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Prosthodontics Research

Impaet of Prosthodontic Intervention on Speech Perfonnance for Persons with Surgically Acquired
2361 Dalatal Defects. M. SULLIVAN, D. BEUKELMAN, C. GAEBLER, J. MARSHALL®, G.
MAHANNA (UNMC Meyer Rehabtlitation Institute, Omaba, NE, UNL Barkley Center of Specch-
Language Pathology, UNMC College of Dentistry, Lincoln, NE, UNMC College of Medicine,
Omaha, NE).
To determine the impact of prosthodontic intervention on speech performance, 33 subjects with surgically acquired
defects of the hard and/or soft palate were assessed with and without the use of an obturator or speech aid prosthesis.
Using a ropeated measures design, each subject was tested for speech intelligibility, speaking rate and nasality. Audio
recordings were taken of each subject speaking sentences randomly generated from the Sentence fntelligibdity Test
(Yorkston, Bevhelman and Tice, 1996) computer software program. S were i ibed independently by three
listeners who were unfamiliar with the passages and the speech intel (y calculated as the p ge of words
corectly transcribed.  The three scores for speech intelligibility weee averaged for cach subjects’ condition. Speaking
Tk was lated as the number ofintelligible and ligible words per minute. Three speech-ianguage pathologists
independently judged the nasality of speech for each subject using a 15 point interval scale. A score of -7 indicated
extreme denasality, +7 extreme hypernasality and 0 balanced nasality. Scores of the three judges were averaged for
cach subjects’ condition. Group means were used for the comparing the speech outcome with and withour the use of
a prosthesis and analyzed usiag n repeated measures ANOVA. A modified Communication Effcctiveness Index-CETI
(Lomas 1989) provided an assessment of the patient's perception of their speech disability using the prosthesis as
canipared to their speech prior to having a surgically acquired palatal defect.  Withoul the prosthesis, mean speech
intelligibility score was 61% (+ 24.9) and was improved 1o 94% (1 10.6) when the prosthesis was inserted (p<.0001).
Mean speeking rate was 138 wpm (+ 32.5) without the prosthesis. Improvement with the use of a prosthesis to 164
wpm (), 32.5) was significant (p<.001) but was less than the nonmal speaking rate of 190 wpm for this test. Group
mean nasality rating without the prosthesis was + 5.8 + [.3 indicating notablc hypernasality.  With the use of a
prosthesis there was a significant decrease (p<.COL) in hypemasality to +1.6 £ 1.9, jti i
I P i s 1
however mean specch intelligibility, speaking rate and nasality slig i
prosthesis. Nebraska State Dept. Of Healt, Grant 4 96-0813.

2 362 Mechanical food properties responsible for food breakdown in human mouth.
KR. AGRAWAL* (Department of Anatomy, The University of Hong Kong,
Hong Kong).

The breakage of food particles by 5 human dentate subjects has been measured
after a single bite on 28 types of ‘bagged’ foods. The change in surface area measured by
image analysis produced by biting was divided by the volume of the original food
particle. The tough and Young’s of each food was obtained on cylindrical or
cuboidal specimens in wedge/scissor and compression tests by using & universal testing
machine. Statistical analysis showed that the square root of the specific surface was
inversely related to the square root of the toughness of foods divided by the square root of
their Young's moduli (r=-0.88;p<0.00001). A second experiment involved recording the
EMG of the anterior poralis muscle bil Iy, jaw ¢ and signals from

swallow sensors. Ten subjects were tested chewing 15 varieties of food. The area of a
single EMG burst, averaged for all chews, was related to food properties in the same way

as above (r=0.66 to -0.91; p,0.01 for all subjects). Hence we conclude that a relationship
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alysis of dentition and diet in mammals and
study was supported by the CRCG of University of Hong Kong,

2363 Maxillomangibular Relationship in TMD Paticnts Befare and After Short Term Bite I’lnlc.

Thérapy. A FU*, N. MEIITA, A. FORGIONE, E. CLARK, C. HAYES, G. KUGEL AND
E. ABDALLAMN. (Tufts Univ, School of Dental Medicine, Boston, MA, USA)

I Iationshi;
n

The purpose of this study was 1o assess the ma. ! p dibular disorder
(TMD) patients, before and after short term flat bite plate therapy, 1o determine whether there is transverse
shift of the mandible toward the frenal midline. Twenty subjects, 17 females and 3 males (incan age= 38 years
# 12.2) from the patient p i tcnding the Gelb Crani i and Ovofacial Puin Center at Tufts
University Schoot of Dental Mcdicine were selected based on the Research Diagnostic Criteria for TMD.
Thirteen subjects had & diagnosis of myofascial pain (RDC La), while 7 subjects had at least one diagnosis of
disc displacement with reduction (RDC ILa). Impressions were taken, and diagnostic casts were fabricated for
all subjects. A Vinyl Polysiloxane Plaster bite registration material (Regisit PB™ Cartilage System) was vscd
to record the maxillomandibular refationship, both in full bitc as well as in first contact. The casts were thea
mounted on & Dcnar condylar tracing arliculator, using the bite registration materisl, and the
i dibular refationship vsing the Centric Cheek System. The frenal aftachment to the
upper and fower gingiva was used as a reference to evaluate mandibular shife. At the initiol visit, all subjects
showed a mandibular shift, with 9 subjects shifting to the lcft side and 11 shifting to the right. Sympiom
questionnaires were used 1o assess assaclated pain and discomfort. Bite plate therapy was provided to the
patients for 4 wecks, after which a second sct of bite registrations were taken 2ad symptom guestionnaires
provided. A Binominal fest was performed to cvaluate the rate of occurrence of mandibular shift. All subjects
shifted to the frenal midline position, foMawing short term bite plate theeapy, regardless of the original
Ppesition right or left (Binominal yp<0.001). The Jts of this sudy indicate that the mandible will shift towar:

the frena) midling position after short term bite plate therapy,

236 4 Effects of Occlusion Type and Wear on Cervical Leslon Frequency . LR
MARION*, SC BAYNE, DA SHUGARS, JD BADER, AD GUCKES, MS
SCURRIA, HO HEYMANN . (UNC School of Dentistry, Chapel Hill NC).

The etialogy of non-carious cervical lezions continues to be debated, but there is growing evidence that
it may be related to the type of patient occlusion and the effects of tooth flexure. The objective of this

ine th iaion Lerween occlusion (canine-guided[CGl vs group funct'on{GFY)
and/or ocelysal wear with the presence or absence of cervica! lesions

146 dental casts representing a subset of patients from a case control study (Bader &/ af., Comm
Dent Orat Epid 1936; 24: 286-291) were examined for (a) presence or absence of lesions, (b) type of
occlusion (CG vs GF), and (c) amount of occlusaliincisal wear for each tooth ~ Wear (w) was rated
from 1 to 8 (most) on & visual scale for extent of faccting (Marion, J Denf Res 1993, 72: 341). All
identifications of lesions were cross-checked with photographic records and records of intracral exams
from the case-contral study.  Frequency, occlusion type, and wear were statistically analyzed by
patient and by 1ooth

_Frequency of lesions by patient was 58/86 or 67% for GF and 8/60 or 13% for CG occlusion.
Frequency of lesions by tooth was 507/2341 or 22% for GF and 38/1636 or 2% for CG occlusion.
Wald Chi-Square (p<0.001) indicated that the risk for lesions was 12.33 times more likely in teeth of
GF versus CG group. For patients with GF, teeth with lesions had slightly lower wear ratings (w = 3.00
+ 1.38) versus teeth without lesions (w = 3.68 + 1.41). Logistic regression (p<0.05) of occlusal wear
scores for GF patients demonstrated that premolar and molar teeth with w<2 gad a 40% risk of havin
a lesior. while if w>4 the risk was only 16%, Thes G patients w mi

3 r cervical lesion development, They also su hat h that u; f
were rone t ! xure, and therefore, were I isceptible to cervical lesion f

236 ADA Controlled Ciinical Trial of & 10% Carbamide Peroxide Solution. RH.
LEONARD?, C. BENTLEY, C. PHILLIPS, J.C. EAGLE, G.E. GARLAND, G.J. GARI,
V.B. HAYWOOD {UNC, Chapel Hill, NC, Medical College of Georgia, Augusta, GA.).

The purposes of this double-blind whit study were to determine the clinical cfficacy ard duretion of
cfficacy of active 10% catbamide peroxide (CP) vs. s placebo. The design of the study was consistent with
the ADA Council on Dental Therepeutics, Gu:delines for Acceptance of Peroxide-Containing Oral llygiene
Produc:s. A maxillary polyvinylsiloxare impression was taken of cach patient, poured in dental stone, and a
whitening tray fabricated zding to the 2 *s instructiors. The study tecth were the four
maxiliary incisors (Vita shade A3 or darker). Forty-nice subjects were randomized to either a placebo
(n=25) or active agent (n=2¢). Enamel shade for ieeth #7, 8, 9, and 10 was determinec by Vita shade tabs
arranged in order of value according to the marufactorer and ranked nuincricalty (B1=1, A1=2..C4=16).
Intra-oral color slides were taken to record enamel shade with the appropriate Vita shade tab. Each
exuminer completed shade delermination exercises prior to the study. Subjects were seen after fourtcen
treaunent days (guard and solution worn for 8-10 hours per day) to evaluate ename] shade change (efficacy).
Fony-seven subjocts were seer: at 3 months post-trealment to evzluate duration of efficacy. There were no
statigtically significant differences between the two groups in the baseline shadc values for teeth 7, 8,9, and
10 (Wilcanon Test: P=0.96, 0.43, 0.48, 0,22 respectively). The charge in enamei shade scores from baseline
to day 14 was significantly differen: for the two groups (P=0.000(). Tac aclive group on average
experienced a s:gnificant decrease of median shade score (getting ligitter) of at least 8 Vila units while the
placebo group on average experienced no change. The average enamcl shade change for both groups from
day 14 to 3 month post-treatment was zero Vita units. On average, the active group was 7 Vita unit shades
lighter at 3 months than at bascline. The active 10% CP whi Ligt

solution was c{lective in |
teeth. and this effect was susiained at 3 months past: t. Supported by Discus Deatal.

Safety Issues Of 10% Carbamide Peroxide In Clinical Usage. M.C. KNIGHT*, R H.
2366 LEONARD, C. BENTLEY, C. PHILLIPS, J.C. EAGLE, G.E. GARLAND, G.J. GARI, V.B.
HAYWOOD (UNC, Chapel Hill, NC, Mcdical College of Georgia, Avgusta, GA, USA).

The purposc of this double-blind nightguard vital bleaching (NGVB) study was to compare safety issucs
wher using a1 active 10% carbamide peroxide(CP) whitcning solution vs. a placcbe. Safety issues evaluated
were changes in; the plaque index (PI), the gingival index(Gl), attached gingiva (AQ), intra-oral soft tissue or
mucosal, tooth vitality(TV), and occurrercc of tooth sensitivity(TS) and gingival irritation (GI). All subjects
parlicipating in the study completed and signed an approved informed consent form. An impression of the
maxillary arch was taken and a whitening way fabricaed according to manufacturer’s instruclions. A
stratified blocked randomization approach was uscd to assign subjects 10 an active whitening zgent or placebo
in which the stratification factors were age and gender. Each subjec: received an oral prophylaxis at least twa
weeks prior to beginning the study. Using the oral hygiens instructions anc the foss and 1oothbrush given to
them, subjects were asked to brush and floss daily, after breakfast and before bedume. Each patient was
given a diary to record TS and GI. Forty-nine sudjects (250lacebo, 24active) started the NGVB process for 14
daily treatment epplications of 8-10 hours cach. Patients were seeu at bascline, after [4 days treatmens time,
and 3 months afier treatment completion. 60% of the active group experienced TS while only 29% of the
placebo group experienced TS . G was reported by 45% the active group and by 13% of the placebo group.
At the 3-month post-reatment appointment, no one in cither group experienced TS or Gl that they feli was
whitening rclatcd. With respect to PI, GI, AG, intra-oral mucosal changes and TV, there were no statistically
significant dificrences between the placebo and zctive whiten:ng group at haseline or in change from beselice

to 14 days or from bascline to 3 months (savage tcst, p> 0.10). lu lusion, when evalyating the sbove
mentioned safely issuss, there were no statisticaly sigrs - ' ~
whitening solution and a placebo when used as described in this study. Supported by Discus Dental, Inc.

Nightguard Vital Bleaching and lts Effect On Tooth Morphology. K.P. MATTHEWS?,
2367 AL.RUDD, J.C. EAGLE, G.E. GARLAND, C. BENTLEY, R.H. LEONARD,
C. PHILLIPS (UNC, Chapel Hill, NC)

The purposc of this study was to evaluate the effect of a 10% carbam:de peroxide whilening solution on tooth
ename! rmorphology as viewed under the scanning electron microscope (SEM). Ten patients participatng in a
Nightgused Vital Bleaching (NGVB) study were rancomly selected for this project. Each subject wore a
guard filled with: the whitening solution for 8-10 hours per day for 14 treatment days. At baseline, and on the
Zourteenth day of treatmert, the teeth werc cleaned, an impression taken (Reprosil®) rinsed, disinfocted,
dried, fifled with Polybed epoxy resin and cured overnight at 65°C. The epoxy cast was removed from the
irapression, mounted on & specimen stub, and sputter coated with gold-palladium (Poleren 5200 spuner
coater), and exanined under t=c SEM. Scanning electron microscopic photographs at bascline and sfter 14
ircatment days were obfained for each paticnt at X200 and X2000. To evaluaic changes in enamel surface
morphology. 6 examincrs were asked whether & discerrible difference cxisted between the baseline/14 day
photograph of each patient. Examiners did no: know which photograpk: was baseline or 14 day. Sixty pereent
of the comparisons were determined to be similar with no visual distinguishable changes to the enamel
morphology. Still masked, the examiners also compared each patient’s bascline/14 day photographs with
photographs of 2 known stendard. The knowns ranked as: untreated tooth (0). pumiced tooth with prophy
pasté (1), and teeth acid etched for eitker 5(3), 10(4)..., or 60(3) scconds. The Wilcoxor matched-pairs
signed-ranks test was used to determine if a significant change occurred in enamel morpkology. Ninety
percent of the comparisons with a known standard were ranked by the examiners as being similar to cither the
control tooth, or tooth punuced with prophy paste. The avcrage control photograph selected for both
baseline/14 days was the pumiced tooth which was expeeted at baseline since all palicnts received a prophy
before the trial. The average change in rank was similar for X200 ard X2000 at (x=0.27 and 0.24) but the
shift was significant at X200(p>.0%) but not at X2000. [n conclusion, a 14 day rcgim | NGV, 1

10% carbarcide peroxide Wl
Supported by Discus Dental. Inc.

2 3 6 8 Computer Assessment of Whitening Effects of 10% Carbamide Peroxide. C. BENTLEY®,
R HLEONARD, J.C EAGLE, G.E.GARLAND and G.J.GARI (UNC, Chapel Hill, NC).

We have previously demonstrated the utility of a brightness index (BI), derived by computer processing of
digitized photographic images, for monitoring changes in tooth brightness afler nightguard vital bleaching
(NGVB). Our objective in the present study was to compare the sensitivity of computer-based shade
determination with the conventional method of visual shade guide comparison. We performed computer
analyses of photographic images from an ADA double-blind whitening study, comparing an active 10%
carbamide peroxide (CP) product with 8 placebo in 16 subjects. Examinations were performed at bascline, alter
7 dags and 14 days of bleaching, and at 3 months post-treatment. Enamel shade for maxillary incisors was

detcrmined using Vita shade tabs, d in s brigh ordcr, and agroed upon by 2

i At cach ination, pt were taken on 35 mm Kodact film with appropriatc Vita
shade tabs for reft using ic flash ination. These were later digitized and the Bl determined
using ial softv {Adobe Photoshop™) as jously described While visual shade guide

comparison revealed statistically significant lightening at 14 days, the data at 7 days were inconclusive and no
significant diffcrences were observed between 14 day and 3 month data. Mean values of the computer-derived
brightness index for the placebo group at baseling, 7 days, 14 days and 3 months were 0.24, 0.32, 0.29 and
0.18 respectively, with no significant differences among the time points by 1-way ANOVA. Equivalent valucs
for the active group were 0.38, 0.58, 0.78 and 0.61 and the differencces among the time-points were highly
significant by ANOVA (P<0.01). A pairced T-test was performed to investigate the appareut darkening of the
toeth that oocured between the end of the bleaching phase and the 3 month post treatment examination. This

We conelude that compuser analvsis pencrates morg

change was also found to be highly significant (p<0.01). W
sensitive shade indicators for studies of NGVB than visual shade guide comparison, providing 4 0
and morg objective method for the monitoring of his process. Supported by Discus Dental, Inc.
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