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FOREWARD

It Is felt that the problems of centric relation
and vertical dimension are so closely inter-related
that it would be impossible to adeguately discuss one
topic without considering the other., The contents
of this thesis are artifigially divided into two
sections purely from the point of efficiency of
presentatlion rather than to infer that these gre two
distinet subjec¢ts. An attempt has been made to effect
a rhetorical union of the two sections by discussing
the muscle physiclogy, which controls both positions,
in an intermediate position.

I feel that the two topics may be collectively
referred to as "Maxillo-Mandibular Relationship”.

A brief section on relevant anatomy has been
included not as part of the thesis but as a starting
point upon which onets logic must be baseod.
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YERTICAL DIIENSTON

Introduction

There ssems amongst the authors of todayts literature no doubb
as to the imporbance in the establiskment of the correct vertical
dimension during the process 6f constructing full dentures,

Boyle (1LO47) considered the ssbablishment of verticual dimension
is a factor of vory greabest importance in the construction of complete
dentures, He states that whether the alveola ridges remain prachtically
unabsorbed or wheother they have completely disappearsd is iwmaterial,
The protilem in all cases 1s to restore the verbical height. of the lower
third of the head and face to the proportions of yesterday, in order to
provide the highest attainable efficieney and at the same time to meeb
all sesthetic requirsments. The provision of complete dentures having
100% aesthetic qualities cannmot be achieved unless the verbtical dimension

»

has been gorrectly Judged.

Different subhors congider the eshbablishment of vertical dimension

to be important for various reasons, One congideration as above

mentionsd is that of aesthetics. ..Burtenshow in 1948 indicates that there
are sixbeen muscles of expression, ten of which are in the oral amd |
denbal section, and control the expressions of conbempt, sneering,
determination, laughing, sobbing, sadness, disgust and kissing, Thus

the dental section of the face controls most of the cxpressions,

Block in 1953 agvees "successful dentures must look goody feel good,
function well and do a minimun of damage to the foundabion bissues

ardler thom - when we resbore proper verbicsl dimension we fulfil these

requirementst,

Boos in his writing is noted for his approach to the problem,
He stresszs 1lts importance in his articles snd remarks that in basiec




diagnogis of a full dembure patient there is required a location of
yerbical dimension, cenbric relation amd the horizontsl rotation centre
of the mandible in order to estabilish a jaw position for occulsion.

Host vho write on the subject are acubely aware of the physiclogical
importance in the sstablistment of vertical dimension, Amerigst these
include Block (19%3) and Pound (1947) vho say that the factors of
centric rolation and verbical. dimension are exbremely imporbant to the
equal distribution of stresses and to ridge preservation and Boos (15L0)

who indicates “the proper relationship between mendible and maxillae
would include funcbion of the muscles, balanced occulsion and the
provision of idedl eonditions for each patient!. Kazis in 1948 points
out thab it iz obvious that the physiologic and anabomic relabions
betuoen the Skull, the teeth, the mandilble, the tempFo.mandibular
articulotion and the muscles of the head and weck are characterised by
interdependance, Shovld any one of bhese componsnt factors fail or
become defective in the Punchioning the resultant effochs will be
destructive to the proper synchrenization of the parts involved in
the conplex system,

Horris (1938) considers the estalilishment of vertical dimension
in the edentulous case as bhe esbablishment of a nomm, He says that
~ reshoring verbical dimension of the face is ome of the fundemental
principles of the sphericsl theory of ocectasion., To appreciate fully
the effects of lost wverticsl dimension of the face we must have in mind
thres fundamental imporbant factors, FPFirst, that there is a difference
haliwean the norm and the nomal, second bhab there is a distinet
relationship bebween the structure and the form of living bone and.
the forces exerted by muscle ac*hian, and third thab the basic scieness
of anato@ and physiology linked btogether wibh clinical praciice and
experience are a basis for a clear understanding of the imporbance of
vrestoring lost vertical dimension,
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Pabtient comfort is yeb ancbher facet of the pwblem which is
iTlusbyated in the uriting of Bemnett a3 early as 1928 when ke related
vertical dimension to comfork, He says "there is yet one factor vhich
is of vibsl importance in the construction of artificial denbures and
that is height of the bite - bub I believe that the exactly correet
height of bite for a particular person is very imporuant and that
incorrect height is.a frequent case of discomfort and failure ~ I
think most practitionsrs will agree with me that iX we can determine
+ith precision bhé correct height of the bilte and the position oL
the central incisors most of the rveal difficylities in making full
denbures, or dentures for pabiemts withoub a fixed bite, venish,
sspacially vhen one vemembars also thet the taking of the torract
anterop aasii:{w- bite is facilitated®, There scems to be udlimited
ardl uiiversal agreement on the importance of obbaining eorvect vertical
dimension b ﬁgh@gs the problem is most foreibly illustrated by our
srpors, Willie writes thet in a survey which he conducted he found
that the maejority of denbists felb thal an error in inbermaxillery
rélationship was a major factor in full denbure failure. Again
HMorrison in 1959 quobting a personal communicablon form AWM, Schulbz
reports that the grievance comnitbee of the Los Angeles County
Dental Society finds thabt 508 of their pﬁfobltamﬁ involve prosbhetics
and thab of the prosthetic problems approximately dne«third involve
incoyvech vertiecal dimension, ‘

The universal acceptance of the importance of the correck
sabablistment of vertical dimension.is sufficient encouragement in
ikaelf to study the problem further, I would like to now considey
the definition for verbical dimesnsion.
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Definition

The need for an accurate definibion of a given subject i obwvious
and does not warrant discugslony hoyever it is interesting and nscegsary
ko study the impressions of different vorkers on the subject so th ab
& working definibion for the purpose of this thesis may be develope de

In 1947 Boyle produced tuwo definitionss:
(a) The verbicel height of complebe denbures is the *veﬁ? igal distance

from the point corrvesponding to the crest of the alveolar process
of the maxillae in the midline of the incisor reglon to the crest
of the dlwvedis ridge of the mandille,

{b) The coryech verbical height {presumably this refers Yo verbical
dimension) of complete dentures is that vertical measurement

" which when bhe denbures are in ke ‘mouth and fully occulded

regtores to the lower third of the face those proporbions which
appertained before the loss of the natural teeth, .

Hea discerns a. d.z.ffarem:e bnw@en the hei ght. of the. d&n‘c‘uma and
the assthetic value of the denfures bub dous not seem Spe c:z.fie snovugh

<4
for the purpose of discussion, albhough as Swenson f%)rx his texbbook

has said regarding verhical dimension "Ihe only definite statement thal
should be made is that it is an indefinite procedure - thers is no
measure that tells us the exach point of closure

Greham  in 1950 enlightens us further when he says vertical
dimension is the distance botween the alveolar ridges for any given
posikion of the mendible, However the coxys ¢t verbical dimension exists
in an edenbulous patient only vhen the mandible is in a position
analagous to that formerly assumed with the natural bite heold Lightly
in centric contact assuming that a noymel free way space had existed.
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In 1938 Harris emphasised the fact that vertical dimenslion is
that which is taken at centric¢ relation. He takes his measurenents from
the base of the chin rather than intraorslly, sbating that this is
the porbien of the face which changes most in life owing entiryely to
debrimental changes vhich alter the occulsion. Harris! explanagtion
lends distinchion to the verbical dimension of the face at rest
position which is sometimes confused with oceulsal or centric
verbi¢al dimension,

In 1956 there was compiled & glossary of Prra»ﬁc{;&entia Terms which
provides the following definitions f¥ertical. dimsnsion is the measure-
ment between the two Jaws which exists when the méndible is in the
vhysiolegical rest position’.

For the purpose of this thesis, however, this definifion will
not be &ﬁﬁﬁ}}‘hﬁﬁ as the Trues Verbical Dimension and the following
definitiong ars. given and such will be the refershce tﬁr&ugh&uﬁ

- ]
'™ Mt

this disoussion.

True Verticsl Dimension is that distance vhich exists belween
the jawa, regardless of the points of mea supenant, when the mandihle
i® in such 5 position that should the natural teeth be present in
perfoct oeculsion or in the nowm of oceulsion for that patient the
beeth would be held lightly in centyic relabions This distance will
be referred to simply as "Vertical Dimension®s

Resting Vertical Dimension is a distinet neasurenent Haken when
the mendible is in its physiologicsl rest pesibtion. It will be
referred to as such dthroughout this thesis,

The division of vert:s.cal dimension measurement inbto two separale
entities was poinbed oub by Thompson in 195k tnd has Reen mentioned by
others such as Nisiwonger (1934/38), Tench (1938) Gillis (1951)

Holic (1918), Pleasure (195L.), Boos (1952) and Schlosser (1955).
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Cass Analysis

In presenting an analysis of the problen of vertical dimension
an gtbempt is made to produce and discuss in a logical sequence the
philosophies of the writers and the underlying ideas on which they
ngsz their clinicsl beohniques. There does nob gcem to be one idea
presented which is not subject to scme cribicism. The meny writers
of srbicles have highlighted and wrangled amonpst themselves the
many facets of the problem and yobi after some 30 yeaws of intense
discussion the net result seems to be consideralile scientific
confusion, |

We may perhaps commstce with a stabement by Ralph Boow (193)
who presents the problem broadly saying thab verbical dimension
involves assthebics, space area for the placement of teeth and
leverages and the amount of force thab may be pleced upon the
occulsion and oral structures, Hight in 193L presents his idea on
the problem by stabing that the. first relation to be considered in all
fo1l1 denbure cases is the wvortical separabion of the Jaws which may be
referrved to as the denture space, #An accepbable vertical dimension
should meet the aesthetic requlvements in sshablishing th: contour
of the lower third of the face. it should also permdb & ridge relation
which allows for = sabisfactory avrangemend of the teebh, To present
this multitude of writing in any form it appears nescessary Lo divide
the problem into sections. |

Facizl messurcments, Into the Lirst cabegory I ailﬁ* the writing of
Bennebl who, as early as 1928, wes expervimenting with a fagial
neasuring device, one of his own design, called a Dakometer, in an
abbempt to find a norm for vertical dimension. The mrigiml arvicle
doas not appear to be followed up with the results of his experiments
arid he mokes no atbempt to describe the ¢linical technique based on
his findings, In 1947 Boyle presented his interpretation of the




nrotilem, He used a technigue of division of the adult head into three
equal thirds in the horizontel plane as the means of analysis., The
unper third consists of that dimension bebween The vertex and a
horizontal plane draun at the level of the crests of the supraorbilal
ridges, The middle third sxbends from this line to the level of the
glas of the nose. The lowsy third of the face exbtends from the level
of the alas of t»ﬁa nogsa to the base of the chin and it is held to be
the most important third in relation bto vertical dimension,

It contaings

L. ALl ths upper and lower: Lesth inelnding the roots and supporbting
structures, ,.

Ze The @alﬁata; soft palate snd propheryni.

Sn The floor of the maxillary anbtrum on eithey 51@&; .

he The whole of the mandille except the necks of the condyles, 'hha
4ips of the coronoid procesges and the sigmeld nobehes,

5, The whole of the bongue indluding some atbachment to the hyoid
bong .

6. The genial, digasbtric and mylohyolid muscles on the floor of the
routh ..
7. The pharyngeal and ?aalaﬁal muscles ab *hha back of the mouth,
8, The orbicularis oris aud the buceinator muscles in the laberal and
hieegl. repionsg,
9. The mandibular insertion of the great clevator mascles of the
mandible,
10, The mandibalar atrﬁacbmmﬁa of the depressor muscles of the mandible,
11, The oral cavity, lips, and abt the back the pharyngeal orifices
of 'f’c.ha Bustachion Tubss,
Boyle then goes on to further subdivide this lower faclal third
inko upper and lower sections divided by the upper and lower 1ncCLSOw
scenlsal plane vhose normal beight is such that it theorsbicelly

divides the lower third of the face into an upper third and lower
’B‘i‘ﬁmﬁ’i i:ﬁ‘ rﬁﬁ »
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Ti11is in 1935 recomsended & techmique involving facial meaSurew
mapb claimine thab the length of the face from the nose dovnward bears
a definite proportion to the upper part of the face, He claims That
for thousands of years il has been accepbed, thab the distance from the
bony shelf urder the nose to the bobthom of the mendible should be
equal to the distance from the pupll of the eye, to the rima oris,
or the mrbing line of the lips,

Sehweltzer (1942) acknowledges the existence of such clains to
proportions, and points out thab these distances do approximately
cqual each other in many individuals but if usad indiscriminately
many mistekes will result, This relabionship is parbieularly misleading
in the case of deep bites when the lower third of the face is smaller than
with other types of bites,

Logan in 1935 vefers to the system of measureNents as belng
idealistic and unpractical in conb rast to the realisbic approach using
shysiclogical reference poinbs and he is joined by Tevrell in L951uho
points wub thab.in some cases proporblons would vork but in many patients
these ratios would not be correct from an acsthebic poiat of view,

We cannot make our pabients all f£it 2 rule, MNcKevitbh. (1952) olso feels
that no average verbicdl dimension can be struck as me asuvemenbs from
incisive papilla to -the mideline of the mandibular ridge have been found
to vary betwsen 8 and 32 millimetres

ﬂp‘
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Stansbury in 1951 reports he still uses a facidl measuring device -
the Denbowprofile seale » in conjunction sdth the system of Tacial
measurement s based on indiwidusl types. He does, howevery conslder
the following factors: -~ facial appeavance, funebicnal position,
mechenical. factors and phonebic factoras
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Althoueh faces are not sufficiently sbercotyped to allow the
nse of facial measuvemenbs ag an acourate guide to estabilishing verbical
dimension, it is necessary o have an appreclation of facial form, outline
and mnﬁau}ﬁ . The rogion with which we are mosh inbe resked is the lower
third of the face, as this is the area vhich we are able to conbrol
with denbure design, Howsver it ig necessary in an e smeﬁﬁ:@ anplysis
to gonsider the oversll size and shape of the face fox the purpose
of eonbouring and obbtaining an haymonious resulb. (See fig 1)

Swenson in 1953 shbates thab the 1lip line or rima oris should have
the comers as hich as the cenbre portion without nsces sayrily i ng
straight all the way across. Herlier in 1948 Burtenshaw has advocabed
s line of closure to straisht or only €lightly curved. The uppsr 1ip
shonld baromded ab the lower edge in its centre porbion, the lower
1ip ususlly rests on the insisal edge of the maxillary teeth aud for
phat reason the edge of the 1lip should bend out from the menbal
sulens, The verbticsl dimsunsion shouwld be sufficient o prevent undous
creases or wrinkies in the region of the mouth, However this dimension
should not be so gresb as 1o resalt in a shrebche d, eypressicniess
appe arance around the moubhs. The fullness of the dentures, esps ciglly
tre mandibular denture, should be restricted to.provent an overiull
flet appearance around the corners of the mouth,

Picard in 1958 considersd that 411 facial factors are significant
in producing a pleasing hermonious facial expression.

Such factors includes
1. The relabive overall size of the fate. .
2. The proportions of the fage awd the retio of the fagial dimensions,
3« The profile of the fare.
ke ‘The oubtline form of the face.
5. The meuth gize, conmissure length and form,
6, The thickness, form, eurvature, prominences and tenseness of the

lips.
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7. The creasss and folds in the facial bissue,

8, The squinbting of the eyes,

9+ The breadbth of the nostrils, |

10; The spacial position of component elements of the face, nose,
eyes, moubh sgnd chin, |

Burtenshaw in 1948 pointed oub thab age, beauby, strength of
character asre mainly exhibited in the dental sselion and are governed
by the vertical distance between the nese and c¢hin, The nearey the
chin approaches the nese the widey the mouth appears, the thirmer the
Lips Decome, the broader and ghorbzsy is bhe face,

According bo the laws of physiopomy the face is divided into.
three equal paris, remely the forehead, nose and the lips and c¢hin,
Ths favourable or wunfavourable impms&iﬁml we vecelive depends upon
the correct balancing of sach porbtion one with the other, The mosh
important is the dental sectiorm. If is important as it contains the mouth,
which the meebing place of the physical and mental forces., 1t has bzen
c¢alled the “key to the wvigouwr of the mind¥, Balkian in his character
analysis says “the month is one of the most accurate and gesitivar
indices of character study, Unconscioisly the student of human npture.
judges character by the month more than any other feature of the face®,

Burtenshaw feels that in the noymal moubh - there is a sbraight
line of <¢losure, or one thab is only siightly curved, 'I;i;zs that ave
of mediun fullnsss, the maseuling being thimmewr then the female,
iips, vpper and lower, wnich are equsl in size, with the. upper lips
slightly more forwsrd then the lower, |

This normal arransement, accordingly to Burbtenshaw, indicates a
balanced mind and chavracter, Thin lips ars supposed to convey the
traite of mearmess, cruelty, resenbfulness, vanity, pgreed and selfishness,
vhersas mediva Lips indicate love of pleasurs, affection, wit and
generogity. The degres of compression indicates the control thab




the will and animal forces have over animel nature, Firm compressed
Lips indicabe determination, mental activity, conbrol, decision and
concentratior, Thin compressed lips indicate bitterness, secretivensss
and weakness, A short upper 1lip ghows a lack of indeperdance and
dignity ~ 8 poor finisher of tasks begun. Loose open Llips indicate
uncchirolied passion, Bempsr, weak will and cheracher with & lack
of menbal energy. Forward projection of the lower lips always shows
objactionobile traits, The upper lip should alwasys be in advance

of bthe Jover even iT the upper projects heyénd normal, L is never
a8 objectionsble as the projsction of the lover lip, In the male

it indicabes opiginal power of mind and is ideal from the poinb of
of beauby end character, The riormel female chin naturslly recedes
slightly from this, the ine being less agégmﬁaiifej The projeching
'gmsﬁ{ tLon indicates lack of sound judgement or mental poger and shows
avarice and dishonssby,

S.Silverman in 1956 sbatad thab vhen the srch fomg, vertical
dimension and free<way space are under consideration they must be
established in consequence of the patient's biologleal, psychologiesl
aud social history, OUns cannob roubinely iﬂaéli s2’ a patient¥s face
height by employing an anatomic norm or eshbablished socially
desirable face heipght vhich is not in hormony with the pabientts
hisbory. |

iclogic Approach
The physiologic spproach Lo ¥he cage involves a considerabion
of the musculature and muscle ackion,

section fs

Boos attempts o approach the problem from the angle of the
ability of the musculature to produce maximum force on contrachion.
His theory is thabt greater pouwsy can be exerted by the masticatory
muscles at ths correet verticel dimension, claiming that the greatest
pra ssure by the natural denbition is exerted vhen the teeth are at




the level of rest position.

Dr. Gysi found thab the ave vage foree of the demporal muscle
was 60 poubhds, the massster had an average of 52 pounds and the
internal ;ibegygﬂid an average Qﬁ 32 pourds, Thus when oeordihated
consideratle pover can bs generabed, The imgorbant pard of muscie
function is that thers is a oritical point in the distancs from the
origin ab walch. the muscle can cxert the grestost foree in contraction.
When the distance fyom origin to inssrtion is shorbensd the muscle
has less ef ficiency. then the musdle is gtretched beyond the
critical point the effeciency is also reduced,
Upon this theory Boos constructad his Bimebter which is a
gnathodynamonetsy adapbed to 2 central bearing point for the purpose
of meusuping the force which the musculabuve can exsreh ot varions
vertical levels,

On the instrument the vertical dimsnsion gen be alteved,
The instrument is accurately calibrated in pounds, Boos fesls thab.
the measurement is a relablve registration of resisbance %o delermine.
the position of maximun reglstration for the individual pabient.
The registrabtion might bz congidersd as based on an exsminabion of allk
the factors in denture constyuctivm, including muscle strevgih, btissue
tolerance, bissue beaving ereas smd the conddtion of the patient,

In various caszs 1t was found thab the meximum power varied fran
13 = 100G pourds, HMen average from 60«65 pomrds and women from 25 « 30
powids, The variance of bibting foree depended directly on the
vertical dimension. In some casses there was as much as 16 prunds

d’ & 'E..;\JC.Q, - - s - - e
pre sauf’%.’iﬁ o millimetras of changs In the vardical dimension,

K Quoted bu &OQE}.R‘H; (9. O
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The greatest variance was found in those patients vho had the
greatest biting power. 4 byplcal exmmple is as follpuss

Vertical Dimsnsion R i2L 122 125 128
Biting Force in Pounds 30 3’.{—. 28 L 38
Versical Dimension 1l, 316 118
Biting Force in Pounds 20 28 20

Recognibion of the possibility of fabigue: was evidenced by
proceeding slovily end observing the condition of the pabient, Soveral
patleltes ware examinad vith a relapse of six or ton months bobuzen
vagistrations, In these cagzs the point of maximum power remainzd
the same in the intemuayilisry relotion, alfhauwrh the mumsrical value of
the actual bibing foree may heve varied from day to day, Furthering
his studios, Boos found that patienbs wesving exbremely clesed dentures
hid weaker biblng power bhan thess vhose denbures were nearer the
dginension of masdisum power,

Boos states that the rest position snd maximan biting force are
the seme position in wvertical level, This provides a position of
reference for establishing efficiency in masbicabion. In ideal cases
the bolus of food is plaoced on the posterior teeth and the maximus foree
may be applled whien the occulsal surfaces are obsent twe millimebres
apart. This condition is present when there is a nommal minimum
free way space of thres millimetras measurved exbraorally nose bo chin,
if a ém&tar free way space is provided by closing b« 6 nillimetves
from rest position the bolus is compressed ab a reduced muscle length
end the foreo is less, The reducad force may be desived foir pabients
with tender ridges, The fres way space may ba varied according to
the desired conditions of forece and assthetics bub it must never be
reduced to less than two millimetres. The pabient will have a space
betveen his teeth when e rests or thers will be tension of the muscles .




Hoos In his technique using his gnathcfg%maﬁar noted thab
Pbiting force registrabion made by the patient would bs effsctzd by
two dImporbant facborg, First, psychological and second generel
hzalfh, Fear of pain 8 removed, The facbor of general health
wag dirvechbly related to the force effoyt for the registration ard
recovery of the muscles, A4 conditloning treabment which inctudsd
muscle therapy by the stretch m}lex: exercises was indicated for some
patienks.. |

In 1948 Burbtenshaw commented on this work of Boos and sbated thab
after opening the verbical dimension his failures appeared to be due
to oo much pressure on tissus not gapabile of withstardines the biting
force, His failures emounted to 2% of women and sbxub 8% of "saem
This coineidos with Bops? findings thabt women on the average have &
far lesser biting force than men, Burbenshaw alse fescls that womsn
also bolerave more inconvenicness to keep the verticel dimension for
sppresrances, bibk Black offers some criticism of this system of Boos
whelr he says the force of the bite of the individual is albeved very
materiallys | '

1. By the use habitually made of the teeth.
Zde By injury or infection bte the periapical bissues,
3. By diseases of the peridental membrances.

Thase latber twoe factors of courss are relevand only fo the
e .

d@lﬁﬁl’ﬂ%ﬁ $a 86,

Black feals thot limitation of the porer of ccculsion as shown
by & gnathedynamomstey 1s g reogister of the powsr of rosisbance of
the peridental membrane  or supporbting tissues and nobt a register
of muucle exertion,
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Burtenshaw modifies the statement to say that limitation of power
of oceulsion is a vegister of the power of resistance of the undere
lying ticsues and not & register of muscle exerbion,

In 1949 Q'Rourke indicabed that most frequently inbterpretation
of the resulbs of tesbs for bibing strength have been based on the
assumption that they measure muscle power alone, Yeb it is ¢lear
that vhere muscle power is applicd there must alse be vesisbance to
that pover. There mush be concern for the capaciby of the supperting
tissues bo tolerate a force sufficient for mastisation of a
satipfactory diet with Ffreedom of arndety of physical comfort. The
tolerance of the supporbifg btissues mey vavy widely in health and in
oral or systemic diseass,

The sensory or psychle control of applicabtions of muscle power
in the normal-acbivities of man are bobh selective and probective,
for example Schrpeder repork:d an increase of 70% biting strensth
after block ansssthesia,

E
-

In edenbulons pabtients the factor of grestest influence of a
sensory point of view is the tolerance of the tissuss supporting the
denbures, This in tuwrn is influericed by the surface charscteristies
of the base malterisl in conbacht with The tissuves and by the sxtent
to which the forces of masticetion are distribubed throughout the
supperting tissues.

The denture patient ig likely to cxperience pain ab comparstively
low levels of biting force and in addition to fear of pain, he has
the fear that the denture may be disgheed if the force ie incrsased,
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Yot another approach Lo the case based on normal physiologic
procedures uses the often repeated action of swallowing as an aid,
This system is malnly used by Shenahan (1956)who in his several articlies
discusses his concepts. He fegls thab the constant fonction of swallowing
seliva is the basis for establishing the mandibular posibtion and
oceulsion, In swallowing saliva the mandible rises to iis habitual
closirg terminal, and thew, a3 the saliva is forced backward into the
pharymx by the tongue, the mendible is rebruded to ibs physiclogie
centric relabien, These are the mandibular movemerits used in debermining
vertical dimens ion and the centric relation in complete dentures,
He feels that the mandibular positions under considerabion ave debermined
by Ifuncticnal movemenbs, The privicipal physiologic movements are
those engaged in mastication and swallowing and ¥urbh in 1942 has
showm that the former are in gencral in a vertical direchbion? they are
cyciie in m%m ag shown by ‘E%mswalg?: émi dankelson (1953} has pointed
gub there is 1ibttle or no ocendisal conbtech when food iis interposed
between the feeth, It canreadily be deduced that the true funcbiocmal
movemenis of bhe masbleation are not factors in debermining the position
of ecsnbirie relabion or verbicsl dimension, Ehaﬁahﬁgs% ontends that in
swallowing saliva the mandible lesves its vest position and rises to
the nabursl verbicsl dimension of occeulsion then as the saliva is foreed
back into the pherynx by the termgus the mandible is rebruded along
with its tongue Lo ibs nabural centric relation, This patbern is
verformed from 1500 to ZEOQ bimes a day, it is the same for the
cdenbulous Infant as for ths edentulons adult, A similar patiern
prevails for natural and artificisl teeth. It is deductible that the
consbant intermiittent oceulsal pressure thab cccurs during the _ |
swallowing of saliva prevents further eruption of the first and second
deribitions and thab normal occulsion takes place at the physiologiesal
verbical dimension,




Complete demtures should also ocelude ab the natural verticsl
dimension during the physioclogic funchbion of swallowing saliva.

With the loss of naburel feeth there are degencrative changes
of the musculature. Although the patiern of swallowing remains the
same the rveflexes lack the sharpness of earlier days, Therefore in
determining the verbical dimension and cenbric relabion for middice
aged and elderly patients with uncerbain muscular reflexes considevable
care musth Le exercised to select the appropriate swallowing level
and to be certain that it hag an sceonpsnying inberocctusal distance,

ey Ep—

Section Ci

*his bechnigue dvwolves the physiclogie use of the mandible
in the prommneiabion of wondsy that ig the sgilence of phoneties,
Many writers have bassd their taﬁmiquéa om a8 gpplication of mandibulay
posibion during the produchion of varions sounds., For this reason
4% is imporbant to have some sndersbanding of the mechmmism of speeeh
and the limitation of iks applicabion to dentistry. Websters
Collegiate Diebionary (Rdikion ¥, Springfiecld) defines phonetics as
“the science "of speech sounds considersd as glements of lanpuage®,
It is the study of thelr formation by the @geah, organs and ib is the
science thab mush receive considerstion by us in this ag in other
phases of @rc}sf&%tl 1es..

Flebcher in 1946 peinbts out that although there are many different
languages gpoken in different parts of the earth, and sach langusge has
a systen of speech sounds of lbs own, there is a greab similarity
mongst these fundamentsl speech sounds. This is necessarily true
since thers is only a limited range of distinct sounds that can be
made by the orpang of speech, slthough the mechanism of producing
particular speech sounds in the various languages is somewhab

different, the generdl mechanism of producing speech is similar for
all people,
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Potter, Kopp and Green,in their textbook give a picture of the
spegoh mechanism, This they feel may be vegarded as {ive parts or
prodesses, Any ope part of the mechanism may be described only as

- sbavie and non~funcbioning, sinee in speech all of the parts inberach
a5 & highly cowordinated uni%., The five parbs aved

{z} Braln - used to control the speech processes

{b) The voral cavitics. "
i) nasal
ii)  oral

iii) pharyngeal
- These sre vsed bto suppress and selech overtones,
{©) The lower respivatory btrach,

i) traches
1)  limes

iii) diaphvem ‘
{d) Vocal chords ussd be modulabe the breath stresam,
{¢) Articdlators used to vary the wooel cavities,

" HeDorald {195L) points out thab the actusl production of the
sourd tekes place in the phayynx, nose and ordl cayities, Resonation
oecrs in the oropharynt, oral and nasal cavities, Arbticulaiion is
produced in the oral caviby; tongus and teeth, as well as the vaulb
of the herd palate have an important function in spesch produstion,
The tongue by constand change in posibion agsinst the teebh and the
paiatbe modifies the dirscbtion and wolume of the 2ir stresm,

Atien (1958) indicates thet sound is produced by wibrabion, The
overtonas produce the quality of the hunan voice. S-unds of speech
are complex being composad of many simple sounds, each of which has
a fundamental frequency, pitch amplitude (Loudness) and tone queliby
(timbre) .,




The three basic fundementals of normal. speech ares

Lorpect breathing and proper ubilizabion of breath,

Corract klregthebic or mustulsar imagery, which is designated
as the oral position or oratous.

3. A combinabion of 1 and 2 %o sffect normsl oubpub of spsech,

A

Roth (1940) presents a division of sounds of spesech,

Le Stops or consonants. These may be orsl, nasal, vibrabed
(voiced), breathed or voicsless, These are produced by
vibrated or unvibrabed bresgth passing throngh the Larynx;
obstructed, Inberrupted and modified by the Longue, lips,
teeth and palate, (Fig 3

Ze Cortinuants or vowels. These arve somnds vhich are prodaced
by vilyabed Wrsath passing through the larynx nninterrupted
by 1ips, tongus or tewbh, In the production of these soutds
tha blp of the tongue plays no part, and-the sofy palabe by
conbrachivg and sealing the pharynx with the 8id of the .
pharyngeal, musculatore allovs more of the vibrated aly to
pass into the nasal cavities,(fygl) .

3; UDiphthongs, This is & combinaticn in the same syllable of two
vowrel sourds which are so Blended in promunciation that they
seem like ons sound;

Jonsonandal Grov {sse Figurg)

1« Linguo dentals - the tip of the tongue is placed against the
nmaxillary dingiva of the incisors and the premexiilary sselhion
of the palabe,

2+ Bllapials ~ these are lip souwnds oo duced by 1ip movenmsnbs.

3« Laobio=dentale. Tha:ee sre producsd by placing the lower lip

f ngainst the insisel edgss of the mexillary anteriors,

| L PoshbaGentals « the 2% and 8% gourds . or fricabives, Thess

are made by cecluding the mexillary and mandibular testh ang

exhaling through them. The front of the tongus almost bouches

.

"
|
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the ineisal odges of the maxillowumandibular incisors which

are weardly closad, the tHtip being placed a littls higher and
the stream of hrealh is senb in a thin straight line slong

the groove in the bongue. WHY sounds are made by placing

the Bip of the tongue lightly dgaingd the incisal edges of
the maxillary incisors and i‘érf:iﬁg‘ the air ont betwesn the

tip of the tongue and the maxilic.mandibular incisors.

5+ Front palabala, The tSH' sounds., Thse are producad by nsarly
closing the Jaws, the front of the tongue is widenked and
exhaling through the maxdilpo.mandibgler incisors. :

&y Back Palsbols, The YEY sounds (plosives), 'G* (plosive-yvoiced)
1Nt 15 (nassl volced). YKY and 7GY are made by pressing the
back part of tho tongue against the soft palate, quickly
Lowering at the md with the sudden velease of ale slight
asxplosive sowds are nade,.

7« The Linguais, ¥L¥ and 1Rt (friﬂa%i‘tfe;) L4 is producsd by
placing the tip of the tongue either agsinst the maxillary
incisors, gingivae or pre-maxillery. area and the hreabh is
cxpelled over the sides of the fongus,

8, Aspinple, . 'HY, The bresth passes through the glotbis unvoicad
arvt wmmodified by the peripémﬁ; organs of .speech,. The bongue .
takes the position of the vowsl that follows it.

The Continuants or Vowels, There are fifkeen towsl sounds, Tor
the production ol the wousl sound of YUt the lips asswme. & vounded
position and the back of the bongue is lowered from a kigh fo a half
Ton position rospechively, In the production of the other vouwsl sounds
the lips. ave unrounded.

Diphthongs, There are nine diphthongs in the English language.
They are divided inbo two groups « the riging and the falling, The
second vowel sound in &4 rising diphthong is made higher in the mouth
than the first while in the falling diphthong il is made lower. There
iz always an 'H* in the word containing a falling diphthong.
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Allen in 1958 says thab as bregth lssuss from the larynx ik is
broketn up into two streams of air, This i3 accomplished by the wnla
and soft pala}ta,, The upper air strean is used in speech only for the
sounds tof *m' and Tngt, ALl other sowds are produced in the lower
bireath sbyeam as It strikes the paié,ta .

Potber, Kopp and Green indicate thal these sounds tnf, ¥m' and
'ng? have been ¢lassified as park of the larger unit of vowel and
yowel-Like soundse

Ach Lhe Orel Ovrsang |

muatratmg the prosethetic significance t}:ﬁ the applicabion
of phonebicsMSilverman {1956) points out that it is the funchion of
the articdlabory mechanisn to bresk up and to modify the laryngéal tonss
and boereate new sourde ibsdif, within the oral cavibty, The new scunds are
essenblially consonants. which ave defined as soonds accompanied by
frickional. mmam The consonants sve fommed ss the air sbream. Bastes
by opposing ﬁﬁ?ﬁﬁﬁﬂf@ﬁ which are in conback, thak is the Lips, testh
ard the tongue, =nd the palabe. The Tingl astion of the articulatory
apparatus is to articulate, thst is to join in a fluent sequence all
the souwnds which ih%i?a besn synchronised inbo symbols, Withoul the
articulatory capacity the sounds produced would be only of vartable
pitch, wolune and guality like a vowsl sound, It is obvious thab a
language build npon this basis would bs & series of vowel tones like
the wall of a dog and would be inadequate,

In 1927 Tench indicated that with the action of the articulstors,
the mandible: maﬁr orily ascend and descentl to allow the tongue to ach
against the teeth in forming syllables, In other instances it also
advences to permit the cubdive edges of the mandibular incisors Lo
assume a position dirsctly below the cubbing sdges of the maxillary
incisors,J Thompson poinbed oub in 1954 that in performing the




functions of speech the mandible moves through ths various positions

combined vwith obligue lateral protrusive and retrusive movemenis,
without toobth corbacet, These roeguire co~ordinatzsd action of the upper
ardd lower sechtions of the right and left joints,

Silverman in 1951 pointed oub that the production of various
phonstic sounds will capse the mendible to assume cerbain gositiond
irl relabion to the maxiila. I Xl be found that the levels of the
mandible will be in different positions for different pabtients for
the same sounds, Some sounds will bring the mandible to the closesh
level, obhers to wider lsvels of wvarying degrses, Ib must be remembered
thab no organ of apesch has an absclute position, AL posibions are
relabive, Bevoming more precise on this subject, Silverman £lassifies
the vervicel relatlonship of the Jaws according o phonebics ass
1., Cemiric cotlugion
2y Lentric relabion
3. Spesking range which is {a) spesking centric Jevel and

) wider spesking levels,,

The speaking range is divided inbe tw lovels for classificabions

1w Wider spesking levels are usually numerous In each patient and
should ot be cotsidersd in bthe measuring of yerbical dimension
because the determination of the distance bebuzen mandille and
maxills is dlffir:m}:h 4

2+ The speaking cenbric level is %;ha nast. accurale, due to the
fact thak the mandible is ususlly at & constant level when the
phonetlie gounds ave ennunclated, Ib i1g therefore wdvisable to
use e ressurements of thz speaking centric level in order o
debermine the wverbical relagbtlonship of all patdents,

One or more of the six sibilanbs generally couse the mandills to
ke on the closest level o the maxilla during speech. It may be simpler
to use only the sibilant *8! of yes' in the measwre of verbical dimension




as this sound is the most frequently used of the sibilanbs in spesking
and reading and it gives an accurate measurement for all pabients,

He emphagisces in another article in 1952 that his technique is a
physiologic one, He fecls that his system of recording vertical dimension
is based on physiologic function of the muscles while used in speaking.
The sibilanbs Tg¥, fzf, tsh¥, fzht, feh! and ¥3' in such words as
"yes", "ouss’, Wiirsth, Ymeasure™, "church® and Tjndge” produce the
closest speaking lovel of the mendible in relabion o the maxilla in
0% of a series of patients examined, The desirability of using the
group vequiring the small orifice, thab ig the 's¥ group, becomes
apparent. as 'ﬁhﬁ mlient must have ingisal clearance to master this
gmuﬁ: of sounds if he ds to speak satisfactorily, The mandilles is
E:Z:@%@s% Yo the maxilla when these sounds are prodused than at any
other bime in spesking, In gome pabients the teoth may even eontact
slightly, Silverman refers to this position as the closesh speaking
Level

Potiber, Kopp and Green in 1947 Indicated thab these sounds are
clagsified as fricatives, In this classification the re are *bf}sa
types, the volceless Iricabives which are producsd primarily by
frictional. moddlation, =nd the volged fricatives which ars yrodueced
by combined fricbional wosal cord and cavity modulation, The
fricatives may be discussed in pairs because the two consonants in
cach pair are made fyom similar arbiculatory positions . The voicew
less so.nd in esch pair W - F - o8- f is produged
primarily with frictionsl modulation wirich is somebimes supnlemerted
vith cavity modulation, The voiced sound of each pair A e a2 e %

is mads wlth crietional medulabion plus vocal cord and parbially
clLosed cavidy modulation,

The most important to our ficld of sbudy are the 's z' sounds
ard the J awd, 2 sounds,




The ¥st and 127 sounds are made by most speokers from one oy ]
bobh of two positions which are usually describved as the tongue polnb-
alveolar ridge and the tongue-blade alveolar ridge position. The
inportant considerstions for making these sounds aras
L., TForming a narrow groove along the midline of the bongue,bip or

blade sg it is held *agé;ihét the 133:.&&03.55:* 'riﬁge:@

2« Placing the sides of the {orgue against the teebh and teeth
yidge to direch the breath strean through the narrow groove,
3s Having e narvow opening between the upper and lower frooh feeth.
L. Opening ths Lips and spreading them s little.
5¢  Closing the opening between The throst (pharyngeal) and nasal
| cavities.

6y Emitbing a conbinuous voiceless or voiced breath stremm through
the mrirow groove and agalnst the cubling odge of the testh,

Examples of such sounds. are found in the wordss Sew, Scens,
Enswer, Pealm, Buzz, Discevn, Force and Xylophone,

The J and 2 souikls are preduced generslly wibh the Hip .
of the tongue raised and beneath the anterior portion of the palate,
bub in. some cases the blade of the tomgue insbead of the tip way be
raised, The more imporbtant factors in mekine thess sourds includes
1. Forming a wide shallow opening between the flabtensd tongue

. vip and the anterior palate, |

2, Placing the sides of the tongue against the testh snd tockh
ridge te direct the Lweath stream through the wide shallew
opening, |

3« Having a nerrow opening between the upper and lower fronk teeth,

Lo Upening the 1lips and rounding them a 1little.

Be m&éing the Gyeﬁing between the throst (pharyngeal) and nasal
cavi 'bies:,




6. EBEmibbing a continuous volceless fricabive or voiced breath
atrean through the wide shallow groove against the cubbing
edye of ”Lba testh and through the cavity formed by the 1ips..
The . f “» is described as a voiceless fricative conbinuant
and tha . 6&, > a8 a yolcedfricative conbinvant becsuse in the
latber theve is the presence of the vocsl chord parkislly
closed, cavity modulabi on which is absent in the former.
Axamples of such sounds aret Bhe, WNaussous, Pension, Ocean,

Flazey and Houge,

Other sowids in vhich we sre inberested include the 1£¥ mounds,

. The VLY sounds are fricabives and zye produced by:

Lo  Foming o small or restricted opening between the lower lip snd
the upper testh, |

2. Closing the opening between the throat and H&u&l eaviﬁmm

3+« Enmitbing a. continuous streanm of volceless or voiced breath
bhrough the restricted opening.

For both the Y and 'v¥ sounds the arbtieculabors are in similar
posikions tut the sounds ars modulabad differently, Both sounds sre
pmdu&éd with frictional modylabion bub the ¢t combines frichional
vith voegl chord and cavity modulation, The ¥V is referrved to as |
tha voiceless fireative conbinuent apd the MWt as its voleed equivalent.
in physiologic phonetics the 1£Y is described as a voiceless labiow
dental fricative and the 'vf as the voiced labioxdental fricative,

Sxemples of such sounds aves Foel, Half, Laugh, Van and Halves,

- Application of Phoneties bo Prosthebie Denbisbrys:

As indicsted by {fi1lje in his survey of 1958 many operators use
phonetic Tests as a guide or prime Lrdicstor of the vertical gosition
of the mendible in an atbempt to debermine the correcht veritical dimension,
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Memy tosts have been advocated. In 1956MSilverman poinked oub the
funetion of speech has been traditionally ragarded in our teshs
essentially as a phencmenon in prosthetics, Such an approach is
essenblally o mechenical one and does not vepresent a full pichure

. 0f how & denbure perfomms in cowordinstion with the speech process,
For examphl.ey when we ask a patient Lo say a specch sound such as
10 ard %yY ot even the sibilant s we ars esﬁaﬁﬂ;i_ﬁhiﬂg an
artificial relabionship. Such a view of speech doss nob imply the
m}]!ﬂbﬂlic commulcablve and psychological, aspscts of spsech in

wnich phonebics is a::}rﬂ.y an sutomacic contribubory phenomshon rather
then the foeal point of & apeech situation, Thus & psbtiends may
subordingts the sa:a&lﬁvmg the respiratory function in order to pass
the phonetic dest of the }:ﬁfﬁiﬁdmﬁti St o

A bebber speech test for a denture ls to engage the wetient in
meaningful conversabion pheres |
() be expresses himself emobionally md enploys his Tacidl
| mugtles In the expression of thoughbs
{(h) he modifies and adjusbs his respirvatory rabe and vigow in
response Ho bhe emobional moods and ,
{¢) swellows repeabtediy his sccumulated ssliva,

Sarlier, in 1940, Both applied his phonebic groups of the oral
cwrvg, his vowel and diphthong charts for the determivation of normal
and d3fective speach in the prachice of dentilstry, (See fig7)

- He felt that in the meking of spesch tesbs before and afier
dembal and orval. restoration, whether they be in the sphere of Me Sy
oyral surgery or orbhodontics, one should employ for this purpose
simple words, phrases or sentences, He feels they should meet the following
requirementss
(a} be sufbable for spplicabion in the second groups of the oral

phonetic curve, vowel snd dighthong chart. {See Figure))

(b) be simple of construction




(€) be suitable and applicabile for detection of vardabions in the
individual nowmal faculby of speech production.,

(d) bz of such selection end nature as to invite an intelligent
responge and veply, the tesb, if possihle, to pertain to the
cultwral and voealional life of the patient,

| Lf%or the bite bHlocke ave made and inssrted, certain tesbs,

chesrvabions and records ave made and recorded for the debermination |

of’ the proper length for the restorabion and the co rrect vertical height
fer the lower half of the face, for proper contro Wis, for Interwmaxillary

Clearance and for the determinabion of the pogterior boundary of the

maxlliary denbure. For some of these we may ubilise the Puncki oning

Speech appavabus,

AfSer the upper blie plate has been made so that ibs ineisal
Seghent, is on a horvizontal plarve extending slightly below the lower
border of the lip ab rest sad parallel with a lins drawmn through the

‘pupiis of ke eyes and the ocelusal plane is parallsl 4o a Iine .
cont :eblaog the external auditory meatis and khe slae of the nose, he
lower bite blo¢k is bullt to meet ib, fo lLiowing which we are to
determine if the cwrrect verticel helght in velation to the upper

and botal fage height has been made. The inbernaxillary bite opening
must meet srd Bo in harmony with ail the physiokogic requirements of
magticablon and phonsbion. For the determinabion of the PrOpEY
intemw:iiiaﬁj clesrance the bext generally vsed has consisted of

the promunction of the word "Mississippit « Spelt phonebically
misiwmsipl and with Jebster¥s diseritical markings mi; s/ Y o "

The consonauts tm? and ¥pt* are scunds in the same phonebical bilabial
group produced by lip movemenis and if difficult of pronunciation may
indicate an over extension of the plabt: oubline, too much fullness

in the bile plates or trial setup or boo great an intemanillary
:aegam"ﬁiag:%ﬁ% approximabely from 1/20.0f an inch to 1/12 of an
inehy with the pronunciation of the syllables in "Mississippi®,




The four vowel.. sounds of it and T1Y dre produced approcdmately
alike in the fronbt high vosition of the mouth with the blade of the
tongus sibuated high in the premaxillary vaulh area and promownced
as the T1! in “eity" and tsix'., One may determine with the use of
bhis wrd the olarity and quality of the sibilant st op the
preserice of any mutabion of sound which assumes the charastepistics
of lisping or whistling. |

Welr in 1932 pointed oub that bilabials such as ¥p? ox tht
are parbicularily imporvant to the proscdonbists as the tension of
bhe orbleuwiaris oris deponds on the medilow-mandibular relation,

As Yippo in 1953 uses this phenomensa to dotermine if the bite height is
too high, He feels inswh a case these bilablals ave difficult to propunce

because 1% is hard io bring the 3.:&.135 together, This sems author also

uses in the mamer indicated bﬁ*&m erman the sibilents to indicate an
over=clogure of the verbical dimension, for when the verbieal dimension is

bedees the normal,arbieniating of the sibllants will causs premabure
conbact and clicking of the teebh.

As reeently as L95Y Raires has é&iﬁiﬁ =@ oub that sole reliance
o the phonebic system of obb aining verbigal dimensin moy le atl to
grmwrs, The patiend in his tesh WS capalile of adapt amg himself o
the predetermined verbical dimension and thus it was AAffieculs to
discern the clfect of allering the verbicdl dimension ©f occlusion
oh the various spsech socunds by llistening to the tape recording,
However he did indicabe thal the grestest difficoldy expsrienced by
the pabient was in the pronuncistion of those words conbaining
sibilants, This wonld seem to indicate that such words sre likely
Lo give a mors accurate resdli than other phonstic meang,

Bffect of Palanal Conbours

An important problan facing the denbal profession is the
determination of the sffeck upon the quality, pitch and amplitude
of the voice vhen appliances made of diverse materials. are inserted




L3

- e gy -,k _ -*-hJ

T e B A, iy

into the mouth in varying shepes and sizes, The problem mey be
quite complicated in cerboin cases as, for example, vhere all
toebh have been removed, for in spite of our reeeshablistment of
ceomtaie occlusion we mish still cope with the physiolegic and
psychelogic vapiables which have a direct bearing on the
remeshatilishment of “the functions of mastication and phonation,

In an oxperiment by Boghoaisn and Spangenbsrg ib was found
thet the insertion of Bhe prosthetic applisnce - palebal coverage
only - ¥
1, did not canse the amplitude or the frequency of ths first -
major reinforcement to chenge rarvkedly
2y Caused a decrgase in the amplibudes of obler reinforcements
3. caussd an increasc in the wmmber of frequsney components
in svery vowel sbudied, sxcept thad of *a? as provovnced in
~the word “tapst.

It was Zurther concluded that thers was & more noticabils change
caussd by the prosthetic applisnce in the frequency spechre of the
two vowels fa¥ and feof (as in Yoea), than in the other four vowsls
wnich seems to verilly the physislogic observabion that in the
- production of the vowels ot and Yof the mouth is divided inte two
effective rosonation chambers by ths tongues that the volume of
the anterior chomber was grestly reduced by the prosvhebic appliance
thus causing « diminution of the freguendes resonating in this ohambers
that the production of the vewsls *ul, *o¥ and %al the mouth acte
as & single resonating chambey end that the ingserbion of the prosthetic
appllance .caused & dissimilar percenbage of decresse in this resonabing
chamber than in the case of '8! and fat,

ﬁlleﬁqij%apamd palatograms for the sound and found thath amongst
the wwuels the 'ol sound could be made without the tongue btonching
the palate. |




The addition of one millimetre wax thickness in the anbericr
region form ¢uspid to cuspid made spesch ankward, difficult and
indistinct, The entirve vault ares could be filled with wax to the
oubline of tongus contact. Allen concenbrated contourding in the
srea immediately around the palatel sspect of the teeth, He found
that if this arza was bhickened together with the incisive papilla
& normel, YEY and "hl sound eould be produced,

It wuld seem to me thet this is probedly due to the obbaining
of en effective sedl sp that the hresth stream may be directed against
she incisal edges of the muxillary testh,

The concept of Rest Position and ibs velation to Verticsl Dimension
Of tﬁa positions of the jaw therd ave several which can be
defined. Among these are cenbric mlaaﬁmﬂﬁ veciusal posibion ami
resh positi on, The latber is of great mpewﬁzmca in the study of |
verbical dimension of the edentulous pationt as it may present a position
from which measurements can be taken; that is & point of reference.

- Jarabek in 1957 refers to the weibing of the Hunter Brothers
who, a8 early as 177L, recorded "in the lower jew ag in all joints
of the bedy, when the motion is cerried o its greatest exbenb,
in any dirzcbion, the muscles and ligameribs are strained and the person
is made uneasy. The stabe therefors into which avery Joint naturadly
falls, especially vwhen asleep, is nearly the middle bebtween the
exbremes of motlions by which means &1l museles and ligaments are
equally relaxed, Thence it is that commonly snd naturally the teeth

- of the two jaws are nob in contact nor are the condyles of the lower

jaw ag far back in tle pavibies as they can go¥.

Bince the btime of these wrifers we héve arpived at somewhab more
specific conclusions end & nwre precise definition, Much of the work
has been done by Niswongerwho, in 193k, described rest position as
that position of the mondille in which it is involunbarily suspeanded




45 ]
by the reciprocal cowordination of the muscles of masbicabion and the
depressor muscles with the upper and lower teelth separabed. Ik is
& neubral posibion of the mendible since the flexor and exbensor or
opening and closing mus dles are in a state of equilibrium. The

robt position may ke sssumed wltntarily and is constantly assumed
subconsclioualy.

Yore recently still, Boos in J95%%. adds that physiclogical resh
pogsition is assumsd vhen the head is in the normal tpright position
and the slevabor and depressor groups of muscles are in a state of
equilibrivm and tonic contraction, To assume this position the
mus cles are ab noymal length, achuzlly the same length as for maximum
efficisney.

Pefinitions sometimes sre theorebicel apd impracticsl, This

1g espeeially true when & ¢linical tem is defined inmneclinical

- languags. The rest position is a clinical positien usuelly defined
in bers which ave nob easily detevmined clinieally e.z. "the |
mandibular posifion assunsd vhen the head is in an upright positiod
and the involved muscles, parbicularly the elevabor and depressox
groups, ars in eguilibrim and fonic eontrection and the condyles
arg in & neubral, wnsbtrained position', This is the definition
supplied by the Glossavy of Prosodontic Terms in 1956, Clinieally,
the dentist camob predetermine. the muscle equilibriun or the
condyle position, Consequently, such definitions may mean little to
the mactising denbist, Perhaps & ﬁ:impi{a vy more clinicdl definition
winld bet » "The habibual postural position of the manditle when the
patient is ab ease 18 ah upright posibion’,

Hobinson, 1946, points oub thab rest position is net passive
tut must be thought of as an active process, A constant shower of
~ dmpulses comas to the brain from the tension in the muscles largely
- from overcoming the force of graviky. These apparent impulszs
reflexly conbrol the motor £ifth hacleaus to maintain the jaw in the
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rest pogition, By this method we keep the maendible in position against
gravity in the same way that we control other-anti-gravity muscles,.

Edwards in 1955 also states thabt the berm "rest! is a misncmer;
- gince not all of the muscle filwres are abt resb, but some of thenm
are in tonig contraction.. landar, 1954, emphasises thab resk is
relative, not absolute, and that it implies relabive emetional and
psychic tranguiliby,

Boos in 1952 has also stated that the musdles are in a tonus
ol rest and that theve ie 3 slight funchbion of some of the fibres bub
no contraction or exbension of the muscle as a whole. UYhen neither
elevator nor the depressor muscles mor the external plerygoid muscles
are in function, a ngubral central rest position of the mandible is
asmmed,

f‘i*}.m;np gson and Brodis {1942) quode Shamg;t onts elachyownyographic
work and zgree thay the position of rest is mainbained aetively,
foxr the same mobor ltim@tﬂ;msa thal cansed one set of muscles to conbrach
caus ed an inhibition of tonus in their antagonists, Thus the rest
position of eny moveble perk may be takewas an equilibriuwm betucen
all of the forces operabing upon It, If these forees happen £o be
entirely muscular there is an equal pull on both sides of the part
through 2 sbate of tonus. Thus even a yest position must be viewed.
48 a dynamic condition,

Alvhough rest position is not a passive one Melean in 194}, points
out that researches in the fidld of electrp-myography demonstrate that
& minkmut action potentlial in 2 muscle is recorded during the rest

 posibion,

The physiolopic importance of the resh position as indiesbed by
Shore in L989,1lies in the fachk thabt it permits the Lissues of the
stomatognathic system to rest snd thus repair themselves, It has




- beent shownr that even slight pressure; if ik is constant, will cause
pathologicdl tissue changes.

Irermitbent pressure; on bthe other handy provides a period
of rest during which self vepsir ean toks place,

Rrigin of Rest Positions

J Thompson, 195k, has poinbed out that as the position of the
mandible ls dependent ehtirvely on newromuscular phys lology, all
fanctional movements of the mendible begin from, and end in) the
rest positiony beeause only at thed position is the mandilbular
omusculatire in bonie equilibrivm,

Brodie end Thompson in 1942 showed that the position of the

- mendibile vith regard to the head is eobablished as early =s the

third month of life, Their investigations were carvied. oub using
roentvgenographic ¢sphalemstric method to study the neady as previousiy
oatlined by Broadbent in 1931,

Barlier, in 1934, Niswonger has shated that ome can ¢learly
observe rest position in the newebopn infanbt, Apain in 1938 he
claimed that the posibion provails from the time man is born until
the time thabt he des « it is on an anatomie and physiologic arrangemernt,
Hist posibion is one designed by natuve vhich involves the minimm
amount of muscular conbraction o give time and opportunity to restore
muscle energy. It may be assumed volunbarily and is constantly assumed
subeonsciously,

In 1936 Moyers agreed with the concept of Niswonger, stobing that
neonates already have a postural reflex, This is nob surprising since
& sterting point is needed for some of the reflex movements of the
mendible during sucking, swallowing and coughing, Perhaps this is the
only postural reflex developed so early. Only the postursl position
is consistently observed prior to the erupbion of testh.






