There is an occclusal sense which develops as the erupting
primary teeth first mest their antagonists of the opposite jaw,
- This occlusal senss is the formation of the teurc~mseular reflex,
- establishing centric relation. Cenbric relation is not present
at birth. Thus these anthors claim that vest posibion iz 2 Nenrow
muscular pesition and thus should be independant of nonwer upbion,
loss or pregence of an inbact dentition,

Briodie and ~Bmat in 1942 evew consider they have shown thab
& norvmal face heighd in the resh posibtion had been established in
the cass of anodontia,

in 1950 Cohen arrived ab the same vesuld on the bosis of
examination of $ix cases with varbisl or completbe anodontia,

-Best Position as a Postural Position

Fostures
Posture is a position maintained by the musele bons of skelebal
ﬁmmd&m Hluscle tone is a shite of reflex contraction which depends
mainly on offerent impulses coming from the sense organs iu the muscles
themsel ves and to a lesser sxtent on impulses from the. eyes, vestibular
apparatus and skin, The reflex arc employed is somabie, and autoromie

nerves are net involved, Huscle tone in skaietal museles is dus to
Iow frequency asynchronons disch ange from vant’ér‘l horn cells, producing

a paxtial, tebanus which is economical and con be long maintained,
Hovement is due to a more rapid asynchronous discharge which pivés
rise o a more compleste and powerful discharge,

The variouns movements of the body arc effecbad against a background
ol muscular tonus which mainkains the varions postures.. The poshural,
. btonus of the musculaturs is effectod reflexly, being mild up from
aiierent impulses from two sources; namely the labyrinths and the
nmuscle proprioceptors and from various subsidiary souress., Thisg




stabe of tone is suitebly modified when any movement takes place,

The postural reactions of the body vhen at vest are called stabic

reilexes and fall inbo two groupss The stance reflexes or reflexes

of pose in which the body or o part remains in a definite atbibudes
and righting reflexes by meens of which the pose is restored after
distwrbances, The posturdl reactions of the body when in movement

are called sbato-kinetie reflexcs and are produced in a definitely
predictable manner by the movement itself, which in furm is laveely
guided by them wnder nommel econdibions of life,

It may be sald that there are five main levels of posburel
control, A% the periphery there is the simple reflex arc consisbing
of & receiving cell, for szample a proprlocepltive nerve ending in
museles, lipemenbs or peridontal menbranes; and two nerves,’ ong rnming
Lo the spingl colum and the othor rumming back to the muscle.

Inis simple raflex may be augmented or inhibibted at e second or
spinal level. The cerebellum and midebrain with their integrated
futgbions consbtitute the third level, The fourth levsl is in bhe
cerebral corkexy that is woluntary conbtrol level. The fifth level
iz ab the level of social oy swotionsl facbars and is ¢onbainsd
in the assoclabion areas of the foreebrain,

e b 3% Lationship of the ﬁanﬁlbie
Ih 1%?, Brodie and Thompson pletured the skull ag & glode
seated on top of & column of spools., Tb is held in this pasition
by a balsnce of anterior and posterdor forcss, Anberiorally it is
eaSy to see and undersiand the funetion of the group of musclas TUrmnng
from the front of the head in the region of the forshead to the
thorax., Also the greaber part of the weight of the head lies artberiorally
from the axis, the head falling foruard when complebe releiation occurs, .
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Thus graviby exerbs m anterior force,

Regerding ‘the vest of the aanterior belande, it is found thab the
work iz donz by a Series of muscle groups acting together. Bach group
has Ibs own spaeifiec funchbion or maintensmce, The superior group
is the mssticatory museulature, ALl these musdles have thely ovigin
onx the craniym and run bo a moveable hone, the mandible. Thus they
are capabla of meking a unibt of cranium and jaw by clamping them
topgetiner .

But even this would nob anbagonise the p&sﬁarimﬁ neck muscles,
Viithout comnaotion bebiueen the mandible and thorax the head wouwld be
tipped back, This comnsction is supplled by the suvpra and infrawhyold
nuscles, Thus when the head is held moticnless in an erecl posture it
is otabilised by the musclss of the back of ths neek on one hong
and gravity and the combined agblon of thwee sets of muscles on the
other hand,

Bicketbs {1956) claims that those systems of musculabure can be
thought of as links in a chein, This ¢helin starts from the back of the
head in the postecervicsl nuscles which suppork the head in the wpright
posibion, smd cirecles the head coming intoe the temporalis, masseber,
the superior and inferior hyoid muscles., I this arrangement the
face is supporbted in a cantilever fashion with the mandible, the tongue
and the pheryost operabing in an slastic chalin, As ons nuscle ig
streteched the remsining mus¢les take up the slack to maintain
ghability of the sysbem, An appreciation of the chain like funetion
can be gained by obssrving the achs of chewing, swallowing and speaking
in & cinemafluoroscops.

The role of the tonzue should noh bs overlooked in this arrangement
for it hoo ssrves as a plunger, opposing the lips and check on the outside
it serves as the moulding influence for the dental . arch from within,
hen the mandible is viewed in this mammer ib% is ssen to occupy its

plice in the muscle Syshbem,



In the act of deglutition it serves as support for the tongue,
for the hyoid musculature, the muscles of the pherynxe The support
is also wital to the function of respiration whereby the mandible
serves bo maintain the sirway through its support to the topgue
ond muscles of the lavynx, It nmust therefore be remembeied that the
purpose of the mandilile ig not only for bthe support of teetn; factors
other than bhose concernsd with the teeth must be considered wien
dealing wi th mendibulay relafi onships, and Kazig &gr}inﬁs oub that
rast position of the mandible is defermined by the balsnce of oppo aing
tensions of this chein of muscles in a relaxed stalbe, (Sce Fig 1)

s Of Reoh ¥:S fm:

Rerly investigabors and studenbs of vest position felt thab
since it was postwal musele nosition inkerent in the individual
perhaps from the Hime of birbh, it would be stable throughout the
1ifebime of the person. Thompson in 1946 confirmed such bedief
and Tound that rest po sitd ont was not aliered during the growth
phase - for his experiments he used 75 children., The rest position
was expressed as a parcenboge of Tacisl helgnd. Puring this experimend -
the facial proporbions zlse were unslbered, The time interval beliseen
the Pipst and second headsplates during this sxperiment was approximately
-@ight years, Thompson concludest “The exach similarily of the facisl
proportions establishad wikh the mandible at rest indigates that the
rest position has remained constent as growth progressed and thak it
is part of the inherent growbth pabbern of the face®,

Thompson. also found that rest posibion was constent wihilst
orthodontic treabment wes progressing, execept in two cases whers
intor-maxillary elastics and head-caps wers used and bobth of these
devices had Iong been known to tip the occlusal plane. In his
analysis of edenbulous adulbs Thomrson ussd 30 patients and the
time lapse between Xerays varded from a few days to four years,
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Bince growbh was no longer active linsar measurements were used.

It 'a fewr instances (three) there was a variation in measurement
that would scem to contradict the contentiops that the mandihle

ip steble in rest position. In all other cases there was remarkabde
dupli Catinh

Thompson seens bo disregard the 105 of cassg thab were nob
consisbent and concdludes that the stability of rest position is
evident and is showy to be uhrelated to the presence or absstics
af Lesll.

This experiment producsd resulbs which wers in eonformiby with
an carlier test corried out by Brodie and Barnet in 1942 who also
shoved that the position of the mandible in relation the head is
gatablished by the third month of life and this rslation is nob
albered by growth, |

Hoyers In 1956 supported the idea of invariability of rest
position. He stated thab all attenpts to increass the vertical dimensions
of the face bevond that esbablished by the rest position of ‘the
mendible have been shown o result in failure, he backs this up with
an experiment which he conducted on edentulous vatients, He conducted
the study to observe the changes that occur after prosthelle
resboration., Leateral Zerays were teken before and afver the
insertion of the denturss end at six months indervals thersafber.

~A typical case is interpretated, The first X-ray showed the
votal. face helght of the mandible st rest position to be 125 mum.
ith the dentures inssrbed and the testh occluded the vertieal
dimension wags 122.5 ma, Twelve months later this dimension was
122 .0 mats  The rest verticdl. dimension of 125 mom. was confimmed
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by two additional, feray filma, When the occlusal vertical dimanmm
was unintenbionally increased by the dentures to & point beyond

rest position there was resorption of the suprorting bone re sulbing
in a decrease of vertical dimension,

He veporbs two cases in debail -~ in neither pase was there
any recent exbraction. In the firsh cams, the rest posgition yielded
s face height of 111.5 mam, The bite had bsen opened aboub 6 m.me
If we aceept 111.5 m.m, as the correct rest vertical dimension and,
allow 2.5 or 3 m.m, for the freeway spacey the ccclusal dimension
- should have been aboud 109 m,m, In 13 months a considerable smount
of resorpbion of the underlying bone occurred, This clasing of the
bibe not only permitbed the mandible to sssumae ibs nowmal rest
position bul also creabed a fresway space of 2 mM.

. In the obher cass.the rest vertical dimension was found 4o be
31065 nane as delermined *by four Zeray ﬂxaminatims{ The dentwras wibh
the teeth occluded shmﬁ.ci have yvielded a .’r:mm height of 1@3 or 10k mm.
inshead of the 111 w.m. shmm .

Tern months later this.dimenston had decreased bo 105,5 m.m, and
in ancther yeay to 10L,.5 m.m, The previous rest position has
substantiated by additionel rest Xeray £ilms which measured 106,
1065 and 107 wn.m,

Standard and Lepley (1955) also agres that rest position is due
to bthe tone of the musclss angd in consbank to eacn individual throughout
1ife, These authors are joined hy Colowmbe (195L) who also belicves
in the copstancy of rest positiony Tuckfield in 1953 who feels thab
the constaney makes rest position a most valuable larndmark in
esbablishine vertical dinmension of the face, and Kaﬁ'f'é who feels that
rest position is ¢ rgliable starbting~point for the design of a
physlologically correct occlusion,.




Yariabions in Rest Position
Thompson in 1954 adnitied thal sinde rest position ig determined
by musenlar achbion thers must be variables which are vslatsd bo vapiabions
in the tonieiby of the mugeulature, such as hypotonicilty as seen
in fabigue and disease, and hypertoniciby which in the extreme is
musele brismas.

T 1960 the stebility of mondibular rest posiiion was besbzd
by Hickey, Williams and Woslfel. These workers found that the rest
position was stable in the individusl ab the sams sitbing, was suabie
. within the individusl at different sitbings approximately one vear
apart « there were howover differences which ware of 2 megnitude
to make the stability of rest position questionable for certain
individeais,

Abfen ag g.%ﬁ@lﬁ that snder clintcal conditions there may be
veriability of vest posiidon bscause the rest position is acbually
a posbural position and iz subject Lo the same physiologie and
pabholeglie facktors as the posture anywhere else in the body,

Por sxzmpled |
1. TPhysiologic - (2} wvolunkary conbrel.
(b} postural yeflexes
(¢} fabigue and sleep
- {4} physhic factors
{e} heat, cold or pain
(£) fuoction

2. Pathologic - (&) Disessss of muscles
(b} Discases of nerves.
(c) Diseases of bones

{d) Diseases of joints

{e) Any disease causing fatigablility
{£) Ansesthesia and sedation

(g) Hental discases

(h) BExternal factors

(i) Malfuretion



Physiplogic Factorss:

Sicher in 1948l pointed out that the rest position of the mandibls
waries slightly for different positiong of the head, according to
whether move or less strain is pub on the zofb tlssuss styetching
fr:m the mandible to the clavicls, In establishing the re st ﬁasitioﬂ
at verious times it is necessary not only to heve the head in the same
position tut alss in the same velationship to the chest and neck,

In 1957 Cohen studied the offects of variabions of hesd positiong
on rest position. He took cephalomsiric Yerays with the pointer ab
the orbitale,at the base of the nose and at the nasion. 411 the
- Xwrays were taken at the seme sitbing, Six exposures were taken of
ten patienbs, sach of three pesitions wibh the denbures remeved.

He found by this bechnious an absence of any consistent pabttern of

variation according to head position,. The averages of the readings

at each posibtion also showed no inclinstion fo be aligned in a
systematic manner, ip fact there was zlmoshk equal. distribublon of

the averages into high, low and middle groupings for the three head
positions..

Shpuaboffs in 195 stabed that physiologic rest position is
markedly influenced by the relabive gaﬁsi‘i;iaﬁ- of the head and the
body to gravity. Whenh the mandible is suspended in the relaxed
position, free of conbact with any supporb, movemsnbt of the head
produces a shift of the mardible,

In 1954 Landa poinbted oub that rest posibion is mever absolubely
sbabic bub can be only 30 in & relabive sense of the w:::rci? that is,
whnen the head iy oriented properly and the patient and his jaw gre
in conplete stabte of relaxabion.

On the bagis of his experinments Gﬂheggz: oncluded that the dogmatic

statements aboub the constancy of the resting vertical dimension is
unjusbified, It would seem that since resh position is o physioe
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logic sbate just as body temperature we would expect there to be
a range of normality of the posibion of the manditle varying vith
age, healbh, emoblonal stale, ete.t.

Lamdéq?indlcates thab rest position varies as head position
changes, such as when deglutition and respiration (inspiration
augments ib, expirabion reduces if), occur and during peeedskesds fsychic
disturbances such as fear, anxieby and fabigue.

Baxrdier in 195L Walsh . had poinbed oub that Jaw posture may
ba effected by such fachors as skin bempersbure and fabigue and
enobional sbates such as enger, fear, determipation and surprise,

Fa*t‘.h ﬁlﬁ 10 ’é”aa%w g

Attwood in 1957 stetes that because :;.*:, is & living response,
physiclogic slasticiby mey be impaired in diseassd or pathologic
states, A muscle may lose some of .ibs ability to velax, .This
oceurs in both. reflex muscle spasm, dug to paln (brismus), and in
spasticity which ocours in certain newrclegic dissases, In addibion
here may occur in general asrvous tension a stake of muscle
hyperbenseness. |

\

Accepbable climieal terminology for thab state of muscle
furction in the antonyms of overstretch and stretch weakness wokd
be shortness and tighltness, If & muscle is lelt shortensd for a
long bime it may assuse the reduced 1ength permanently due to
fibrosis.

It has been showm thabt as beeth are lost, broken, tilted or
drifted the opclusion becomes abnotmal due to Intercepbive ocelusal
conbacta, or to absence of teecth, It is dlse accepted that under
such pathological condibions the enbire mandible on cocelusion may
be deflebbed pub of cenbric relabion, The maln question is whether
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wider the pathologic eonditions of function and anatomy, the
mendi bite All reburn o iba normel resting position,

} ﬁaléh in 1951 indicated a premasbure occlusal contact will causs
a revision of the conditioned reflexes and a complebe shift of the
mnandible to avoid this conbacht, The ackivity of these velabively
simple reflesx arcs is usually considered to be relabively fixed or
stable, These previously mentionzd ave simple reflex arts of & low
Level ., h

There are many higher levels of conbrel., Afferents alkso pass
to the thdlamus and corbex snd ¢fferents pass from the midebrain
motor cenbres and the premobor and mobor cortexs: These in turn are
| influenced by impulses from the cerebellum and other cembres, Ab
the corbicsl level conscious conbirol of mastication is establishsd
and here conditionsd roflexes play a major role in modifying the mastiga-
gory reflex, Sicher compares masbtication with walking and emphasises
the adaptability of the mechanism, Another point he menbtioned is
imporbants "The muscle . pabbern operabss vith the least wasteef
MUSCUIEY SNIGUVLY  vvrinsmmianne s nswnses 00858 0F teath @x*'ehangm% in
their position ave followad by a repid adapbtion of movemehb in
order to achieve maximm effect with minimum efford®, |

It 1111 be nobiced the sams sensory nevve endings, the muscie
apindles, serve both the masticatory and postural reflexes, the sSame
af ferent pathways are used aid both sre under cortical control, Tk
seems reasonable to deduece that modificablon of mastigatory fﬁnaﬁiana
will affect Lhe rest position. Hosh wribers in considering rest
position pay particular attention to the wvertical dimension and neglect
other dimensions, yet a threewdimensi nal eoncept is essenbtial,
Increasing cvidence from such wrkers as ﬁtzqaoéq sgugge;ﬁts bhat the
clinical rest vosition may vary when ocelusal conbacts ave lost,
when dentures are removed, &s vidge raserpbion occurs urder dentures,
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Horsover, olecbro.myographic studies as by loyers in 1949,
Prozomsky {1952) and Perry in 1957 suggest that semebines vhen
patients appear clinieally to be in a state of rest s there may be
electro.mygraphically detechable muscle spasm or hypertonia which
mgy be dltering the habitudl resting position of the mandibley
in any of thres dimensions,

Hablits also may be pathclogic factors influencing rest position,
£t has besn poinbed oub by Lindshrom in 1953 that certain patients
have 2 tendeney to pmtrud,ef the lower jaw in order to improve the
z:mi‘i’lm Bruxism may infinence the resh m:; gition, The opposite
hoblt, a benacity of the labersl pterygetds, as part of o gemeral
tenaciby of the body posture, has been described by Rogevs in 1935
gad resulis in a rest pmmﬁ{m which is abrowmally distal,

fﬁ‘aﬁ%ﬁm a‘mﬁ bo i:he &%a*imﬂ of Rest Position

htwood q %ﬂﬁlﬁ that al—i:hmagh *t'&xar& are a greab numbey of factors
wiich influence the position of rest, the smell sizge of the shracbures
involved together with the relative crudity of the measuring devies S,
makes the renege of verdabion too small to be appreciated. He found
that; rest positions varied slightly 1f the pabient had just finished
telking snd he nobed that a resbing vertieal dimmnsion was different
depending on whether the denbures wers in or oub of the mouth. After
removal of the ogclussl conbacts in some csses gresh wvariation of
rest positions were evidenb, He followed his patienbs through
various phases and discussses various factors related to mandibular
rTesh Fﬁ&iﬁﬂﬁm |

1. Tooth bone Factorss Throughoubt the patients,avariety of
mandibulser sizes wore novedy as also of the maxillae, Tracings
of these indicate that the inter-arch disbance dépends on the
relabive height of the mandilble and maxillas, In addibion to
maxillo~-mandibular dispropertion there may be disproporiion
in tooth jaw size., Shrong presumptive evidence that teeth
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can dlse be Boo large verbically for the existing bony and
smmsculayr framework is found in such common clinigal conditdons
as marked verticsl overlap, fanning of aenterior teebh, tilting
of posterior heeth, infra eruption or deprsssion of occlusal
stops, sovere abbrition, absence of a freewasy space and besth
that Look too big,

2, ITongue Factors: In some pabients, as revealed by cephalometric
fwrays, the tongue is consistently high in position vhen at
rest, almost completely £illing the oral cavilby, or ab Taast
touching the ridges or amberior part of the palatey in other patients
the hongue is consistently low relative o the ocelusal plame and
nover touches the maxillse when ab resb, Tongue ”&%m ig relatlive
b0 the bony framework of the oral caviby. Atwood suggests that
the contact of tongue with the mexillae mey be nsuro.muscular
or mochanicsl Yshop¥, I% way be posbulabed thel the amouynt of
contach of the tonpue with the maxillary denture is one of the .
factors influencing rest position both with and withoub denbures,

Lip Fackors: The lips mey elsc play the part of a seuro-muscular
stops, 1If there is good mass, body and bone to the lips before
the tecth ave cxtracted, if they are long enough bo conbact one
another ab rest end if they meel each other ip an end to end
relabionship they may be said to be favourable for the role of
neurc-muscular stops in the minimising of decrsase in thg
resbing verbical, following the extraction of ocdlusel stops.
However if the lips ave thin and flacid and £all in vhen the
tecth are sgbracted, if the lips are shorb, if there is an over
jet of the lips dus %o the disproporbion of the bony or dental
fremework or if the lips tend o ot or everk, there may well
be an unfavouralile situation for the maintenance of the stabus

Js
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Ly Health snd Age Factorss One would anbicipabe thab poor health
and advanced age would encourage a decyresse in the resbing
verbical dimension. There was some difficuliy in asse gsing the
pabientils physical sge which is nob nedessarily consistent
with the chronologic age. There were some cases of Atwoods
whrich were aberrant to bhe rule,

SULOIIISe '“aﬂ'Fac: s

Gop A Those patients who showed an imcrease in resting vertical
dimensl on afber exbraction, *

Group B Those patients who fluchuated abonb thely individual
prexbraction base Lines,

Group ¢ Thoss patients who showed a do crese in r shing verticsl
dimerysion alfter exbyaction.

A history of byusism oryother clenching habits is more commonly

found in group € than in grodp & .or B, Fabtigability was most

commonty fourid in groups B and €, Houbh breathing is often

& habit of long sbanding and is probably nnrelabed to the

pra sence of  teeth,

6y - Factors Suspesbing Previous osuvet I a pabient is to hwbe
remaining oodlusal contacts removad, 1t dust be aspumed that the
patient has sovers denbal diseasey that he is a “denbal ceripple’.
IT the patient is such, how sbnormal is his mandibular posture?
There may dlready have been a closure even though there are
some remaining occlusal, esxntachs, I there has-alveady been s
dacrease then one would expect less additional decrease following
23 44 a}zﬁrmﬁ:’jmn or perhaps even an increage in the resbing vertical
dimmnsion, On ths otheyr hand previous closure in spite of
occlusal 5%. ops may indic aﬁe 9, éﬁmﬂg tendency for closure.
Hence one might expecht further closurs, No one rule fits all
potients., Amongst factors suggesting previous closures may be
Lisbed an exbreme anberior vérticsl overlap, absencs of frseway
space, marksd abtrition or ocelusal breslkdowm, fanning of

anteriey teeth and tilting of posterior toath,




7. Higeellaveous Factors: Cerbelin miscellaneous factors whica -
were sbudied showed such overlaps or such similarities in the
three groups thab no corrslabtion was evident, However, this
does not rule out the possibilibty that in any given patient any
ore of these factors may be important. These factors included
pre=cxtrachbion frecuay space, pre-exbraction vertical overlap,
prewexbraction number of teeth, pre-extraction numbsr of occlusal
cont acts,, ;sramaxtracﬁém dentgl. disease and the number of beeth
extracted,

 Boxrelstiont lhere appears to be no single factor that can be
exactly corpelabed vith the degyee of waprlability of rest posibion,
rather there seems to be & complex interplay between at least
gix groups of fachbors, Perhaps it can be sald thak :r.f & pablent
has no disproportion in beeth and bong, if he has favourable
neurosmuscular stops in bongue and 1ips, if he is nobt too old
and sick, if he has no clenching habits and dogs nob tire
easily, then there probably will be little change in clinical
rost position Following the exbtraction of occlusal conbacts,
It is shosn S=S=e=3 that pabients In grovps A end B in generel
h_gf.t more fevouratle factors than those in group O,

if }th@ pabients are arranged in actordance bto the mmerieal amount
of average change, the further down the list ore pgoes the fewer
fovowrable fmetors ere found, Corbain patients in each group

had cerbain favourable factors and certain unfavourable factors.
No one factor was glways consistent. In some pablents closure
acourred despite the presence of fayourshie factors and in some
patients closure failed to ocour despibe the presencs of
unfavourabie fachors,




‘ - .
- +* - — — ""-...-1

Condyler Anatomy of Hest Position:

Bberle in 195L has stated that the condyles are in thelr most
rebruded position in the glencid fossa vhen the mandille is in the
rest positlon, Howsvery his concept of mardibular condylor posktion
seems to be in error bogsther with his conceph of closure from resv
psition to occlusal posibion, JIn the same year Brodie showed bhab
in rest position the position of the condyle in the fosss mey show
consiiderable variation, It is almost lnverdably forward, seeming
to rest lightly sgeinst the anberior wall of the fossa, bub the

supero inferior position may show considersbile veriation, The
condyle and eminence ave nob in conbaeh due o the presepce of
the dise babwesn them, |

In 1956 Hevakari alse commenbed on the veriabiliby of condylsar
sogition, He stabted thab according b5 “he prevailing concephion the
condyle amuyst be located upward énd . back * inn the fossa both ab
rest and with the teebh in oceclusion, In line with this view 1%
has boen thought thab the path of closure of the mandible upward
and backward would sienify thrusting the condyle deeper into the
fossa, that is the positionsl relation of the condyle to the Fosga
in occlusal position would be farther back than is accepted a3 normal.
On the other hand sccordingly to Bidketbs in 1952 a lavge part of
the aforementioned econdyle fossa relationship are charvacterised
by & resting position of the gendyle thab is downward snd forward
to its normal position, aud that the upward and backwerd thrusbing
of the mandille witnsdses & movement o the generally accepied
posibion,

Landa (1952) in discudsing the freeway space feeis that there
are bhree phases vhich requirve study:

1. the formation,

2. the maintensnce in a relatively stabis state

3. 1ts closure,
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Its formation is accounbed for by an active descent of the
m&‘tﬁih@% in & dowmward divsotion, It i Tollowed by a pazzive
mogement of the mandilble dowrmmsrd and forcard by the force of
gravity toe-ibs relatively stable position of equilibrium,. Iis
mainbenance in this stabe deponds upon the orientation of the
head in gpacy, Thug 1 the head is orientated dowmward the
- mendible tends to close and the inberocevlsal space is reduced.

If the head is opientated backwerd the mandible passively falls
| backward ang the interccculsal rest space becomss passively
smaller. Th’t:ﬁ the Ereeway space and s constancy depends upon
the cons banc;y of rest rosision and will therefore vary asccording
Lo the posbtural position of the rest position the mendible is
glighlly protruded; What asebually heypens if first a disengapspent
of the condyles fron the flenoid cavidtdes in a dowerd direction.
The subsequent second movements of the mendible in a forverd and
downward divection Ia effeched by the force of graviby. The dlight
laberal compenent then present iz probably also occasioned by foree
of gravity, Ihs mainbenance in this sbage depends upon the
orientabion of the head in 3?!3{331 Thus if the head is orientated
dowaward the mandible tends bto closs and the inbterpooulssl spoce is
reduced, 1f the head is orisnbabed backward the mandible passively
falls backward amgl the interoceulsal rest spsce bocomes pa sslvely
larger,

Swonson (1953) states it must be remembered that freewsy space
is an intangible and variable distance depsnding upon many factors
such as tooth wear, size of the patients heady musenlar habils and
muscke changes,., The smount of fresway space bscomes move difficild
to determine vhoen the patient becomes parbially or tobally edentulous.
Other thanges may have influenced the amount of frecwsy space
especially through the vears of becoming edenbulouvs through irrvepgular
loss of teeth causing the muscle pull to be oub of balance and the
bony relabtions to be changed, This fresway space has thus heen
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mubilated in most cases and its registration is of little value,
There is ag much voriation in the wmound of space bstuwsen the
teebh ok vost as there is in sizes of teebh, sizes of noses, or
sizes of persons. The figures 2 « L m, cennot by depended upon
as being an accurate measurement bub they do represent an average
distance for this freevay space, (See Figio)

Colovrites (1955) reporks the average freeway space has baen
reported as messuring L4.32M., 2.58.y 3oty 2lm, , Il and
iw3n, These figures represent an average not an exact measurement
for this distance «ad thors have besn ¢cases reporbted where patients
have been quite comfertable with fyesway space measuring O, .,
Sm, and Bum, The glight differspces in the average freevdy Space
suggest thab there is something intangilblc aboub it and perhaps
more undiscoversd information will be needed before it is
thoroughly undew asbood, When a 'pza:m@n‘b is piven an average frecway
space ke elther ends up with his gorct or a compabible fisewny space
oy unknoy aﬁzzgly becomes easily adapted physiologically Yo such a
smell devisbion from his exact freeway space. This same author also
quobes Leof (1950) who found by studying pabients over a 10 year
veriod vho had developed grinding snd clamping habiis, theb
increased tomws in the muscles of masticabion, subsequently decreased

the fresway space,




CLimiesl Techniguas

Regarding the confusion of thought sboub the mandibular position
as indicated previcusly, there is also some confusion as to an exacht
technique which can produce o correcht verbical dimension. It would
seem B0 me that this is & sbage of denture construchion which will
neved be defined as a mechanical. or mathematical squation nor for
that matber a diveck physiclogical ruls; for the multitude of
factors which influence mardibular position ave not akle to be
confined to any one seb rule, I parsonally feel that the obbtaining
of verbical dimension depends considerably uwpon the Judgement of
the operator @d 1t is one phase of full denture consbruction ushich
will always meke speh a gonstiuction an arb, based on science rather
than & mechenicsl application of a definition,

Asgisbing the operator, howsver, there are varicus techniques
which have been devised, ThSe are basically devisable inko Lwo
types, those waich deal with the completely edentulous patient for
which no previous rocords are available, and theose which involve
the obbaining of dimension before complebe extvaction is affachsd,

Qf the fm:ime r thefe sre many separabe systomsd
{a) Tactile SBenses In 1938 Niswonger described in au article his
bachnidua for obbaindng verticel dimensiony using a gaoge vhich bhe
congbractad, The instrment revesled 2 teochnigue of relabing verbicsl
dimension to resb position using a gauge vhich he constructed, or
any sliding geale that hay parailel beaks, The instrument revealed that
ederbulous patients could locale thelr owm cenbric relation and vertical
relation, and the jew relabor was then disearded in favour of the
patientts tactile sense of conbric ocelusicn, The tedmique is ag
follows. The edentulous pabient is told Yo place his Jow vhere 1%
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feels most comfortable or to velax or to swallow, Affer swalliowirg
the Jaw r>borns to ﬁl‘ﬁa resh po sitieﬁ « The patient is told o close
until he feels thab he would be touching his own natural back beath.
these direcbiong ave piven slowly and deliberately, Afber the
pabient has become acguainbed with the pracaﬁufe 3@' ceclusal rims are
build up so thab they are in even conbact vhile the jew is in rest
positilon, One rim is then pooled and both base plates are inserted
in the mouth, The patient is Hold to imagine thaf he has all his
natural teeth and Lo chew indo the pooled rims wnbil he thinks his
natuwral, back testh wuld be touching, Ve then find that his tactile
mascle sonse will stop e mandible as it did prior to extraction,

Hiswonger has long since dropped the systenm as & relisbie
technigus . |

Abmut vhe same bine Wright in 1939 also describsd s techpigue,
very similer to Niswongerts, which invelved ithe wse of the pabientls
muscle tactbile sense, ’

Swenson in 1953 commented that he plaeced no volus whatsosver
on the tactile sense bechnigue, since the reachtions of most patiends
sre unrelisble, This would ssem o be & fair criticism of ths
bechnigue, in the 1ight of recent sbudies noncerning the propagation
of hebituel mandibalar positiosns by persisbant reflex are npechanisms,
After the sarly Literabures as mendioned, very 1itltls more appears
defending this technigque, and it is somewhat surprising to see
thst the system has so much populariby sven now, &g indicated by
& survey of Willie iy 1958, ' |

(b) Facigl Heasurementss

These are of twe. vypss, thos e which invelve the splibting of the
overall fagial height, ond those which depend upon interrelabion of
measurements from individual facizl characheristias,
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Frabm in 1934 usad & sysben of division of the ool face
height inbo thirds, He ubiliscd this in caszs vhere no pre-sxbractlon
record existed and simply srranged for the denturss to arbticulate,
such thab the distance bebween the anterior nassl spine and the
mental tubsrcle is an egual third with the othar two seecbions of the

face,

Witlis {1935) ) uses a similor systen clziming that the

length of the face from the nose dowmard bears a definite proportion

ko bhe upper part of the face; He says: "When the adjusted bite
vims or the finished denbares are in the mouth, -bhe distance from
the base of the nose to the lower edge of the mandilile should equal
the distence from the pupil of the oye to the rima oris, or parting
line of the lips. In weasueing scores of cases having ail tne
natural teath in first clsss condition, I heve found that the
measvwemenh alloded to is spproximetely correch, At leasst It glves
s & definite basis upon which to proceed, -and I know of no ouher

egually good¥,

R :
Kurbh g@@iﬁ that such a gystem 1s based upon an invalid
asounpbion, for in nabure faces are nok ideal.  He ls supporied by
Terrsll in 195lgwho poinbs out thav we cannot make ouy patients

21l it a rule,. -

fincther sysbem of using facial measurements in the establishment
of vertical dimension employs the concept thab the disbance between
the base of the chinm and the hose of the nose is nwporically ‘equal.
to the disbence botween the rima oris and bhe inter-pupillary line,-

Another bechnicue is described by Dewen {1938) who guotes
Dr, Sorenson, who he feels has devised a satisfactory scale. I%
conbacha the face at two points, the bridge of the nese and undernsath




the tip of the chin, The seale is calibrated in millimebties.

Readings are teken from the bridge of the nose to the root of
the nose, and fyom the bridge of the nose to the length of the
upper 1ip in repose. Thess T measiranents added togethey
equdl. the epproximate disvance froan the bridge of the nose to the

tip of the chin In normal profile.

" A similar type of syhan is employed by Scott (1952) using
hig fece meber, The measurements ave made from honky bissue Lo
honey btissue. to climlnate the erioY involved with displacealile
Paciszl tissuss, He measures the combined distance friom he innesy
eapbhuz of the eye o the Juip tion of the alse of the noss to the
tevator labii slee, and from the imner canthus to the 1ip line
which should, sccording to his measurements, be gaual to the
distance from the inner canthus to the gpabhion,

Smith in 1958 slae advocabes the use of facial measurensihhs
slthough in conjunchion with obher techniques. ¥He does, howevery
emphagls that before any facial measurenients cen be effectoed; the
ooclusal plane and lip conbour must e ssbablished, He quotes
Thompson (1946} "The verbical dimension agaociated with sinking
in of the lips is grester than the ocelusal verblcal dimension
made before the besth wers exbracted, The faclal changs ig nok
the vesult of a decrease in vertical dimersion bub rabher the loss
of supporbt given the lips by the beeth snd slveolar proceases’.,

That one cannat place absolute reliance on these or sy, systen
of facial medsuﬁ'emanta vag indicabed b:,r the anglysis of Bmém ami
Thompson I 1942 whe found thab in messuring same 200 skulls,
mean rabio m’.‘ the distonce betmeen the nasion and the anberior
nasal spine wes wery cwﬂ*iatenﬂy and numerically equal to A43% of
the bobal face height, However, they found wwluss of 30508 in
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this measwrencnt and although they were rare they were enough to
discourage the universal use of such dimensions in obtaining
verbical dimension,

Kurth in 1959 dlso cribicises such a technique bscause of the
possibility of ervor due to tissus displacement, In comparison
vwith the relatively small disbance such as the freswsy space which
is ulbtimately deterhined by this techniague the error introducsd by
tissue displacement is sufficienbly gross o discredil its use.

~ Phionetit Tests: -

Av;. approach ab obbaining vertical dimension by the use of
furetion rather than mechanids is, of course, a definite improvement
toth in ibs logic of approach snd effectivensss. Many authors descrive
a system of obtaining rest position by the use of phonetlic means,
but this is not the techniqus vhich is ab present under discussion,

Perhagié the strofgest advocate for the use of phonctices is
Meyer Silvermen (1950/5L/%/57) vho feels that phonetic principles
may be used as a gulde where no pre-extrachbion records exist;
although determination of verbtical dimension under such circumstances
he feels is largely a matter of guesswork, The dentures are construcbed
by the usual technique except that the closest speaking space 1s

determined to aid in positioning the mandible, The closest speaking
space as used by this anthor is the level of groatest approXimabion

of the mandible +0 the maxille and is determined during the
promunciation of the post dentals "s" and "gz", During the bite block
stare bhe closest speaking space of 2 m.m. is smployed, although when
the arbificial teoth are seb up in wax this level is debsrmined more
accurately,. The verbical dimension, he feels,; must not e increased
beyond the normal for each patient, it is bebiter o use a vertical
dimension that istoo small than to uvuse ons that is btoo great. There
should be no inter~incisal space visible abt the anberior teeth atb




the closest level of the mandible in relation to the maxillae thile
the patient speaks rapidiy. Therefore the verbical overlap must
equal and abt all timgs be groater than the closest speaking space.

In 195 Morrison advocated also the use of phonebics as a
megans of determining verticdl dimension. He emphasises the use and
necessity of closely adapted stoble bass plates, His technique is
0o huve the patient with his head ersct and free from the hesderest
repeat the wrd "sivty.six® and “HMississippi® slowly st first and
then more rapidly,., Host patients experience difficulty in mansging
unfamiliary bases and occlusion rims, The dentish must make sure
& the time that the patient is awsre that he 1s mot being tested
for speach, and that it does not make any differences how the verds
sound, The rims should then be reduced in height until there is

the desired clearance in ths bicuspid region at the closest speaking
lavel.,

The patient can bz given more clearance if it is desirable
bub he must at least have the minimum, The amount of clearance is
determingd by the requivement:s of the patient and the jJudgement of
the operabtor. In scme cases where maximum openivg is desived for
furctional and aesthetic reasons the patient adjusts to chenges
readily; the teeth may even maks the slightest conbeact,,

A similar bechnique has been oublined by Harper in 1942, who
makes yse of the letter "m'. In the sounding of such a ‘consonant the
iips maks conbach, and contracture of the musculsbure associated
wibth this sound elevates the mandible to a position above its rest
position, This establishes a dafindte velationship of the incisal
edpes of the teeth and we now hoave vhab we call a minimum clearance
space which is equal to aboulb 1 m.nm,




Harper claims that this position is consbant and easy to check,

It vould seem that this concept is not in co~ordination with the
wribings of modern authors who use the pronunciastion of the letter
I Lo establish thelevel of rest position rathsy than the level above
rest position,

Blanichard (1951) points oubt that in spsech, teeth do nob
nobiceably occlude unless the verbticsl dimension has been opened
top far, To conform with this, the verticel cpening betuwzen the jaws cen
be set any any poink consistent with comfort and sesthetics, up to |
within a millimetbre or two of occlusal conbach, when prapidly pronouncing
the words containing e or Y2 sounds,

A good senbence he poinbts out is "Sixbywsixz sall boats salled
the Mississippi in 1666%, because it contains bhe necessary sounds
and is long enough to produce relexation when saying it, Another
test in use is YSixbywsix a,n.c.0".

i957) :
i&arrisca&m fecls bhat the patient for the phonstic tesbing should

ba glven something to read. He uses several poems vwhich have been
suggested for spescch training, for exsmples

when I go fishing, I'm always wishing,

Scome fishes I will geb

Bub while I'm fishing the fish are wishing

I wontt, just harder yeb.

v Sﬂverme%mp oinbs out thabt when we ask the patient to say a
speech sound such as "f op "v" or even the sibilant Ts" we are
establishing sn artificial relationship, Such a view of speech does
noty imply the symbolic comnunicative and psychologic aspechts of
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» 8peech in which phonstics is only an avbomatic contribubory
phenomenon rather than the HHeel poink of a speech situation,
Thus the patient may subordinabe the swallowlng and respiratory
functions in order to pass the phonstic test of the progsodonbist,
A betber speech tesh 1s to engage a patient in meaningful
gonversation,

The system of using phonstics is not without ibs d@&wbaﬂké v
Kurth (1959 ) points out that in the phonebic method a mistake in
registration may resulb 1f the patient becomes @ware of the
imporbance of this step, No measurement should be obtainsd under
such clrcunstances, |

In 19% Swenson indicated that the phonsbic techmigue is
inacourate because of the difficulby which the patient will experisnce
in effectbing correct arbienlsbion of tongus and palate and mandilde, with
new and often combersome appliances such as bibte blocks, in place, I
myselfy agres with this, and for that reason feel that this system
cannot be used as a means of debermining the verticel dimension,
bat it can be used as a very sffective means of chocking the mandibular
level at the brywin stage of denture construction,

Probatlly the most used system of obbaining verticel dimension
- is by first oblaining the rest position and then allowing for the
freeway or inter occlusel space, as bthe operabor feels is indicabted
for each individusl pabtient. This bechnique was first described by
Niswonger (193k) based on the work by himself and Brodie and Thompson{1a¢)
rogerding the velabive stabiliby of rest position as a postursal
position, Holie {1948) describes the btechnique and stabes thab
finding the vest position is the initial step in deltemining the
vertical position of the mandilile, The patient ig seated erect in
the chair withoubsupport %o the head, This is important since
only the physiclogle facbors which maintain posbure ab rest should
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be opersting =nd an extriasic suppord might interfere with determipabion
of this position, T circular dobs are placed on the skin of the
patliart ore above the bridge of the nuse and bebween the eyes,
(glabella}, and the obher on the skin over the point of the chin,

| The distance bebween the btwo marks is measured at rest position with
a pair of calipers. This distance is recordeds Duplicabion of
measuranenbs ensuwas thab rest posibion has been found, The measurow
ment used must be ohe vhich is found consbanbly rather than an
aversgey Ihis distence can be deacribed as the physiologic face
heights, The maxillayy occlusal rim is conbtoursd and the oeclusal |
level is debermined, The cenbric face heipht or tius verbical
dimension is debermined by substracting the freaumy- space from

the physiologie face heipghti, The mandibuly cocluzal rim is then
raised or lowered to occiude ab the compubad verbigal di;ﬂensi o,

- This technique is advocated by meny awthowrs, amongst whom are.
Burbenshaw (1948), Pleasure (195L), Terrel (195L); Tuckficld (1953);
Jaffe {195L) Schlosser (1955) and Boos (1956). ~

ALl of these authors advoctate the use of rest position level
a8 a reference point in determining vertical dimension, They dilfer
in their déonceph of the dimension of f’rﬁéﬁaﬁ' space., Bub ib will
he found that all advise & minimm inberwocclusal spoee of B man,
with & variation of this dimension depending upon the oferaborts
asﬁémaent of the cese in hend., As Boos in 19% points ouby the
freeway space may be varied according to desired conditions of force
ard azsbhetics, but it must never be raduced to less than 2 m.m.
The patient must have a space betueen his teebh at rast or there
wiil be tension of the muscles.




Aids to Obtaining Resht Posibion
The essentials of obbaining a rest position measurement Loy

the patient depend upon the meunbal oublook of the patient, his

approach and reaction to the operabor, his state of mind at the

pime of the measuverenbsy his posture, his degree of comi ortiability.

Thare are cerbain phonebic aids which enalile a pablent to assule &
o (w9} o |

rost position. Holic advises the promunciation of "m' or HRmmal'

to pub the mandilile in rest position He advises that the procadure

showld be repeabed., Burtenshaw puts the upper bibte rim in place

or the 0ld denture and asks the pabient to swallaw and then speak

the word “iississippi” or the letter "m" ._ He fecls that a second

or =0 afber these ssunds hove been made & relaxsbion of the lower

jow muscles will be nobiced, AL this stage he ieasures the faclal

dimension, The patientls abtention ig disbracted for a few moments

. ard bhen the test is mpéa%ad* He Finda that the distance of the

faciadl measurement remzins constant, ndicabing that & level of

vest position has been vecorded,

Boos (1956) ubilises his thoory thab the rest position and the
position of maximun masbigatory pregsure are identical, To obbain
the level of rosbt position he uses his bi-meber, This is carried
vo the mouth and the patient is instructed in regard to biting
force and freedom of mendibular movements. An excminabion involves
ths reglistrabion of maximm biting force in various vertical positions
in edentulous casss., In this way the position of maximum efficiency
cen be determined ofr the individusl patiemt, In order to obbain a
corvect registration the patient must record the maximum biting force
for each position. -

Boos? bechnique is as follows:

A preliminary jaw rélationis registersd and the casks are mouhved
on an articualakor te facilitate the mounbing of the grathodynsmomeben




ard the cenbrgl besring plabte. By starting abt spproximately a
normal jow relabtion the vertical dimension can be varied up o

Y m,me by aﬁjust:ing the central braring cap of i:ha instrument,

The zaé;‘b:ianb: is8 seabad in. s chalir in a normal upright position
suﬁpértad by the chalr. The bases witbh the insbtrument mounbed are
carrded o the mouth snd 2 series of reglstrations are recorded,

- His ususl procedure is to start with the patient¥s mouth in an
exirems vertical opening and to record the force exerted by the
patient in pounds, The verbical dimension is then reduced %o
exbreme closure and the patiend records biting force with the
mendible in that position. Variocus changes are made and the patient
ig insbructed o moke use of any comfortable jawr relabion when
reglistering ‘bﬁﬁ biting force. Afiter bthe patient urdersiood the
instroment amd all adjustments for conford were made a seriedy of
foree rocords were made ab various vertical dimensions, The
pabient is requested Lo bite as hard as possible and continually
urged to bite hsrd during the registrabion: The vertical dimension
ig then closed a millimeter and a helf and another registration

of force recorded - each pabient records o maximum biting power at

a specific vertical dimension., When the level of maximum biting
force is obbtained this is assumed to coineide with the wverbtical level
of rest posibtlon and the patient¥s occlusion in then effeched at

a lovel to provide the requived inberwacelusal space.

.

In 1959 Kurth provided some erificism of this technique of Boog.
He feels that the deviges that measure bibing pressure demand sufficient
interwalveolar space for the bulky applisnce, He also has found many
ingtances in which the measurable differenc-s bebween the maximom
pregsures ob various vertical dimensions, are so slight that serious
errors in determining occlusal-vertical dimension mey be made. Also
the patient mey Bry boo hard, and unintenbionally give the operator

a distortzd result, |




Rest Position as a Reference Poinb
Up to about 1955 or 56 the rest position wes considered a reliable

guide to obbtaining verbical dimension, as indicated by the many authors

vho advocated its uss, However in more recent years the technigue has |

corie wndsr some criticism, Duncan in 1960 conducted studies which

were made to determinate the valus of rest position in estzblishing

mwe=oxbraction face height with a prosthesis when no pre-sxbraction

records were svallable. Patients were selected whoe furnished an

accephabile preeexbracbion record in terms of the verticel dimension

of occlusion, Records were made before extrachbion and aftey prosthebic

treatment with a BroadbenteBolton Boenbgen unit, Rest cobservations

wore made both with and without denbures in the moubth, Neasurements -

rere madeof morphelogic face helght, rest face height and Intel. |

pcclusal dishance, The rosults revealed an instabilibty of rest

position which resulted in diserepanci s in the restorablion of the

pre-exbraction verbical dimension wdth the prosthesis,

Thig difference in pre-extraction verbleal dimension and that
resbored with the pro Sthesis was of such magnitude in thres of the
test patienbs thebt rest position was ﬂ?ﬁ@iﬂﬁ%ﬁ 30 be a poor guide
for esbablishing the pre-extraction vertical dimension, Boucher in
. 1960 has indicated thad many btechaiques have been suggested and used
for making rest records, but all of them are based on activities
carried oubk by the patient. Therefors these recovds are subjech
to possible waristions and errors resuld from the physical condibion,
the mental attibtude and the habits of the pabtient, Conditioning
evercises, hob packs, and mild sadation have been used to overcome
the difficulty of gebbing the patient. to relax so an accurabe record
can be made, Tensions, aenxiety or oveprezealousness of the patient

may cause an erver in the record, These factors are involved whether
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the method involves simple measurements, ele ctrommyography,
cephalomobyics, sageital tracers or observebions of the tegth at
rest and durirg speech, Judgement is yequirved in svalusbing any
of these records so the vecording of rest posibion involves a
double subjective record. 1t is subjecbive v the part of the
pationt as he tries to do vhabk the dentisgh wants, 4And it is
subjective on the part of the dentist as he tries %o evaluabe
what the patient has done, Boucher concludss: "ihis lsads

m3 o question the wisdom of plaging shsolute dependance upon
physiclogic rest position as a means for determing the vertical
dimension of ovelusiony, |

Shore in 1959 had exmressed the same opinion stating that the
registration of an habitusl vrest position is fraught with uncerbainty.
It is impossible to record resh position as accurately a8 the centric
relation can be recorded,

Tn spibe of these critdcisms of the sbability of the rest
position, it would seem that it will conbinve Yo be used as &
major point of reference in the establishment of vertical dimension
until it is replaced by a more acourabte and scientifically prociss
Letinigie.,.

Cephdlometrig Techniques
Without the use of Xerays the profession is hempered considerably
in any peasurements bzeouse of the lack of positive spob poinbs, and
 because of the possibiliby of tlssue displacement wether caused by

the messuring devi ces OF hy mapndibular movement, Cephalometrie
Rerays chviate this error and in so doing present a considerabls

. and commendable increase in accuracy of technique, In 1949 Hughes
irdicatad thab he felt the cephalometer to be the most scientific

< insbroment of estimsbing vertical dimension in ths dserice of pree

axirackion records.




Pyott and Schaesffer in 1952 describe a techrique using the
cephalomebric Xeray opparabug, Hest position is first debsmmined
by & serles of Xwrays and the distance bebwesn nasion and pogonion
18 measured, Thase authors use a verdical dimension at occlusion
winichis 3 m.m, legss thean the resbing vertical dimension, Oentric
relation is bhen determined ab an ap bitrary werbical dimension and
ths eephalometric Juray baken wibh the inberworsal appliance in place
and ths veritical dimension of this relabion is estoblished, The
applisnce cam then be adjusted to the corsech azipght and & true
cenbric relabion ssbablished, They describe the system in more
deball in a further ardicl 'iﬂgming a cephalomster deseribad by
Broadoent. Bite blocks are first tonstructed ond an approximate
verbical dimension was recorded and the casts mounted., A gobthic
apren tracsry is then mounted inbo the bite blocks, .The exach
 verbleal dimenston wes then established as follows, The patient
was seabed comfortably and upripght in the chaly with the head
sapported. so thabt the Frankfopt horizontal plane was parallel to
the f£lnor.: SBix exposures were made %o record rest vosition whilot
the patient had his mind directed elsewhere. 5 gothic srch bracing
vag then made ab the arbitrary vertical dimension and snobher
cephalometyic Xwray btsken uwith the plates leecked in plice, The
pogonion and the m sion were pointe of reference made on each
A0 The d.sbance baboeen these points was measursd and resh
position was debermined. The vertical dimension ab oeclusion was
bhen selected as being ove which is 2 to 3 man, less than the
resting dimdnsion, The wertical dimension with the arch tracing
device in pluce, was then measured and the devicde was adjusied
till 1t gove 2 vertical dimension of 2 o 3 m.n. less than the
reshing vertical dimension, AL this point a new gothic arch trocing
was then taken and ancbher cephalomstric ‘pie‘tura baken Lo check the
measuremsyh s, Anothor final check wis made cephalomelrically vhen
the dentures were issued.
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There are severdl objockions to iic te chixigus, JThe first is
the involvensnt of the equipmsnt vhich is expensive and of limibed
application; there is seme difficulty in obtaining a true rest
positlon vhilst ths patient is surrounded by 2 seemingly mage of
apparatusy and the third objection is the number of Ywrays thab have
to be taken throughout the course of the teshnique, The Pyott and
wehaeffer systen demands a minimum of eighl exposures, Kurth (1959)
points oub thal the roentgenographic way alithough it claims acouracy
has practical limitations. The head positioning devices are not very
acouratey Duplication of resulbs is a ravily after a time lapsey even
somgbimes as amall as a few minutes, The public hes bacome &m.ély
aware of the dengers of radiation and thevefore this method leaves
mueh to be desired,

Parks Theory {
Infomarion for this system whiech wag intm dace.:i by Parks i nob
eagy to cbiain., Swenson (1953) indicetss. thak aemréi’ﬂg to Porks
 the mandilile opems on a robational cetitre, thak is away from the
head of the eondyle and helow and Lehind the mgle of the mandible.
Thia rotational centre is held wnbil the point of the former occlusal
plane is reachedy and then, upon further opemng, rotates around the
head of the corndyle. These two movemeynts would scribe bwo 4ifferent
arcs and the point of inbersection of these aves would indicate the correck
amount of Jew separsbion,

& pracitical manner of determing vhere the mondible changes aves,
if the theory were correch, would be to place marks acrosg the
Pibve rims and ra_;:ﬁze the point at vhich these marks failed to coincide,
The technique was modified by Armstrong in 1943 vho employed the
following sysbem, Bite blocks with an inberworal arch tracing device
are mﬁsﬁrm;ted,, Trese are pluced in the patientys moubh with the
mandible propped open by the: pin. A gothic arch tracing is taken at
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this dimension and the cenbre of occelusion is marked by an idenbtabion
ont the place. The applionce is then adjusied so the mendilile is in
the elosed positiony an arch trocing 1s agein beken and the cenbre of
the tracing nntsad; To «i1l ke found to anterior to dhie the previously
made hole. The mardible is noy progressively opensd by adjusting the
height of the eorbral bzaring screw unbil 2 werbical dimension ig
reached ob which the pin just re~sngoges the m}lé drilled on the
puidine plabe when the arch tracing was masde, Armstrong uses this
level as the accepbed occlussl vertical dimsnsien,

Swensn {1953) indicates that the theory was found to be incorrect
by practical tests and further proved incorrect by tests with &
Kinensbic face bowe

Standard and Lepley (1955 dlso comment on Park?s technigue and
discuss an improvemen® which they have devised themselves whereby
they poink oub the insffechbiveness ol the Parks systom - the -etroyr here
being that the cenire of robation wes consideresd to be a lins on the
level of thz ceelusal plene posbevior to the ramus.. The Armstrong
technimue, according to Btanderd and Lepley, considered the begiuning
of the translsbory movement of the lower jaw in its clesed position
to Be accentad as the ocelusal vertical dimension, Stapdard and
Lopley then oubline a techmique which they have devised,. Adhesive
plabter is placed on the bHip of the nose and on the ching Physiom
legical rest positlon is obbainad and the measurement regotrded.
Galipers are seb ab this measuremsnt, A Ballard tracey 1B attached
to the upper and lower base plate at this vertical helight and a
gobhic arch tracing is made to record cevbric relation, A small hole
is made in the mebal pvlate ab the apex of the tracing. The screw of
the btracing device is then lowered one turn and a new gothle arch
tracing is made. The lowering of the secrew ig conbimued one turn at
a bime unbil the point of the screw no longer ehguges the hole in the




upper occlusion rim, The calipers, seb ab bthe rest wvertical
height measurenent, are now used to loeate another point on the

chin which will be bslow the previous point. At this pew point
translatory moremsnt of the condyle b2gins and the vertical dimension
must be bebween this point and the physioclogic rest position, The
ressarch technique used for this system found the difference between
thy two dlmensions to vary belween & minimum of 2,9 na, and 5,0 mom,
maximum.,

Thi.s technigus is cunbersome and does not provide an accurate
astimabion of vertical. dimengion, Ib is considersd on this basis
to be of limited walue,

Physiologic Technicue

Harper {1942) devised a technigque which involved the act of
swalloving, He construcked small removeable *ﬁfﬁaﬁgﬁﬁ which are
abtached to the mendibular base plate over the ridges and as far
to the heel as possitie: These recording trays are locked into
position on the retaining plates. The base plates are plLaced
into the mouth and the patient is reouested o ¢lose until the
top of the side wdlls of one or toth trays conbact the wpper rim.
The buceal and palsbal sides of the already determined upper
rim are now timmed %o the marked limzs, "V notches are cub in
the cenbre of the conbach area,

The tupper baseplate is placed in the mouth and recording trays
of the lowsr ave.filled with softencd compound and placed in the
tmouth., The patient is requested to say MY WH® MY with the 1lips
making siight eﬁrnta:;‘;b‘.. Both pla;'has are then renoved and the
minimum clearance spece is recorded and chilled. The upper rim
is placed on the lower record wnd the heels ars axamined for
clearance., All excess compound is removed from the record, The
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trays with the compound records are removed from the retainsys and
placed in the compound hosber with wabter ab 1L0°F, After these
records have become uniformly soft they ate To-abbached in their
respactive retainers, The lowsy base plate is placed in the mouth
end the pabtient is instructed to web the lips with the tongus

ard swsllow. Owing to the subgonscious contrel of the musculature
associsted with this action, the mandilbile is clevabted to lbts nommal
verbicsl dimension, The bases ave removed from the meuth and the
rocord is chilled, This dimension is used as the vertical dimension,
Hore recently Shanshan {1952/55/56) produced a technigue based upon
thephysislogic process of swallowing which he feels brings the teeth
into normal cenbric relation, He eshtablishes verbtical dimension by
first determining the lengbh of the upper teeth on the occlusion rim
and then making a tenbative wertical dimension de berminetion by using
the freoway space technlque or.any of the uswal methods, The lower

. oeclusion rim is reduced % m.m, and & cone of very soft wax is placed
o the top of tho shortersd occlusion rim at the medien line, The
upper md lower occlusion pims are placed in the mouth end the rablent
is rewmested to swallow seversl times, As the patient swallows the
sofh wax ie reduced bo the nebtursl and physiclegic vertical dimension,
This technique is much more practicel and simple than the previously
oublined tachnigue. |

Boucher in 1960 stabes that the estabilishment of the wvertical
dimengion by recording the amount of clo suyre Guring swallowing
involved a @irech approach to the problem, The vepeated swallowing -
activity with closure sgeinst soft wax and stopping at the level
of normsl occlusal conbacts seems to ba sound, However, a number
of conditions might modify the amount of closure achieved by the
patient, Among these aret tenderness of the ridges, tensions, habiby
and ov ergz@aifaﬁsmas to test their wax dentures, bths thickness of
the palate of :the‘ recording base ete. This approach to the
establishment of vertical dimension should be studied further because
it of fers an opportuniby to balance ihe results obtained by other

methods,




Hiscellansous Techniques

Francis (19%) employs a device called 2 verbical fracsr vhich
he belisves registers end deberminas the proper verbical dimension
together with centric relation and condyle path records, The
applisnce consists of a vertical tracing plate atbached o the
upper blte block, extraorally, upon which a tracing of the dlosing
merement of the lower jow is efffecbed by a stylus attached to the
mandibular baseplate.

The baseplatzs are posibioned in the mouth and the patient
is instmicted to open wids and with a conbinuous slow movement
to close, The patient wAIl tend to sbop the cloging movement ab
or rear bthe normal vertical relabion tub en overclosure is desired,
The dioging wmovement must be made in dhe retruded mandibular
position. A4s the mandible closes an are is inscribed on the verticsl
plate of the tracer. When bhe condylss start into the glenioid fossa
a wave is sbarted on the verbicel plate which is completed when the
wer'gzl o3ing movement beging a different sre. By closing and
over closing the mandible, two different sres ave formed with a
definite wave sepavabing them, The cenbre of this wave is.taken
a8 repregenting the tnie vertical position of the mendible, The
condyles occupled this position in the glencid fossa in centrie
og¢oulsion whern nsbural beoth were present,. The begiming of the
wave 1s used to establish the vertical dimension beocause just
enough toeth subsbanes will be lost in grinding the oceulsion to
throw the mrker to the cenbtie of the wave, Gysi called this
lire close of bthe mandible "the incigal path®,

This iz a mechanicgl approach, A more physiologicel approach
1953 4 -
is deseribed by Moylan "Who has & technigie for determining verbical

dimpnsion based on "time", He does this by having the patient bring




the occulsal rims into - nbact and nobing the length of time the

rims remwain in conbach before the mouth dépens involuntarily,

normal. separation from conback bakes place from thres to four segonds,
If the vertical height is too grect the occulsion rims will stay in
conbach more than six sedords, They will separabe only when fatigue
eauses the muscles to relax to a rest position withoub complebing

the cyele of conbrachkion and extension., If the vertical helght

is too low the occulsion rims will separabe in less than thiyee

seconds or corkiact will be made by e¢ffort. This technique relicves
the ratient of embarrassment of faulty pronunciabion when called upon
to repeat lebbers, words or sentences while the ocoulsion rims are
in the mouth, It alse permits the dentist to secure the verbical
measuremnsnt without the help of the patient since the opening and
closing of the mouth ig involunbary.

_.‘aﬂ.ﬁmﬁ (1955). describes a2 tachnique which is most eonbtrary
to any physiological approach and its scilentific inecxactness is
amazing, He has stebilised ocoulsion rims consbtructed with a flab
plate of ocoulsion ab a pre-debermined vertical dimension of 4O m.m,
The flat plane is established by the incisal edge of the lower
anterior teeth anteriorly and by the height of the rebtromolar pads
posteriorly., 18 m.m, is accepted as the dimension of the labial
fold close and the labizal fremum to the incisal edge of the lower
anterior beeth, The vertical dimension can be changed ab the time the
bracings are made by adjusbing the 40 m.m, has proved to satisfy
the requirements of 957 of all paticents - If a change in the vertical
dimension is made it will nob effech the centric relationship of the
castks, The opening and closing movemenh of the mandible is a hinge
action which ocours with the condyles remaining in thelr sockets and
acting as rokablon ceutres, Therefore centris relation is constant
at any vertlcal dimension within re a‘ssn"%
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Swenson: (L953} discussss nob a technique bub rather am; aid,
The paralislling of the maxillary mdges is based upon snabomical
fact because the teeth in normal occulsion leave the alvecler
ridges in the posterior reglon parallel to each other, If, however,
the patient has leost the ‘b%ﬁh‘ at irregular intervals or has suffered
a great amount of bone loss due to periodontal disease the line of
the ridges is naburslly 'thmm out of parallel,

Ressler £1939)+ The cubie content of the denbure space should be
considered with a view to permitting nommal physiologic function as
far as iz pogsible, Kessler measured the achusl, cubic contents of
the mouth.at rest and extended bub was unable to develop a definite
techmique .

It would appear Hhat there are -bo. choose from & mulbtitude of
bechniques which by themselves will supply an gpproximate of the
covreet vertical dimension. None is withoub eriticism, It would
sesm that the mest practical solubion would be o use feveril tedmiques
and to eomordinate them. As for insbance bo cobbain. the dimension
by the Niswonger technique andy ab the try in stage, bo use some h
type of phonstic test. I feel that whabever technique is employed
it must be characterised by simpliclby as any systen whtich is complex
is bound to have many pogalibilities of ervror. |

Such an idea is also shaved by Smith {;1%1} vho uses his Judgement
assisted bys o
1. The strained or wnsbrained sppearance of the lips.
2« Comparison of the length of the thirds of the face,
3« The resulis of phonetic tests,
ke The degree of effort exerted in opening the moubth sufficiently
to bake a bibte of food,
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Hight (193L) feels that to meeb satisfactbrily the necessary
vrequirements it will be necessary to correlate ths different factors
in aesthetics and the mechanical arrangement of the teeth which at
times will nscessibabe 2 compromise betwsen the requitrements of the
T,

Thosefactors which serve a5 a2 gulde in detormining sabisfaebory

dentures space aret | |

1. The disbance from the nasion to the gnathion in & sabtisfactory
repoged relation., This debermination being fox the purpose
of sabtisfying aesthebic requiremencs,

2., ‘The relation.of thz ridges in the region of the tuberosities
and the rami, In order to meet mechanical reqguivements. ib

. may be necessery to increase or decrease bthe vertical openming,

3, The ridges - thess should be as nesarly horizontal to each
sther a8 aegthebics and tooth arrangement will. permib that the
forces of mastication may be approximately ab righd angles o
the ckest of the yidege, B

e Proper excursive movements in arranging the upper and lowey
anterior taeth for a sabisfactory appearance.lt is necegsary
to allow for thelr proper excursive movements and the estabilislment
of the propsr relahionship between the lowsr bicuspids and
molars and the cresh of the ridge.

I*-Jiili@ (1958) - conducted a survey of the various techniques used
and found no one method has proved to bs complete in Ibtselll

ﬁﬁ indication of the techniques used may be svaluated by the
answers to this guestion which Willie found in his survey,
Q. Thich method or methods arve employed by you in an sbtempt to
arvive ab Vertical Dimension.,.
1. Patients bacbile muscle sense 56
2. Willis' bite gusge
3., DBoogt Bimeber

e Scothkls Precision System

Qo o«
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5«  Cephalomstric Radicgraphs

6. Phonebics

7+ Deglubition

8. Esthebic Appearance

9« FPreesxbraction Flaster Casts
10. Plaster Face Masks

1l. Preegxbraction Dowsls

12, Acyylic Resin Face Mabrix
13. Facial Division inko thirds

FounwvrlBBESEg

It is rather disappoinbing to nobtice that many denbishs rely

on the patientts muscle tackile sense, It would seem thabt the profession
has selected the mosk simple and least thne c¢opsuming of bechniques
although the high mumbers nsing the simple sysbems may indicabe thal each
operabor usss several check techniques, Somes subhors heve abemphed
to deternine the :acmmcg‘ of ecech technique smong them being Block (1953)
who has used varions techniques for obtaining verbical dimension and has
found no appreciable veristion in the vertical dimension. achieved by

thé different: methods, He ussd the Boost Rimeter ¢ Study of inbere
maxillary space between physical and physlological vest posibion,
following the-theory that patients retain bactile sense as to the
proper degree of clusure, profile study or attempbing in edentulocus
casas o parallel the ridges,

Indeed as Kurth (1959) points oub "ATl of the methods ubilived
to determine verticol dimension and centric relation have value, if
those who use the methods are aware of the problems involved « The
determination of vertical dimension is largely empirical. "

Pre-fxbraction Hecords

There are various 'ﬁéchn:iquea for recording the wvertical dimension
of the face with the teebh fully in ccchusion or the mandible abt least
in the corvech position supported by occlussl stops. Among thoss
include direct facilal measurements, phonetie tests, the uss of study




af face fam is worth the sdditionsl bime thab is taken up in 3.%3
construchion® ,

Fram in 193k advises the use of a system of facial measurements
based upon a presextraction profile phokograph,

Crawford in 1?3& also advises the use of pressxtraction racarda,
consisting of two profile and twe frond view photographs, one sach
mmlling and one in reposes: the measuremshbs recorded areg
L.  from the nasion to the gnathion
2y from the nasion to the aaﬂasyiﬂaﬁ.é
3s  from the nasion to the 1ip line
he  Irom the nasion to the incisal sdee of the upper control incisors
5« from the nasion to the ineisal sdge of the lmqa% eentral. Incisors
6. the ankerior position of the upper cenbral. incisors,

Later Wright (1939) alsc advised the use of a prewsxbraction
techrigue zn:’%:i.ch invelved the comparison of faclidl measurements of
a phobograph with the facizl measuremsnts of the patient, He requires
full face sharply focusszd vhobographs of any size bub preferably
targe and he uses the following measurcments:
Le  the inter.pupillary distance

“« the brow to chin distance, the distance f rom the top of th:a
eyebrows to the base of the chin,

After recording these measurements of the photograph the operator
returns to the pabient and takes the measurement of ths ink er-pupillary .
distance, The patient's verbical dimension can be ealenlatzd as follows,




Vertical dimension of the patient equals the werbical dimension
of the photo by the inberwpupillary distance of the pabient divided
by the Inberwpupillary distance of the photo,

Boyle in 1947 felt that prewextraction records involved having
the patient phobographed by use of a half plate clinical camera,
A fronb view is teken with the heod perpendicularly srran ged and the
teath placed in centric occlusion by the patient, The natural tedth
ave placed in cehbrie occlusion by the patient and a fyll scale
phobograph is taken with the lips parted, From the phmt ograph
he elicits the following dabaz
(a) General proportion of the face of the individual,
(b) Actusl vertical measurement of the lower third of the facs,
(8) Ypper incisal edge level (only if there ave upper incisorsy
nence this is a gross limitabien), . .
(4) uWidths of upper cenbral ineisors and possibly of the upper
lateral, (This is extremely doubbful, and again depends wpon
the presence of anberior teeth)s

e

One of the featurss of this technique is the long tem refersnce,
nobing the change in £ acial, conbours during stovage of the pi chure,
chatges in the dental arrangement of anterior teeth, it 1w alse said

%o be important ss & record afier the absorption of the alveelar ridges
has geecurred.

- The pitfalls in this technigue seem to include $
1, Imprachi cability of photograrhing pablients carly to ach é,s
. reference in case of need of denture.

2. Virkusl impossi Biliky of tran sferying measurements from two
dimensicnal photos 0 a three dimension subjech with the added
hazard of tissus compressibility further inberfering with
accuracy of measurement,
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3¢ Dovelopment either befors or after the photopraph of an
havitoual centric which may be al an incorrecht vertical dimension,
he Poseibility of anterior tooth drifting after the photograph has
been taken rendering the aesthetic Punction of the technique
useless,

Kurth (1999} indicates that afber the patient has reached full
growbh the interepupillary disbonce does not change and thus this
ateaénrezﬂent may be used as a guide for the denblist be determine the
relative ratio botween the dimension as seen in the phobograph and
thatpresent in the patient, He points out that the method is nob
parviculayly acctratey as photographs in mshy cases have been

altered. The absence of relialie londmarks with whi el t& compere
| the photograrh snd the Tave can ra gult In an inacourate determination
of the rest posikion. |

Swenson also poinbs out that these systems of profile photographs
are usabile and reasonmebly practicable bub they suffer from the same
drawbacks as does any sysbem of foeisl measurements,

Fhsnebic Records

A phoneble vecord of wertical Jdinension heken introsgrally is
advacatod byMsilverman (L9SL/53/55/56/57). His technique can bs
modified in cases of fully edenbulous patients, He divechts the
pabient to close the ﬁéath into centric relation and the centric
ocelusion line is drawh on the lower anbarior boobh:ab the hordizontal
level of the incisal, edge of the uppor incisor. This is a reference line.

The closest speaking line is then drawn on the same lower
antericr tooth vhile the patient pronounces the Ys' sound of Wesgh..
Thig is checked vhile the patiend speeks rapidly or reads from a
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magazine . The author believes the patient does nob have control

over mendibular position during rapid speech, The ¢lozest speaking
space is thus determined as baing the disbance botween the lowor
centrig occlusion line and the upper closest apeaking line. When the
patient 1is edentulous this sameclosest speaking space must be present.
in the dentures. This clesestspeaking space is not the fre Sy

space but is detempired when the mondible and muscles are involved

in phoneble action. The dlosest spesking space messures from O +o

L0 m.m, and must be exact for sach patient,

Silvermen prefers this technique over the rest position systen

beoause of sccuracy, speed and bagause.the system does not depend upon,
the patient hub the operatorts ability,

The Uss of Study iodels

HeKevwitd in 1952 amployed & system using preeesxbraction retords
rhereby the dimension is %&15;3121 from pre~oxiraction casts by placing
ong polnmt of the compasy on the labial surface of the maxillary
cant ab the elevation of the papiilas from the ruga®, and the other
iz plaged on the crest of the manditular ridge ip the median 1ine,
Thiz distance is then recorded, The vertical dimension is taken in
two parts. The verbical heipht of the maxillary wim com be Haken
frem the mexillary genbral, incisor on a cash.  With this nelight
as a target the veclusion rim is heated and paralleled anterde
posteriorly with a line previeusly dramm on the face from the lower
border of the exbternal auditory meabus to the alae of the nose and
laterally with en imaginary line drawn through the pupils of the
cyes. The dimension of the mendibular wim is obbtained by heating
the lower ocelusal rim end closing it against the maxillary ccm;;caﬂenﬁ
to the pre~determined vertical dimension which was measured in
millimetres on the gast,
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Direct Heasurement
Kettlewell (1954) uses divect measurement and cephalomebric
deraya as preecxtraction records, He feels that vertical dimension
should be recorded before the removel of teeth, provided thab the
factors concerned indicate that the vertical dimension is normal,
He suggests tvo methods:
{a} simple measurement with calipers
{b) the use of a profile roenbtgenogeam with aboub a 21 feek
target to film distance.

Ihis long distance is so that the roenbgenogram rays are
nearly parallel so thab the image size for all intents and purposes
will be the same as the object size,. By cubtding along the imege of
the profile with a sharp knife and placing the oubsids.portion sgainst
the patientfs profile, the vertical dimension; profile, lip conhour
and meiodistal relationship of the teeth can be reprodussd as they
existed before the removal of teeth.






