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CHAPTER I
INTRODUCTION AND STATEMENT OF THE PROBLEM

In recent years several lnvestigators have studled the proprio-
ceptive ability of the natural dentition under various conditions. Very
few studies have been undertsken concerning the sensory function of
edentulous patients wearing artificial dentures.

Within the last few years the use of the overlay type denture
has come into some prominence in the dental literature and in clinical
usage.

The purpose of this study 18 to measure and evaluaste the ability
of subjects wearing conventional and overlay type dentures to discriminate

between varying force stimuidi.




b el

CHAPTER II
REVIEW OF THE LITERATURE

1. Measuwrement of Discriminstory Abllity

It was pointed out by Weber in 1850 that subjects did not really
perceive the difference between two objects, but rather the ratio of this
difference to the megnitude of the objects compared. He called this change
in stimulus the "just noticesble difference.” This difference was found
to be a constant proportion.

Fechner (1854) studled perceptible differences in weights placed
on the palm of the hand (from Woolworth and Schlosberg, 1958). From his
obgervations Fechner noted that the subjects adjusted intensity of a
stimilus until it appeared twice or half as great as the standard. Com-
bining his findings with those of Weber, he formulated what is known as
Weber's Law: The size of the difference of a threshold is a constant
proportion of the intensity level at which it is measured. The methe-
maticel expression would be:

C = dI/1
where I is the gtimulus, dI is the chenge in intensity of the stimulus,
and C is the constant. He further stated this as the Psychophysical Law:
S=Alogl+K
where S is the intensity of the stimulus perceived, I is the intensity of

the stimulus, and A and K are constants.




Stevens (1957) criticized the Fechner Psychophysical Law.
He showed that the apparent subjective magnitudes grow as a power function
of stimulus intensity. In his experiment he arrived at a range for power
function exponents of 0.3 for loudness to 3.5 for electric shock to the
finger.

Treisman (1964) pointed out a problem in methods used, stating
that a difficulty lies in the fact that an assumption is made that a 1/1
relation exists between the sensaticn and the regponse. He concluded,
however, that the Weber Law would apply validly only to the middle range
of stimulus intensities.

Many investigators such as Hecht (1924), Kawamura and Wetanabe
(1960), Bowman and Nakfoor (1968), Bonagurc, Dusza and Bowman (1969),
Soltis (1968), and Toso (1969) have worked with Weber Ratios and heve
found them valld for the middle range of intensitics of the stimulus.

2. Proprioceptive Function of the Periodontal Ligement, Gingival Muccsa

end Temporomandibular Joint

Peeslee (1857) steted that pressures cen be detected and local-
ized by the teeth and stated further that this was a function of the pulp.
Black (1887), however, believed that pressure sensation was the function
of the pericdontal ligement. Then Stewart (1927) epplied forces to teeth
from which the pulp hsd been removed and found that there wes no altera-
tion in tactile ability.

Sensory nerve endings were described in the pericdontal ligament
by Noyes (1921), Van der Sprenkel (1936), and later by Kizior, Cuozzo and
Bowman (1968). Lewinsky and Stewart (1936) described two types of fibers
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in the periodontal ligement and stated that eech was responsible for
different types of impulses--thick fibers from special end-organs for
tactile sensations and fine fibers for pain sensation. Adler (1948)
gpplied e light force of 1.5 grams to both vital and pulpless teeth and
the results indicated that the pulpless teeth were just as sensitive.

Sherrington defined proprioceptors as sensory receptors in
muscles and tendons which transmit information of miscle conditions to
the central nervous system. Matthews (1933) indicated three types of
stretch-sensitive receptors. Two are in the muscle spindles: the Al or
flower spray receptors which are for quick opening moves and are fast
adapting, and the A2 annulo-spiral receptors for long sustained stretch.
The third type are simple receptors found throughout the connective tissue
of muscle. These are known as the Golgli tendon organs or B type receptors.
They are for quick opening and are fast adepting.

Corbin and Harrison (1940) stated that fibers of the caudal half
of the mesencephalic root of the trigeminal nerve mediated deep pressure
impulses from the homolateral maxillary teeth, hard palate end masticatory
miscles.

Dixon (1963), in his study of oral nerve plexuses, noted a
great density of plexus formation from tongue, hard palate and gingiva
(particularly from the anterior part of the mouth). His findings suppor-
ted the view that sensory discrimination depends on a complex pattern of
nerve impulses reaching higher centers. The arrangements of nerve fibers

beneath the oral epithelium closely resemble those of the cutanecus plexus.




Orban (1953) listed the ginglval nerve endings as: Meissner
corpuscles, end bulbs, loops or fine fibers.

Geirns and Aitchison (1950) called attention to the fact that
the human ginglive was very well innervated and similar in fashion to the
innervation of the sgkin.

In 1956 Gairns described the free nerve endings as belng extreme-
ly profuse and sald they mey erise from elther myelinated or non-myelinated
nerve fibers. The organized endings are either encapsulated or non-
encapsulated. He also stated that the so called ultraterminals are fine
fibrils found only in moist mucosa.

Kawamura (1964) reported on the reception of touch and pain
gensation through the periodontal ligament, gtating that the sensory feed-
back is actually the same for the pulp and periodontal ligament. This
would also be true for the receptors of the tongue, lips and oral mucosa
as well as the temporcmandibular joint receptors. He implied here that
one could take over the function for another if one pathwey wss lost.

3. The Overlay Type Denture

Brill (1955) described the overlay type denture as a "hybrid-
prosthesis’ because it incorporates qualities of two gpecies--the removable
full denture and removable partial denture. He cited some of the char-
acteristics of this type of prosthesis which have been described since
1952 by such men as Rehm, Biaggl, Dolder and Krogh-Pculsen. Brill's
enthusiasm centered principally around the advantage of edded denture

retention due to the retained teeth.




The use of roots of suitable teeth retained as support for a
full denture was advocated by Miller (1958). He felt that roots of teeth
would be a better medium for support of a denture than the mucoperiosteum.
Miller described these retained roots as "blologic stabilizers" for
dentures.

Prince (1965) advocated the conservation of the supportive
mechanism by the retention of teeth and the subsequent coverage of these
teeth with a full denture.

Dolder (1961) reported on many cases where teeth had been
retained and used in conjunction with a bar and sleeve type retalning
mechanism. He stated that these were worn with great acceptance by many
patients for ae long as eight years.

Lord and Teel (1969) defined the overdenture as a complete
denture fabricated over retained teeth and the residual ridge. Ususlly
the remalning teeth--cuspids or bicusplds-- are reduced in length to
within 2 to 5 ma. of the gingiva and covered with cast gold copings.

The removable denture is then fabricated over these copings end teeth.
Scme of the advantages listed in favor of this type of complete denture
are: less pressure on the residual ridge, psychological advantage tc the
patient, and an improved crown to root ratio which favors the health of
the periodontal ligament. Preiskel (1968) deecribed the retention end
overlaying of these teeth as a kind of "safety valve" rather then for

primary retention of the prosthesis.




Morrow, Feldmsn and Rudd (1969) described tooth-supported
dentures a8 an approach to 'preventive prosthodontics.” They listed
severnl indications and contraindicaticns to the construction of such
dentures.

Morrow, Powell, Jameson, et al. (1969) supported the use of
overlay type dentures by utilizing the periodontometer to evaluate two
parameters of the retained teeth--pocket depth and tooth mobility. The
evidence indicsted the periodontium of such retained teeth remained in
excellent health.

It has been suggested by Crum, Loiselle and Hayes (unpublished
paper) that the retemtion of these roots under a complete denture effect
a "physiologic implant" which preserves some of the proprioceptive func-
tion or discriminatory ability usually lost to the denture wearer.

L. Investigations Related to This Study

Sensory thresholds of persong with natursl and artificial teeth
were studied by Manley, Pfaffman, Lethrop and Keyser in 1952. Using
boilable lucite rods of different thickness they measured the tactile
sengibility of natural dentition versus artificisl. They reported that
denture wearers showed slightly impaired sensory acuteness and also
thet the ability of denture patients to distinguish between different
grades of hardness was not affected by the application of topical enes-
thetic to the tissue underlying the denture.

An often quoted study by Kawamura and Watanabe (1960) attempted

to examine the sensory functions of persons with natursl and artificisl




dentitions. Their experiment studied the physiologic function of the
teeth to judge size of meterial., The lesgt perceptible difference in
thickness of two wires wes tested first in persons with satural dentition;
then thresholds for the discrimination of thicknese of two wires were com-
pared among denture wearers. Three persons with normal dentition and
tlwree with artificisl dentition were selected. Each person wes asked to
indicate the lesst perceptible difference in thickness of wires ranging
in gize between 0.5 mm. and 5 mm. Weber Hatics were established for
natural dentition, but the invegtigators reported that Weber Ratios did
not apply to the artificial dentition--leading to the conclusion that

the periodontel ligament in both upper and lower teeth is important to
achieve the right judgment of size of materials.

Ianger and Michman (1968) investigated the ability of denture
wearers (o discriminate differences in hardness of rubber sticks. They
cams to no conclusions as to absolute values, but found that experienced
denture wearers ould better perceive and distinguish these differences
than cowld inexperienced denture wearers.

Vinton and Manly (1955) studied the masticatory efficiency of
denture wearers during the adjustment period. They found that denture
wearers swallowed foods independently of the number of chews vwhen the
food reached a certain degree of pulverization. Thirty-eight petients
were followed and found to exhilbit no marked change in efficiency, measwred
by strokes. The comclusion was that adjustment to a denture is subdbjective

rather than functionsl.
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Ringel, Burk and Scott (1970) reported on their work with
ghereggmosls or the abllity to recognize forms with orel sense of touch.
Thie ability to differentiste wes significantly less for people with er-
ticulatory problems then for the normel speaking persons studied.

Kepur end Collister (1970) refuted the concept that periodontel
receptors play a primery role in the selivary reflex. They studied two
metched age grouwps of naturcl versus ertificiael dentitions, finding that
denture weerers have about the same amount of salive under every comdition.
They also proposed the question: Is the loss of textural judgment due to
the absence of the periodontal receptors or beceuse the denture does not
tranemit end confine pressure in the same menner a8 natural teeth? The
suggestion wvas made that low sensitivity in Jjudging texture msy be res-
porsible for certein food preferences, as well ss lack of chewing effi-
clency and gratificetion from eating--factors frequently associasted with
dentures.

Brill, Schubeler and Tryde (1962) used thin silver strips of
verious thickness to study certain aspects of occlusal senssetion. They
reported that dentulous patients could determine differences as small as
0.02 ma. and denture wearers, differences of 0.06 mm. They concluded
that exteroccepltors of the oral mucose take over the sensory functions of
the teeth and periodontium.

Bowman and Hokfoor {1968), working with direct application of
force upon naturel dentition, confirmed the fact that the "just noticesble
difference” ig nesrly constant only in the middle range of stimulus
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activity. They found Weber Retios of 10-15 percent of the gtandard for
& range of S50 to 500 gram forces. Weber Ratios were found to be 0.15 to
0.15 for & 70 percent discrimination of forces. They also showed thet
the power function equation:

as = kI*
best expressed the formula. Their study also showed that there was no
greater directional sensitivity along the long sxis of a tooth than at
90° to the long axis. The proprioceptors in humans, therefore, differ
from reports on proprioceptors of other animals.

Soltis (1968) evaluated the proprioceptive diseriminstion of
the human periodontal ligament over a long period of time. The study
was conducted before and after orthodontic treatment. It was found that
the ability to discriminate well returned to normal ss the effects of
the orthodontic appliance diminished. Thie work alsc confirmed the
validity of the Weber Ratios and the Psychophysical Lsw for the middle
range of standard force values.

Dusze (1968) also used a torque wrench sssembly to study the
effects of orthodontic forces on the discriminatory ability of natural
teeth. He found that four days after placement of the orthodontic
appliance, the ability to discriminate between similar forces improved.
The range used was 200 to 500 grams and the Weber Retios ranged between
0.06 and 0.15 of the standard force values for a 70 percent discrimination.
Dusza found that the differentiasl threshold was best expressed by the

Btevens formule.




CHAPTER 11X
METHODE ARD MATERIALE

1. Introduction

The subjects (aged 29 to 81 years) used in this study were selec-
ted from patients presenting for treatment at the Dental Clinic of Loyola
University School of Dentistry, Maywcod, Illinois, and the Dental Clinic
of Edward Hines Veterans Administration Hogpital, Hines, Illincis.

Esch patient wae either completely or partislly edentulous and
in need of a denture prosthesis to restcore masticatory function. Of the
fourteen patients used in this study, elght had been treated with a con-
ventional type mandibular denture. That is to say, the maxillary end
mandibular ridges had been completely edentulated, g period of healing
had taken place, and the well-healed ridges were fitted with dentures.
These denturez were constructed according to the generally accepted methods
and technics used in the prosthodontic departments of both institutions.
The completed dentures were worn by the patients and an adjustment period
had elapsed in which time any sore spots on the underlying dentwre
bearing tissue had been eliminated.

Hach subject bad beccowme accustomed to the dentures and stated
that he or she was satisfied with them. The dentures and underlying
tissues were separately evaluasted by this investigator and found to be
"sverage” and satisfactory, with no evidence of tissue irritation or

pathology.
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The second group used in this study consisted of six patients
chosen from the same two sources--loyola end Hines. In these patients,
however, the mandibular arches had not been totally edentulsted. Instead,
at least two teeth had been retained and endodontic root canal therapy had
been completed. The crown pertions of the teeth were reduced and s denture
was constructed around these remaining tooth stumpe. In these cases the
denture received some pupport and retention from these retained teeth with
thelr intact periodontium. At the time of study, eeach of these patients
stated thet he or she was satisfied end functioning well with the dentures.
The denture bearing tissue was found to be "normal” in each cese, ag
evaluated by this investigator.

2. Apparatus

The instruments used in this study consisted of a series of
torque wrenches, an adjustable arm assembly attached to e base, snd a
dental chair.

The torgue wrenches were designed for a study by Kizior, Cuczzo
and Bowman (1968) and were manufsctured in 1966 by the P, A. Sturtevant
Company of Elmhurst, Illinois.

A torque wrench has been defined as a device used to measure
resistance to a turning force (Figure 1). The components are:

a) Drive square

b) A flexible beam
¢) BHandle

d) Scale

e) Force indicator




FIGURE I

TORQUE WRENCHES
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Flexing the beam by application of force on the handle produces
torque at the drive square end. The magnitude of torque can be computed
by the mathematical expression T = F x D, the Torque Law. T expresses
torque, F designates force, and D is the distance through which force
is applied, or the beam length.

The Torque Lew, fundamentelly the law of the Lever, governs the
use of a torque wrench. The Law states that the moment or torque about
a point equals the force multiplied by the distance. The lever length
refers to the distance from the point on the handle where the pulling or
pushing force is concentrated to the center of the drive square. This
is alweys measured 90° to the direction of the force.

A torque wrench must always function upon another object to
meagure torque, which is resistance to turning. A epecific task can be
accomplished by modifying torque wrench engaging devices.

Varisbility in the angle at which force could be applied to
the denture wes achieved by adapting e bearing and drive shaft assembly
to the torque wrench. This modification allowed nearly frictionless
movement and the ability to rotate 360°., This roteting drive shaft was
coupled to a twelve inch lever erm with a plastic point designed to
apply the force to the denture. The other end of the arm had an adjust-
able counter balance weight.

To insure that the force application was perpendicular with the
torque wrench beam and to standardize the procedure, all forces were ap-
plied by using the index finger snd thumb of the right hand of the examiner.
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The force was applied by pulling the disk or handle which was centered
to concertrate all the forece at one point. The use of the thumb and index
finger tc epply the needed force insured that the force would be 0% to
the bean. I any additional force was required, as vhen applylng 1000 grams
or more, the left hand was used to push the right wrist, thus epplylng the
additional force through the centered handle.

All torque wrench callbrations were certified by the menufecturer
with a meximal allowable error that did not exceed two percent of the
full scale readings.

Three torque wrenches were used in this experiment. They were
calibrated as follows:

a) 0-350 grems calibrated in 10 gram increments

b) 0-1500 grams calibrated in 50 grem increments

¢} 0-3000 grams calibrated in 100 gram increments

The above flgures were the range of forces which would be de-
livered to the denture, depending upon deflecticn, through the twelve inch
lever extension from the drive shaft. The direct force readinge can be
explained by solving the Torque lew, T = F x D, for F which reada ¥ « T/D.

The torque force 1s produced at the drive square and trans-
mitted through the drive shaft and ball besring assembly. The resulting
vorgue force is called the "compressive” force and was delivered to the
denture through a plastic point 1 cm. long and 1.5 mm. in diemeter, The
force varied indirectly with the length of the lever sru. That is to sey,

@ fifty inch gram torque wrench exhibits 50 grems "compressive”’ force
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one inch from the center of the drive shafi. At lwelve inches from the
center of the drive sheft, a fifty inch gram torque wrench would exhibit
1/12 “"compressive” force or 4.15 grams.

The calibrated scales were engraved to give direct resdings of
the "compressive” force expressed in grame when the twelve inch lever arm
wvas used. The length of the lever arm remsined constant throughout the
experiment.

In order to direct the force against the denture from en
occlusel direction, e flat metal plate from a Hight Tracing Device* was
sttached to the denture by means Of Sticky Wax** placed at the midiine
and at each of the second molars (Figure 2).

The torgue wrench was suspended from an essembly which allowed
sdditional versatility (Figure 3). The iron base measured forty-eight
inches by eighteen inches and weighed approximately 300 pounds. Centrally
located on the rear of this base was an adjustable iron pipe which pro-
Jected upward 90° to the base end measured forty-eight inches. A con-
ventiongl dental headrest wes atteched to a post and wes used to support
the head.

An extension arm, forty-eight inches high, paralleled the fixed
post.. Two right-angled arms braced the extension arm to the fixed post.
One srm was an iron extenaion and the second was welded. Both were

adjustable in a horizoatal direction. The bottom brace was glso adjustable

in the verticel direction.

* Hanau Engineering Company, Inc., Buffalo, Rew York.
* Kerr Manufacturing Compeny, Detroit, Michigan.
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FIGURE 3

DENTAL CEAIR AND TORQUE WRENCH ASSEMBLY




A thirty-six inch adjusteble vertical arm ran perpendiculsr to the
extensicn arm. The torque wrench assexbly wae securely fastened to thie
vertical arm.

The major horizontal and vertical adjustments were accomplished
by a perpendicular adjustable assembly holding these sexrms. This was a
welded couple with set screws to secure the desired position.

The great versatility of the torque wrench essembly and the
aumerous horizontel and vertical edjustments allowed the apperstus to
accommodate eny size patient in the most desirable position,

3« bxperimental Procedure
The study wes conducted in a small isclated room in the Physio-

logy Department of Loyola University School of Dentistry. The room weas
air conditioned, well lighted, ventilated, and free from surrounding
distractions. The examiner wae seated on & firm stool to the left of
the subject.

The subject wes sested in the demtel chair and the headrest and
back of chair were adjusted to a favorable position. Each was asked if
be would be willing to help the examiper find out something about his
ability to tell the differences between two forces spplied to his denture.
He was sssured that the procedure would not be painful.

The shoulder of the subject was then used to demonstrste the
epplication of two forces, one obviously greater than the other. He was
asked: "Which is greater, this ... or this?" It was explained that two

different forces would be applied to his denture and he wae to identify




the greater force by sigpaling with one or two fingers which was the
greater. It wes suggested that during the experiment he should close his
eyes, concentrate on each pair of forces applied, and indicate his choice
quickly and without any comcern as to being right or wrong or giving
incorrect answers. The subject was requested simply to answer to the best
of his ability.

Pricr to collecting the actual date to be used in the study, a
pilot study was conducted on two selected denture petients for the purpose
of becoming familiamr with the instrument, standardizing the technique,
and establishing threshold value ranges for the standard force values.
With this information & data sheet was compiled, listing the standerd
force values versus the variations from 5 tc 50 percent.

The standard force velues uged in the study were 50, 100, 200,
500, 1000 and 2000 grams. The differential threshold was established
for each of these force ranges for each subject. This wes accomplished
by first using a differential of 10 percent of the standard value and
then increasing or decreasing these forces as necessary for the individual.
The validity of the differentisl threshold was established by having the
subject identify correctly the heavier of two forces at least eight out
of ten times.

If the subject could not correctly identify the heavier force
80 percent of the time, it wes considered too low and was then increesed.
If the subject identified the heavier force ten times out of ten, the
differential threshold was considered too high.




The forces were administered in random order. The subjects’
replies were immediately recorded on the data sheet.
b, Msgcellaneous

A definite effort was made to develop a rhythm of nearly uniform
duration for the stimuilus and recovery time.

All subjects cooperated willingly and showed no signs of
apprehension.

The point at which the force wes transmitted to the metal plate
waé balsnced to maintain just the slightest contact. The point was
directad at the very center of & trianguler plate which contacted the
dentition at the anterior midline and posterior second molar aeress. This
insured that the force was placed ss closely s possible to the dynamic
center of the occlusal table of the denture. This force placement re-
sulted in equal distribution to the entire denture bearing tissue without
introducing any tipping or dislodging factors.




CHAPIER IV
FIBEDINGS

The stendard force valueg used in this experiment were 100,
200, 500, 1000 and 2000 grams. Of the eight conventional type denture
patients tested, only two had & threshold within 50 percent of the 50
gram level. Three of the six overlsy type denture patiente, however,
exhibited 2 threshold at this 50 percent of 50 gram level.

Bowman and Nekfoor (1968), Soltis (1968), and Bonaguro, Dusza
and Bowmen (1969) worked with natural dentition and a similar method of
force application. Each found a significent level of discrimination
around the 50 gram level.

In their studies the upper limit of the force range wag between
2400 and 2600 grams, because at this level each patient experienced dis-
comfort and dislodgment of the denture. This pbenomenon was true for
both conventional and overlay type denture wearers.

All date were recorded as percentage differentials of the
standard force velues used, and all figures represent percent values
(Tables 1 and 2).

A statistical comparison was made between the digceriminatory
abllity of the conventionel and overlay denture weerers. The means and
probability are shown in Teble 3. The conventional denture wearers showed
lover mesan threshold values at the 100, 200 and 500 gram force levels.
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DISCRIMIRATORY ABILITY OF COMNVERTIONAL TYPE DENTURE WEARERS

SURVECT STANDARD FORCE VAIUES
50 100 200 500 1000
EXBNE QRmE  Grame  KremE grams
1 . 50 30 P 4] .10 10
2 * .30 .20 .20 .05
3 .50 20 20 .05 .05
b #* .10 .10 A0 10
5 ¥ .05 A0 05 A0
6 4 .30 <30 .10 10
T * ‘05 005 .05 .]—o
& ¥ .05 05 05 .08
Mean ) dh b 09 .08
Standard Deviation 11 09 .95 .03
TARLE 2
DISCRIMINATORY ABILITY OF OVERLAY TYPE DENIURE WEARERS
SUBJRCT STANDARD FORCE VAIUES
Y 100 200 500 1000
f£rams  pyems gQrems grawms  grams
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Standard
Force

Value

100 grams
200 grams
50 grens
1000 grams
2000 grams
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TABLE 3
STATISTICAL COMPARISON BETWEEN DISCRIMINATORY

ABTEIT OF CONVERTIORAL AND OVERLAY DENTURE WEARERS
(Studentized "t Test)

Mean for Mean for

Conventional Overlay

Denture Denture

Wearers ) Wearers Probebility
s .20 05> P> .01
b .15 P>.5
09 .13 <01
08 .10 0.50> P> .10
.33 .08 PO




AL the 2000 gram force level the mean threshold values for the overlay
type denture vwearers are less, to a statistically significent degree

Fechner (1854) expressed the Psychophysical Lsw as the formula:

S=Alogl+ K
I this relationship is valid, e semi-logarithmic plotting of the mean
discernible force agrinst the logarithm of the force should approach &
slraight line.

Stevens (1957) sald the law was best expressed by the power
function formila represented by the equation: ds = KI* or the logarithmic
plotting of the mean discernible force versus the logarithmic plotting
of force values.

The wmean discernible difference for each force used was plotted
against the logarithm of the force (Figure 4), and the logarithm of the
mean discernible difference was plotited sgainast the logarithm of the
force (Figure 5).

The graphs show & close linear relestionship between the force
values for the overlay denture wearers by the semi-log and log-log
plottings. The conventional denture wearers, however, do not follow

either the Fechner or the Stevens power formula.
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CHAPTER V
DIBCUSSION

The wearers of conventional and overlay type dentures in this
study were found to do nearly as well as persons with netursl dentition
in regard to discrimination of forces when compared with reports of Bowman
and Makfoor (1968), Soltis (1968), and Bonmguro, Dusza and Bowmen (1969).
The studies on natural teeth represented results of proprioceptive ablility
tests conducted on single teeth, not the total dentition or even a

functioning group of teeth.
In contrast, this study concerned itself with the mandibular

full denture. Forces were placed in the center of the ocelusal teble of
the denture and thus distributed by means of the artificial teetih snd
denture base material to the total denture bearing area of the orel mucosa.
Thie force distribution iz similar to the functional force distribution
when a denture wearer is masticating & bolus of food.

Threshold values for discrimination were found to be low
(.08 + .03 to .20 + .16) for the middle range of forces (100 to 2000 grems)
for all dentwre wearers tested. This is in contrast with the report of
Kavamura and Wetanabe (1960) which stated that the periodontal ligament
receptors were necessary to make correct judgments.

In their study, however, Kewamura and Watansbe (1960) tested
only three subjects with artificial dentition by the technique of
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ldentificetion of metal rods of varying thickness. Only ome of these
subjects had full mexillary end mandibuler dentures; one had e full
mexillary denture opposing natural mandibular dentition; and the third
had a fixed prostbesis on the maxillary cpposing natural mendibular den-
tition. On the beslis of these patients it is difficult to arrive at any
general stolements regarding denture wearers because two of the three
subjects had natursl mandibular dentition with all of the influence of
the periodontal ligament receptors of the netural teeth.

Menley, Pfaffman, Lathrop and Keyser (1952) used boilsble lucite
rods of verying thickness to test the tactile gensibility of persons with
natural dentition end denture wearers. Similar judgments were reported
by the two groups, but with some impaired gensory acuteness in the denture
wearers. In such a study voluntary biting on rods limitz the amount of
force the denture wearer will apply, because of the tendency of this
type of force epplication to dislodge the denture. The wesrer would have
learned to guard habitually against a force of the magnitude necessary
to cause thie dislodgment.

of the eight conventional denture wearers tested in this study,
only two had a discriminstory threshold within 50 percent of the 50 gram
level, while three of the siz overlay type denture wearers exhibited a
threshold lower then 50 percent at this level. This would indicate that
at the lower force level, denture wearers do not discriminste force
difference as well as reported for natural dentitions. The slightly

better response of the overlay type dentwre wearer, however, suggests
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that this type of denture more closely spproaches the response of persons
with patural dentition.

Conventiobal denture wearers demonstrzted lower discriminatory
thregholds at the 100, 200 and 500 gram force levels, but at the higher
force level--2000 grams--there wes & significant difference in the thresh-
old values between those persons baving couventional and overlay type
dentures, the overlay denture wesrer exhibiting lower thresghold values.
The lower thresholds indicate that the overlay denture wearer is better
able to discriminate occlusal forces at this level. At the higher force
level the denture base is more firmly in contact with the denture bearing
tiseue, thus epprosching meximum response from the mucosal receptors.

Dug t0 the resilient effect of the underlying tissue, the portion of the
denture bese overlaying the retalped teeth is probably in light or oo
contact with thege teeth at rest or during light occlussl forece application,

With the gpplication of heavier occlusal force, however, the
contact of the denture and the retained teeth is made firm, thus enlisting
the response of the propricceptors of the pericdontal ligaments of these
teeth. The combination of greater sensory response from the tissue
receptors under the denture base end the response of the periodontal
ligament receptors probably zccounts for the improved discriminstory
sbility of coverlay type denture wesrers at higher occlusal force values.

The linearity of the graphs (Figures & and %) of the mean

differential thresholds of the overlasy type denture wearers demonstirates
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that this type of denture wmore closely follows the Fechner and Stevens
formlee for the expreseion of the Psychophysicel law than does the
conventional denture. This indicates that the overlsy denture more
closely spproaches the results observed for natural dentition regarding
sensory function. The retained teeth and periodontal ligament receptors
thus enable the overlay denture to regpond more 1ike natural demtition
to occlusal forces,

The adventages of dentuwre retention and stablility of the over-
lay type denture have been proposed by such investigetors as Brill (1955),
Milier (1958) and Dolder (1961). The added advantage of semsory function--
improved over the comventional denture and more closely related to matural
dentition--would indicate that overlay dentures are more "physiclogical”
and as a result should be more acceptable, functional and generally

satisfying to the wearer.




CHAFTER VI
SUMMARY AND CURCINSIOHNS

A previously described method of applying force and testing
s subject'zs abllity to distinguish between two forces was utilized in
this experiment.

Fourteen patients, each wearing full dentures, were randomly
selected for this study--elght with conventional lower dentures and six
wvith overlsy type lower dentures. FPerpendicwlar forces were applied to
the dynamic center of the occlusal table of the mandibular denture in
gach case, and the forces were thus distributed equally over the entire
denture bearing tissue area. Easch subject's ability to dietinguieh dif-
ferences in force values wss observed and recorded. Forees used ranged
from 100 to 2000 grams.

All denture wearers tested showed gzensory threshold values close
4o those reported for natural dentition, but the overlay denture weareres
exhibited better perception at the lower and higher extremes of the
force range.

A graphic plotting showed that the overlay type denture wearer
regponded more closely to the Psychophysical Lew expressed as a power
function by Stevens. Since this phenomenon holds true for natural teeth,
the overley type denture more closely resembles natural dentition in
sensory function than does the conventionsl prosthesis.

In addition to recognized advantsges of denture retention ang
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stability, this study shows that the overlay type mendibular denture
also provides better sensory function than the conventional denture.
The recognition of this advantage should further motivate dentist and
patient to comsider the retention and utilization of at least two

suiteble mandibular teeth in an overlay type denture gervice.
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