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ABSTRACT
EFFECT OF OCCLUSAL VERTICAL DIMENSION ON
LIP POSITIONS AT SMILE

Jang-Ching Chou, D.D.S.

Marquette University, 2013

Purpose: In full mouth reconstructive dentistry, the ocalsvertical
dimension(OVD) is often increased to provide adéguastorative space or for esthetic
reasons. The purpose of this study was to analliee effect of occlusal vertical
dimension on dimensional measurements of the smile.

Materials and Methods: 30 dental students, 12 male and 18 female betiveen
ages of 21 — 30 participated in this study. PolyvBiloxane bite splints of 2mm, 4mm,
6mm, 8mm thicknesses were fabricated on stone caststed on semi-adjustable
articulators. A wall-mounted head positioning deyimodified from a cephalometric unit
was used to stabilize head positions. Three phapdgr each at OVD of +Omm, +2mm,
+4mm, +6mm, +8mm were taken using a DSLR cameranteduon a tripod.
Measurements were made in Adobe Photoshop CS5y tlsenwidth of the maxillary
central incisors to convert pixel measurementsitbnmeter measurements.

Results: One way repeated measures ANOVA found statisyicaignificant
differences in interlabial gap height, incisal edgewer lip length, and display zone area
with increasing OVD. No statistically significantifférences were found for
intercommisural width and incisal edge — uppetdipgth.

Conclusions: This study demonstrates that excessive increa§¥/@f may lead
to excessive interlabial gap height, incisal eddewer lip length, and display zone area.
A lengthening of the upper lip at smile should hetexpected with increasing OVD. In
addition, a change in the width of the smile shawdtibe expected with increasing OVD.
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CHAPTER|

INTRODUCTION

The restorative needs for the prosthodontic pafrequently require an increase
in occlusal vertical dimension (OVD)This may be due to loss of tooth structure and
concomitant loss of OVD, supereruption of opposewh into edentulous spaces, or for
esthetic reasorfslt is often difficult to assess whether OVD hasybeen lost
Therefore, it may be prudent to focus on whethieration in OVD is restoratively
acceptablé.

Another consideration for the alteration in OVIxgnges in soft tissue profile.
In addition to the correct proportions of the teefie relationship of the teeth to the lips
and gingiva is also an important factor for an esthsmile. During a normal smile, the
upper lip should rest at the level of the mid-fagiagival margins of the maxillary
anterior teet.Furthermore, the gingival outline of the maxillamyterior teeth should
follow the upper lip lin€. The incisal edges of the maxillary anterior testibuld follow
the curvature of the lower lip.

As the vertical dimension of occlusion increasks,distance between the maxilla
and the mandible is increased. Therefore, it Blyikhat the position of the upper and
lower lips at smile will also change. The movemainthe corners of the mouth is
dictated by the modiolus, where eight muscles megdarticular, the zygomaticus major
and the triangularis muscles, which insert intoai)gomatic arch and the mandible,
respectively. Thus, by changing the OVD, it is plolssthat the distance between the

corners of the mouth will be altered.



Treatment planning for optimal esthetics has bewnad the main focuses of the
prosthodontics community. Numerous publicationsehdigcussed concepts of treatment
planning to optimize occlusion, function, and ettts¢" "** However, there remains a
lack of scientific data, especially in the esthanplications of changing the occlusal
vertical dimension. The purpose of this study veaartalyze the effect of occlusal

vertical dimension on dimensional measurementa®Emile.



CHAPTERII

LITERATURE REVIEW

I Methodsfor Analysis of Soft Tissue Prafile

Direct Analysis

Vig and Brundd' used a millimeter ruler to perform measurements/é@en the
teeth and the lips. Other authors have also useditar to perform measurements.
Misch*? stated that the handheld ruler as a measuremeicedaay be flawed because
the examiner may distort the lip/tooth relationshiper-examiner differences may also

hinder accurate measurement of lip and tooth posit?

Photographic Analysis

Gross et af utilized facial markers adhered to the subjectset for
measurement. Photographs were taken and printeat aut:1 ratio, and measurements
were made between the facial markers.

Hu'* evaluated esthetic parameters during enjoymeningmising digital
photography. A ruler fixed on a tripod was placedmthe subject’s face as a reference to
enable calibration. The clinical crown lengthslué taxillary central incisors were
measured to guarantee the reliability of the ph@ioigic measurements. Images were

measured in Adobe Photoshop CS4 software.

Video Analysis



Using video analysis, Ackerm&revaluated smiles of 50 young patients (27
boys, 23 girls) with a mean age of 12.5 years. 2d@o recordings were obtained. The
video recordings were imported into iMovie softwarbe frame representing the subject
saying “chee” from the word “cheese”, and anothamie representing the posed social
smile were obtained. These images were importedSntileMesh computer software,
which overlays a grid onto the images to permitsneaments. The interlabial gap at
posed smile was found to be 8.41 + 2.10mm, andidsémum incisor exposure was
6.36 £ 1.67mm. It was found that during a posedesrgreater maximum incisor
exposure, smile width, smile index (intercommiswidth divided by interlabial gap),
and percent tooth below intercommisure measuremests found compared to speech
(“chee”). He concluded that, “video analysis pr@gdn accurate recording of the
patient’s speech, the posed social smile, and tieh&nne (enjoyment) smile”. De¥ai
utilized two plastic rulers glued together at ad@@ree angle as a measurement device.
Subjects held this measurement device againstihedaring video recording. Chetdn
used a horizontally placed ruler under the chia aseasurement device.

Van der Gelf recorded videographic measurements during spomsaremile of
joy and during speech. Similarly, Malso recorded photographic images at spontaneous

smile of joy.

3D non-contact imaging

Non-contact imaging involves a laser or opticalssgrcapturing 3D images of the

face. Schimméf found minor errors of 0.227 mm in bench experiraerith an optical



3-dimensional system. Ushijirfffound highly reproducible facial landmarks: lakeral

superior, stomion, labrale inferior, right/left bfissure points at errors of <0.4mm.

1. Attractiveness of the smile

Tjan™ evaluated smiles of dental students and dentaéhggstudents between
the ages of 20-30 years using 454 full-face phetolgs. For smile type, 10.57% were
classified as high smile (revealing the total assvincisal length of maxillary anterior
teeth and a continuous band of gingiva); 68.94%ew#assified as average smile
(revealing 75-100% of the teeth); 20.48% were diassas low smile.

For incisal curve, 84.8% were classified as paréiéh the lower lip); 13.88%
were classified as straight; 1.32% were class#ied reverse smile line. For the
relationship of the maxillary incisors with the lemip, 46.61% touched the lower lip;
34.62% did not touch the lower lip; 15.76% haditieesal portions covered by the lower
lip.

In a different study, Hif analyzed soft tissue display during enjoyment isiiin
66 Caucasian subjects with a mean age of 28.5.y@misal photographs were taken
with the subjects holding their heads naturallyMard. To obtain enjoyment smiles, the
patients were induced to laugh. Frequencies ofigahdisplay in the central incisor
region for women and men were 42% and 28%, reyfsbgtiThe mean gingival display
was 1.3mm (range 0.0 to 6.4mm). Although women i@ued to show slightly more
gingiva than men, differences were not signifidardnterior teeth, premolars, or first
molars. Frequencies of papilla display in the cdntrcisor region for women and men

were 94% and 93% respectively.



A study by Hochman, Chu, and Tarnfdwvaluated papilla display at smile in
420 subjects and categorized gingival display into basic categories:

1. gingival smile line, which was further dividato 3 categories: high and low
gingival smile line (HGSL, LGSL), and “cupid’s basmile line” (CB-GSL) in which the
midfacial gingiva of the central incisors was nlebwn, but gingival tissues of the lateral
incisors and/or those distal were shown upon sqilin

2. interdental smile line, which was further dividato 3 categories: high, low, and
“cupid’s bow smile line” (HISL, LISL, CB-ISL)

HGSL was found in 76% of females, compared to 2df#fales. Comparing age
differences, close to 90% of subjects were categdras high interdental smile line until
the age 80. Furthermore, 87% of subjects with adowival smile line (LGSL)
exhibited a high interdental smile line (HISL). Téwethor indicated that a misconception
existed and that the treatment of the LGSL patieptesented a lesser esthetic challenge.
They concluded that recognizing the interdentalestme (ISL) in classification is would
be important for treatment planning.

Recently, Crawfortf evaluated the influence of posterior maxillaryggial
margin position. A group of 120 volunteers agedd.80 years were divided into 4
groups of 30 subjects: G1- Hypodontia patients; B&iodontitis patients; G3- Patients
without either condition; G4- Dentists. The 4 greug participants were asked to assess
six computer-generated photographs of smiles witardnces in posterior teeth gingival
positions. They found that a strong preferenceenttidts for posterior gingival margins

to be 1mm lower than the canine margin. The pagemtps (G1, G2, G3) did not have



as strong a preference, but accepted a zone d@drpwstonfigurations from Omm to 2mm
as esthetically pleasing.

Kattadiyi*® evaluated the esthetic preferences of dentistsagpersons of the
same smiles taken at 3 different angles (10 degieege Frankfort Horizontal; O degrees
from Frankfort Horizontal; 10 degrees below Framkfdorizontal). Photographs were
taken for 100 participants, and 73 evaluators asskthe photographs for esthetics. Most
participants judged the top view to be the mosagilgg, followed by the center view.

The bottom view was judged to be least pleasinghfermajority of evaluators.

In the orthodontic literature, McNamara et studied esthetics of the posed smile
in growing patients using video analysis. Sixtywgirgy patients with a mean age of 12
years (33 girls, 27 boys) were asked to say “Clhetsts cheesecake on the Chesapeake,”
and then smile. The video clips were edited toialitae frame that “best represented the
patient’s natural unstrained social smile”. SmileMaoftware was used for analysis.
Attractiveness of the each smile was evaluatedyug&S by 30 orthodontists and 30
laypersons. The average interlabial gap was 1@4tm; the average intercommisure
width was 61.1 £ 5.4mm. No significant correlatiamsre found between gingival
display, incisal display, or buccal corridor sizeldhe esthetics of the smile.
Surprisingly, the vertical lip thickness was thestionportant factor in the esthetics of
the smile. They concluded that “fuller lips wers@sated with with better smiles”.

Van der Geld et &t studied age-related differences at rest and gposétions
in122 male subjects. The participants were dividéal 3 age groups: G1: 20-25; G2: 35-
40; G3: 50-55. Digital video recordings were matlspntaneous smile of joy, during

speech, at rest, and of the full dentition (usipgétractors). The lengths of the teeth



were measured on the full dentition record, anddibplay of teeth and gingiva were
measured on the spontaneous smiling and speeatdse@uring spontaneous smiling,
75% of subjects showed teeth up to the maxillast fnolar. The lip line heights
gradually decreased with age for all maxillary hei@tboth speech and spontaneous
smiling. In the upper central incisor region, lipd heights during spontaneous smiling
decreased by 2mm with increasing age from G1 tol®8.rest position of the upper lip
to the maxillary central incisor also decreasedhfla5mm to 2.0mm.

Desai et df also evaluated changes in the smile with respeatie. Two hundred
twenty one subjects were divided into 5 age groipsl9; 20-29; 30-39; 40-49; 50+.
Video clips of the subjects smiling were importatbia video editing program, and
frames at rest and at the widest commissure-to-dsormposed smile were used for
analysis. The mean interlabial gap height at sfoilé¢he age group 15-19, 20-29, 30-39,
40-49 were 12mm, 10.42mm, 10.7mm, 8.5mm, and 9.0tespectively. Incisal edge
display and intercommisural width at smile weredtsund to decrease with increasing
age. A decrease of 1.5 to 2mm was found for mayiitacisor display at smile with
increasing age. The authors stated that theseetgged changes occurred due to muscle
atrophy and decreasing muscle activity and function

Another study by Chetahstudied age and gender differences in measureroénts
the smile using video analysis. The 241 subjectgwassigned into 4 groups by age: G1:
15-20; G2:21-30; G3:31-40; G4: 41-50). It was reépadithat with increasing age from G2
— G4, the thickness of the upper lip (labrale siyser stomion superius) decreased. With
increasing age from 20 to 50 years, the intercomraisvidth at rest increased by

3.68mm in males, and 2.88mm in females. Another@sting finding was that with



increasing age, the change in upper lip length freshto smile decreased by 5.58% in
males and by only 1.31% in females. In both mahesfamales, the change in
intercommisural width from rest to smile also desed with age. This was attributed to
the combination of increasing intercommisure widthsest and decreasing
intercommisure widths at smile. For example, ingaathe resting intercommisure width
increased by 1.2mm, but the smiling intercommisuicth decreased by 3.52mm. The
same was found in females to an even larger dégréémm and 2.72mm, respectively).
Furthermore, there was a decrease in intercomnhiseaight from rest to smile with
increasing age. In this respect, the decrease liesmas higher (11.36%) than in females
(6.23%). The author attributed these age differetncalecreasing tonus and elasticity of
the facial muscles with age.

Bidra®* 2°proposed a classification system of patientsifad implant-
supported prosthesis in the edentulous maxilla.clinecal considerations were based
on: maxillary incisal edge position, maxillary ceal edge position and esthetic tooth
proportions, smile line, gingival display, and mkxy lip support. The patients were
classified into 4 groups: 1) Class | patients regjartificial gingiva to obtain prosthesis
contour as well as lip contour. 2) Class Il pasemquire gingival-colored prosthetic
material only without lip support. 3) Class Il gatts do not require gingival-colored
prosthetic material. 4) Class IV patients have sgim@ gingiva and may or may not
require gingival-colored prosthetic material, degieg on choice of intervention.

In a follow-up article, Bidré presented an article on maxillary complete arch
fixed implant prosthesis treatment options for gatis with excessive gingival display

(Bidra Class 1V). Management options presentedar®llows:
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1) Osteotomy procedures: The osteotomy proceduredsrtaken before implant
placement so that the bony platform is above thgeupmile line. In this respect, the
patient is effectively converted from a Class I\Migat to a Class Il or Class Il patient.
2) Lefort | osteotomy: This procedure involves ieakimpaction of the maxilla.

The Lefort | procedure is recommended for VME paebecause the nasal floor and/or
maxillary sinuses are elevated to obtain sufficleme for implant placement.

3) Preprosthetic orthodontic intrusion: This optioay also alleviate problems of
implants encroaching on the nasal floor

4) Plastic surgery procedures: Lip repositioningcgedures, lip lengthening
procedures, or Botox injections may be used toecom short lip or a hypermobile lip.

5) No intervention and conversion to a Class Itgy&: This option should be used
with caution, since papilla-like tissue betweeraadnt implants is difficult to obtain.
Patients should be cautioned that esthetic comgesrare necessary.

6) No intervention/reconsider removable prosthefitons: A conventional
complete denture, a fixed-detachable overdentusebwaitilized, but the patient will
need to be warned that future conversion to a frestbration would necessitate removal
of the existing implants, osteotomy procedures,@adement of implants at a more

apical position.

1. Safety of increasing Occlusal Vertical Dimension

There has been much debate in the dental literatmeerning whether or not it is

permissible to increase the occlusal vertical disi@min prosthetic reconstruction.
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Dawsor stated that “Changes in true VDO are not permariére VDO will
return to its original dimension measurable atrttasseter muscle.” He advocates that
reasons for increasing VDO are not valid, and ithatalmost always contraindicated to
increase VDO in reconstructions. In cases of asdutost” VDO, the process of
supereruption of teeth maintains VDO in spite afthowear. Even in cases of rapid tooth
wear, such as in a tobacco chewer, the author amagthat the attrition of the teeth is
maintained by supereruption. The author advisdsihaertain cases, it is permissible to
increase the VDO, such as in cases where incretdsengDO would allow the clinician
to reconstruct the occlusion without performing tipl# root canal treatments. However,
in such cases, multiple postoperative occlusalsaajents would be required, and the
VDO will eventually revert back to its original lgth.

Atwood’ conducted a cephalometric study on repeatabifith@clinical rest
position before and after edentulation in 42 pasieAll 42 patients had teeth in
occlusion which needed to be extracted. He meagbeedistance from nasion to
gnathion to assess the vertical dimension at Restt positions in the same sitting and at
multiple sittings were assessed. The authors folatof the 42 patients studied, 11
showed an increase in the rest vertical dimen8ahowed a fluctuation around the
baseline measurements, and 22 showed a decrethgerast vertical dimension. Results
for variations within single sittings found that 88bjects had variations between 0-2mm;
1 subject had a variation of 2.0mm; 2 subjectsvadhtions between 3-4mm; and 1

subject had a variation of 4.0mm.
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Dawsor referenced this article noting the possible sirsiféng variation of
4.0mm as a reason that occlusal vertical dimersioast was not a reliable method of
assessing the occlusal vertical dimension.

Prombona® studied the effect of altering the occlusal vedtidimension on
biting force in 13 edentulous subjects. The bifmge was measured using a
gnathodynamometer mounted on base plates. The liaine was measured at three
occlusal vertical dimensions: 1) VD<VDO (reducedtial dimension of occlusion,
mean value -8mm) 2) VD=VDO 3) VD>VDO (increasedtieal dimension of
occlusion, mean value +15mm). It was found thattjpes3 (VD>VDO) had the greatest
mean biting force value, followed by position 2 (#2DO), followed by position 1
(VD<VDO). The authors concluded that the positiomaximum bite force is at the
maximum opening, and that the “power position” regd by Boos cannot be used to
register the vertical dimension of occlusion.

On the other hand, the majority of recent publaradihave refuted the notion that
VDO cannot be changed.

Speat described Occlusal Vertical Dimension (OVD) as “highly adaptable
position, and there is no single correct verticalehsion”. Spear advocated that the
OVD which “satisfies the patient’s esthetic goais ¢he clinician’s functional goals” be

chosen. A 5 step approach was described:

1) Mount the patient’'s models at a seated condy$itipn
2) Establish the ideal maxillary incisal edge posit using tooth display at rest and
at smile

3) Determine the lingual contour alteration of thaxillary incisors, if necessary
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4) Close the articulator to evaluate the occlusiorsome cases, significant
alterations to posterior occlusion is necessagytive at the proposed anterior tooth
positions, therefore posterior buildups and subsetjapening of the vertical dimension
may be needed.

5) An optional step is modification of the mand#xuincisors, shortening or
lengthening them to arrive at the desired posteratusion

The author also notes that in the majority of paieequiring full mouth
reconstructions, the condyles will become moreesetiwards the end of the treatment.
This seating of the condyle will enable the lengftthe masseter muscle to remain the
same with a slight increase in occlusal verticalehsion. The author also notes that even
if the occlusal vertical dimension does revert bicks original length, it is usually a
benign process that neither the patient nor thmectdin will notice.

Abdud® performed a systematic review on the safety afgiasing vertical
dimension of occlusion. He categorized prosthesitcepts for increasing the VDO into
removable and fixed concepts. For each categogyinttrease in VDO can be further
divided into full or partial arch coverage conce@#ing Christensefi and Carlssofi,
the author concluded that removable concepts fweasing the VDO, especially in
partial coverage of the posterior teeth, were npooblematic than fixed concepts. In
cases where VDO increase was indicated, it mapadteneficial for the patient to wear
a removable splint prior to fixed reconstructiorth&dugh partial coverage concepts of
increasing the VDO led to dentoalveolar alterati(gugpereruption or intrusion), full
coverage concepts are relatively stable, and dteadtto dentoalveolar alterations. The

author concluded that permanent increase of the Y&xOsafe and predictable procedure.
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KeougH suggested 4 reasons for increasing the occlusitaledimension:
1) To increase interarch space for restorativeespac
2) To minimize need for crown lengthening or endddntherapy
3) To change the overbite-overjet relationshiprakaor teeth. This is especially
advantageous for patients with a severely worniti@mtwho may present with
excessively steep overbite. However, the authar rdges that increasing the VDO may
increase the overbite of the anterior teeth, cgudifficulties in establishing an even
contact in centric relation.
4) To create an esthetic change. The author nle&snicreasing the VDO may allow the
clinician to re-establish midface height. The autivarns that increasing the VDO for
esthetics must also be functionally acceptable.

Carlssofi* evaluated the effect of increasing vertical diniemsising
electromyography (EMG) recording and cephalome&iy.healthy subjects, 2 women
and 4 men aged 23 to 46 years participated irstbdy. Clear acrylic resin splints were
constructed to increase the occlusal vertical dsienabout 4mm in the incisor region.
The splints covered mandibular canines, premo¢anrg,molars. Bilateral balanced
occlusion was established for each subject andyhets were cemented using temporary
cement. Clinical observations took place over ay meriod. Cephalometric radiographs
were taken before and after the bite-raising peiddG recordings were also conducted.
The authors reported symptoms reported by the sisojieiring the bite-raising period,
which included: headache, tenderness in musclésjdienderness in muscles, tenderness
in teeth, clenching of teeth, cheek biting, proldemith chewing, and problems with

phonetics. Most of these symptoms were reportédte diminished in severity after the
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first 2 days. In 1 out of the 6 subjects, the cleng of teeth remained after the 7 day
observation period. EMG recordings at the postposition in the anterior temporal
muscle, posterior temporal muscle, and masseteclesudiminished following splint
insertion and after 7 days of use, although siedity significant differences were not
found. However, the mean maximal bite force irtlaée muscles had increased
following 7 days of bite-raising. The author cordsd that increasing the vertical
dimension of occlusion created a new postural posdf the mandible, and that “a
moderate increase in the vertical dimension ofusioh does not seem to be a hazardous
procedure”.

Few studies in the literature have looked at OV@ease in fixed restorations
over extended periods.

Gross and Ormian&revaluated the effect of OVD increase on mandibular
postural rest position. Using a custom electroeoghiin position measurement device,
mandibular postural relations were recorded bedokafter OVD increase. Full-arch
acrylic resin fixed restorations were used to inseethe OVD. Measurements were made
in relaxed resting posture (RRP) and clinical pesition (CRP) in 8 subjects who
required full arch fixed restorations with incred$2VD of 3.5 to 4.5mm. Measurements
were made weekly for 1 month. Clinicial signs agohgtoms were recorded for each
subject. All subjects reported discomfort in thenghiular musculature and speech
difficulties at the 1st week after OVD increase7Iout of 8 patients, the symptoms
subsided after 1 week, and in the remaining patifiet 2 weeks, after smoothing lateral
excursive inclines (but not reducing the OVD). Repd measures ANOVA found

significant differences between CRP and RRP botbreend after OVD increase. CRP
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and RRP recordings for the individual subjects wirgtuant between recordings. The

author described the CRP and RRP as, “not rigidtpan space, but repeatable resting
ranges”. The author further concluded that “botHPGRd RRP were re-established at

increased vertical dimensions of rest”.

Following this previous study, Ormianer and GFdssnducted a 2 year follow-
up of mandibular posture following OVD increasesisubjects (G1). CRP, RRP, and
masseteric EMG values were measured. A controlpgodulental students who had not
undergone OVD increase was included for compar(&®). In G1, subjects have already
developed a new CRP and RRP position, which wéferdnt, and remained
significantly different for 1 year. At 2 years, Gtof 8 subjects had statistically
significant differences between CRP and RRP. Sinalahe previous study, the authors
found CRP and RRP ranges to be fluctuant in botla@ilG2. The author described
these ranges as being “postural ranges” rathergpacific points in space. The author
further concluded that the resting face height iegthstable over 1 and 2 years after
increase in OVD.

Ormianer and Patf{ observed complications associated with increase¢d @
tooth-borne and implant-borne restorations. 30epédiwere divided into 3 groups:
Group A: Tooth — Tooth; Group B: Implant — Tootho@p C: Implant — Implant. Group
B patients received 8 — 11 implants to support A2fPDs. On average, patients were
followed for 66 months. Group C patients receivdd-119 implants in both arches. All
30 patients adapted to the new VDO without TMD siggmptoms or phonetic
problems. Group A patients experienced the highmestunt of bone loss (avg 2.3mm),

with 12 teeth extracted from caries, periodontiistooth fracture. In Group B, the mean
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bone loss was 2mm, mostly occurring around posteg&th than around implants. Group
C patients experienced a mean bone loss of 2mntjynoesurring on the buccal aspect
of implants. In group C, there were 6 instancegastelain fracture. In Group B and
Group C, patients experienced clenching and graditer OVD increase, which
subsided after 2-3 months. It was concluded thatatlon of OVD was acceptable in
patients undergoing implant therapy, but precastsitould be made to prevent

mechanical problems (porcelain fracture).

V. Esthetic effects of increasing Occlusal Vertical Dimension

Gros$® evaluated the effect of increasing occlusal vatiiimension on lower
face height in dental students aged 26 — 40 y®&anted casts were used to fabricate
complete-arch occlusal overlays on maxillary cdsterincisal distances of 2, 4, 6, 8mm
were used. Changes in lower face height were medsising standardized photographs
with the use of facial reference markers. Usingatpd measures ANOVA, a significant
effect of increase in OVD was detected for loweefaeight in MIP or rest potion.
Another interesting finding was that changes indoface height were smaller than the
degree of change in OVD. For mean MIP changes,ra 8rarease in OVD resulted in a
change of appximately 4mm.

The changes in lower face height were evaluatedeyists and non-dentists.
Results indicate that percentage of correct evialusibf face height from unmarked
photographs was approximately 50% as the intersathlistance increased from 2-6mm.

It was concluded that, “changes in OVD in fixedgithmdontics within the range of 2 to 6
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mm are unlikely to cause visually apparent chamgése soft tissue face height in the
range of normal OVD.

Kamashit&” evaluated the influence of lip support on the-tisftue profile in 5
edentulous subjects using a 3D non-contact imagystem. Experimental record bases
were fabricated with adjustable lip support. Fipesiupport conditions were tested: R(0):
standard lip support (incisal edge position 10 nmtei@or to the center of the incisive
papilla); R(+5): excessive lip support; R(-5): dedint lip support; R(-)B(+): record base
only, no lip support; R(-)B(-): no record base. Hifect of wearing dentures was also
evaluated. The mean nasolabial angle measuremténtiemtures in place was 102.5°, as
opposed to 120.2° without dentures in place. Ufiper E-line (Ist-E) measurements
increased from -10.7mm to -3.0mm with dentureslaae Lower lip — E-line (lit-E)
increased from -8.7mm to -1.4mm with dentures actel Comparing lip support
conditions, nasolabial angle measurements for lRQE%R), and R(+5) were 107.1, 114.4,
96.0, respectively. Upper lip-E-line (Ist-E) measuents for R(0), R(-5), and R(+5) were
-3.8mm, -5.7mm, -0.9mm, respectively. Lower lipi&el (lit-E) measurements for R(0),
R(-5), and R(+5) were -0.7mm, -2.9mm, +2.0mm, re8pely. Lip support also affected
the position of the lower half of the nose, shitthe tip of the nose (prn) forward with
increasing lip support.

In a follow-up study, the same group evaluated gkann lip forms with
alteration of lip support and/or occlusal vertidahension using experimental record
blocks®. Ten edentulous subjects, aged 51 — 81 yearsipated in this study. 3D facial
images were collected using a 3D optical surfaeamsing system. Experimental record

blocks (heat cured record bases with removablenmas) were used to provide 3 types



19

of lip support (+5mm; Omm; -5mm), and 2 types of @YOVD = Omm; OVD = -5mm).
Facial landmarks at: labrale superior (Is); ston{&in); labrale inferior (li); right/left oral
fissure points (r-OFP/I-OFP) were evaluated. Resesubjects were measured at a
relaxed position with lips closed.

Comparing the effects of OVD change, the Y-axistpmsof Is (upper lip) and
the average left to right oral fissure point measunts did not change significantly.
However, the Y-axis position of stomion (sto) sfagrantly shifted upward (by appx
1.5mm) with a -5mm change in OVD; the Y-axis pasitof the lower lip (Is) also
significantly shifted upward (by appx 1mm) withsamm change in OVD. The authors
concluded that with a change in OVD, only landmddkssto and li shifted antero-
superiorly, whereas other landmarks only shiftely anteriorly. Extensive lip support
(OVD at Omm with +5mm lip support) shifted landmaflrward, and deficient lip
support shifted landmarks backward. With respeacirab fissure form, only subtle
differences were found. No significant differenee=e found in commissural widths
between any of the groups except for a significeatrease in commissural width when
OVD +0 and +5mm lip support were utilized.

Mohindra® studied the effect of increasing vertical dimensi occlusion on
facial esthetics in complete denture wearers. @urestires were sent to patients who
had undergone complete denture therapy. Utilyzarglia pivots on either a training
plate or the existing denture, the OVD was incrddseporarily. The amount of vertical
increase “took into account the golden proportiale for facial esthetics”. No mention
was made as to the degree of occlusal verticalmbioa increase. In addition, no control

group was included in the study. In total, 69 du@® patients answered the
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guestionnaire. 79% of these patients thought teatrhent had made them look younger.
In addition, 90.6% noted improvements to the I§&5% noticed improvements to the
jawline; 62.5% noticed improvements to the chin;128 noticed improvements to the
skin and eyes; 25% noticed improvements to the.riis@lar improvements were noted

from a panel of laypersons and one dentist.

V. Determination of Incisal Edge Position

Vig and Brundd® evaluated anterior tooth display at rest in subjgoouped by
age and by sex. The average maxillary incisor displ men and women were 1.91mm
and 3.40mm, respectively. Men displayed 1.23mm afdbular incisors, and women
displayed 0.49mm. People with short upper lipsldiga more maxillary tooth structure.
As the length of the upper lip increased, the arhoimandibular incisor exposure
increased. The variability of age was evaluatedilaigling the subjects into age groups
of: under 29; 30-39; 40-49; 50-59; 60 and oldere @mounts of maxillary central incisor
exposure in repose for these groups were: 3.37nB8ndm; 0.95mm; 0.46mm; -
0.04mm, respectively.

Frush and Fish&outlined their concept of fabricating esthetic tees, termed
the “dynesthetic technique”. The word “dynesthetsctlifferent from “esthetic” in that
“esthetic” is too abstract, and is applicable tgaare’s interpretation. The word
“esthetic” does not suffice because it does nattifiethe intent of the effort. The authors
came up with the word “Dynesthetic” to imply the deement, action, change, and
progression in the esthetic phase of prosthoddntics

A summary of the dynesthetic procedure is as fatow
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1) Shade selection: Young teeth have a blue ineidgé with a yellowish body.
Depending on oral habits, older persons may haaté tghich are lighter or darker than
young people.

2) Mold selection: Molds are selected from a vgradtcriteria, including

personality, age, masculinity or femininity. Shapof the teeth may be needed to
simulate abrasion or erosion.

3) Lip support: Maxillary anterior teeth may needoe moved more anterior from
the most mechanically stable position to providecate lip support

4) Midline: The dental midline does not need tacbacident with the facial

midline, as long as the long axis is vertical.

5) Speaking line: The vertical position of the s edges are dependent on the age
and gender of the patient. For example, an ineidge position 3mm below the lip line at
rest may be selected for a young woman, and asahedge position of Omm may be
selected for an old man.

6) Smiling line: a sharper arc gives a more youthfipearance, and a broader curve
gives an older appearance.

7) Central incisor position Central incisors mayplteeced ahead or behind one
another. Size contrast against the lateral incesmd, grinding of the edge may also be
used as needed

8) Lateral incisor position: The rotation of théelal incisors may give a softer or
harder appearance

9) Cuspid position: The incisal edges of the cusgitbuld be abraded according to

the age of the patient
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10)  Spaces: Diastimas may be incorporated as needed

11) Embrasures: There should be no separatioregirtbximal surfaces in posterior
teeth

12)  Buccal corridor: The author advocates not elating the buccal corridor, since
this may lead to a “sixty tooth smile” appearanebich is characteristic of a denture

13) Long axes/Gum line/Interdnetal papilla: Thesmetdrs may also be manipulated to
give an older or younger appearance. For exantpanterdental papilla for older
persons should be wider and shorter than that whger persons.

14)  Lingual cutaway/Labial and buccal denture lmas®our: These factors are
important to eliminate food trapping, and for fa@&athetics.

Misch*? evaluated 104 dentate Caucasian patients betieages of 30 and 59.
Measurements were made by having the patientsesagna”, and then relax. A ruler
measured the distance between the upper lip irsespod the upper right central incisor.
Another measurement was made between the caniaadithe maxillary lip in repose.
The vertical exposure of the maxillary central gaciat repose for females averaged
3.8mm (range -1mm to +8mm); for males, it averag®&inm (range -3 to +7mm). The
vertical exposure of the maxillary canine for feesahveraged Omm (range -2mm to
+2mm); for males, it averaged -0.5mm (range -3mm2imm). The narrower ranges
found for maxillary canines led the author to conle that relative to the maxillary lip,
the position of the maxillary canine was more peeble than the maxillary central
incisor.

Turner and Missirliahclassified excessive tooth wear into three categor

1) Excessive wear with loss of occlusal verticah@insion



23

Patients in this category is typically missing & fgosterior teeth, has unstable posterior
occlusion, and has extremely worn anterior teekte duthor suggested that the only way
to confirm that OVD has been lost is to fabricata restorations and worn for 6-8
weeks. The patient is evaluated for acceptanckeeohéw OVD using removable occlusal
overlay splints, teeth may be prepared and pravaiped.

2) Excessive wear without loss of occlusal vertdiadension but with space
available

Patients in this category have posterior suppad,leve had a long history of wear.
These patients typically demonstrate an interoetldistance of 2-3mm and a closest
speaking space of 1Imm. There may be a signifidai® §om centric to maximum
intercuspation. Development of a physiologic odcnss critical in these cases. Surgical
crown lengthening may be needed to gain clinicaiver length.

3) Excessive wear without loss of occlusal verttiadension with limited space
Patients in this category typically have postetgath that show minimal wear, but
anterior teeth that have excessive wear. Thesenpaitypically demonstrate an
interocclusal distance of 2-3mm, and a closestlgpgapace of 1mm. Centric relation
and maximum intercuspation are generally coincideot these cases, orthodontic
movement may be necessary to intrude the antembntor to move the teeth facially to
create space. Block surgical repositioning suche®®rt | procedures may also be

performed.
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CHAPTER 11

MATERIALSAND METHODS

Approval for this study was obtained from the Mastje University School of
Dentistry Institutional Review Board (IRB). Inclesi and exclusion criteria are
summarized in Table 1. Inclusion criteria includli21 -39 years of age; 2) voluntary
involvement in the study; 3) no missing anteriatke 4) at least 3 teeth in occlusion in
both posterior segments. Exclusion criteria includehistory of surgery in the facial
area; 2) history of neurologic disorders; 3) CO-distrepancy >1mm; 4) inability or
unwillingness to smile; 4) persisting ear infectipb) allergy to silicone, nitrile, or
alginate; 6) history of claustrophobia. Thirty dardtudents, 12 male and 18 female,
mean age: 23.8 years, range: 21-30, were recriatetlis study. Dental students were
invited to participate in this study following aidirpresentation on the study. Other
dental students were invited to participate in gtigly via email. All participants were
free from neurological or surgical problems in theial area which would inhibit normal

smiling. Twenty one participants had a prior higtof orthodontics (Table 2).
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Inclusion Criteria Exclusion Criteria

21 — 39 years of age History of surgery in thedbarea
Voluntary involvement in the study History of nelagical disorders
No missing anterior teeth CO-CR discrepancy >1mm

At least 3 teeth in occlusion in both posteridnability or unwillingness to smile
segments

Persisting ear infections

Allergy to silicone, nitrile, or alginate

History of claustrophobia

Table 1: Inclusion and exclusion criteria

Age Mean: 23.8 years Range: 21 — 30
Gender Female: 18 Male: 12
Ethnicity Caucasian: 25
Latino: 3
Arabic: 1
Asian Indian: 1
History of Orthodontics 21/30
Angle’s Classification Class I: 29
Class 1I: 0
Class IlI: 1 (unilateral molar Class Ill)

Table 2: Description of the study sample

The study was conducted in two sessions. In sedsimfiormed consent was
obtained, a questionnaire was filled out (Appentiexd Appendex 2), and a limited oral
examination was conducted to determine whetherethearch participant fits the
inclusion/exclusion criteria. The number of teettocclusion was checked, and CO-CR
discrepancy was verified using chin point guidance.

Irreversible hydrocolloid impressions were takengfESSIX Color Change,
Dentsply) using metal stock trays. Arbitrary hirfgeebow transfers were obtained
(Pana-Mount, Panadent). Silicone bite registratiomaaximum intercuspation were also
obtained (Imprint Bite, 3M ESPE).

The impressions were poured in a type Il dentahast(Microstone Golden,
Whip-Mix). After trimming and indexing, the pouredsts were articulated on semi-

adjustable articulators (PCH, Panadent). The sibdoite registrations were used to
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facilitate accurate positioning of the maxillarydamandibular casts, but were not used
for the actual articulation procedure.

Lines were drawn approximately 1mm apical to thed €& tooth #9 and tooth
#24. The vertical distance between these two hveess measured using a digital caliper
(500-170, Mitutoyo). This position was used to ogemarticulator +2mm, +4mm,
+6mm, +8mm to obtain the correct posterior openidgshese openings, silicone bite
registration material (Imprint Bite, 3M ESPE) wagected onto the occlusal surfaces
from 1% premolar to ¥ molar. These bite registrations were used asspitats to obtain
the desired openings in occlusal vertical dimendiie splints for +Omm were not
made. The bite splints were trimmed in the follogvmanner:
1) the top portion was trimmed so that the indentatioiithe maxillary cusp tips were
approximately 1mm deep
2) the buccal surface of the top portion was trimneethe depth of the facial cusp tips. This
enabled visualization of complete seating of téetit the indentations.
3) the bottom portion was trimmed to cover up to tli&) ©f the mandibular teeth. This
provided some stability to the bite splints to thendibular teeth.

The bite splints were disinfected (CaviCide, Kemy stored in color coded
plastic bags. The following color codes were usedie various bite splints:
Blue- Omm
Red- 2mm
Purple- 4mm
Yellow- 6mm

Green- 8mm
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Since no bite splints were made for the Omm grthup;’blue” plastic bags were
left empty.
The sequence of insertion of the bite splints weterthined using a random

number generatonfvw.random.org

During the 99 session, 3 photographs each were taken with theusabite

splints in place (Figure 2). In order to obtairtanslardized head position, a wall-
mounted cephalometric head holding device (AccukCBgnar) was modified for head
positioning (Fig 1). A right-angle metal plate (2ta bookend) was attached to the side
plate of the head holding device, and a plastierrwias adhered to the end of the metal
plate. This allowed the ruler to be set at a fidestance from the participants’ faces. As
the participants’ faces had varying dimensionstausorbital pointers of varying lengths
were fabricated to permit the orbital pointer ghlily touch the infraorbital notch.
Following verification of head tilt, the orbital pder was moved away from the face to

permit uninhibited movement.
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Figure 1 Head positioning apparatus

A digital single reflex camera (D7000, Nikon) wittacro lens (Micro-NIKKOR
105mm f/2.8VR, Nikon) was used for photographiadatquisition. The camera was
mounted on a tripod (055XPROB with 496RC2, ManbptEor accurate positioning of
the tripod between sessions, the tripod was secarget floor using a hot glue gun
(GR20K, Stanley). The horizontal tilt of the camesras checked using the camera’s
“digital level tool”. The anterior-posterior tiltas checked using a bubble gauge. The
camera was connected to a laptop computer with aommtrol software (Camera
Control Pro 2, Nikon). The camera control softwaeemitted real-time visualization of
the photographs taken. For the second sessioexgieiment was conducted by two
operators. One operator positioned bite splintd,afjusted head positions, while the
other operator took the photos (directly from tagtbp computer) and checked for

discrepancies in the photos. If an obvious disarepan a particular set of 3 photographs
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was seen, the 3 photographs were re-taken. Retwantsvious discrepancies include:
laughter, drooling, head movement. Approximatelys&éts of photographs were re-taken.
For positioning, the subject’s right infra-orbitedtch was marked with a black
marker. The subjects’ head tilt was subsequenilyséed to this vertical level. The head
tilt adjustment was conducted for each set of pestif5 times for each subject). The
nasion relator was not used, so as not to impimgaa@al muscles during smiling. The
subjects were asked to close gently on the batk,tsay, “M, M, M”, relax, and smile.
A photograph was then taken at the posed smilestlibhgects were again asked to say,
“M, M, M”, relax, and smile, and another photographas taken. This procedure was
repeated for the third photograph. The three phafdts were verified for obvious
discrepancies, file names were renamed, and thespiint was replaced. The sequence
of the placement of bite splints was randomized, the individual groups were referred
to as the color codes (blue, red, yellow, etcgtaad of the vertical openings. This was
done to blind the subjects as to which verticalnopg was used. At the Omm OVD
opening, the same instructions were given, butiteodplint was placed. Following
replacement of the silicone bite splints, the hdad/ias again verified using the orbital

pointer, and the sequence was repeated.



Figure 2 Representative photograph of the sratle2Zmm OVD)
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Figure 3 Points of measurement

8-9 Width: A-B

Interlabial gap height: C-D
Intercommisural Width: E-F
Incisal edge — Upper lip: G-C

Incisal edge — Lower lip: G-D
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The photographs were imported into Adobe PhotogRbptoshop CS5, Adobe),
and the following measurements were made (Figure 3)
1) 8-9 width
2) Interlabial gap height: The vertical distance betwéhe upper and lower lips,
intersecting the midpoint of the incisal embraswetwveen 8 and 9.
3) Intercommisural width: Distance between left amghricommisures
4) Incisal edge — Upper lip: The vertical distancenssn the midpoint of the incisal
embrasure between 8-9 and the upper lip
5) Incisal edge — Lower lip: The vertical distancevss#n the midpoint of the incisal
embrasure between 8-9 and the lower lip

The measurements were made in pixels.
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Figure 4 Display zone area tracing
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The outline of the interior border of the displayne was traced using the Pen tool,
and this area was recorded in pixels (Figure 4).

On the stone model, the width of 8-9 was measusetjla digital caliper, and
recorded in millimeters. This distance was measthezk times to obtain an average 8-9
measurement. The average measurement of 8-9 ils fix@mn 15 photographs) was
divided with the average measurement of 8-9 iniméters to obtain a conversion ratio
for each individual subject. The conversion rat@mswsed to convert the measurements
in pixels to millimeters.

For photographs in which the incisal embrasure betw8-9 is covered by the
lower lip, the next photograph in the sequencehitivthe incisal embrasure is not
covered by the lip is superimposed onto the origahatograph, to determine the correct

position of the midpoint of the incisal embrasure.

Statistical Analysis

One examiner (J.C.) conducted all 8,190 measurean&hese measurements
were recorded in Microsoft Excel (Excel 2010, M), and statistical analysis was
conducted using SPSS (SPSS 21, IBM).

One-way repeated measures analysis of variance (A @as used at an alpha
level of 0.05. The main effect was occlusal veftdienension, with 5 levels: +Omm,
+2mm, +4mm, +6mm, +8mm. If a statistically sigréiit difference was found, pairwise

comparisons were made using Bonferroni correctaegatests.
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CHAPTER IV

RESULTS

The results of this study are shown in Tables 34and
For interlabial gap height, the mean measureme@iv& +Omm was 10.42
3.28mm. A statistically significant difference (R€01) was found with increasing

occlusal vertical dimensions. Pairwise compariagisg Bonferroni corrected paired-t

tests revealed all groups to be significantly défe from each other (P<0.01).
For intercommisural width, the mean measureme@\dd +Omm was 62.96
4.17mm. No statistically significant difference wasnd with increasing OVD

(P=0.352).

For Incisal edge to upper lip length, the mean messent at OVD +Omm was
8.20+ 2.22mm. No statistically significant differencesMaund with increasing OVD
(P=0.484)

For Incisal edge to lower lip length, the mean mearment at OVD +Omm was
2.28mm. A statistically significant difference wiasind with increasing OVD (P<0.001).

Pairwise comparisons revealed all main measurbse statistically significant with each

other (P<0.005)

For internal display zone area, the mean measuites&@VD +0 was 509.08

190.08 mm. A statistically significant difference was foundthvincreasing OVD
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(P<0.001). Pairwise comparisons revealed all gréofe significantly different from
each other (P<0.01), with the exception of OVD #thwwVD +6 (P=0.064).
Individual measurements are presented in Figutasdbigh 9. The color lines

represent individual subject measurements.
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Measurement OovD Mean SD P value (Greenhouse
Geisser)
Interlabial Gap Height 0 10.42 3.28 <0.001
2 12.47 3.97
4 13.48 4.52
6 14.35 4.37
8 15.45 4.71
Intercommisural Width 0 62.90 4.17 0.352
2 62.54 4.47
4 62.78 4.12
6 62.46 4.09
8 62.22 4.50
Incisal Edge - Upper Lip 0 8.20 2.22 0.484
2 8.33 2.43
4 8.19 2.49
6 8.18 2.47
8 8.03 2.62
Incisal Edge - Lower Lip 0 2.28 1.99 <0.001
2 4.14 2.52
4 5.29 2.95
6 6.15 2.89
8 7.45 3.40
Display Zone Area 0 509.08 190.08 <0.001
2 612.61 228.35
4 659.66 252.08
6 696.00 244.14
8 742.94 261.52

Table 3: Results for smile measurements
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Source (OVD) Type Il df Mean

Sum of Square

Squares
Interlabial Gap 441.816 2.637 167.572 101.378 <0.001
Height
Intercommissural | 8.697 3.310 2.627 1.110 .352
Width
Incisal Edge — 1.344 3.307 407 .841 484
Upper Lip
Incisal Edge — 466.139 2.287 203.812 115.231 <0.001
Lower Lip
Internal Display | 957855.215 | 2.805 34151.006 62.685 <0.001
Zone Area

Table 4: Results of one-way repeated measures AN@faenhouse-Geisser Test)
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CHAPTER YV

DISCUSSION

In this study, we have utilized a photographic rodtfor smile analysis, using the
width of the maxillary central incisors to calibeghe photographic measurements. This
technique is similar to the method by ¥juvho used crown length for calibration. A
videographic method was not selected because dfigiher resolution that can be
obtained from still images. The resolution of theages obtained from the digital single
reflex camera in the present study was 4928 x p@6ls. This provides a more detailed
image than can be captured using modern 1080p cal@eras, which capture video at
1920 x 1080 pixels. Standard 480i video equipmegrtiun past studies by Ackerman,
Desai , McNamara and others capture video at 6480xpixels” *> °A recent study by
McNamara also found no statistically significarfteiences between smiles captured by
video and photographic technigués.

The esthetic effects of increase in OVD have nehkextensively studied.
Currently, there have only been reports on theceffef OVD increase to lower facial
height and soft tissues at rest. To the best oknawledge, this has been the first study
to evaluate the effects of OVD increase on theesmil

In the present study, a change of +8mm in OVD weéld +5.0mm change in
interlabial gap height, and a +5.2mm change irsade@dge — lower lip distance at smile.
These findings were similar to findings by Gross/ho found a +4mm change in lower
face height with +8mm change in OVD. It is likehat this finding is a combination of

several factors. First, change in OVD is measureah {CEJ — CEJ, which is not
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perpendicular to the “line of sight” of the photagh taken. This change in angulation
may cause a slight discrepancy in the measurettakdistances. The angle between
CEJ-CEJ and the line of sight also increases as @\irreased, yielding less vertical
change for each progressive increment of OVD. Sdlgproft tissue changes are likely
to occur to a lesser degree than hard tissuesuand Bambéf evaluated the soft
tissue changes after orthognathic surgical cooraf Class Il deformities and found a
50% to 70% change in upper and lower vermilliondeos in comparison to changes in
hard tissue profile. Kamashitsfound similar results using wax rims with variable
amounts of lip support. With a 5mm facial addittorthe upper and lower wax rims, a
gain of 2.9mm was observed in the upper lip re¢atosthe E-line. Other factors, such as
the variability of contractile forces at differemuscle lengths may also play a role.

The importance of the position of the upper lig@ile has been well documented
in the literature. Tjalf defined the “average smile” as one that revea$ #5100% of
the maxillary anterior teeth and interproximal girsg Hulsey found subjects who had
an upper lip which was at the height of the gingmargin of the upper central incisor to
be the most esthetically pleasing. Currently, tifieceé of OVD on upper lip position has
not been studied. One case report claimed thatasang the vertical dimension increases
the crown-to-gum ratio and effectively decreasesgiimmy smilé? However, in the
present study, no statistically significant change found with respect to the upper lip at
smile with increasing OVD. One possibility may battindividual differences or patient
adaptability after an increased OVD accountedHtergerceived lowering of the upper lip
at smile observed in the case report. Another pdsggimay be that gingival recession

following prosthetic treatment had occurred. Yeattaer possibility may be the common
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practice of taking a photograph with the patiehesad tilted down. A recent study found
that smile photographs with the camera situatedabize plane of occlusion to yield
more attractive photographs than a straight viewitr the camera situated below the
plane of occlusio® In any case, the results of the present studyesidhat for

treatment planning purposes, the upper lip at sshitaild not be expected to move down
from increased OVD.

Ackermart® described the “display zone” as the area framethéypper and
lower lips. The author described teeth and theigatgcaffold as components of the
smile which lie within this display zone. The digplzone area was quantified in the
present study by outlining the internal area betwtee upper and lower lips at smile. A
mean display zone area of 509 £ 190mm?2 was founthé&+0mm OVD group. The high
standard deviation indicates a considerable amafwdriability in display zone area
among different subjects. A statistically signifitancrease was found in display zone
area with increase in OVD, although no significanaes found between the +4mm OVD
and the +6mm OVD groups. Because the maxillaryraémtcisal edge position is
dictated by the maxillary lip in repose, an incesasdisplay zone area could lead to an
increase in the display of mandibular teeth. Thésymmose an esthetic compromise, since
the patient may start to show “too many teeth” tany to what is believed to be
esthetically acceptable.

In the present study, 21 out of 30 subjects (708&4l) d history of previous
orthodontic treatment. One epidemiological studyni the prevalence of US children 9-
18 years with at least one orthodontic visit togefrom 14.3% to 16.8%.In the same

study, racial and socioeconomic differences wewado with black children less likely to
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have made a visit compared to white children, euxaong children of high socio-
economic status. Another factor for this discregamay be that dental students were
generally brought up in families that were morermtiated to dental health than the
general public. This finding suggests that usingtalestudents as research subjects,
although convenient, may not be a good representafithe general public.

It should be noted that the present study has akwegjor limitations. First, the
age range of 21-30 years may not represent thedlyprosthodontic patient. Significant
discrepancies with respect to age should be aatmib Second, the bulkiness and
removable nature of the silicone bite splints mayehnegatively influenced the smile. In
addition, since all of the data was collected ie sitting, the long term adaptation of the
facial muscles could not be assessed. Finally, obtige subjects in the present study
have lost OVD. It is likely that patients who hawad extensive loss of tooth structure or
loss of teeth will behave differently as OVD istoged. Further studies are necessary to
provide a clear understanding of the long termicdhimplications for the effect of OVD

change on the smile.
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CHAPTER VI

CONCLUSIONS

Within the limitations of this study, the followirgpnclusions may be drawn:

1) Excessive increase of OVD may lead to excessiwlatiial gap height, incisal edge —
lower lip length, and display zone area.

2) A lengthening of the upper lip at smile should betexpected with increase of OVD.

3) A change in the width of the smile should not bpested with increase of OVD.
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Interview Questionnaire
(This page should be destroyed at the end of seg@p

Name:

Telephone Number:

Email Address:

Participant Number:

Scheduled Date:
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Session 1 date: Session 2 date:
Participant number:

Gender:

Age:

Ethnicity:

History of surgery in the facial area: Y / N
History of neurological disorders: Y / N
History of Orthodontics: Y / N
Allergy to Silicone: Y /N

Allergy to Nitrile: Y / N

Allergy to Alginate: Y / N
Allergies to other drugs/materials:
Inability/unwillingness to smile: Y / N

History of claustrophobia: Y /' N

Persisting ear infections: Y / N

(Women only) Pregnant: Y / N

Additional information you think we should know alto

To befilled out by theinvestigator:

COI/CR Discrepancy >1mm: Y /N

Angle’s classification: Class |  Class Il la€s I
Anterior missing teeth: Y / N

Posterior missing teeth >3 in either side: Y/ N
Inability to smile: Y/ N

Signature of Participant Date

Signature of Principal Investigator Date
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