kechmigues for
obbaining the hinge axis poinbs ave similay,

Stoanesin 1952 technique is outlined bo demonstrate the simiiare
ity. The gystem described is for dentulons cases and ig as £ollowg tm
A mechanieal oxbension to the mandille is provided by means of a cash
aluminium clubsh, A steble background is provided by graph paper f£itted
to the car piecces of an adjusbable ear muff frame, The gross bar of the
face bow ig abbached to the clubeh, The adjustable amms of the face bow
are added to'the cross bar, The axis indicabors ave adjusted as the patient
opens and cloges, until they no longer move in an are but robate on a
single point, The poink of reference is marked on the skin,
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This face bow relationship can now be rolated to an arbiculator,
Sloans uges the axig negion line as the horizontal reference, the nasion
in gevieral being on ths right side of the nose at a level of $ to 4 inch
below the inferior orbital pointer, ‘

Such & Sechnique is advocated by Lucia (1953),MFhompeon (198k),
MeCollum (193%), vho devised the first kinematic face bow in 1937,
MeGollun feels that there is no possibility of corrclabing the position
of the hinge axis by uwse of facisl londmarks, The hinge axis position
may very from side to side in the patienb. As there is no satisfactory
tochnique of Xeraying the bemporo-msndibular joint, the only available
way of lTocking the axis is by trial and error mebhod as previously
deseribed. In the ecase of the edentvious patient a sbabilising devics
nay be abtached o the bite rim for positive fixation, Such a clamp
ig the Granger or Lavmi sen chin clamp for the edentulous patient,

The examination by Fischer in 1935 Yo 1939, and Beyvon in 1942 seems
Yo have siouwn that the hinge opening movement. is besh performed as a
pagsive movemenby O a8 an abtive movement alter cerdain Praining.
Posuelt in 1952 agrees with this congeph and has not found aﬂythmg ’ta
support the view that this fype of movenant should be performed as an
hebibual movement. |

Pape (1952 Ho 1956) fedla that it is the naturdl involunbary
cloging sbroke that pives the dosired funcbional condylar hinge position
and the Jaw mobion that veimives sround the hinge axls.

Cohen in 1960 advises the use of a wveriation of the Hickek chin
strap apparatus. to rain the pabient to use the hinge axis opening,

T+ is inberesting to note. that Collebd in 1955 has pointed oub
theb in eupirical facs bow transfer carefvlly accomplished, is within a
fow millimetres of the Kirematie tyonsfer. The occlusion is about 100 m.m.
in distence filom the opening axis; thevefors, if is guestionatile if the
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additiondl, sgcuracy werranks the additiondl effort, This must be com -
sidered togethey with the faet of the inscouraéy of the kirematic face
bow vhiich my be as much as two ma..




Gerngral.s

In abtempting to locate and record centric relabion thers ore
1560

mevy problems confronbting the oporabor, as Hughes poinby oub, Anyons
who knows exactly vhers ceubric vrelabion is for all pabicnty, Jjust has

nob met enough pabients, We are Jyst beginning to comprehend the role
of musele aekion and jJaw posibion, our concephts are confliching and

nuch rescarch will be required in order to place & firm foundstion under
this very important phase of denture ﬁanst&*‘aaﬁ on, A betber understanding
of conbyic snd gueentric ralabions may mﬂmanca Uy ﬂ@ﬂ%pﬂﬁ ai

| mﬁa&w booth forn and ,mangmm.

~ Basidally thers ave technical probilems and mgre}iﬂegﬂaw problems,
Bub it must b rambam& that sentric ralatim, antil Yecorded, is only
one position thad the eéen%zﬂ.mﬁ manditle may assume, Any mandiiniley
pogition is govemed by sonneeiiong Yo the skifll, that is the muscles
and the fempovo-~mandibulay- Joink, and in studying this topie the role of

these mentioned factors mush be ghven due mﬁiée?&um.f

hﬁsmﬁ:atxma %
| Tn 3939 Writht pointed oub the pecording fakf beilanesd cenbric

releh ion nob only conglsks in pepgistering & point in space, bub it also
involves perfent balance bebween tha jows in centric relation,

Kszis in 195 claing theb from the wnderstanding of physivlogy
of masticabion it ig cbvious that a gymarnie: palance of the mizcles
irvolves and of the foress apd stresses being gonstantly actizated is
ossential if the true temtric relationship of the manditie is bo be
recordsd and repistered, If the centric velabion that ia rocoyded does
not reflectk a brug bilance of the nuscles and forces involved, then
fanetional requirements will not be satisfied and the established cenbric
nosition and occlusel patborn will not vepresal 2 trus funetional

occlusion,




Joint Trwolvement:

Sicher in 195L indicates thab in centrie position the head of the
mendible iIs opposed to the posterior slops of the arbicular tubercle snd
ig nob sltunted in the decpest part of the articuler fossa, Thig
gseeningly labile equilibrimm is maintained mamly by the interlocking
cusps of the odcluding tecth vhidh prevent further movemsnt of tho
mandible wpward and, backward despits the conbraction of the masbicatory
myscles, The articylayr disc aids in stabilising the pesition of the
condyle, filling the space behween the mendilbular head and avbiculsy
 £ossa, The warying thickness of dhe posterior part of the disc in
individuals with high or Tow artieular tuber’cles explaing vhy, in centric
posibiong the head of the mandibic iz in a folrly sinilar pelation %o the
helght of the articular tubercle regardless of the depth of the arbieular
- fossay The doeper the fossa and tle higher the tubercle, the Hicker the
posterior park of the dise, Hovever, the dise is only a rclative or
agcessory suppord of the mendible in ocelusal position, becsuse the dise
itself is moveable against the bemporsl bones and can ash as an additionsd
support ondy if the upwsrd and backward movensobs of the mandillle and dise
ave thecked by bormal. ecclusion or normal miscular ackion;

Thal the Seeth pavticipabe in dehoviining Hhe pogifion of the
- mandibnler head should not be imterprefed as moaning that there is nob
presawe in the joint ibselfl

Sheppard (1959 does 1ot fedl $hat the importance relepated %o the
condyles in the function of occhusion is warrvanked,

During masticablon excessive occlusal contach is rove, lipht and
flecting in nature, Thus he clains the wisdom of irkroducing pathweys for
maaticatory moyemenbs whidh do nob setwr in masticabion, and of governing
them with abocemal, condylar movement. and £ron & potentizily hazerdous
condyle position is questionabie.

This concept would seem to be supporbed bySSilvemman (1956), who
points out that patients with bilaterdl condylectomies perform gquite
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adequately, They have a cefibtric relation which ecan be recordsd and
duplicated. ag if they had o bemporc.-mandibular joint,

However, the importande-of the gondyles-gamol be pverdooked.,
Apaxt from the mechanieal irritation they received if the cenbide relabion
is ineorrectly mecorded, they provide autonmnie impulses, initiated in
the eapsular propricceptive unibe, which play an enopmously important
part. in mandibulor positioning: This is portielerly so in the edenbulous

That the menditle my assume a gonbric relation consistently.
withoud periodontal or.capsylay propringepbors is a4 thibtuts fo mbure®
mechantems of adapblon, vather than an indicabilon of lack of importence
of these shruckures,.

Pogitions *

 Shore {1959} says there seems fo be no single analomic veason for
cenbriv relationchip of the mendible,  The Joink capeile and the ligoments
arg looss, the muscles are in warious shubes of tonus, and thers sesms to
be no fulorum posterior or superior to the head of the condyls, Neverthe.
Jass; the ivberaction of the newrs.mmsculsr mechantem, the Lempoyom
mandibutar joint, the testh and the ligaments credles a basicslly accinrate
and constankly reproducshle posture and pabtbern of movement.

| Posselt (1958) emphasises $hat ik ig a position of hermony between
the components of the mesticatory system,

Kingary (1059) points onb thab vhether the pabient uses this point
frequertily oy moh, ond this is a matberof some conbention, it must be
agommodabed in owr plan of occlnsion, Therelore, he likes to think of
centrie relation as thisreference point, Ib is the veferende point for
the developmert of the plan of veclusion and also Lop the determination
of oeccliussl inberferences in centric occlusion, This introduces the
prodlem congemying the recessiby of gontric relation, Being o border
pogition it s of significance in plamine ncelusal rehabilibation,
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Posselt £1‘952} was ﬁblra to prove the peproducability of the
pegsively retruded position, with & variation of only .08 mm, within
the degree of posterior bite opening of 2.6 1o 0.8 M, He songiders
that: sueh 2 degree of rYoprodugability of position of the mandible i
relabion to the maxilia Justifiss the term, border position, Under
practical conditions the arrow point is geterally recorded asbively.

Between the position thns obtained mnd the one athieved by ppans
of passive arrow point tracings difference of less than 6.1 m.m, were
agcertained, DPosseld does nob think that such a differvence f8% be of
mtl ¢zl Impoybance, He has dise shomt ﬁmﬁ & yebruded position of 't'}ﬂg..
maaditite in the individual case, luads to & much Jess varying ubere
maxillary velsbion in the saggital plane than dees hebitnal clesing
mavements eyen vhow performed wiith the head redlined or in the sitbing
posibion.,

Bops (1959)) demonstrated tiat as contrie welation is o pevimeter
oy border pelation, oil moverenbs of the mandible spe forward or letersl
fyan iby )

. Thug &t wonld scem thet centyic relation ows in iﬁ%@é&i’i‘;ﬁm& By
the fact theh - ls veproducetie, wecordabls, and belng a border position
211 ogelugal movement must be anbepior of ik, and ity dhorefore, provides
& refercnece point for the harmonising of the otclugion,

It 1w used as such a reference pointk by the Mefollum Sthool, for
example Stallard (1937), Melollum (1939), Stuart (19390}, MeClean (1939),
and Granger (1945-50). These authors ¢onsider & pogition of the mandilble
Gorrespdinding to the avrow point to be the refersnce. They believe the
areow point condach corresponds to the infexiecuspal poaition.

W have comé t vedlise thab cenbric relabion fs the border
position of maxinvm refrusion.  Howsver, is fuvther retyusion obtdlned
if distal presswre is applied to the mantitle? That is, is corbyic
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Ulip in 1955 feels thab in bhis opinion there. scems to be no middle
ground in the argument of shrained versus unstrained jow relationships,
The funétion having by far the greater number of adherenbs favours the
unstrained condeph, In making maxillo-manditular records this group is
carafiul to avold any force sgaingh the patientts chin ag he ¢loses, This
iz based upon the belief that force exerbed by the opsrator sgainst ths
jow will cvoabe a conditioned or weflex movément resulbing in.an wmatursl
Josr position.

Agthony (1942} slse points oub that methods ubilising wwensl force
are open to cpitisisn as this tends to encourage profrusion,

Ulip fecks thad such s condition of pretwusion must depend. for ibs
validity vpon the glasticity of i‘;ﬁs invodved mitscles and Lipaments, the
comressibility and viscosity of e Joint tissuves and the fiexibility of
the bopes.of the mandible and ovanium, If none of the ivvolved mustles,
Ligements, mz—‘ealar Plssues, o Honss ares subjest to appieciatic distortion
while in fanchbion then it wouldappear that o shtrain ngef the raiabmﬁship
world not preduce an ivicorrect position. -

The anabomy and physiolegy of the jews tond fo refute the cone
ditionad movement thoory, The ovly muscles of the jew that gould possilily
be affected by the operelorts offort Lo vetrude the jaw arkificislly ave
the cxteynal ptevyeoids., Bib these muscles play no part in dosing

Hungtion, Dudng the fnal power closwre they are Relaxpd while. the
masseber, interngl pherymold and anterigr fibres: of the tempopsl, move
the mandible alonz a gonffned mediadl verbical and profeudive aren, 2
patient lefh to his own devieces Wtk consistently deliver a npaxdillo.
mandibulay record that is grosdly anderior to his nommal, jaw relationship,
Trereliore, it scams 10 be not so much & questioniof vresbing & vondibtioned
movenent, or & possible mal.posihion, as of counteracting an ammml

mrotrission,
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Contric rclabion is, hovever, a position of dynamic muscle balance
and mush apply to sl the miseles conrected to the mandible, A distel
prassurs teusing activity cither fscbonic or isometric, of the exbternal
pherygoids mush -be antagonised by other muscles of the sysbem, thus
Jeopididing the halanﬁa and resulting in the rYegistrebion of an incorrect
relabionshin.

Mover's {1956) experiments have Indicated thab in the mosh
retruded position of the mandille 765 of the subjects pbserved demonstrated
mmgcls imbalance and shtreining: Such supporbs the vurk of Rickelfs {1950)
Tt would appear, however, thab sugh hyperionicity wuld be indicative
of a patientts over zeslous abtemphba to vebruds the mendibls o may
indicabe the prosence of egcentric yeflewss vhich my have been used by

Tt rourld thus seen thab such a position dicksted by the museniar
aebion ean oy De realized if no foree is applied o dislotate the
rmgcle fopes: Thus gentrie welablon should be an unstrained posibion,
The defirition itself involves the wopd "unsbreived® and Trapozzans {1955)
points out that singe the individusl con assume this most velruded
nosibion volunkary by the action of his mendibdlar muséulature the position
s, of course, unstrained, He is mpporbed hewe by Havaw (1929); who
also ghooses th define centrie zelabion as an unstrained position. |

tLioned. h%ﬁl‘!ﬁﬁﬁi{
| There is ancthey mandiluler posibion which mush be mmﬁd&mﬁﬁ
Th Tresenhs on the same vertdval plane ag gonbric relabion and is known
b verious suthors as the functionsy position, Evidencs is at hang vhich
$ndicates Thitt this is the position ab which Hhe manditile sonbacty the
magiila doving sach physiclogic scbions a8 swallowinge in speech, Tt
is glso belipved to De the bracing posivaon of the manditle apaingt dhe
maxilia and shme suEhers congider it to te the ﬂm’ﬁﬂtﬁ%} ak ‘hha tarmination
of the masticaﬁa;y ghrols,

Boog hag found Hhab in 355 of his patients there is a tendency
for the Jaw relabion to be forwsrd of the pesterior terminal position,




This was indiceked by the gnathodynsmometer retording of maxdimum biting
fores in a frec horizontal range, These registystions recorded as much
as 20 pounds proster force in other positions then in the posterior
position, Some of these aveas wete ag much as 7 mam; protyusive from
the jow position, Bub Boos fosls that the functionsl positlion ig cOm
{ncident with the position of maximum pressuee on that planc.

Posselt in 1952 studying the habitual closing movenent found thaeb
the posterior retrided position corresponded with the maximum 1nter.

. cuspation. in onky 128 of his pstionts, He fouwnd wecobded habitosl
positionsg, dependent on the condition of the expériment, to by on the
average of D5 to 1.7 mam, anterior of the rebruded position of the
mendilite, The vecording of this anterior posibion, however, jelded
mueh loss cinsistent resulbs that the vecording of true cenbric posiiion,
Possell stabed that on this basis be would not consider theb a retruded
pelation of the mandible dhould be attempled as bhe opbimal sharting
ooint in side to side gliding movemontes, It seems to bim %o be precarious
s fouss the mandiblets lateral giiding movemenbs to sterh from s
robruded position, as the intermexillavy velabion scems to coineide 20

a Schuyloy staBes theb since 1923 be has been advogating the
advencing of the mandibular menber of the articulator. from 0,5 to 0,75 m.am,
vhen srranging testh for complebe eytificial dentures,  Fatlenbs seem to
secommodabe . thomsdlves to the denbures mere readily and requivre Jewer
ﬂﬁwﬁﬁﬁaw

1, fhis ds in accopdance with the Helt Group, Burth (1938), Denen
(1938), Bdmond {1934) znd Boos (194343}, who profer o mendibulap posibion
that is sibugbod sbod 1 san. anterdorty of the arrow poink, They
sonstder Wi latter to correspond to & vetruded o straived relabdon
while more antorior pesition is ofben charepterised ag bime or Sunctional,

Thus it wuld sppear that there ave twa position on the one plane
that various authors dasign ag being the position of meadimum intereuspstion,
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With z:*efarencze bo the posterior point the movement paths of which have
beon. recopded, tle measuremenis show a relabwelg great difference
anbaroposteriorly bebuwsen the :t?egi strations of bhe passively retruded
manditile and the habltuzl posibions vhich were vecorded with the subject
in the sitbing position, The difference belwesn thage prouns averages
1.2 moms end bas beer shebistiedlly ceteblisted. With the patient in
the dovrsal recumbent position, however, this dume difference zmounks o
only 0.7 man.

Hoyers in 195 poinbg oul thab sithough most frequent movemenbs
of the mandible during occlusal contact do nob occuy with their condyles
in the morb petruded posibion, condylar movemenbs will, neverbhelessy
take place in immedicte vieinidy of the position, Because we are abls to
meeord this retruded position of the condyles we ghall. cowili onrselves
Portabe and we Sl avail ourssives consistently of the opportundly
and age our yegistration as a bass of operations from vhich we plan end
comstruct the oeclusal pabtern of denbures, Host te shniques for toig
wepistration can be severely criticised on the grounds that the prohiem
hag been vicwed from s purcly wechanivel sspech while o assesement has
been mads of the meurcdmusculay conditions for correch registration,

If viewsd frow a pursly ansbomical poink of visw there will gererslly be
2 well defined difforence belwesn a rebruded bordsy position dmng
attussk conback and & @o‘s&tim of maximal inbevenspebion in a mmm
with o 0l natoral denbition, Bub if viewed from a neuxow soular
-aspech there will be no mch fundamental. difference, ﬁmﬁw Wmﬁlm ig
primavily pmiﬁrabl& to the other, They are just two differcnt vesponses
fo two different sets of impuloes and in mosh individuals Yoth sebs will
te eligifed. Tonsequently when impulses arise that move the pandible
inba a retruded posibion the occlusal patlemn of their denbures must b so
constructed that the dentures are not displaced when f:’;&iﬁsaﬁt ig wades in
this positiony on the basis of the cenbric yegisbrabion and rogistrations
of condyley maih inclinations we shell be shle to consbrugk the geclusal
pattern in sudh o mammer that the whole of the reguiremenhs of the
reflexes ore being mst in those patients whose condyles are in the mosh




17?
;
i,._..

-— MR Kl d o oy — o T W

retruded position during the initial and terminal phases of o etﬂ.us@l
contaahs

Brill in 1957 glso fecls that neidher of these two groups ave
entirely correct or incoxvedct, He feels thab camplete dehtures tist: be
mads on & regletration of the mandibile in its most actively retruded
position, If necessary this registrabion must e modified to the extent;
that the oodlugel pabbern will compromise yeglstration of pmvailiag
fanctional oeclusal pogikion,

Yayiations in (ont: i..,..:,_ b1 onY,
S m%mm i 1054 @m.nf;s oyt that for diinicdl purposss centrie

relation moy be considersd as consbant in the erech posbure for short
srberyals of time in the 1ife spen, Ib mish be concideyed, however, ds

a slouly bub constanily changing phenatencn vhich in the long view is part
of the dynemic vitel procoss ranging from the enbryo %o cessabion of life.

| ~ Hoyers {19563 feels that most é&rxﬁhﬁw paticubs do nob demonstrate
elinically dmporbant :ﬁﬁagaa in gentric yelabion abtribobalila o the
ageing process. He points oub that the zeversion to the use of cenlric
rekaion in ploce of ectentric relebionship soours only when the
precipiteting mechanisms for the ecosntric reflex are losb, Though the
periodonbal membranes go quickly when the fecth are extracted the mugeles
may rely on memory for swhile, Un this basis he feels et 1% is jmporbant
o ablew o mascinan of vectusol freedom in imnediate dentutes, He dlso
points oub thab cemtric relation is nob the same when one is tense and
$ired as wWien one io refroshed and relaxeds It is different shen one is
afraid than vhen one is gulte ab ease, This is in accold with %ha theoty
thab cenbrie rolsbion ig a position of miscle balance.

Wetah in 1O5E has indicsted that the gentrie nelabion position
Bocomes mops Stable wWith age, ot the concept of a fixed and wmitalite
centrie relation ig copbrary to all that is known of nenro-imiscular
physiclogy's
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The technique is based upon the use of a "Fransograph®, which is
a specific adjustable fype of artioculator vhich purpords to allow for
the asymebry of condylar head position and thevefore, the dgifferent
cenbrei of robablon,. The users claim that the condylar giohs are not
conreckted, bub in ackusl fach they are both abtached to the upper model
ard thus are fimly Lixed in relation to ¢ach other. The substribers to
this theory also bdlieve that the bopsion vhich is produced when the
epplience ig opened produces flexion of the shructure of the articulator,
Such torsion is ayoided in the natural case begause of the loosehess of
the suspension of the mendilbie in the capsular ligament sling and the
accessory muscles,

Page (1952-56) fecls thab the unsabisfactory vesulbs that oveur
from the dependence upon centric, and reglech of the hinge axis are that
the arsas of flosure upon which the teeth wore seb on the articulabor
in no way agres with the aveas of closure required for the patient's mouth,
& ¢lashing of €usps ig the unavoidable Tesulb, |

Page in 1952cindicabes, aecording to his theory, any gothic arch
tracing can d no mes than indicabe that both condyles were in Go-
incidenbal. t@miﬂal relationship ab some point in the seribing. Oub of
the hoad the aﬁiﬁ&ﬂ relate to nothing exdeph seclusal appodition in one
plane only, the hopdzondal, and ab one vertical opening: Nothing is
gained Ly cowbining & facs bow with a gothle arch fracing, Singe the
position of the face bow is locsted by guess work it hides an Iinacourate
relationship and transfer, while it ¢reates an illusion of acourasy.

Fage in 1955, claims that vhen denbric relabion lsuged the are
of closure in the arbiculator fails to coineide with the mouth are of
elosure thak mads the paths in the wex exiginally, Teeth mounted in the
arbiculater are nobt being guided covrrectly through the slips cub in the
wex and will drag or vefuse to close at all. Cusp tips and inclines being
seb up and formed by these sae orronecus closure ares in the srticdator
will repeat this same inkerferencs vhen the denbure is ingballed in the.
mouth, In contrast to the infallibdility of the centric relation bitg it
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should now be apperent, according to Page, why a hinge bite does not

invite trouble. vhen the jaw posibion or verdicdl dimension is ¢hanged .
The auastion is at what horizontal position, Yaberally and

saggitally, does Pagse selech for the position SF maxtmom occlusdl. conbach?

TH 18 difficult in the literature to find informabion congerning
this phase of transographic ideals. ' “'

Sehweitzer in 1957 indicates thab an imporbant objective in this
$hoory is thabt the sowaalled hinge bite be made with the mendible in ibs
most vetruded position. Adherents of the fransographic theory ugemanual
pressute in obbtaining these yedords, Bub it would seem thab the |
proponetbs of transographics record a retvuded relationship, which at
the eorvect verticsl dimension for occlusiom, is in actual. faeh wheb is
claimed Lo be ceniric relotion, | |

Coben ir 1960 slse uses the hinge axis as a starbing point for
sentric rolabion and states that the most importent mesillo-mandibulay
relationshiip to vecord is cenbric relation, This is directly opp paed
to Page's theory. -

L
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HeGollum {1960) upon vhose ideas of hinge aschion the ¥ransographic
principle is suppssed 1o be evolved; says the movement of the mendible
abe in three dimengionsim . |

2 Forward and badl.
3.  Right and lefb.

AL of these movements have o common starting point which bas
become knowy as cenbric relation,




PREPARATION FOR RECCRDING. !

In abtempbing o record the eentmr: rela’biﬂn of a patient, there
are two factors vhich must be assssseds ‘I’he anatomical position of the
mandible and the psychologle adjustment of the patient, The former cmbrages
both cranio-mandibulsr conne ctt:trﬁ, the tondyles and the musqulature .

Londylar ﬁ nnschi ong
Pationts who ake e aring or maéz.ng dentures, in the maarit;sr of
cases have experienced some yeavs of veclusel dishammony with resulbant
arthytic changes of the temporow-mandibular joint, Moyers(1956) had indi.
cated that any patient presenting for complete denture prosthesis has
suffered from a poor ‘ocelusal history or he would not be needing
prosthetic serviece. Alse as a pule these patients are in an age group in
vhich cﬁ.zmeal manifestati ons of & chronic or labent arthrosis are now
becgoming apparvent, Regardless of the presence or absence of gyuphons,
however, in all ¢ases the joint ghould be assessed as to its nomality,
This ¢an be done by palpating the condyles, by accoustic examination
and by refevence to the patient's denbure history., It is this weiterls
bellef that 1litbtle or no damsps is inflicted upon bhe fondyles vhen the
patient is wearing denbures with ocerlugal dishavmeny, Eeéazﬁle‘aa of
the lack of consideration that these dentures may have on the physiologic
stretures, damage scems fo be experienged by the slveolar ridges rather
than the aphionlabing surfaces,. In cases vhere the edentulous stabs hes
been arrived ab gradusily, ceclusal interferences gan be expecked to have
sanged some disturbance sven though it may nobt be sufficient to produce
an arthritis,

| The erthritis msy be of the deforming type, were Hie Lrritate
fon to the sbruchures of the joint has gaugsed proliferation of the
oseous shructures causing & restrickion and melformabion of the joint
surfaces: Such a fype of srithyitis ds commonly found im cases of long
shanding overesinsuse,

There may be inflammatory type of arthritis usually die to miero
Traumas which may be initiated by occlusal interferences in the nabural
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dentition and conbimied by* full dentuwres congbructed ab an habitual
bite rveglebration, In soms cases bhig artheitic condition, inflammation,
will be so severe thab it will be impossible {0 tecord cenbric reladion,

Block in 195l indicabes that in such dages there will b sssoviated

museuiar ambalance. ‘Eeg,mﬁlasé of the gause of pain or tension, firsh
sbep 1o to relieve the pain: It is only vhen the patient is pain free- |
thad we can hope $0 redord and reshore nopmal Jaw movemant. The treafment
for pain will vary with ibs poverity, bub ususlly relief can bs noted
within a few days by maseribingye .
L,  Webl hot packs for 15 minubes, thres bimes dally,
2, A soft dieb, giving joinbs and aﬂéeﬁaﬁe& strustures as mich rest

. a8 possible,
3. Anodynes, agearding to the specifie tweds of the @a*{.wﬁ%*
heo . Sedation, to assish in telaxing the paticnb.
5., Iﬁ; exbrone cases Injocbion of hydro«torbisons into the glenoid fossa,

This will give us a patient who gen be . aisﬂ&ie&,_ diagnosed azﬁ,
treated with mare ageugacy and loss éiﬁﬁﬁmfﬂﬂn “ |

friothey possibility exishs when 2 patiend remains edentvlous for

a congiderable time, ‘The menistus and other tissues around the head of
the condyle within the gapelor Yigamen$, gradually £33 in the spaes
ereated by a conbdmually profyaded mandible, The tissues ‘S‘!lfrﬂufﬁm’ig the
capsular Iigoment pross die Ipament imerd to help £iXl the Space
eroated by the conbinuous protrusion of the mandible, This condition
prevents the imnediate placement of the mandible into Its wost vetruded
position, Por that reason the dentish must expech %o spend considerable
time In esbablishing centric relgbion bacause thess tissueg work hack

inbe thelr normsl posibion rather slowly,

Swenson in 1953 has poipked oub thab It offten tukes o good paxt
of an hour in dases of badly melspositioned shructures in the dondylar
joint B0 Yeeposifion these tissues., T6 would seem that in some cases
even mores Hme must be devobed to this ge~positioning and it may de




e I o, Mk g, e g "ty IEE—
]

i

— T A - "I--=-|.—-t'l5 [ a——

advigable to e ass::mbe mugeular exerc:.. sas i‘o r the patient to perform at
home over o period of & week, The time spent i rewpositioning the
tissues of the temporo-mandibular joinb is well spemb; if the condition
is nok corrected the patient works back into the retruded position after
' the ‘dentures have been maerha&* Swenson hes indigated bhat failuve to
r@»peiﬁi’m.ﬁn these bissves wWill yesult in premature conbact in the antexrior
region of the denbupes, The irvegulap loss of teetlh has ¢ften shunted
the menditle into a siight protrusive or lateral position or both, It
is £61% that the most favourable position of the mandible for complete
dentures is an edact ventyie reletion, The muscles, bcma;; 1iganerts
and the teeth and a1l struttures grow into vhab might bes ﬁﬁmﬁ & muscle
centre, To Eharge this muscie ventre 1s to Jnperil the atability of the
&entms,

Tissue around the gapsular Mgament wey be displaced by initiat.
ing excrcises similer to those desgribed by Boos for muscle therapy.

Block in 195k bag indiested thak in associsbion wikh arthritie
dhanzes there will be mmsculer inbalance whidh may result froms |
L ineven oculussl eandacts which fores the jow Inko an corenbrit

pelationdiip, sometimes cdlled & habit bibe,
5. Emphionsl fackors.vhish lead to clenching of the teeth and
somebimes bruxisn, with dbnormsl and maybe uneven wear on
: | otolussl m&%ﬁ& :
%, - Artheibie changes within the émmtf, cither Toeal or eo-ineiding
with systemie eonditions,
Le Fpaumabie conditions,

Hoyers has indicabed In 1956 that a poor occlusal histoyy is
assotiated with musenlar hyperetonieity, and is most commonly found in
patients of ‘the edentulous dategory.

Prapozgane in 1955 dlso poinks oub that urequal ‘ﬁﬁﬂiﬁlﬁy‘ of
aftaching muscles may produce a mgis%rabim which doass nob reveal iks




1
7

[ ST R
-1 186 ]
inaccuracy immedistely. Tracings or interocelusal yedords of the
position of ¢enirie yelation cahr be checked mepeatediy with the
condyles in this position, Sine no Iindicabtion of the inherent
inacourdey is manifested in the veglstration; the condylar position
thus obtained is rogistered and utilised in the treatment indicabed..
Efter a vayying period of *tima, an examination of the m&;t:ciﬁusﬁ.'
occlysal, vedabion will revesl & disharmony of occlusal relation ?&xit:h
can be atbiibubed to no othey . reason than the vepaining of muscle
tovdeity on the affected sides He poinbs oub that the primery aiwm in
registering cenbric relabion in the sdenbilous pabicnt, iz 'to dosaway
with any edesniric reflexss vhich night have Dbeen tised, The memory of
pravious egcentric positicns may persist for some time, However, in the
abgerice of pericdontal stimylation bhoge mandibular positions assumed to
ayoid ocdlugal dishaymony will sventudlly be forgobben unless @@me‘hmd
by dentaves constructed to an erronecus mandibular relstionship,

Posseld in 1958cirdicabes thab in the diagnosis of abnormel. function
and the yesbopation $o nowmadity, it is of purvemowst fmporbance that e
start by climinabing miusels sposms, Thisg my ioclude one by mra of
the following meaguress
1o Mmsenlar welasslion,. |
2.  Theurapeubie exevsises of muscles.
3¢ Dedinsal adjustment by prinding,

Iﬁmculaa: Rel

* The Shpmmffa {339%1 found in their clectro-myographigsl anslysis
that in 157 of patients, rewrs«musédlar relfaxstion was reeded Lo produce
the reletively quiescent slettrownyopgrem of tenbrde position, A4 combine
ation of Mephstiesin and Deemison proved most sffestive in reducing the
tensions vhich inteyfored with the produckion of the myopram,

("ia0 gt drugs sach s Hophonstn offasbive and
Trapozzane alse found diugs Such as Mephenesin effestive and he
includes patient relaszabion by sach btechniques as Jigdling the c¢hin %o
effect a bamporary erasure of the wwanbed yeflex,
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Docellain (1960) Llisted the requiraments that would be
necessary for mamﬂar relaxation drugsw
L. Interription of a‘bmnml reflex exeitebility ailoding noTmal
" stretched muscle adtivity without. causing congomitant weakness op
obherwise altering the mmaai funetioning of the central, nervous
Z.  Minimdl toxicity with a wide range of safety in dosage.
Fe No wnboward side effects, vhich migit contra-indicabe its use for
the averpge anbulatory. dentsl pabient,.
Lv Base of adminishrabion,,

Probolily the most commoxly used drugs ave thoss yrevicusty
menbioved, Hephenesin and Dormisoit, Uccellain experimented with a dyug
Robaxin, which is a methogebonsl, He set up & controlled bes, The drug
was uged in a 250 mg.dosage and an hour wayg allowed for the drog to dake
sffect, The patienbs were divided inbe a fast grovp (Hhose who Tequired
1w 10 minibes to seribe the arch), a medium group (LI ~ 2% mirmbes), and
a dlow grouy (25 mimubes ard over). However, the author was yinable boe

asrvive ab any continsion mgam% the drug and no sim‘fiﬁanﬁ pablern
gonld be iftcstm@l

By | Thenrapenbic 3 aaﬁ’ﬁf gloss |
| Buos in 1956 ﬁesmbeﬁ an exereise which is exgellent in condibion.

ing the msewlature, Conditioning mey be accomplished by this exercise

which strebches the miseles and allows than to come baek Yo vest position.,

A ‘complehe exercize is % have the patient hold the head in an upright

position and go through a series of movenents of the menditle, PFirst the

patiient opens wide for about half & mirute, then relaxes and Jets the mandiile

come to regh positien. Do nob aﬁmpﬁ te pogition the jew, The teeth

should never come togather 2o theve will be no guidance by the existing

occlusion, Next, the patisnt moves the jew to the right aw Far as possible

ip o slow conbimious sbrebch and then leks it drop back to rvest position,

Then he moves his jJaw 4o the left and lets 1% drop back; then forward,

back to rest, retruded as fav as possible and then to zesh, and then open

and bagk to rest, The forward position and dropping back to rest ss wsll
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ag opening wide and comirg to rest wAll often help in bringing aboub a
normel. vnsbrained mendibular position., The exereise may be used by
prescripbion by requiring the patient to follow the prescribed movements
for bwo or thres minutes four bLimes a day. The pabient ghould be
cognizant of maintaining a space between the testh. If the denture
interferes they should be vemoved during thess exer¢ises, whenever the
patient Finds himself biting on his teebh he should open and streteh the
mascles to releive the tension, The exercise isg i no gense a method to
develop mugcle m::' « 1t is a procedure o ralieve tension and producs
relaxabion,

T wondd Sma fo ms that these muscdlalk exsyeises are so desire
abls that it is indicasbed that they should be preseribed to all, patients
before recording of the cenkpic yvelablion, In losser cases of hypers
fordeity Kile (1955) used a functionsl chewing procedure angd then, with
the mistles tired by sach an ackion he feels a sufficienily accurate
ecelusal centrie preletion ¢an be obbained for mounking of the tracing

Swenson {1956) has also indicated that the use of a central
bearing point s an exdelleont aid to exexcising o forwapd end backwerd
movemend, because the patient hag a sliding surface againgh which o rest
while exeveising the reposition the joint tissues and weliove hyper-
tonieiby of the muscles, )

Yioyers in 198L fewls thabt in moukhs in which an exbrene
gerentricity or serdes of egcentricities have been used, it may be good
- prackice to teach the pabient o completedy yew mandibudar closury
pabtern and position, for example ’ﬁs:mg the hinge eXis even thongh the
pabicnt may not have used such & clomwe paticrn previously andg the
position may nob necsssarily ba the true centric relabion,
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Poycholopic Preparation of the Patienbs

Kingasry {195?} poinbs out that regerdiess of the tochnicue usedy
ore must puard against errors of pabient origin which are those daused by
tension, habit and moods of the patient and the influence of the denbist's
abtitude, irritation vaused by dentire bases or general btenderness of
sapporbing vidges.,

The problem of securing cenbric velabtion is in lorge measure the.
psychologic problem of encouraging in the patient at the time of closing,
processea of mind vhich habitually o ordinarily sccompany this closing
movement, In the tese of the patient vhosze atbitude remsing alb cfioss
ptmposes with thab of the prosthetist the mosb gerfeetly constructed -
dentures Will not give thely satisfection, |

in secduring eentric rciation the progthetist desives to have
naithier the wholpfil or the helpful sbtitude ussumed by the patient.
The desived ﬁ'ﬁsiﬁg movererd ie av untonsclous habit, I any single
phase of this method {e«g. squssh bite Y of sefuring ¢entric relabtion may
be said bo ke bhe mosh important then e shsengs in the saterdor portion
of the m&,’iﬂ;e of angbhing upoy which o Hie ﬁaﬂmﬁuﬁea thig fachor.,
Tha idea s th aﬁ it climanates the poosibility of the patient bitiyg on
his anteriors em} thus prevents the protrusion of the mendible during the
vedording, For this puxpose the word ¥0linch* is bobier than "bite",

Fopnas {1935) emphosises the imporbande of toking the patient's
mind off the bite iaking operation, He &lsg allows time for the pabisnt
to condifion himself to the Wike Blocks so thab bhese my not present a
menksl block to the posibloning of the mendible.




GOTHIC ARCH TRACING.

The Gothie Arch kracing has been known as & sysbtem of recording
Jaw movementsfor some time, The phenomsnor of right and lefh inter |
seching ares from right and lefh condyles was known and fully deseribed and
illugtrated by F.H,Blakwill in 1866, The first needlie point tracing
device for applying this looledge in denture construction, seaus o
have Yeer inkrodused by Hesse in 1897 and given greater promingnse by
Gysi in 1910, It was then found that the stylus traced a figure in the
- wax or soob leyer of the table resembiing & vhombus, When the pin is ab
he anterior point of this vhunbus the lower jaw is in cenbrdl occlusal
positiong thab is, the condyles ars ab rest in thelr mosh Pebrusive
position in the fossa mandilbulayds from shich latersd movements ecan Be made,

. Im his oviginsl appliance Gyl ssed modzlling compound coclusion
rimg, i order to maintain %he vorbical dimension durdng the feedle point
traging prdtedure, %ﬁllﬁpa ;11.%@3* nointed ouh varicns eryors produced by
this tachnique ard shobod thal ¥if one vedlusal ¥im is silowed to touch
the oifer during the Intersl exbrems positions; wodus pressure is bound to
be exerted on the contaot gide, and on asgount of the resiliengy of the
mderlying tistues, the side mob in contsch wild e unseated Just enough
s pouse o £21ss veading for the horizontal Inclination of the condytay
pakh

Smith has pointed oub thab Sifting of the bases may sasily decur
apd !ﬁﬁer meh gmdmimﬁ it is iFficulk for the pebiont to make aaaumte
retordings. Phillipa Hﬁmﬁ&ﬂmﬁ the geotral beaving poind o maintain
vertics) dimension as well as to centralige fopces,

Stansbury introduted the use of plaster of paris for fixing
mondiblay and maxillary rims in 3928, and Sears laley devised & means
of extravorsl fization incorporsied in his Scars Trivebl.

Another ehange in the grophical mebthod vesultied when the cenbral
bearing point used for centralising fordes apd sbabilizing the Jower
oceclusion vim ¢lso served as g iracer to register the inbram-oral Gobhle
areh, Various intra.orsl tyacing devices have been desgrived by




Blanchard, Hessermen, Coble s Haxrdy: and Wagbrov ‘

| Anctlicr early type of inbra-oral registrabion was affordedby
the Needles technique in 1523, in vhich thee cubling ping were attached

o the mmilary ¢eclusion wm, This suthor suggested the nge of

spherieal. oecluding surfaces on the modelling conpound o aclusmn rim,

Hight, S BaL'S , Houge and Terrell and many etham have devised
trading mechanizms of thelr own design mﬁ?;;mh enakiis than to seecurs

dependable repi. strations,

Mavis poinbs oub that wp to 1928 theve were twy bechniques of
establishiing conbric relationship of the mandible W the Haxdllaey
the first is the gothic srch tracing after Gysly and the sscond was
leedlos? Method. The latter tedhnique was supposed to establish three
importent fundamentals, the centyel relatienship, lateral movements of
the manditile and condylar ineclination harmonious to the cases
Wechand s
T bhe use of tle gothic arch tracing by one of the. several
Sechniques the mandibular bopder movemerbs on & peybicylar plans are
veoorded and a tracing the shape of 4 rhomb is developed. IE central
profeusive movemert is made the exéureion will gsuse the seribing of &
diagonal, The point. of intersselion of this diagonsl gud the two distal
aress of the rhonb is considered to the position of cenifis yelabtion on
that particular vertical plave. The only purpese of the gothie areh
tracing i to establish a vigugl point of referente, The appliceblility
of the grephic tracitg is best understood and the traving is mosb
vyalualile if tresbed os an independant park o gperation in technique,
IR we vespeeh the mhic fracing of the jow movement as an indexing
£aeixw fram vhich %o starh onv work, we realive the if:ﬁl velos of the

Sears (1952) indicates thad what the operabor wants to find is &
single position on 2 horizonbal plans,
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The scribing of ares, he feels, oc
vack of the condyles ach as sStops, 1hon both the condyles meeb +their
shops, the needle poinb can move L here o the Tight and bask only
antil bhe left tondyle again meebs its stop} 1% can move also to the left

orlly until the right condyle again meebs its stop .

Aprile end Salzer (1947) believe thab the gothic avgh fracing
depends solely upen the mechanicsl possibilibiss of morement governed by
struckure and the relation of bones and iiganents, thus it is nob the
position of the muscles theb move the mandibite vhich determinss the

plocement of the poink avound. vhich the mandible wobatas, They experimented
normally; bhen with the

on & eadaver and perfommsd the tracings Hrsh
od ard then with the Tipamenbs removed, It wag found thab

cheslks rerov
Fheve was & progressive snlapgenent of e vhonbus of movement bub the

position of venbric relation remained conabarit.

curs because the tissues, just

They indiested that the tyacing orily csased bo be whombold when
the condyles were vemoveds Aprile and Salzer thevefore eoncludeds
9 The tracing Tom of the rhombus of the hovizonkeld novemenbs of the
nendible Yesulbs from the disposibionel ihe 0ESeOUR Loymations of
the temporo-mandibuler srbicuiations, | |
2 The interwarbieviay Eibrocartilages, eapaiier Ligaents and interral
and exbernal, letersl Yigaments, Timit the axtonsion of thess movements
- and deterning the length of the sides of the vhambus,.
Fs Phe st callad accossory Iigaments do nob appesy Ho have aqy
influenes on the tracing of the pothic avch,
biw The musclos snd obher soft tissues appeal To have ho influcnee on
n the bemporo-manditnulay svbiculations

o oeyexe adferations AY oeony &
withont interfering with the patientts ability to brace a perfect

pothic apch bwacing oF vhombin.

ficences
Kazis {(1954) says Ik is generally agreed thet centric relebion is
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indicated by the apex of the gothic arch tracing. He points pub thab
this statement is drue in essence, bub modification of the congept is
nedeszary for it is possilile tn cobbain a gobhic arech tracing with
instrumentation, that does nob take Snto aceount the functionsl sspects
of mastication and hence the apex of the gothic areh tracing does not
represent the true funebional rolationship: This position may vepregent
a balanes of the muccles operabing only in one plane, In order for &
gothic arch trading to bz Yopresentative of the We Dunctional relabtione
shiy of the mandible o the maxilla n funciional balancs of the fovees
conshantly operobing in both verbiesl and horizontsl planes must be
shbatned,

- ﬁféagar £1952) on the othey hond feclys theb thowe Sre scverdl
wessony wyr the apex of the gothic avch is nobt & relisile gmdde Yo tentric
reloflon. Firstly, the centpic voldablon is o verbicsl rotabionsl
relationship, whevsay the gothic srch is mercly a position on a4 ROYAZODm
Pl plave, Bauelly lmportend is the fact that the cenbtric pelation is an
extremely precise polationship, Wb the gowcalled apex of the gothid aych
usually Soes nob exist, Granger fecls that a curve and nob a poing is.
sffectad. As the condyle rotates in lalersl excursion of the mandille,
the cantre of rotation is sliding across the trough of the Losss in the
Bennett Hovement, The combination of xotabing and sliding sideways mikes
i% Jopescibile for the renditle bto produce n apex 84 & polub where the
e Lives neel, |

In 300 pases Grangsy found that oy pavedy wag a sharp apex
presented onthe gothin avch tracing,

* Buk ’impﬁz%am {1955} hes indlcabed vhen making & needle poinbk
tracing for estetiishing cenkric ralation on & potient with 2 nowmad,
temporo-nendibular joint the apex of the Inibisl Yvacing will be xounded
freouently instead of haying & definite epex, This moy resulbt from the
patient¥s Loilure to underabond vhab is reguinved yhen the right and Jefi
Iatersl moyemenks ave made 0r b may be due Po & elight fiiling in of
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Ligsues behind one or both of the condyles, In such cases he fecls thab
persisbance w1l produce the needle point tracing. Had a rounded tracing
boen used, the resulbing drea of mal-occlusion would produce sn inesvibable
shifking and sliding of the denture bases which would result in instabe
$1ity of ¥he dentures and all of i%s undesivalile sequelas,

Furnas (1935) hag stated that ab times the spex of the tracing is
flattened or squared off) vhich diows that the. condyles have assumed a
new end forward posibion vsuslly due to sbrasion, extrachlon, or the
wearing of 111 fitting dentures vhen the Wite has been abnormally closed,
Occagionally the tracipg will chow two well defined lims converging
Loward en apex or angle. The apex will be missing and in ibts place will
be found o flak or rouwded surface connecting the two lines, This
information is of great significance because il shows that the condyles
can 1o Lonper refuvn to their origingd seat in the glenoid fossa and so
the mondible remains in & congtant probyusion, This condibtion is usually
found in patients whe haye losh thedr naturel teeth and have been without
artifieisl denbures for a mumber of yearsy or in cases in vhich artifi-
cial dentures hove been worn for many yeavs aod the bite has closed and
thus the vertigal dimension 1s shorted. If a covrection of more than
1 mane is requived Fumas feols the dhange ganob. e sceomplished with

comforh o the pebient, wiless it is very gradusl.

&b bimes the memg will sppear not as definite angleg with a
disbinet apex, bub rather ag a sbraight or Slighltly curved linej such &
tracing irdicstes that the glonoid fosse is practically a fleb surface
ard that ths condyles move almosh straight forward during the opening
and closing of the mendifle. As this Joosehess of articulation will
permit & cerbain latitude in the location of exneh cenbric relation Furnasg
focls theb any point selected in the near vicinity of the normal apex
will be anbirely satisfactory.

Scme aubhors have noticed that in a minority of teses the mandille
may be retruded past the peint of the apex of the Gothle arch tracing,
that is the digtal border posibion.

\




Gyeh (1929) and his followers, Brown (1930), Hight (1932),
Figcher (1935) and Fupnss (1935) are of the opinion that the manditle may
bs actively or passively moved posterior to the anrow point, corresponds
ing to o streined or forced relation, Heyexr (1989} dogs not fecl thak
this mors Petiuded position represents centrit relationg and he disregerds
I | |

Passelb in 1952 stabesz "Inmy sevies of cases I have nob found
any path posterior of the arrow point angle torvesponding to positions of
the mandible from which it should nob be capeble of performing lateral
movemenbs, It is true thabt the path has been yecorded on & few vocasions
with actively perfommed laberal movements, but ibs mosh anterior pard
in the subje ¢t in qestion has gorresponded to the arrow poink angle
obtained by memns of passive moveentisy and in such cases the angle
point actively recordsd has not corpesponded to such an anberior position
as Will generslly result from habitual glosing movemsrbe,™ '

It vould seem, however; thabt this condition dees exioh, possibly.
due to sone tempoyo-monditular irregulavity. Ibs significance hes netb
vet been ostablished, bub it is.cerbain that the move vobruded position
is ot that of dentric velatlon, :

Tmptications devived from the Included Anglet

mgsa (1935) toscrites the symphysesd: snpgle as varylng betwenr
8 dnd 120°, - In 1959LBoos Said that the move acube the angle of the

Gobhdic arch ﬁracmg the groater the hordzontal, and w’mﬁal mrlap
requilted.. f ,, |

fysi in 1929 pointed oub that the ingluded ang;f.a will wary in
-different poticnts, He placed the average &S boing 1207, If the arch
is registered favther fram the incisor point the included angle will be
greator, Gysl fecks he has proved by solid geomstry that the fom of
the Gothie ateh combines with the saggital inclinations of the condyle -
and incisoy paths, to influence the angulation of the facebs which
dentisbs madt moke on the mastigatory surfades,




K Gothle arch of 100° mqmes the formskion of relatively steep
facets on the tecth,
A Gothie axch of iaﬂ mqﬁr% faceta with averaga inclinations,
A Gothic arch of 1!:.0 requi‘rea facets with less than average

inelinskions,

- Karth in 1984.emphesised that the symphysesl angle will vary
acearding to the glane upon vhich the tracing is developed, He found
theb Hhe arches traced on varioudly carved plates and on flat plates end
with the natural teeth in conbach varied ’be%:-m onx 138° with the flab. plans
to 152° for the toneave plane and o 1&»‘9 on the convex @lm, Hey
thepefore, eoncludes that the Gothic arch is not tongtant when yegistered
mder difforent conditions and damnob be considered a fixed cheracteri shic
of the mastigatory system. Thus he feels, and indeeq demonsbrates, that
the recorded vight and lefh laleyal pasitions will vavy according to the
devics uged for @ht&nmg them, although nenbriﬁ relabion will yemaln

covighant,

Clhinical Teenniguss

| Thﬁ‘fe ﬁm many verdations in tﬁa agplie ation of the arch form for
. méwm the position of centric yelad ik o a% Xeash the direction
and Hmitakinns of the mandiinlay moyanerts ﬁn s gpecific plans.

Tndividual operabors have devsloped their own approach and mcamaﬁea
thely systems in the design of their appllance. This, of courss, leads
o a multitude of applisntes with many alipht vaviabtions, Besleally,

however, one finds two types of tmﬁiﬁg devices, the intra-oral, and the

X H0om0rAL .

.

*In&ramaral
Hodern :mbm@ral appliances eongist of a cenbrally placed pin

which dovties in function as & traging davice and, gentral bearing poink;
and a tracing table shtached to the opposing Jaw upon vhich the movemsnbs
are seribod, The appliances are simplicity themselves,
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~ Amongst the designg of these may be mentioned the names of
Coble, Masserman, Seidel and Ballard, |

Pleagure in 1955‘ and Silvstmen ir 1957 both adrocated the use of
a Coble Balonesy ho obtain cenbric Yelation, This device has the
cenbral. bearing point attached to tne maxillary base plgte and the
tracing plate is fixed to the mendiblar unihe

QOther appliances will atiach the stylus to the mandibular base
ohake, | '

- kg o diseusiion of Yhe position of the cenbrdl bearing point i@
veletant fo bobh intra-oral and exbra.opal appliamw it will be dealt
with labew, .

The Ballard tracer favolves & spring Jeaded ventral bearing poind
vhich ig gapsbls of delivering tension or pressufe upon the underlying
ruscoss, 1k would seem to me bhab this sppliance would be valid in its
- use onky if associated with Impressions boken under a simifar degree of
tonsion, Thus if the dperator favours the compression technique of
impression it wuld be suiteble to use thie appliance té provide the
ressure, It wuld seom that the tochniqus Jends iteclf o obbtaining
the inplboions and recording the bite registrabion at the one appointment.
This technigue has much to adyocake iteddfy o it ensures squilisation
of pressure duping the Bile and impression stages. This s nedessary Lo
sliminate 41 splacenent of the base plates upon the models and will be
digopssed laters

A type of waristion of the intrawcral system was aaaamha& by
Heedlea in 1929, He used occiusion prims et with & sghmetf; templabe of
radiug four inches,  This corresponds wikh the MHonson cutve theoly. "
Inbe the upper tim he imbedded thres wires which protiuded fron the rim
surface aboub 1% mam. The molay wives should strike skightly oubside the
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piddle of the inmr bite rims, Bach of these wirew will act as & stylus
to trace the paths of the respective points upon the surface of the lover
plake, By this procedure a balanced three point conbach has been
maintaired,. This technique did nob gain vexry much popularily and gave
way to the trading and recording technique of Stenshery developed at
about the same bimse

The inkrasorsl epplisnge is simpler in usep as pointed oub by
Berpatron {1956} and may be capakle of producing & more technieally predise
roctrding, This is stated in vespechk to the work of the Sphutnoffs,
who feel that the exbpraworal extension my interfere with the peurs-mscelay
roloxes associabed wilh the obtaining of trus cenbyie relation,.

P rﬁm

This system was developed first by Gysi in 1?1,&-;1?11 g and the
moverments wore of & gliding nature with the bile Mlocks constructed o
glide over each other in as frictionless way as possilile while the
tracing wos mads ab abmb the position of the Zip, This tochnigque was
carbersons and poducsd its own seb of inagouracios, Amongsh these was
diffialty of control, of the sppliance by the pabient, introdwiion pf
Labeprsl styesses whildy way haye dislodabed the base gﬂam ¢ end JifTiculdy

of obtaining equal distribubion of stresses,

The Gysi System wes replaged aboub 1928 by Stansbery's bechnique,
which eoplopd the use of o gerbral bearing point sliding against &
eneved plabe. The upper fracing plang was curved on & b ingh radivs
aceording bo the vesesrch of Dry Monson, The lower plake of stightly
graatey gonvexity (3%) secured to the lower dbite rim vith the convex
surfave vowerds The polnt of tasgency of these twe plates should lie
as nearly as possible belween the avea centres of the twa casts and the
piates themsslves should be dpproximately parallel o bhe odelusal,
plane. In the lower plate ab the poinb of tangency, & xdund headed screw
threaded in millimetres is inscried fvem tha underside. This takes the
place of cusps in the finished denture, and acks to foree the mandible
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inko a position belew that of cenhric occlusion vhile bhe protyusive
and latersl positims are being recorded, This derew alsp allows for
variation of verbical dimension, according to the operators desires.
The dracing pin o stylus and smoked graph plates are atbached to the
laberal surfaces of the bite rime,

Ths next step is ab the dhair, The purved plates are Jubricated
to extlude horizontsl dislocabing forces end the bite rims eve inserbed.
The patient s asked to mainbain 2 constant moderate biting pressure and
to puk $he manditle thyough protvusive and yetrusive magemants,

The base pla'hes are now ¥Femoved from ﬂiﬁ mouth and %he acmw is
slevabad o represent cusp Ezta:agh . Thay are again placed in She mouth

ahd bhe movements, before described, repe atets The introduction of the
-smap h@ight will cause the avyow design o be advanced 1,5 o 2 ., on
the smoked plabe, Iaberdl xeglstrahwn ard pmmw regwhramona are
then seeured,

The introduction of the venbral bespitg point paved the way for
preater acorracy and conbrol.of meny arch tracing appliantes. It is
inferesting to nokie, however, that the tedhnique of gliding of the ecdluslen
cdms has nobt beon enbively diseardedy. Kile 4n 1555 aduwoabed such 2
system in conjunckion with his Denbowgraphe He foels thak during the
process of chewing the ccclusion rims 4he mysiies of maa‘&wﬁaﬁmn TS the

dine fockops. ‘The tenporc-mandibuiar jolints wepe the S,imiﬁlm factors,
The tmeven coclusion rims with the dlighily opesed yerbicdd dimension
viors the inber¥erine factovs, With the verbicdl dimevsion svbelilished
and the ooclusion pims back %o the month the veclusion ¥ims bedome the
guiding factors and the muscles of mastication furnish the mokIve: powsy.,

Svenson in 1953, however, cameunts that extresorad tracings
wibhod & eenbrsl besring poind ays nok congidered very sabiofastory
bocasey although they give the anbesowposterior position of the mandible,
they may 1ob give the mesiilcwmendtbulsr relation,. IU hag been fourd in
Losting the vesults of this type of bite yelation thab it is extremdly
difficnlh o gob an equalised pressure on blodks of wax or sonpound,
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Afbar the dwelegmn’a of the Stansbury Check Bibe came yariations
on the same idea, Hight (1934) produced s tracing aprlisnce which
incorporated & contrdl bearing poinb, together with a fiat tracing plang,
Terrel {2?.951} and Sears (1952) both designed devices which redord two
tracings of the mandibular movement, one on each aida of the face, The
$nelination of the rhomboids btims established is used Lo compube the amount.
of Berrstt angle included in the pabient's mandibulay movemesibe

Kingery (1959) poinks oub that the extension of the tracing srm
and tracing plate oubside the mouth altows deteckion of any movanent on
the park of the patienby andavoids the gessity to lock the patiendls

jaw in & certain posiiion.
 Bub worldne on & more. predise lé‘src%ﬁf the Shpuboffs (I956) have
selronyop aph:.ea&fi& that the a%acmﬁ of .an extra«oral

introdwebion of any device oF ‘Eﬂ’h&m&l fo miah sragoute 48 _
act to produce & high mseolay activity, This a&‘hﬁﬁrﬁg in Xarge @Mﬁgh
o ma?mt registration of @hﬁi@ﬁgﬁ& Yoot position or coxbpic position,

on this mmr Finding i would be considered ot the infroworsl, .
applisnces would have more sglenbific shanding and would thug Le preforred,

| Bxbwamorally meny combinations are possilile, The tracings by Gysi
wore made ab or rear the inclssl bordsr.of the snberior feeth. The more
rorent develomenbs of Gysi ore apriiances vhich maks an sxiroe oral,
traging on & v coabed metal plabe, The instruments are used in vonbiyae
tion with the Fface baw to Indicabe the verbicdl, change in the gondylar

' ' P
path as & dusl. operation,

I, ’s“‘hilhpé’q ir duged one of the firsh ap?‘hanm o membine
conteal, bearing with exbra-mrel dugl, bracings, snd slso recarding the .
vavtieal change I Slavation of vespechive Positi.ons, Saar¥s Trived
srtroduced extre~opsl fization by plaster, The tracing is gxtra-orak



and a cenbrdl bearing point ig used, Stansbery! & device also has the
extra-oral: tracing combined with plagter fixabion which is introwordl.,

Te ;*rallg devige amploys ﬁ‘eﬁtré:l beaying, dual tracing, imi*aﬁng
feabures end a mechanicsl arr memeﬁﬁ that extends the usage of the

(g3
plagter checls: bite, ItItzGaliwir q&ﬂ inbroduced a most modern instrument fow

making graphic tracings and yecords of Jaw rolabtions, The instyument
yecopds the form and slank of the condyle paths as well as the ath of

the Bennett movemend, bogether with cembrdc position of the mandible,

This ig a mosh efficient procsdure and desirable for most sareful technique
arel research work,. A %ﬁﬁfal bearing poink is used to x‘ahava arg
interforence with thawi@giﬁ movenerts,

{1559

Simpeonts device z‘wireﬂ no pmmmmng 3 the bearing screw and
tracing pin is donbained in the waulk of the uppsw arch,

The extra~ordl dual grephic trafzﬁing, with the plasher check bite
furniches all the friformation needed Bo aﬂ;mst Y mﬂy adaptatle .
arbicutator or positional relabion instrument to relabive posibions,

| The nse of the central beaving; in Beling the graghie tvacing,
iz the besh huown methed of holding dhe mandibls in & stabe of stable

qﬁiﬁﬁm ammm@ the musaular forces and compengating Lo «ﬁeampressim

- The posibion of the centvsl beaving polnd requives some GOl
sideration, from the point of view of equelisabtion of pressare of the
vecording epplisnces: It would seem that as the centprsl bearing point dis
fixnd in rolation fo the Jow to vhich 3% is aﬁt&cﬁa&, i ﬁﬁuﬁ.ﬁ b@ aémmble

the mlla:y base plate covers & wider ayea and i thus aﬁlﬁ to disperse
suoh yressures withoub apprecisiile displesement. This view is chavsd
by Beckebt {1959), sho poinks oub theb b is betber to deviabe fram the

K, Quoted by Simhsowd W, 1939
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opbinmum in 'bhe maxilla rather than in the mandible, because by virine of
their thlalmeﬂa and texture the tissues of the maxille will tolerate an

ankerowposterior deviation from the palanced loa ding point mach betber
#han the mandibular tissues,

I feel, however, that a yule cammot be 1aid down as to the position
of the centrsl bearing poinb, lub the case in guestien must be examingd
amd assessed by the operabor ab the time of the initisl bite recording
shkage.

Anthony (19427 has indicabed that a cerdral besring polinb,
corvectly placed, distributos vontach presswre evenly over the denture
supporbing areos,.

Sears {1526) poinbed oub theb one sdvantage of plading the npedle
poind on the mendibodlay xim syabond of the maxillsry rim, is thab the
sngle formed by the Twe avess is thys mads wore aculd.

he fralus of this seens doubbfdl fo mes

e Gothi Tracing fochn oy

Blanchard { 1953.} Mfﬁhama ﬁm imporkants of selecting an insbri
menk uwhich does nok inbroduse 2 Iaferel thrust. This is yvoferred %o by
- Bockett (1959) as an anterg.posberior didlovating fores.  Thism awthor
chacks for this dislocation of $he base plates before the velabion v
mﬂmﬂa@i, by hoving the pationt dlose wntil the pin bouches the tyacing
olate, The lowssy Iig should be held dovm so that auy movamsnd of the
1lawer base plate on the micoss oan be observed. & similay observabion
is made on the npper base plefie, IF the fyont of the wpper iase plake
moras up andfor forwaxd and the back of it dowmerds vhilsh the lower
bite plabe spears to stay otdll (It is difficld o debect base rilate
movanenh when the pressure iz koo reer the front of the lower base plate),




dardig W L - *-I"‘ - M“ - -

203

move the Lower bracing pin baok wkil a alig,ht 1576 is nobiced ab the
pront of the Lower base plate, then move It fopyard. & little until the
Loves Hie plabe is stabilized, Phig will gmae e optimum posibion in
the so mobe difficult asEs,:

T the oceasiondl gase it will be regessary to WOV the pin sidee
weys in order to cbtain stability. This ta newilly due to differences
n the erea and/or transyerse stope of the bicuspid and molar strosd-

bearihe aveas of the mapdille, 40l .

Gages will present in shich the bone i&zz the arﬁ:«arwfm area of the
moaciile is grestly vesorbed snd there ig aleo & quick upeurgs posterior
%o the nolar ared of the mandible. In these gases congiiete stabilivy of
hoth bases carmob be ebtained andy as the noper rolsrates displatensnt
wektor than the lowar, it s besh fo estalblld gh stability of the lover
baER

nobhor soupds of u horizontal dislocabing flfgﬁe: may bz developed
at the dime of vagarding The z*a}.w&ﬁﬁ&}ﬁfm ‘%ﬁ%ﬁ#ﬁ%ﬁ Heleay ﬁlﬁ'ﬁﬁ}
poink ouh thek if proviston iy made & locking the poink ih ihe apeX ok
the traciog, By indeniing the Tl platicy & 15 sammenty adynosted, any
tendency Yo movement by the petient sill then resilh 4T Tneven Lompression
of the tissws; the dentuye base Wil be bipped; and the gan fran the
heprizontal will Be INo¥e sead. Thus the use of this type of leuporary
pixation s conkra~indigated, In bhe extracorsl fechnigue it gen be
shserved drecily 3L any menditilsy movement: kRS HCCURYEd, this is nob
pogelllte in the irdpamoral techniques

n
i wi J..',l-‘

et another sourcs of hovizontal dislocabing force is emphasised
by Trapezzsns (1959), tho fesls thab regardiess of vidge vglation o the
relabive mmoubt of tisoue & sptacebiliby, the angle at vhich the cenbral
beoring poind *iwmﬂﬁ ¥he oppoging plate mass e coveddlly considaved, if
the angle is no 9‘3 ki of She bases 18 Likely to ocour
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Thms it would seen that this type of erxor of horigontal, dige
1oeabion may be imbroduted by incarrecs positioning of the céntral besring
pin,; by incorve ot angulabion of the ¢ential beaplng pin ard by incorrect
fizabion of the cerbral besring pin. These gonsiderations must be given due
planning when using an appliance dependent upon & genbral bearing pin,

 Stanshery im 1939 indicates theb this type of displacement is not
directly propovtiordl to the force exerted, bat mili oceur $0. & Toaimun
even wnder mindmal pres SUPe,

relation been ¢alled to our ahhontion thal we have lock gight of another:
condition of equal importances; that is even conbach of oecluding surfaces,

Tt is possible to place a millimebrs or more of meberial between
the molors and bicuspids on one side of & natural dentition, and with.
glight musculay tension bring the tookh o gether on bhe oppesite gide,

A similar condibion may ocour when records are made using compound O WAXy,
if, owing to an upeven bhickness or density ok the oecluding material.,
greater wessure i required to displace the excess on sither gids, This
Yneven pressure or premsbure contach of aveas of oeciuding surfaces may
slan diskturb the relakion of vecord bases of the rolation of finished
dentures to the tissues. He points out that this Tesulting uneven contact
10 maxillo-mandibular yvesh position, such as & premature conbach on oNe
side, prematurs contael of anterior or posterior fecth, eppears to cause

. H
Helean in 3935 has emphasised the recessiby of even compression
of the oral mucoss during the movenents ard recoprding of centric
1‘8@ akration,




Errors due to lack of symmebry of the pressure gpplied during
the vegistration affect all typesd of techniques.. To accomplish equalised
verticsl contuact with the grephic method we must use a cenbral bearitlg
noint when recording the position, This central point of bearing mst
be accurately placed, A ‘hechnique for recording the correch pogition’
of the cenbrsl bearing point was devised by Stansbery (1929), and
advoeated by Buclkmen (1952), and consists of parsllel rods attached to
the extra-orsl tracing smm ard plate, If the rods are nob parallel
it is obvious tiat tissue displacement with resulbtant disloeation of e
bage plates has ocowrred, and besring points must be reloeabed vintil
pardilelian of these indicabting rods is obtaired. Frvor in placement
of the ventrsl besring poink could be reduged if more bime was gpent in
carefils aktachment of the bearing point device bo the occlusion rims,
A cortipdl, besring point is a device vhich aids ue in accanplishing 2
cortan end, Tt will Pulfil its obje¢tive only as well as it is made F
Lo, by the one who uses it,

Some degiee of diffieuily muy be espscked vhen the Bidge veldh ianﬁ
ave tot novmel, ‘Thapogzarky {1959) has mdmaﬁe& that theoretically
aqidlisetion of presswe is sssurad mder cerkain conditions, For exemple,
propet equaligebion of pressure may be expected when the ridge rélation is
normal, Thig is preditated on the assumption thab the cendre of the
mexiliory rim and the centye of the mandbaler rim coineide, Hoevery
when the ridge retrudes or protrodes; it follows thab if the cenbral
bearing point were sef in a position corvesponding to the dentre of the
bearing aves of the mandibulew avch, it would not meke sorbact ab a point
corrasponding to the gentre of the mexillary bearing srea, lnder these
circumskances the stightest hiting pressure sxerted by the patient would
resuld in a relatively exgessive amounit of pressure on the anberior or
posterior parts of the ridges, and Zavilby equilibrabion of pressure would
resull, causing diglocation and Jisritacement of the base plates. #An
analyeis by Kingery in 1959 indicates that in cases of extreme mal-position
of the ridges, the Gothic arch tracing technique employing & central.
bearing point may be contya-indicated as a means of obtalning centric
relation,
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Swenson (1953) indicates that there is, however, & dertain
latitide so that equalisation is fairly well obtained when the two centres
ars dloge Yo the same point, ' |

().

ﬁa@a and Seaps in }.953 poind mﬂ:r that theye ape many wistable or
varishic factors to contend wifh in the regording of a centric relabione
‘ghip, It has been theorised thab $o overcome these factors there should
be no pressure upon the Tissues vhen the regord is foken,

Trapozzens in 1949, for instance, favours the employment of a no
pressire technique, poinbing oub that cven degpite off ridge relabion it
would 8311 be possible to register denbric equilibrium if the patisnk
wotdd exert no bﬁ;mg, prossure ab the time the ridge relation wos being
fixed, Fixing he recopds with a zerc pressure wuld aRoid the possibe
$lity of undue tissue disglacarernt or the Likelihood of $ilbing and
sliding of the bage plates;

Tagle ond Sears indisate, however; that inmpdlity it is imposeitle
thet there should Be no pressure.  The mucosa, the sub.micosa snd bhe
capsular bissues &1l ednbein sefé movestle tissves and wikth move or less
funchionsl pressures sssociated with mormel mindle Sonus, sufficient
ﬂisylﬁémaﬁ% and &:ﬁﬂﬁaﬂzﬁﬁ may be creabed o ai%azz" & vebord

Stansbezy (1529) does riot, feol that the registrations should be
made ab ero prosswe, &8 focompended by Wright, Seavs, Tench, &o,

This is beganse of the bechnical imposeibility of moking Dits rims which
do neb exart some force md sesondly bedause genbrie occlusion, he Teels,
45 the position of grestest masticabing fores vitieh btakes place ab the
tormirat on of cach maebicaking shroke, 3

- Silverman in 1957 tclle his patisnts to bite hard, to bite with
dynamic energy and pressare,. This aubhor fecls that the biting force
develops the normal fanctional direction of the resiyliant forges of the
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misculatwre, to place the mandible in the most- petruded functional
position in relabion to the *mamimaa "

Gonsideration mush be gwan bo the demE» of pressure sxerbed
on the mutosa Greing the jwpression taking sbage. Obviously ii‘ the
impression ig baken under minimm pressure ax;d, the bite recerﬂed under
- maximm pressure, the displacerent of the tigsus thab enms mll couse
an ifcorrect mombing bo be effected vhen the base plates ore yeturned
o the noneresilient models, So that in evaluating the degree of
vertical pressure that diould be used to record dentric relabion, wWe
mash bake into consideration the impression technique, the amount of
mressure wmder vhich the denfupss will be functioning, and the amount. of
control which the patient can exert over the wertiezl pressure involved,
in registering the centwie yelation.

Severdl. of these factors tan be overcome if the impressions and
cerbric relabion aye vecdorded simultenmgousiy. This can be accomplished
using any introworal ampl:i.ame Some operakors, for exsmple Ballard,
use & spring loaded pentyal bearing @mnﬁ 4o produce what they feel is the
dosired smount of funchionsl stvess; They advoeate that this appliance
car be used to revord the impressions and the centric velation
ropiotyation at the one mppoimtment, I feel that such a devies 1s nob
physiclogically %é"zlaﬁiagﬁ as it delivers a pre-opdained stress o each and
every patient, regardless of tissus tone, condliiom of mmeosa and
maseulature, | |

(€).

ﬁwoug%mut ’sha ava:ﬁm:a.m of the Gokhic arch tracing *teﬂmlqna Hlicre
have becn mary sggestions made to gffech. conngebion of the upper and
lowsr base plales at the desired position,

Tn %ho days of Gysi, Hic rins were stapled together with hob pleces
of wire, Iater authors employed compound forcad inbo keys ob the sids of
the vims, In J926 Tench advised the use of rolls of soft compaund to be
used as 2 recardivg agent. This materidl was again advocated in X936 when
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Hight recomminded it in conjunchion with his apptiance, at it does nob
scem to have besn popular sinee thab time.

Té wns Stensbury sho introduced the use of plaster employing the
injeotion tedhnigue in 1929, Quick setiing laster abidl scens v be the
most popular meberial, Ibs use is advoeated by Simpson {1939), Smith
(1911}, Tetrell {199, Fleasure (1955); Porter (1955}, Kingery {1959}, |
Stuart {1959) axd Boos {1959, This materidl is employed in bolh b
orsl and extra-oral technigques and in both intra-opsl and exbrasofal
Fization, |

T4 is irkeresting to mote thab the use of wire staples vhich wes
Yaat advacated by Moyer in 193% bas sgain been indidated by Kile in 1935
to tonreet the uppey ard lower base plates: It would seem thab this
tochnique 15 the lzash desirable of a1l since the use of bok wive hag
obriovs payehologicdl disadvantaged, bogetler wibh the high possibvility
of inbroducizg. ﬁlsplmmt during insextion of the shayleam

= Sears in 1926 has infisabed %at for w@m indcnmariliary
relationsy any meberisl whick can be lept in & soft evough shate In the
mouth ko meke wnshrained vecords and vhich will. becone hopd within &
reasenatilc Bime may be wsed, Base plebe wax, modelling gompound and wax
aps the materisls used for this purposes The meterial, shovld be of such
clavacker that yecords obtained nay be used alternstely and yepeatedly
withoud distortion, It wrild seen bhat preosent dey bechnigues smply in
the majority of cases plaster as the xecording medium Zine oxide and
cupencl. inpression maberdal which is beirg advocated for dome in the
squash bite technigue mey be employed in conjunttion with the Gobhin
arch bracing, howevery I ten £ind no reference in the liferatuve relferring
to its use in such a technidue.




cabions for the Use of the Gothie Arch Tracing Technigque:

The Gothie arch tiacing is of inestimable walue in the cobe
strucbion of full denbtwres, Albthough it specifically mey nob be used bo
obtein £inal gentric relation, it provides fnvaluaBle informatior cor
gerning the status of the jolnts and mustullature of the patient.

- Purnas in 1999 has poinbed out: that 4 perfect tracing is obbainsble
in only aboub 50% of pabients, and sudi o ghabisbic surely indicatep the
value of the tracing, Ibs use is advised by HMeyer {1935}, Furnas {1935),
Hight {1936} and Pyoth and Schaeffer {195L). together with many others,

1% is not an infadlibie tethnique for it Involves theuse of a
mechanioal, spplisnce fo recrd & physiclogit shobus within a physiclogic
organ, and in this fach lies its Limitabionsy
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Takions

Kﬁ’%@W {1‘95‘?} Tiehs *-tha im%a%;zma of any am;ﬁa.ama which employs

a.central bearing poinhs

L. A Inck of conbiol over the amoiunt of ¢losing pressure applied by the

‘ paticnt, This io ivherent in the dlunsiness of the spriiange 2nd
amxmﬁ ma ﬁz%ﬁﬁ} is ﬁ;}mﬁe& e fmrmg imimé fhat the senbral

*f:mz&& Heam ﬂ}atf réi&fmca )41 i}h@ Tﬁaﬁ’tﬂﬂ senge of thes yaﬁlan%

inbroduces & donbhiul guanbity,

2,  Pablienbs presenting exireme prolension or vetiusion of the mandible
make proper placemend of the eenbral bearing poink sxiremely
diffiould, if not impossibies.

8 Patients presenbing large chumsy tonguss, extm xesar@man of the
ridges, or extensive amounts of displacestle tissues on the supporting
areas, prove troublesome vhen & cenbral bearing point is used,
Sherbeonings in this method will be manifested in patients presenbing
very soft yielding denture supporbing areas,
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Meyer in 1959 has indigated that avch tracing appliances used in

dentistry add to the Wilk inside and oupside the mouth and tend to make
the patient conseious of our efforts, vhich is not desirable, As a resulb
he will try to help oubt and thereby emphasise his mandibular movement,

For this reason some people's dentures are tuilbt posterior of cenbrie
relation, This gives them a great deal. of discomfort, even more than
when the dentuwres are construgted with the jaw in parbial. protrusion.
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