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ABSTRACT

Background: Edentulism is a worldwide condition that necessgairal rehabilitation of
the edentulous patient through fabrication of comemal complete dentures, implant
supported removable complete dentures or implanhined bridges. A natural
appearance of complete dentures is partly achigkismligh selection of appropriate
moulds of artificial anterior teeth. Absence of-grdraction records can, however, make
the process of anterior tooth selection challengimgelinicians leading to patients being
dissatisfied with the prostheses. Although a nundfestudies have investigated the use
of facial measurements as a method of calculatmgrir tooth widths, the results have
been contradictory. Furthermore, there is alsopidwcity of data regarding the use of

facial measurements for anterior tooth selectionragmfrican populations.

Objective: To evaluate the reliability of the nasal and inoanthal widths in estimating

the mesio-distal widths of the maxillary anterieeth in a Kenyan population.

Study design This was a descriptive cross-sectional study

Material and Method: One hundred and forty six undergraduate and pedtgte
students aged 18-30 years from the Schools of RiwrnNursing, Medicine and Dental
Sciences, College of Health Sciences, UniversitMaifobi were recruited into the study.
The students were selected through stratified nangampling. Data on nasal and inner
canthal width were obtained through direct measerdgs while that of mesio-distal
widths of the maxillary anterior teeth were obtaiieom type IV gypsum product casts
(Ultra rock,Kalabhai,Karson Pvt Ltd,Mumbai,India)ergrated from irreversible

hydrocolloid impressions of the maxillary arch (&igplast,Haraeus Kulzer,

Xii



Hanau,Germany). An electronic digital caliper wasedl to obtain the measurements
which were then entered onto a data capturing fdrhe data obtained were analyzed
using the Statistical Package for Social Scieneesion 13.0 (SPSS Inc, Chicago, llinois,

USA).

Results: Out of the 146 participants, 78 (53.4%) were maldsle 68 (46.6%) were
females. The mean age was 22.35 + 2.65 years. Vdralbmean nasal width was 39.54
+ 3.61mm with males having had significantly higheean values compared to females
(41.37 £ 3.04mm and 37.45 + 3.05mm respectivety).75, p<0.05). The overall mean
inner canthal width was 34.27 + 2.68mm with the memer canthal width for males
(34.73 £ 2.69mm) having been higher than thathaf temales (33.74 + 2.58mm),
(t=2.27, p<0.05). The mean of the combined messtatliwidth of the anterior teeth
(CMDWAT) was 47.68 £ 2.55mm with males having hagnsicantly higher mean
values (48.12 = 2.49mm) compared to the femaled®¥ 2.55mm), (t=2.30, p<0.05). A
statistically significant weak positive correlatiavas found between the nasal width,
inner canthal width and CMDWAT (r=0.26=0.07, p<0.05 and r=0.17=0.03, p<0.05

respectively).

Conclusion For the population studied, the nasal width cdmdused to estimate the
mesio-distal width of the maxillary anterior te@th7% of the population while the inner
canthal width could be used in 3% of the populatidbherefore, for the population
studied, the two facial measurements cannot be asedliable guides in estimating the

mesio-distal widths of the maxillary anterior teeth
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Recommendations:There is need to put emphasis on the importangeesfextraction
records in order to ease anterior tooth selectionind complete denture fabrication.
Further research also needs to be carried outdargar sample of the population so as to

allow for more reliable extrapolation of the resttt the general population.
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CHAPTER 1
1.0: INTRODUCTION AND LITERATURE REVIEW

1.1 Introduction

Edentulism is a condition that affects every racelawide. It is mainly attributed but not
limited to extractions as a result of two majorlcadments namely dental caries and
periodontal disease. The average total edentultesaround the world is reported to be
60% at the age of 60 years, although there is a disparity among different populations
in different countries % Loss of teeth leads to atrophy of the supporéilvgolar tissues,
loss of support for the facial musculature and e@sed masticatory efficiency. This, in
turn, affects the quality of life of the edentulopatient. Oral rehabilitation of these
patients is usually achieved through the fabricatid conventional complete dentures,

implant supported complete dentures or implant sttpd bridge®

Regardless of the type of prosthesis fabricatetigpzacceptance and overall satisfaction
is paramount. To achieve this, there is need ttomeghe natural appearance of the
patient which is partly achieved through appropriainterior tooth selection which

includes the right size, shape and sfadrailability of pre-extraction records including

dental casts, facial photographs and dental radpbgr makes the process of artificial
anterior tooth selection easier. However, the at¥sesf these records can make the
process challenging for the clinician since theréack of a single objective and reliable
method of selecting artificial anterior teeth foetedentulous patient® * 8 9

Maxillary anterior tooth widths for complete derdupatients have been investigated

using various facial measureménts' *> However results from several studies have



given contradictory results while others have regmbno significant correlatioffs ** *>
18. 1924 1n addition, most of the studies have been adret among Caucasian
populations and information on African populatiesiscarce.

Therefore, the aim of this study was to determingertasal width, inner canthal width and
the mesio-distal widths of the maxillary anterieeth in a Kenyan population of African
descent. The study also investigated the relatipnbktween the nasal width, inner

canthal width and the mesio-distal width of the ritary anterior teeth.

1.2: Literature Review

Edentulism remains a worldwide condition that isintyaattributed to dental caries and
periodontal disease. It usually leads to local @métal changes and psychological
changes that include continued residual ridge p#or, reduced masticatory function,
altered facial aesthetics as well as deterioratiosocial functions. Affected individuals
can be managed through fabrication of conventioo@mplete dentures, implant
supported removable dentures or implant supportetyés. Regardless of the type of
prosthesis fabricated for the edentulous patidmret is the need to restore the natural
appearance of the patient. This is partly achigheaugh appropriate anterior tooth size
selection’ . The procedure of anterior tooth size selection lsa challenging for the

clinician due to the unavailability of pre-extrawtirecords.

Various methods have been used to select anteetin for the edentulous patient with
the history dating back to the i@entury when Leone Willianis* ** 3!tried to relate

facial types and tooth forms. He classified fat¢igdes into ovoid, tapering and square
and it was assumed that the shape of the upperat@mtisors bore a direct relationship
with the shape of the face. This system does nasider the size of anterior teeth and,
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therefore, when used alone it does not give thactin any idea on the approximate
sizes of anterior teeth for the edentulous pati@ntther concept reported by Frush and
Fisher relates the shape of the anterior teeth h#éh patient's age, gender and
personality’. The authors of this theory suggested variousatlems of tooth shape and
position according to an individual's charactedsti Feminine attributes in the tooth
moulds were characterized by gentle rounded featwhele masculine features signified
robust cuboidal forms. Both theories are only hdipthen selecting the shape of the
anterior teeth for the edentulous patient withegard for the size of these teeth. The
relationship between various facial measuremerdgia® natural maxillary anterior teeth
has been evaluated and suggested for use durirggicantooth selection for the
edentulous patieht '* 4% 33 37 gome of these facial measurements include;
bizygomatic width, inter-pupillary distance (IPD0ter-pterygomaxillary notch distance,

inter-commissural width (ICM), nasal width (NW) amsher canthal width (ICW).

The inter-pupillary distance which is measured fribra mid-pupil to mid-pupil of the
eyes on frontal views of facial photographs hasmtmeygested as a guide in estimating
the width of the anterior teetfy # 1* 2% 3°A study investigating the relationship between
the IPD and the mesio-distal width of the maxillagntral incisor reported a ratio of IPD
to mesio-distal width of the maxillary central isor of between 6.5 and 7.0. This study
concluded that IPD could be used reliably in satgcthe MD width of the maxillary
central incisat. In another study among adults of Chinese and Wetlanicity, the mean
IPD was 62.28mm and a combined MD width of the miaxillary anterior teeth of
47.14mm. The authors also reported a strong ctioelaetween the widths of the lateral

incisors and canines and a combination of IPD awhinwidth. Results from this study



led to the conclusion that the IPD could be used gside for selecting MD widths of the
anterior teeth. A study among a Brazilian popufdfioreported IPD values ranging
between 57.90 - 79.89mm. However, for the samelptpa, a weak positive correlation
was reported between the IPD and CMDWAT measurechets.

Determination of the IPD requires the clinician teke standardized full face digital
images of the patients from the frontal aspect #mh loading them to an image
analyzing software to determine the inter-pupilldistance in order to obtain an accurate

measurement 4

Use of the inter-pterygomaxillary notch distanagyalpable notch formed by the junction
of the maxilla and the pterygoid hamulus of theesghd bone has been suggested. A
study among Turkish dental students reported a metan-pterygomaxillary notch
distance of 42.38mm measured on dental stone aadt® combined MD width of the
maxillary anterior teeth of 46.02nith However, the authors found a weak relationship
between the two measurements and concluded thatptrameter could not be used

during anterior tooth size selection.

Inter-commissural width measured along the maxillgr vermillion between the points
at the corners of the mouth has also been evaluAtetudy in a Brazilian population
reported a strong positive correlation betweenl@M and MD widths of the maxillary
anterior teeth measured on dental ¢4s@ther studiehavereported a weak positive
correlation between the ICM and inter-canine distameasured on dental casts and

concluded that this parameter is inaccurate whed far anterior tooth selectibh®?



Nasal width (NW) also referred to as inter-alar twidby some authors is a facial
measurement taken at the widest points of the fatheonose. It has been reported that
this width can be used as a guide when selectingllarg anterior teeth for complete
denture patients. Studies among Brazilians haverteg that when the nasal width is
multiplied by a factor of 1.3, it can give an esiie of the combined mesio-distal width
of the maxillary anterior teeth along the circuneface of the arch between the tips of the
maxillary canine¥" '© A study among a Brazilian population representing ethnic
groups namely the Chinese and Malay reported that nhesio-distal width of the
maxillary lateral incisors and canines where higtdyrelated with a combination of IPD

and NW-2.

Another study demonstrated a strong relationshipvdsen the NW and the inter-canine
width measured between the cusp tips and a weakamship when the NW was plotted
against the circumferential arc distance from tretat surface to distal surface of the
maxillary canine¥. However, some authors have not reported any faignt
relationship between nasal width and inter-caniseadce measured either on a curve or

in a straight lin& 1923

The inner canthal width also referred tatlas inter-canthal width is the distance between
the medial angles of the palpebral fissures ofeyes. This facial measurement has been
shown to remain relatively stable by the age ofl8ygars and by 18 years of age it is
usually 96.5 % and 99.1% developed in females amtesnrespectivefy. Studies
evaluating the relationship between the ICW andntiesio-distal width of the maxillary
anterior teeth measured on dental casts reporteellt positive correlation between the

ICW and the combined mesio-distal width of thersixillary anterior teeth measured on
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dental castS' 2° However, results from other studies have led toctheclusion that the
ICW can be used as a reliable guide for the estomatf the MD width of the maxillary

anterior teetff' > *3while some have reported in-conclusive restits

In conclusion, edentulism is a worldwide conditibiat affects the quality of life of the
affected patient. Oral rehabilitation of the afesttindividual necessitates fabrication of
removable or fixed complete dentures. In ordemioa@ce patient acceptance and overall
satisfaction, it is important to select the rigiziesof the anterior teeth for the prostheses.
The absence of pre-extraction records can makeptheess challenging for many
clinicians since there is no single reliable metlod anterior tooth selection for the
edentulous patient. A literature search has redeadeicity of data on this subject among
black Africans. Available data has been conductathiy on Caucasian populations and
the results extrapolated to other racial groupfrination on African populations who
have been shown to have wider teeth compared to @eucasian counterparts is
scarcd” *. Data from various studies on anterior tooth g@achas also given

contradictory results.

1.3: Research problem

Successful oral rehabilitation of the edentulougsiepa is partly achieved through

appropriate anterior tooth size selection. In thgeace of pre-extraction records as is the
case with a vast majority of patients, selectiorappropriate sizes of anterior teeth can
pose a challenge for the clinician. In order tovide dentures that are aesthetically
acceptable and enhance patient satisfaction wehetlprostheses, reliable methods for

anterior tooth selection for complete denture pasi@re needed.



Although various methods have been evaluated i @aobcome up with reliable guides
for anterior tooth selection, there appears to besmgle reliable method that is
universally accepted. Available data on anterioothoselection methods has been
conducted mainly in Caucasian populations and thsults extrapolated to other
populations. Data from other studies also givedredictory results hence the need to

carry out this study.

1.4: Justification

Due to the paradigm shift from empirical to evidermased practice, there is need to
come up with methods of teaching and practice dtaat be proven through science.
Majority of edentulous patients seeking prosthetitabilitation with complete dentures
do not have any pre-extraction records due to tdckvareness on the need to keep such
records. There is also a tendency for these patientseek fabrication of complete
dentures at facilities other than where they havipus dental treatment done making it
difficult to access any pre-extraction dental relsor

Since there is no published data on nasal widtherircanthal width and mesio-distal
width of anterior teeth in the Kenyan populatidme &aim of this study was, therefore, to
determine the nasal, inner canthal and mesio-digtiths of the maxillary anterior teeth.
The study also aimed at establishing whether tiege relationship between the facial
measurements and mesio-distal widths of the mayiliaterior teeth which can be used

as a guide during anterior tooth selection fordbmplete denture patient.



1.5: Objectives
1.5.1: Broad objective

The broad objective for this study was to invesggae relationship between nasal, inner

canthal and mesio-distal widths of the maxillaryeaior teeth in a Kenyan population.

1.5.2: Specific objectives

To achieve the broad objective, the following were specific objectives;

1. To determine the nasal widith adult dentate Kenyans of African descent.

2. To determine the inner canthal width in adult dentéenyans of African descent.

3. To determine the mesio-distal width of the maxyllanterior teeth of Kenyans of
African descent.

4. To determine whether there is a relationship betwi® nasal and mesio-distal
widths of the maxillary anterior teeth.

5. To determine whether there is a relationship betwtbe inner canthal and mesio-

distal widths of the maxillary anterior teeth

1.6: Hypotheses

1.6.1: Null hypotheses

1. There is no relationship between the nasal widththa mesio-distal widths of the
maxillary anterior teeth.

2. There is no relationship between the inner cantiidth and the mesio-distal widths

of the maxillary anterior teeth.



1.7: Variables

Table 1.1: Study variables

Variable

Measurement

Socio- demographic variables
Age

Gender

Independent variables

Nasal width

Inner canthal width

Dependent variable
Mesio-distal widths of the six maxillary

anterior teeth

Number of years since birth

Whether male or female

Average width in mm measured between

the ala of the nose at the widest points

Average width in mm measured at the
medial angles of the palpebral fissures of

the eyes

Average widths in mm measured as the

greatest distance between the contact points




CHAPTER 2
2.0 MATERIAL AND METHOD

2.1: Study area

The study was carried out at the Schools of MedicPharmacy, Nursing and Dental
Sciences that constitute the College of Health riegis, University of Nairobi. The
College which is located at the Kenyatta Nationadspital (KNH) Campus was
established in 1985 through an act of parliamentfzas five Schools, one Institute and
one Centre. The Schools of Medicine, Nursing anarfacy are situated at the KNH off
Ngong’ road. The clinical departments for the th8shools are situated at KNH while
the pre-clinical departments are housed at theo@tarCampus. The School of Dental
Sciences (SDS) situated off Arwings Kodhek roadosje the Nairobi Hospital has its
clinical departments situated at the School whilke pre-clinical departments are housed

at Chiromo Campus.

2.2: Study design

The current study was a descriptive cross-sectistualy .

2.3: Study population

The study population included undergraduate antgpaduate students from four of the

Schools that constitute the College of Health Smaen

2.3.1: Inclusion criteria

1. Individuals aged between 18 years (since theyegallly in a position to consent

to the study) and 35 years (to avoid ageing alteratsuch as tooth wear).

2. Individuals who consented to the study.
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3. Individuals with intact, unrestored six natural nflaxy anterior teeth and
including the ¥ and 2° premolars bilaterally.
4. Individuals whose paternal and maternal parentsgaaddparents were Kenyans

of African descent.

2.3.2: Exclusion criteria

1. Individuals with malformed anterior teeth such ag ghaped lateral incisors and
Hutchison’s incisors.

2. Individuals with proximal restorations or artifiti@rowns on their maxillary
anterior teeth.

3. Individuals with interdental spaces, midline diasée and rotations of the
maxillary anterior teeth.

4. Individuals with a history of orthodontic treatment

5. Individuals with fractured maxillary anterior teeth

6. Individuals with tooth surface loss involving thexillary anterior teeth.

7. Individuals with facial deformities or history adidial surgery.

2.4: Sample determination

The sample size was calculated using the Bettywodd Formula (19925,

n=2.ulé

In this formula;

n is the desired sample size.

Z is the standard normal deviate, usually set at 1.96camresponds to 95 % confidence

level.

11



M is the estimated value of an attribute in the éaqgopulation under study. A mean
inner-canthal width in a Nigerian populatiéhreported to be 37.27 mm was used as a
reasonable estimate for one of the characterigtider study.
e is the maximum size of standard error in the mesmant set at 1mm
Therefore;

n =1.96x1.96x37.27/1.

=143 subjects.

Therefore; the minimum sample size calculated wissslibjects. However, 146 subjects

were involved in this study.

2.5: Sampling procedure

Data were collected from three stations where thdetgraduate and postgraduate
students from the College of Health Sciences s{@dyool of Dental Sciences, Kenyatta
National Hospital Campus and Chiromo Campus). Tthdents were sampled through
stratified random sampling whereby they were diglid&to three strata based on where
they take their classes SDS, KNH and Chiromo Camfusampling frame comprising

of the students from each of the three stationsthvas made. A minimum of 48 students
who met the inclusion criteria were then selectedhfeach of the stations to participate

in the study.

2.6: Validity and reliability

Prior to data collection, the accuracy of the etaut digital caliper used to take the
relevant measurements was calibrated at the KenyaaB of Standards (Certificate

No.BS/MET/7/3/30/025). The principal investigatoPIlX was calibrated by two
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supervisors. Measurements for the nasal, innehabanhd mesio-distal width of the six
maxillary anterior teeth were done to determinesri@xaminer reproducibility. Intra-
class correlation coefficients (ICC) were then ghlited and an almost perfect agreement
was obtained between the examiners with ICC vataeging between 0.94-0.99 (0.99
for the nasal width, 0.94 for inner canthal widtida0.99 for mesio-distal tooth widths,
n=15). For intra-examiner variability, repeated sweaments of every tenth participant
and cast were taken (ICC values obtained; 0.941GdY, 0.97 for NW and 0.98 for

MDWAT). This showed an almost perfect agreement.

2.7: Data collection instruments and techniques

Data collection was done in the field in a wellrbom with the participants seated on an
ordinary chair. All the measurements were takeringyPl. The first stage involved an
oral interview to gather information on socio-demagghic characteristics. This was then
followed by taking measurements for the nasal amtkr canthal widths using an
electronic digital caliper (Mossel, USA). Maxillagrch impressions were taken using
irreversible hydrocolloid impression material (Algplast fast set, Haraeus Kulzer,
Hanau, Germany) on sterile perforated metallic aenstock trays. The irreversible
hydrocolloid was chosen due to its dimensionaliktaland ease of manipulation when
handled according to the manufacturer’s instrustiand poured within 30 minutes. The
impressions were disinfected by immersion in 1%iwwodhypochlorite solution for 5
minutes, rinsed under tap water and stored in kdgmlythene bag. With the help of a
trained dental technologist, the impressions werggd within 30 minutes using type IV
gypsum product (Ultra rock, Kalabhai, Karson Pwtl,LMumbai, India) in the dental

laboratory to generate casts.
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In the second stage mesio-distal tooth widths weagen from the casts twice at intervals
of 5 minutes and an average value obtained. All nieasurements were taken in

millimeters and recorded into a data capturing form

Fig 2.1: Data collection instruments.

2.7.1: Nasal width measurement

The same procedure described and used by previgherd® ** *® %vas used in this
study. The subjects sat in an upright position vihin head supported. With the Pl on the
subject’s right hand side, the digital caliper véeced against the alae of the nose at the
widest points and the reading taken. The recorgarts of the caliper were brought into
contact with the outer surfaces of the ala of tbeenunder minimal pressure with the
instrument just touching the soft tissues. The Inagith was then recorded to the nearest

0.01mm and repeated twice at intervals of 5 mintdextain an average value.
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Fig 2.2: Measurement of the nasal width.

2.7.2: Inner canthal width measurement

A procedure described and used by previous authdtsvas used in this study. The
subjects were seated in an upright position with lkad supported against a wall and
their eyes partially closed. The digital caliperswplaced against the forehead and
lowered towards the eyes and its arms adjustetiagatiey were in gentle contact with
the medial angles of the palpebral fissures ofeyws. The inner canthal width was then
recorded to the nearest 0.01lmm and repeated twioteavals of 5 minutes to obtain an

average value.

15



= .

Fig 2.3: Measurement of the inner-canthal width.

2.7.3: Maxillary arch impressions

Impressions were taken using irreversible hydroadll(Alginoplast fast set, Haraeus
Kulzer, Hanau, Germany) loaded on perforated dentadtalic stock trays. The material
was manipulated according to the manufacturer'srungons. The impressions were
disinfected by immersion in 1% sodium hypochlostéution for 5 minutes, rinsed under
tap water and stored in sealed polythene bags. Wi¢h help of a trained dental
technologist, the impressions were poured withinn3@utes using type IV gypsum
product (Ultra rock, Kalabhai, Karson Pvt Ltd, Muanbindia) in the dental laboratory.
The die stone was proportioned to the recommendedigr to water ratio and mixed

using a vacuum mixer for all the impressions.

2.7.4: Tooth width measurements

Mesio-distal widths of the maxillary anterior teetvere taken from casts using an
electronic digital The measurement of each tooth crown width wasopedd using the
procedures described by previous autffof$which defined the mesio-distal widths as

the greatest distance between the contact poihtstips of the caliper were placed at the
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contact points parallel to the occlusal surface peagendicular to the long axis of the
tooth and care was taken not to abrade the coptacts during measurements. All the
measurements were recorded to the nearest 0.0lepmated twice at intervals of 5

minutes and an average value obtained and entaie@d data capturing form.

Fig 2.4. Measurement of the mesio-distal width offte anterior teeth.

2.8: Data analysis and presentation

The data collection forms were assigned numbers.ddta collected were then entered
into a computer and analyzed using the StatisRealkage for Social Sciences version
13.0 (SPSS Inc, Chicago, llinois, USA). The parainvestatistics were the primary

choice for exploring the relationship between tmElependent variables and the
dependent variables because there was normalbdistm. The tests used were an
independent sample t-test, correlation and linegression analysis whose model was;

y = B0 +B1x + Pox + Bax +& (Appendix 1V)
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The confidence level for this study was 95% arelghvalue for statistical significance

was set at less than 0.05.

2.9: Ethical considerations

The proposal for the study was approved by the cEthResearch and Standards
Committee of Kenyatta National Hospital and Univtgrsof Nairobi (Approval
No0.P174/6/2010). Permission was granted by the ®e#arthe Schools where the data
collection was done.

The purpose of the study, the expected benefits r@sid were explained to the
participants and any questions regarding the stuely answered appropriately. Before
enrolling in the study, written informed consentswabtained from each participant
(Appendix I). Each participant meeting the inclusicriteria had an equal chance of
being included in the study. Withdrawal privilegasvmaintained at all times and all
information collected was treated confidentially.

During the study period, the participants receidshtal consultation and oral health
education and those requiring dental treatment wefegred to the nearest health facility

for treatment.
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CHAPTER 3
3.0: RESULTS

3.1: Sociodemographic characteristics

Of the 146 students recruited into the study, 78 (53.4#re males while 68 (46.69
were females rangg in between 1-30 years with a mean agé22.35 + 2.65 years. Tt
overall modal age was 22 years while the n age for the males w&sgher than that c
the females (22.82 + 2.66 SD and 21.81+ 2.55 Spews/ely). Notably, the differenc
was statistally significant (t=2.3, p=0.02Fig. 3.1 shows the distribution of the age
gender of the participants. There were more femil@s males in the age group-20
years and 21-23 year®n the other hand, there were more males in age grad-27

years and 28-30 years.
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Fig. 3.1: Age and gender distribution of the participang



3.2: Nasal width

The mean nasal width was 39.54 + 3.61mm with agai@0.95 - 49.05mm. Males had
a higher mean nasal width (41.37 £ 3.04mm) comptrede females (37.45 £ 3.05mm)
and differences were statistically significant (¥, p=.00). There was a weak positive
correlation between the nasal width and age (19,Jp=0.03, n=146).

Fig. 3.2 shows the mean values for the nasal wigiththe males and females for the

different age groups.
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Fig. 3.2: Pattern of the mean nasal width of the pécipants by age group.
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3.3:Inner canthal width

The mean inner canthal width was 34.27 = 2.68mnin witrange of 28.¢- 42.46mm
Males had a higher mean inner canthal width pared to females (34.73 = 2.69mm
33.74 + 2.58mm respectively) and the difference wiadistically significant (t=2.27
p=0.03).

Fig.3.3 shows the mean inner canthal widths forrtfaes and femal by age group.
Overall, males had higher mean innanthal widths compared to feme for all the age
groups.

The relationship between the nasal and inner chmiliths was evaluated revealing

statistically significantveakpositive correlation (r=0.41, p=0.00).
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Fig. 3.3: Pattern of the mean inner cathal width of the participants by age group.
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3.4: Mesio-distal width of maxillary anterior teeth

The combined mesio-distal width of the maxillaryteaior teeth (CMDWAT) ranged
between 39.47 - 54.72mm with a mean value of 4£&855mm.Males had a higher
mean CMDWAT compared to the females (48.12 + 2.49amd 47.16 £ 2.55mm
respectively) and the difference was statisticaignificant(t=2.30, p=0.02). There was a
weak negative correlation between age and CMDWAT this was not statistically
significant(r = -0.10, p = 0.22). Table 1.3 showe thean MDWAT. Overall, males had
higher mean values for all the teeth comparedrnwafes but the differences in the scores
between the two groups were statistically significaonly for the canine teeth
(t=4.49,3.86, p=0.00).

Table 3.1: A comparison of the mean mesio-distal wihs of the maxillary anterior

teeth by gender

Overall Mean Mean width  t test P value
Tooth type  mean width for for the (¢=0.05)
widths  the males females
(mm) (mm) (mm)
Right canine 7.91 8.06 7.74 4.49 0.00*
Right lateral ~ 7.10 7.12 7.09 0.35 0.73
incisor
Right central 8.80 8.95 8.80 1.63 0.11
incisor
Left central 8.87 8.94 8.78 1.72 0.09
incisor
Left lateral 7.10 7.14 7.06 0.82 0.41
incisor
Left canine 7.88 8.01 7.72 3.86 0.00*
Combined  47.68 48.12 47.16 2.30 0.02*
mesio-distal
width

*Statistically significant
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Fig. 3.4 shows the mean combined mesio-distal wofithe maxillary anterior teeth for

the different age groups. Overall, males had highean CMDWAT values compared to
females for all the age groups studied. The mehresavere lower for the age group 28-
30 years due to the number of participants inalgatgroup being the least (5 males and 3

females respectively).
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Fig. 3.4: Mean combined mesio-distal width of thersterior teeth by gender and age.

3.5: Nasal width and mesio-distal width of maxillay anterior teeth

The relationship between the nasal and combinedordéstal widths of the maxillary
anterior teeth was evaluated. Table 3.2 shows #asBn product moment correlation
between the nasal and combined mesio-distal widththe anterior teeth. Overall, a
statistically significant weak positive correlatiaras found between the nasal width and

CMDWAT (r?=0.07, p=0.00). In terms of the individual mesistal tooth widths, only
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the canines displayed a statistically significamaw positive correlation with the nasal

width (*=0.12, 0.10, p=0.00).

Table 3.2: Correlation between the nasal width andnesio-distal widths of the

anterior teeth

P value
Tooth type r r? (0=0.05)
Right canine 0.34 0.12 0.00*
Right lateral 0.13 0.02 0.11
incisor
Right central 0.16 0.03 0.05
incisor
Left central incisor 0.16 0.03 0.06
Left lateral incisor 0.13 0.02 0.14
Left canine 0.31 0.10 0.00*
Combined mesio- 0.26 0.07 0.00*
distal width

*Statistically significant

Multiple linear regression analysis was used tduatea the association between the nasal
and combined mesio-distal widths of anterior tesdtlbr controlling for age and gender.
The model used was

y=p0+px+e

Where,

y- is the actual change in combined mesio-distdthwvof anterior teeth in mm

Bo-is the intercept (the value of y when x=0)

B.is the slope of the line (amount by which y chanigegach unit change in x)

X- is the nasal width in mm
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€ - represents other factors that may influencedépendent variable

Table 3.3: Linear regression analysis to show theetationship between the nasal

width and the combined mesio-distal width of the aterior teeth.

Variable B t value 95% CI P value
Lower Upper (a=0.05)
Nasal width 0.17 2.53 0.04 0.30 0.01*
Gender -0.45 -0.93 -1.42 0.51 0.35
Age -0.16 -2.01 -0.31 0.00 0.05
Constant 45.14 12.96 38.26 52.03 0.00

*Statistically significant

Table 3.3 shows the results of the linear regresamalysis to show the use of nasal
width in predicting the combined mesio-distal widfithe maxillary anterior teeth?(r
=0.07).

The regression analysis yielded a coefficient aédrination (f) of 0.07 which refers to
the amount of variation explained by the indepenhdanable. Therefore, only 7% of the
variation in change in the combined mesio-distatitiviof the anterior teeth can be
explained by the nasal width which was also foumdbé¢ a significant predictor of the

change in combined mesio-distal width of antersath (t=-2.53, p=0.01).

3.6: Inner canthal width and mesio-distal width ofmaxillary anterior teeth

The relationship between the inner canthal and ao@mobmesio-distal widths of the
anterior teeth was evaluated. Table 3.4 shows #asBn product moment correlation
between the inner canthal and combined mesio-distdths of the anterior teeth.

Overall, a statistically significant weak positigerrelation was found between the inner
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canthal and combined mesio-distal widths of theillzay anterior teeth. In terms of the

individual mesio-distal tooth widths, only the caes displayed a statistically significant

weak positive correlation with the inner canthadlili

Table 3.4: Correlation between the inner canthal ad mesio-distal widths of anterior

teeth.

P value
Tooth type r r? (0=0.05)
Right canine 0.26 0.07 0.00*
Right lateral 0.06 0.00 0.45
incisor
Right central 0.12 0.01 0.15
incisor
Left central incisor 0.13 0.02 0.12
Left lateral incisor 0.09 0.01 0.29
Left canine 0.31 0.10 0.00*
Combined mesio- 0.18 0.03 0.03*

distal width

*Statistically significant

26



Table 3.5: Linear regression analysis to demonstratthe relationship between the

inner canthal width and combined mesio-distal widthof the anterior teeth.

Variable B value Beta t value 95% CI P value

Lower Upper

Inner canthal width 0.14 0.15 1.80 -0.01 0.30 0.08
Gender -0.96 -0.19 -2.24 -1.80 -0.11 0.03*
Age -0.14 -0.14 -1.70 -0.30 0.02 0.09
Constant 47.27 3.58 40.39 - - 0.00

*Statistically significant

The association between inner canthal width andboo@d mesio-distal width of the
anterior teeth was evaluated using a multiple limegression model using the equation;
y=pO+px+e

Where,

y- is the actual change in combined mesio-distdthwvof anterior teeth in mm

Bo -is the intercept (the value of y when x=0)

B- is the slope of the line (amount by which y chanfgegach unit change in x)

x- is the inner canthal width in mm

€ - represents other factors that may influencedéppendent variable

Table 3.5 gives the results of the linear regressicalysis to show the use of the inner
canthal width in predicting the combined mesioalisvidth of the maxillary anterior

teeth (F=0.03).

The regression analysis yielded a coefficient aéderination (f) of 0.03 which refers to
the amount of variation explained by the indepenhdanable. Therefore, only 3% of the

variation in change in the combined mesio-distatitiviof the anterior teeth can be
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explained by the inner canthal width. Gender wagyaificant predictor of the change in

the combined mesiodistal width of anterior teethdt24, p=0.03).
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CHAPTER 4
4.0: DISCUSSION
Complete edentulism is a problem affecting evecg raorldwidé' ? that necessitates oral
rehabilitation of the edentulous patient throughrif@ation of a set of complete dentures
which may be either conventional or implant suppadrtRegardless of the type of
prosthesis fabricated, the right size of anteeth should be selected in order to restore
aesthetics and provide a prosthesis that is aesdlgtacceptable. Anterior tooth size
selection is a great challenge for the clinicianewltthe patient lacks pre-extraction

records such as casts, photographs, radiographsxaiadted teeth °.

In the absence of these pre-extraction recordemats have been made to use various
anthropometric measurements as guides to estitmataze of artificial anterior teeth for
the edentulous patient but to date, there has beaonsensus on a reliable method for
anterior tooth selection for the edentulous patiéht The nasal and inner canthal
widths are some of the facial measurements that baen explored as reliable guides to

predict the mesio-distal width of anterior teethdomplete denture patients.

The nasal width for the present study is comparéblthat reported in a similar study
among Malaysian populatiotfs**who reported a mean nasal width of 39.36 + 3.12mm.
Studies among other Caucasian populations havertegptower mean nasal widths
compared to the current stddy” ?® ®while a study among a Brazilian populatidn
reported a higher mean nasal width compared topthesent study (42.39mm). These
differences in the mean values could be attribtitedacial differences with Caucasian
populations having a long and narrow nose comparedAfrican populationS.

Variability in measuring techniques whereby soméhars have taken measurements
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from facial photographs analyzed using an imagéyaimg software as opposed to direct
clinical measurements using digital calipers coaldo explain the differences. The
different instruments used in taking the measuresnemereby different authors used
either a vernier caliper, Willis gaufeor Boley gaug¥ could also lead to variation in the
mean values obtained since the accuracy of eathest instruments may vary since

some did not indicate whether the instruments walibrated or not.

The current study also reported a higher mean wad#h (Fig 3.2) for males compared
to the females (t=7.75, p=.000) which is in agreetméth reports from other studiés'®
19, 26

, a finding that could be attributed to sexual dipiesm whereby males have

generally been found to have larger facial featamspared to their female counterparts.

The mean inner canthal width for the populationdstd was comparable with that

22, 29

reported by similar studi& while others reported lower mean inner canthalhad

20, 21, 24 Boompared to the present study. The differencethénmean values reported
could be attributed to racial variation whereby tmafshe studies were conducted among
Caucasian populations with only one study involvamgAfrican population of Sudanese
origin®®. Different instruments used while taking the meament clinically such as the
use of the Boley gaudfe?> #*and digital calipefS could also have led to the differences
in the mean values obtained. The age of the indal& studied could have had an
influence on the mean values reported wherebydoresauthors this ranged between 17-
57 year$® while for the current study the range was betw&8+80 years. Males had
higher mean inner canthal widths compared to fesn@fég 3.3, t=2.27, p=0.03), a

difference that is consistent with findings of athethors** **who reported higher mean

values in males compared to females. However, dysimong a Brazilian populatith
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reported no statistically significant differencetile mean ICW between the males and

females.

Studies among Caucasian populations have reporéeth rombined mesio-distal widths
of the maxillary anterior tooth values ranging beéw 42.16mm and 60.33mm> 14 16
17,20, 22, 24, 31, 32The current study reported a mean combined nistat width of the
maxillary anterior teeth (MDWAT) that was withinghrange reported by other authors.
The differences in the mean values could probablylle to racial differences between
Caucasian and African populations whereby studie® meported African populations as
having wider teeth compared to their Caucasian tesparts. The different techniques
employed while carrying out mesio-distal tooth widheasurements of the maxillary
anterior teeth could have yielded different resuibnical measurements taken directly
in the mouth may not be as accurate as when theurezaents are taken from casts since
there may be interference from the oral structstesh as the lips and the tonduerhe
researcher may also not have a chance of recallmg subjects to repeat the

measurements incase of errors unlike casts thateeaily be accessed for repeat

measurements.

The type of gypsum product used to generate castshE mesio-distal tooth width
measurements may also have contributed to variatitme average values obtained since
the abrasion resistance of type IV gypsum useth®icurrent study is superior to that of
type 1II*”. Therefore measurements taken from casts gendratadthe former material
are likely to be more accurate compared to thosasared from the latter. Instruments
used in carrying out the measurements such asca pfestring which is then transferred

to a ruler, use of a vernier caliper, digital catip flexible ruler or taking the
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measurements from a photograph through an imageegsmg software could also
explain the differences observed. The actual measemt of the mesio-distal dimensions
of the six maxillary anterior teeth also varied vibetn different researchers whereby
some measured on a curve between the distal asgetis two maxillary canines at the
contact points. Some undertook the measuremerdscarve but between the cusp tips of
the two canin® while others employed a technique used in theeotistudy whereby the
mesio-distal widths of the six maxillary anterieeth were taken individually and then

summed up to obtain the combined mesio-distal width

Males had a higher mean combined MDWAT comparetiedemales (t=2.30, p=0.02),
a finding that is consistent with reports from etlséudies conducted among different
populations™ 14 2% 25 26 44 5ddition, the current study found statistigadignificant
gender differences in the mesio-distal widths a ttanines, a finding that has been

reported from studies conducted among Caucasiangtigmns?® 41+ 4> 4°

The relationship between the nasal width, the incaarthal width and the combined
mesio-distal width of the maxillary anterior te@ths also investigated. The present study
reported statistically significant weak positiverretations between the nasal and widths
of the canines and the nasal width and combinedortkstal width of the maxillary
anterior teeth in 7% and 10% of the population igd(=0.07 and %=0.10
respectively). Therefore, the null hypothesis thate is no association between the nasal
width and combined mesio-distal widths of the nlaxyl anterior teeth is rejected. These
findings are comparable to reports by other autfiofs However, this only represents a
small proportion of the population with more thad¥® of the population studied not

accounted for.
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Statistically significant weak positive correlat®owere also reported between the inner
canthal width and combined mesio-distal width oé thnterior teeth in 3% of the
population and inner canthal width and the widthhaf canines in 10% of the population
studied (f=0.03 and = 0.10 respectively). Therefore, the null hypothebat there is no
association between inner canthal and combinedoatgstial widths of the maxillary
anterior teeth is rejected. This finding is in agrent with findings by othets % who
have reported weak positive correlations between itiner canthal width and the
combined mesio-distal width of the six maxillarytenor teeth. However, the authors did
not report on the percentage of the population icly these facial measurements were

correlated hence the results were inconclusive.

CONCLUSIONS

Based on the findings of the study, it can be kated that:
1. The mean nasal width was 39.54 + 3.61mm wittissi@ally significant differences in
mean values between the males and femaleg &47=.000).

2. The mean inner canthal width was 34.27 + 2.68sitm statistically significant

differences in mean values for males and fem@e&s27, p=0.03).

3. The mean combined mesio-distal width of the iteryi anterior teeth was 47.68 +
2.55mm with statistically significant differegscin the mean values between the males
and females (t=2.30, p=0.02).

4. The study found a weak positive correlation eetmthe nasal and inner canthal

widths and the combined mesio-distal widthghefanterior teeth.
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5. The nasal and inner canthal widths were reliabjgredicting the mesio-distal width of
the six maxillary anterior teeth in only 7% and 3% the population respectively.
Therefore, the two facial measurements cannot bd as reliable guides in predicting
the mesio-distal width of the six maxillary anterteeth for the Kenyan population of

African descent.

RECOMMENDATIONS

1. There is need to put emphasis on the esseraeping pre-extraction records
in order to ease the process of anterior teeliction for the edentulous patient.
2. Further research needs to be carried out igai@dample of the population so

as to allow for more reliable extrapolation loé results to the general population.
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APPENDICES
APPENDIX I: CONSENT FORM
| am a postgraduate student pursuing a Master'srd@egn Prosthodontics at the
University Of Nairobi School Of Dental Sciences.wish to conduct a study on
“Relationship between the nasal, inner-canthal and esio-distal widths of the
maxillary anterior teeth in a Kenyan Population of African descent.

Perceived benefits

The information obtained from the study will be fuseo clinicians offering oral and
facial rehabilitative services to patients and e@®eprocess of artificial anterior tooth
selection. The study will also serve as a partidfiliment for a Masters Degree in
Prosthodontics.

e consent to take part in thstudy as
explained to me by the principal investigator. darstand that all the information given
by me and the clinical finding obtained shall bédhend treated with confidentiality and

shall be used solely for the purpose of the researc

Signature of the participant............ccoooiiiiiiiii i, Date.......ccoocvecennnns

Signature of investigator............ccoviiiie i cme e Date........cocovvvineenne,
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APPENDIX II: DATA CAPTURING SHEET

PaliIENT'S AGE (YBAIS) ... eniin et ettt et e e e e e e e

Gender male female
Nasal width(mm)...... ivalue............... 2Value............... Average..................
Inner-canthal width (mm)..value......... ?Value............ Average...................

Mesio-distal widths of the maxillary anterior te€thm)..................coooiiii i ienii.

Tooth number 1% value (mm)| 2" value (mm)| Average value (mm

13

12

11

21

22

23
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APPENDIX III: LINEAR REGRESSION ANALYSIS MODEL

Linear regression analysis was used to evaluateagbeciation between the nasal and
combined mesio-distal widths of the anterior teethd the inner canthal width and
combined mesio-distal widths of the anterior teaftier controlling for age and gender.
The model used was;

Y = PO +Pax + Pox + Pax +e

Where,

y- is the actual change in combined mesio-distdthwvof anterior teeth in mm

Bo-is the intercept (the value of y when x=0)

B1-is the slope of the line (amount by which y chanfgeach unit change in x)

B2 - is the gender

Bs- is the age

x- is the nasal width or inner canthal width in mm

¢ - represents other factors that may influenceddépendent variable
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APPENDIX IV: ETHICAL APPROVAL

KENYATTA NATIONAL HCSPITAL
Hospital Rd. along, Ngong Rd.
P.0. Box 20723, Nairabi.
Tel: 726300-9
Fax: 725272
Telegrams: MEDSUP", Nairobi.
Email: KNHplan@Ken.Healthnet.org

Ref: KNH-ERC/ A/548 5th August 2010

Dr. Rael Moraa Ariemba
Dept.of Conservative and Prosthetic Dentistry
School of Dental Sciences

University of Nairobi
Dear Dr. Ariemba -

RESEARCH PROPOSAL: “RELIABILITY OF NASAL AND INNER CANTHAL WIDTH(S ) IN ESTIMATING THE MESIO-DISTAL
WIDTHS OF THE MAXILLARY ANTERIOR TEETH IN A KENYAN POPULATION OF AFRICAN DESCENT” (P174/6/2010)

This is to inform you that the KNH/UON-Ethics & Research Committee has reviewed
and approved your above revised research proposal for the period 5 August 2010 to 4% August 2011.

You will be required to request for a renewal of the approval if you intend to continue with the study beyond
the deadiine given. Clearance for export of biological specimens must also be obtained from
KNH/UON-Ethics & Research Committee for each batch.

Cn behalf of the Committee, | wish you a fruitful research and look forward to receiving a summary of
the research findings upon completion of the study.

This information will form part of the data base that will be consulted in future when processing
related research study so as to minimize chances of study duplication.

Yours sincerely

PRO GUANTAI
SECRETARY, KNH/UON-ERC
cc.  Prof. K. M. Bhatt, Chairperson, KNH/UON-ERC
The Deputy Director CS, KNH
The Dean, School of Dental Sciences, UON
The HOD, Records, KNH
Supervisors:  Dr. S. K. Amisi, Dept.of Conservative and Prosthetic Dentistry, UON
Dr. E. W. Kibugi,Dept. of Conservative and Prosthetic Dentisiry, UON
Dr. S. Maina, Dept.of Conservative and Prosthetic Dentistry, UON
Dr. L. W. Gathece,Dept.of Period., Community and Preventive Dentistry, UON
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