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Abstract

Introduction: One of the primary concern in-denture esthetics is the selection of the anterior teeth, correct proportion is essential
for harmony and facial rhythm. Loss of teeth not only affects facial appearance but also creates psychological trauma to person,
hence it is essential that an esthetically pleasing and functionally comfortable replacement of the missing should be provided.
There are various methods available for selection of teeth, i.e. golden proportion bizygomatic width, intercommissural width,
interalar width and intrepupillary. However, no universally accepted parameter currently exist for the selection of anterior teeth
in Indian population.

Purpose: The purpose of my study is to evaluate the relation between bizygomatic width and dimension of a maxillary central
incisor in Indian population.

Materials and

Methods: A sample size of 200 subjects (100 males and 100 females) were selected according to criteria. Facial measurement
is done with the help of face bow and dental measurement done with the help of veneer caliper.

Results: According to present study dental measurement in male and female showing highest percentage co-incidence with
pound’s formulae with a less standard error of measurement. Comparison of the bizygomatic width of male and female showed
male have a larger width than female. Comparison between the mesiodistal dimension of central incisor between male and
female and it is found that male have a larger dimension than female with a mean of 8.51 mm. Correlation between facial and
dental measurement using Pearson’s correlation coefficient showed the relation between the measured value of central incisor
by pound’s formulae and by digital veneer caliper.

Conclusion: According to the current study, it is concluded that the correlation between Pound’s formula and the measured
value is positive. There was only limited research in the literature on bizygomatic width as a guide for selection of anterior teeth,
so future research should focus on this measurement.
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Loss of teeth affects an individual’s facial appearance
One of the primary concerns in the aesthetic forefront of ~ besides creating psychological trauma to the person.
dentures is the selection of the anterior teeth; a correct ~ Hence, it is essential that an aesthetically pleasing and
functionally comfortable replacement of the missing teeth
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the intercommissural width, bizygomatic width, inter-alar
width, and interpupillary distance have been proposed to
aid in determining the correct size of the anterior teeth. The
calculation of the dimension of the maxillary anterior teeth
for an edentulous patient in the absence of pre-extraction
records is a rather onerous task. There are various methods
available for selection of teeth, i.e. golden proportion
(1.618:1),*" bizygomatic width, intercommissural width,
interalar width and interpupillary.”"!

Early work on tooth size used to be based on complete
denture fabrication and had a negligible scientific foundation.
Examples of such work include the “temperamental
theory”'? where the practitioner determines the tooth
form based on the patients’ health and appearance. This
hypothesis had been in use in the late 19" century and was
replaced by a system using the facial form to determine
the tooth form, although this was later discredited. Frush
and Fisher"” introduced the dentogenic theory in the late
1950s using the “sex, personality, age (SPA) factor” in
selecting denture teeth. Dentogenics uses subtle changes
in tooth arrangements to reflect the SPA factors, such
as mimicking ageing by increasing abrasion and spacing.
This theory still has some advocates. Conflicting evidence
exists in the literature on tooth size. The size of the central
incisors as a proportion of skull measurements has been
used, including length (120 skull length) and width (1/16
bizygomatic width).

However, no universally accepted parameter currently
exists for the selection of anterior teeth in the Indian
population.

Hence, the purpose of this study is to evaluate the
authenticity of the relation of bizygomatic width with
maxillary central incisor in the Indian population.

MATERIALS AND METHODS

A sample population of 200 subjects (100 males and
100 females) was selected from Datta Meghe Institute
Medical Science, Sawangi (Meghe), Wardha, Maharashtra,
according to the inclusion criteria.

Inclusion Criteria

1. They should be Indian

2. They should have all permanent maxillary anterior and
premolar teeth

3. They should have no history of orthodontic treatment

4. They should not have more than one full or one three
fourth crown in maxillary anterior and premolar teeth

5. They should not have proximal restorations that
grossly affected the width of maxillary anterior teeth

6. They should be above 18 years of age, so facial growth
was complete

7. The corner of the mouth should be situated superiorly
to the occlusal horizontal plane

8. There should be no interdental spacing or crowding,

Data Collection

Each subject was seated in a dental chair with the head
upright supported by the headrest, so as to enable them
to face forward on the horizon, with the occlusal plane of
the maxillary teeth parallel to the floor.

Facial Measurement
Bizygomatic width is measured between two most
prominent point on the zygomatic bone with the help of
face bow (Figure 1).

Dental Measurement

Mesiodistal dimension of maxillary central incisor is
measured between interproximal contact points with the
help of a vernier caliper (Figure 2).

Figure 1: Measurement of bizygomatic width between two most
prominent point on zygoma

Figure 2: Measurement of width of central incisor by digital
veneer caliper
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RESULTS

According to the present study, dental measurements in
males and females show the highest percentage co-incidence
with Pound’s formulae (Table 1), with a less standard
error of measurement. In Table 2 and a comparison of
bizygomatic widths of males and females is depicted, thus
showing the male having larger widths (mean = 119.76 mm)
as compared to females (mean = 118.43 mm). Graph 1
depicts the bar diagram of the same. Table 3 and a portrays
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Graph 1: Comparison of facial measurement in male and female

a comparison between the mesiodistal dimensions of
central incisors between males and females, again showing
that males have larger dimensions than females, with a
mean of 8.51 mm (Graph 2). Table 4 shows a correlation
between facial and dental measurements using Pearson’s
correlation coefficient (Graph 3a and 3b). Table 1 the
portrays a comparison between the values of the central
incisors, measured using the pound’s formula and the digital
veneer caliper (Graph 4).
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Graph 2: Comparison of dental measurement in male and
female

Table 1: Actual between dental measurement and
pound’s formulae

Table 3: Comparison of dental measurement in
male and female descriptive statistics

Gender Mean SD N % difference SE P
Male

Dental 8.50 0.23 100 13.17 0.02 0.0004 S,
measurement P<0.05
Pound’s formulae 7.38 0.02 100

Female

Dental 8.29 0.16 100 10.85 0.01 0.0005 S,
measurement P<0.05

Pound’s formulae 7.39 0.03 100
SD: Standard deviation, SEM: Standard error

Table 2: Comparison of facial measurement in
male and female descriptive statistics

Gender N Mean SD SEM
Male 100 119.76 0.47 0.04
Female 100 118.43 0.46 0.04

SD: Standard deviation, SEM: Standard error of mean

Table 2a: Student’s t-test

T df  P-value Mean SE 95% CI of the
difference difference difference
Lower Upper
20.11 198 0.000 S, 1.33 0.06 1.20 1.46
P<0.05

Gender N Mean SD SEM
Male 100 8.51 0.24 0.02
Female 100 8.29 0.16 0.01

SD: Standard deviation, SEM: Standard error of mean

Table 3a: Student’s t-test

T df  P-value Mean SE 95% CI of the

difference difference difference

Lower Upper

7.36 198 0.000S, 0.21 0.02 0.15 0.27
P<0.05

Cl: Confidence interval

Table 4: Correlation coefficient between facial
and dental measurement Pearson’s correlation
coefficient

Gender Mean SD N Correlation P value
wp

Male

Facial measurement 119.76 0.47 100 0.007 0.94 NS,
Dental measurement 8.51 0.24 100 P>0.05
Female

Facial measurement 118.43 0.46 100 0.03 0.719 NS,
Dental measurement 8.29 0.16 100 P>0.05

Cl: Confidence interval, SE: Standard error

SD: Standard deviation, NS: Non-significant
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Graph 3: (a) Correlation coefficient between facial and dental
measurement: male, (b) Correlation coefficient between facial
and dental measurement: female
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Graph 4: Actual between dental measurement and Pound’s
formulae

DISCUSSION

In general, every population is genetically diverse due to
geographical location and historical background, giving
rise to many dental and facial variations. Therefore,
information regarding tooth norms groups may prove
useful to clinicians when restoring anterior teeth. The
size and morphology of the maxillary anterior teeth
have been studied in the past to enable the charting of
racial norms and gender characteristics. In earlier studies,
measurements were made using extracted teeth. However,
recent investigations attempted to measure the clinical
tooth dimensions either on casts or using computer-based
images or intraoral evaluations in most of these studies, the
width of the maxillary central incisor was used to assess
racial and gender differences.

Gender variations in the dimensions of the anterior
teeth have been noted for most racial groups, with men
exhibiting wider anterior teeth than women. Gillen e a/.'*
reported that the maxillary anterior teeth of men were
wider and longer than those of women in both white
and black populations. Similatly, Sterrett ez al'® reported
the mean width and length of the clinical crowns of
the maxillary anterior teeth of men to be significantly

greater than the corresponding dimensions in women in
a white population. Owens ¢ a/.'® measured the width of
the maxillary central incisor in several racial groups and
noted variations in most of them, with men again having
wider central incisors than women. In the present study,
the mean width values for the central incisors (P = 0.05)
for men were significantly greater than the corresponding
dimensions for women; these findings are in agreement
with the results of related studies.

The relationship between the width of a central incisor
and the bizygomatic width (1:16) is commonly used to
determine the size of the maxillary anterior teeth. Cesario
and Latta found that a ratio of 6.6, which had previously
been proposed, existed between the interpupillary distance
and the central incisor width in white men and women, and
also in black women. Recently, in a study by Latta e# @/, the
relationships among the width of the mouth, the interalar
width, the bizygomatic width, and the interpupillary
distance were evaluated. It was concluded that these
relationships might be used as references if applied in
combination, although racial and gender differences were
detected when anatomic measurements were evaluated
individually. Forrest ez a/. reported that there is a correlation
between bizygomatic width and maxillary central incisor,
but it is not of sufficient magnitude to justify the use.
Hasanreisoglu ¢f al.'” stated that the relationship between
bizygomatic width and width of central incisor occurred
mostly in females. Boucher stated that tooth selection
made by this procedure must be considered as being very
tentative.

The present study also shows a correlation between pound’s
formulae and bizygomatic width.

CONCLUSION

Within the limitations of the present study, the following
conclusions have been drawn:

Comparison of all the mean values between males and

females reveal.

*  Mean bizygomatic width and width of central incisor
were greater in males. According to the current study,
it is concluded that the correlation between Pound’s
formula and the measured value is positive

e There was only limited research in the literature
on bizygomatic width as a guide for selection of
anterior teeth, so future research should focus on this
measurement

*  Furthermote, new methods should be found to
standardize the measurement of the bizygomatic
width.

41 Llnternational Journal of Scientific Study | September 2015 | Vol 3 | Issueﬂ




Rawat, et al.: Relation between Bizygomatic Width and Mesiodistal Dimension of Maxillary Central Incisor

REFERENCES

Gomes VL, Gongalves LC, do Prado CJ, Junior IL, de Lima Lucas B.
Correlation between facial measurements and the mesiodistal width of the
maxillary anterior teeth. J Esthet Restor Dent 2006;18:196-205.

Ricketts RM. The biologic significance of the divine proportion and
Fibonacci series. Am J Orthod 1982;81:351-70.

Marquardt SR. Dr. Stephen R. Marquardt on the golden decagon and human
facial beauty. Interview by Dr. Gottlieb. J Clin Orthod 2002;36:339-47.
Gurel G, editor. The Science and Art of Porcelain Laminate Veneers.
London: Quintessence; 2003. p. 83-6.

Qualtrough AJ, Burke FJ. A look at dental esthetics. Quintessence Int
1994;25:7-14.

Ward DH. Proportional smile design using the recurring esthetic dental
(red) proportion. Dent Clin North Am 2001;45:143-54.

Scandrett FR, Kerber PE, Umrigar ZR. A clinical evaluation of techniques
to determine the combined width of the maxillary anterior teeth and the
maxillary central incisor. J Prosthet Dent 1982;48:15-22.

Cesario VA Jr, Latta GH Jr. Relationship between the mesiodistal width of
the maxillary central incisor and interpupillary distance. J Prosthet Dent
1984;52:641-3.

10.

Hoffman W Jr, Bomberg TJ, Hatch RA. Interalar width as a guide in denture
tooth selection. J Prosthet Dent 1986;55:219-21.

Latta GH Jr, Weaver JR, Conkin JE. The relationship between the width of
the mouth, interalar width, bizygomatic width, and interpupillary distance
in edentulous patients. J Prosthet Dent 1991;65:250-4.

Abdullah MA. Inner canthal distance and geometric progression as a
predictor of maxillary central incisor width. J Prosthet Dent 2002;88:16-20.
Clapp GW. How the science of esthetic tooth form selection was made easy.
J Prosthet Dent 1955;5:596.

Frush JP, Fisher RD. The dynesthetic interpretation of dentogenic concept.
J Prosthet Dent 1958;8:558-81.

Gillen RJ, Schwartz RS, Hilton TJ, Evans DB. An analysis of selected
normative tooth proportions. Int J Prosthodont 1994;7:410-7.

Sterrett JD, Oliver T, Robinson F, Fortson W, Knaak B, Russell CM. Width/
length ratios of normal clinical crowns of the maxillary anterior dentition in
man. J Clin Periodontol 1999;26:153-7.

Owens EG, Goodacre CJ, Loh PL, Hanke G, Okamura M, Jo KH, et al.
A multicenter interracial study of facial appearance. Part 2: A comparison
of intraoral parameters. Int J Prosthodont 2002;15:283-8.

Hasanreisoglu U, Berksun S, Aras K, Arslan 1. An analysis of maxillary
anterior teeth: Facial and dental proportions. J Prosthet Dent 2005;94:530-8.

How to cite this article: Rawat A, Godbole SR, Sathe S, Patidar N, Ramteke S. Evaluation of Relation between Bizygomatic Width and
Mesiodistal Dimension of Maxillary Central Incisor in Indian Population: An /n Vivo Study. Int J Sci Stud 2015;3(6):38-42.

Source of Support: Nil, Conflict of Interest: None declared.

@cernational Journal of Scientific Study | September 2015 | Vol 3 | Issue GJ 42





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


