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ABSTRACT

Introduction: Essential part of diagnostic procedures in mixed
dentition analysis is to determine adequate space available for
the erupting permanent teeth. Various methods of analysis for
mixed dentition are available; among them Tanaka Johnston
method of space analysis for children was developed for North
American children and is widely used. lts reliability among
different racial and ethnic groups is yet to be determined.

Aim: To check the applicability of Tanaka Jhonston method
and to derive the mesiodistal width of unerupted canines
and premolars and also derive new regression equations for
Bangalore population.

Materials and Methods: Considering the selection criteria,
400 subjects of Bangalore aged 13-16 years were randomly
selected and study models were prepared. Mesiodistal
widths of permanent lower incisors, canines and premolars
were measured. Estimated width of upper, lower canines and
premolars were also derived using Tanaka Jhonston method.

Data was utilized to predict mesiodistal widths of erupting
permanent canines and premolars. Descriptive analysis,
independent student t-test, correlation and regression analysis
were carried out.

Results: Measured and estimated widths of upper and lower
canines and premolars were compared and the results showed
that estimated widths of upper and lower canines and premolars
over estimated as to the actual measurements. A new regression
equation was developed by using the formula Y=a+b(X) where
Y= predicted width of canine and premolars, “a” and “b” are the
constants and X= lower incisal width. Regression equations for
males and females were derived separately.

Conclusion: The original Tanaka Jhonston method over
estimated for local Bangalore population. New regression
equations and prediction tables were derived for males and
females separately, which should be more conveniently used
chairside by the clinician.
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INTRODUCTION

In treatment planning among children, important aid is prediction of
space required for unerupted canines and premolars. This helps in
determination of space required for eruption of canines and premolars
by mixed dentition analysis. A majority of children will be benefited if
such developing malocclusion can be diagnosed and treated early.
In the mixed dentition phase, one of the problems is related to arch
length and tooth size discrepancy. In order to identify such space
discrepancies, different methods of mixed dentition space analyses
have been introduced. Most commonly used methods were Moyers
mixed dentition analysis and Tanaka Jhonston analysis [1]. These
analyses predict the mesiodistal width of the unerupted premolars
and canines and the amount of space available in the dental arch for
the alignment of the succedaneous teeth.

Different methods of predicting the sizes of permanent canines
and premolars have been mentioned in literature [1]. GV Black
and others attempted earlier to estimate tooth sizes based on
tables of average mesiodistal widths of canines and premolars [2].
Other methods of prediction were based on estimating the size
of permanent teeth on radiographs alone or in combination with
crown diameters measured on dental casts [3]. One method that is
widely used correlates the mesiodistal crown diameters of erupted
mandibular permanent incisors as the predictor for estimating the
size of unerupted canines and premolars [4].

Tanaka Johnston method is a simplified analysis proposed by
Tanaka for chairside evaluation. Original Tanaka Johnston analysis
was done on population of North European descent [5]. But its
applicability has to be evaluated in Bangalore population.

It has been shown that variations in tooth sizes occur based on
ethnicity of a particular population and within population [6], different
racial groups [7]. Sexual dimorphism with respect to tooth size also
prevails [8]. As Bangalore is an industrial hub, it attracts people from
various part of India resulting in a cultural intermingling.

Very few studies in literature have been cited using Tanaka Johnston
equations for Indian population [5,9]. Therefore, the objectives of
this study were to determine the mesiodistal width of canines and
premolars and to check the applicability of Tanaka Jhonston’s
method in children of Bangalore population.

As the data collected is same as that of the other studies but this
was interpreted and analysed by using different method i.e., Tanaka
Jhonston’s method for Bangalore population [10].

MATERIALS AND METHODS

A cross-sectional study was conducted on children of age groups
varying from 13-16 years in the Department of Pedodontics and
Preventive Dentistry, Rajarajeswari Dental College and Hospital
Bangalore. As per the guidelines given by Tashildhar administrative
system Karnataka, questions regarding numbers of years of stay
(min of 10 years) in Bangalore and language Kannada as their
mother tongue were asked. Sample comprised of 400 school
children out of whom 200 were boys, 200 were girls with Kannada
as their mother tongue were included for the study. Bangalore was
divided into north and south, from which two schools were randomly
selected from each zone. From these schools, 200 children from
North and 200 from South Bangalore were selected by stratified
random sampling.

The criteria for selection of samples were: A. Children aged 13-16
years were considered. B. Fully erupted permanent teeth in all arches
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except for third molars. C. Caries free permanent teeth. D. Children
who underwent orthodontic treatment and having any congenital
craniofacial anomalies, significant attrition and restorations were
excluded.

Selected children’s maxillary and mandibular arches impression
were made and study models were then prepared. The greatest
mesiodistal crown width of each tooth was measured between the
contact points, with the calliper placed parallel to the occlusal and
vestibular surfaces. This method was reported to be highly accurate
for measuring mesiodistal crown widths [11]. Measurements
of the mesiodistal widths of mandibular incisors, maxillary and
mandibular canines and premolars were made with the help of
Vernier gauge calliper calibrated to 0.01 of a millimeter. Standard
method was used to check measurement reliability [12], where a
single investigator does all measurements after carefully marking
the maximum mesiodistal width on the teeth to be measured and
then remeasures certain randomly selected casts. The coefficients
of test reliability on 40 randomly selected casts were calculated and
r value was 0.97 so the reliability was confirmed.

The predicted width of the canine, first and second premolar,
was calculated by measuring the sum of mesiodistal width of
lower incisors and using the formula given by Tanaka-Johnston;
Y=1/2+10.5, for lower arch, Y=I/2+11, for upper arch [13]. (I is the
sum of incisors and Y is the predicted width of sum of canine and
premolars, on one side of the arch).

The actual widths of the upper and lower canines and premolars
were calculated for the left and right sides and their mean value
was added to deduce the actual combined width of canines and
premolars but the average difference between the right and left
sides did not differ statistically among the teeth in the upper and
lower arch.

STATISTICAL ANALYSIS

The data collected was subjected to statistical analysis using
Statistical Software Package for Social Sciences (SPSS) software
version 22.0. Descriptive analysis, Independent Student t-test,
correlation and regression analysis, separate probability tables for
males and females were done. Level of significance of study was
set at p<0.05.

RESULTS

The results revealed that estimated Lower Canine Premolar width
(LCPM) was more when compared to actual measurements with
a mean difference of 1.80 mm, which was statistically significant,
at p<0.001. Similarly the Estimated Upper Canine Premolar width
(UCPM) was more when compared with actual measurements with
amean difference of 0.70 mm which was also statistically significant,
at p<0.001 is presented in [Table/Fig-1].

N Mini- | Maxi- Mean | SD M_ean Diff p-value
mum | mum (in mm)
Sum of lower 400 | 19.0 | 28.7 | 23.70 | 1.84
incisors
Measured_LCPM 400 18.2 | 245 | 21.28 | 0.81
1.80 <0.001*
Estimated_LCPM 400 20.0 | 249 | 22.35 | 0.92
Measured_UCPM 400 19.8 | 244 | 21.86 | 0.90
0.70 <0.001*
Estimated_UCPM 400 20.5 | 2564 | 22.85 | 0.92

[Table/Fig-1]: Shows descriptive statistics for combined mesiodistal widths of
lower incisors and comparison of estimated and measured width (in mm) of canine

premolars using student paired t-test.
*Statistically significant
*LCPM: Lower Canine Premolar width, UCPM: Upper Canine Premolar width

The current study results revealed that the Tanaka Johnston method
was significantly over estimating the width for unerupted canine
premolar for both the upper and lower arches, hence there was a
need to derive the population specific equation.
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Accordingly, the new regression equations for prediction of
Mesiodistal widths of canines and premolars segments for both
arches during the mixed dentition period for the study population
were derived through linear regression analysis.

The regression equation was expressed as Y=a+b(X) where
Y=Mesiodistal widths of canines and premolars to be predicted for
the upper and lower arches, “a” and “b” are constants which are to
be derived, X = Combined mesiodistal width of lower incisors. The
parameters for prediction equations of maxillary and mandibular
arches were derived separately.

The canine premolar segment in maxillary arch showed a coefficient
of correlation of 0.461 and that of mandibular arch showed a
coefficient of correlation of 0.508 and the standard error of estimate
was 0.517 in maxilla, 0.454 in mandible is presented in [Table/
Fig-2].

The test results demonstrated a statistically significant difference
in the LCPM width between the genders, with males having
a significantly higher width than females p=0.02. A borderline
significance (p=0.06) was observed with respect to the combined
mesiodistal width of incisors, with males having an increased
width than females. However, the UCPM did not differ significantly
between the genders (p=0.44) is presented in [Table/Fig-3].

Canine premo- | Coefficient of Regression coefficients .

lar segment correlation R A SEE (in mm)
Maxillary 0.461 16.52 0.26 0.517
Mandibular 0.508 15.95 0.23 0.454

[Table/Fig-2]: Parameters for prediction equations of maxillary and mandibular

arch.
Note: SEE - Stdandard error estimate

Parameters Sex N Mean | SD | SEM M;?fn t p-value
Males 200 | 28.87 | 2.15 | 0.15

LI (in mm) 0.35 | 1.922 | 0.06
Females 200 | 238.52 | 1.43 | 0.10
; Males 200 | 21.37 | 0.63 | 0.04

LCPM {in 0.18 | 2291 | 0.02*
mm) Females | 200 | 21.18 | 0.95 | 0.07
; Males 200 | 21.89 | 0.89 | 0.06

UCPM (in 007 | 0777 | 0.44
mm) Females | 200 | 21.82 | 0.90 | 0.06

[Table/Fig-3]: Gender-wise comparison of mean study parameters using Student
t-test.

* Statistically significant; Note: LI — Combined mesiodistal width of Lower Incisors. LCPM-Lower
canines premolars, UCPM-Upper canine premolars.

Further, the gender based linear regression analysis were
conducted to provide separate prediction equations for maxillary
and mandibular arches, and the relevant coefficients of correlation
for the canine-premolar segments of each dental arch, the values
of “a” and “b” for the two regression equations and the standard
error of estimate are summarized in [Table/Fig-4]. New regression
equations for local population are presented in [Table/Fig-5].

A prediction model was proposed estimating the canine premolar
width for males and females in the upper and lower arches separately
considering for varying measurements of combined mesiodistal
width of lower incisors is presented in [Table/Fig-6].

Vari- Con- | - value | O™ | p-value

able X |Gender| stant |P @) stant | P (b) r2 SEE r
(@) (b)

UCPM | LI |Male 16.904 | <0.001* | 0.209 | <0.001* | 0.254 | 0.773 | 0.504

UCPM | LI |Female |15.627 | <0.001* | 0.263 | <0.001* | 0.175 | 0.821 | 0.419

LCPM | LI [Male 17.204 | <0.001*| 0.174 | <0.001* | 0.352 | 0.511 | 0.593

LCPM | LI [Female [13.431|<0.001* | 0.330 | <0.001* | 0.247 | 0.827 | 0.497

[Table/Fig-4]: Predicted Values for estimation of canine and premolar width for
Bengaluru population children are tabulated.

*Statistically Significant

Linear Regression Analysis was performed to obtain regression equations of the form Y=a+b(x) to
be used clinically for the prediction of tooth size in a similar Indian population. The standard error

of the predicted maxillary and mandibular values for each value of the sum of the mandibular inci-
sors was also calculated. LCPM-Lower canines premolars, UCPM-Upper canine premolars
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Arch Sex Equation r p-value
Male Y =16.90 + 0.21 * (x) 0.504 <0.001*
Maxillary
Female Y =15.63 +0.26 * (x) 0.419 <0.001*
Male Y=17.20+0.17 * (x) 0.593 <0.001*
Mandibular
Female Y =18.43+0.33 " (x) 0.497 <0.001*

[Table/Fig-5]: New regression equations of canine and premolar width were de-
rived for both males and females of Bangalore population and are tabulated below.
*Statistically Significant

Note: Y-Canine premolar width to be estimated; x-Combined mesiodistal width of lower incisors.
Linear Regression Analysis was performed to obtain separate regression equations for males and
females.

Male Female
LI (in mm)

Upper Lower Upper Lower

19 20.89 20.43 20.57 19.70
19.5 21.00 20.52 20.70 19.87
20 21.10 20.60 20.83 20.08
20.5 21.21 20.69 20.96 20.20
21 21.31 20.77 21.09 20.36
215 21.42 20.86 21.22 20.53
22 21.52 20.94 21.35 20.69
225 21.63 21.03 21.48 20.86
23 21.73 21.11 21.61 21.02
23.5 21.84 21.20 21.74 21.19
24 21.94 21.28 21.87 21.35
245 22.05 21.37 22.00 21.52
25 22.15 21.45 22.13 21.68
25.5 22.26 21.54 22.26 21.85
26 22.36 21.62 22.39 22.01
26.5 22.47 21.71 22.52 22.18
27 22.57 21.79 22.65 22.34
27.5 22.68 21.88 22.78 22.51
28 22.78 21.96 22.91 22.67
28.5 22.89 22.05 23.04 22.84
29 22.99 22.13 23.17 23.00

[Table/Fig-6]: Predicted mesiodistal widths of canines and premolars for Benga-

luru population children are tabulated.
Note: LI - Combined mesiodistal width of lower incisors

DISCUSSION

The present study was done to determine the mesiodistal width
of canines and premolars and to check the applicability of Tanaka
Johnston method on local ethnic Kannada speaking population.
Sample size to the number of 400 was taken, aged between 13
to 16 years. This was a cross-sectional study that assessed the
tooth size correlation between lower incisors and the posterior
segments.

Multiple regression analyses have indicated that the sum of the
mesiodistal width of the four mandibular permanent incisors is
the best predictors for unerupted canines and premolars [5,9,10],
because these are the teeth that are the first to erupt during the
early mixed dentition. The present study showed a fair correlation
between the mesiodistal width of erupted mandibular incisors and
mesiodistal width of erupted canines and premolars.

The Tanaka Johnston method of space analysis is most commonly
used method in mixed dentition [14]. Tanaka Jhonston method in
its original form cannot be applied for local population, so there is
a need to derived new regression equations for local population
so that it could be used routinely to predict the space require for
unerupted teeth.

In the present study, statistically significant differences were seen
when comparing the estimated and measured canines and premolars
widths. Tanaka Johnston analysis significantly over estimated the
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actual mesiodistal widths of maxillary and mandibular canines and
premolars in both males and females of local Bangalore population.
The results of this study were in accordance with studies done in
India by Chandna A et al., and Sonawane S and Bettigiri A [15,16].
Similarly, Tanaka and Johnston analysis overestimated the actual
mesiodistal widths of canines and premolars in various populations
[17-20].

In mixed dentition prediction of the mesiodistal dimensions of
unerupted permanent canines and premolars is of clinicalimportance
in diagnosis and treatment planning. Accurate estimation of the size
of canines and premolars allows the dentist to better manage tooth
size/arch length discrepancies.

Studies have demonstrated that the mesiodistal tooth dimensions
are gene determined to a large extent. Environmental variables such
as nutrition, disease and climate, affect the dentition during the
prenatal period but seem to have little influence on normal dental
variation [21].

Sexual dimorphism was evident in the mesiodistal tooth dimensions
of males and females for central incisors, canines, and premolars.
The results of present study demonstrated a statistically significant
difference in the LCPM width between the genders, with males having
a significantly higher width than females. A borderline significance
was observed with respect to the combined mesiodistal width
of Incisors, with males having an increased width than females.
However, the UCPM width did not differ significantly between the
genders.

This sexual dimorphism has been seen in various studies [22-
24]. Division of subjects according to sex when performing mixed
dentition analysis was therefore necessary.

Definite racial and ethnic differences in tooth size have been
emphasized in several studies [23,25,26]. This has been
demonstrated in the present study by significant amount of
differences between the mean values of actual mesiodistal widths of
permanent canines and premolars and those derived from Tanaka
Johnston’s method.

The results obtained could be different due to the differences in the
ethnic origins of the samples, as Asiry MA et al., also found different
results when applying the Tanaka Johnston method to the Saudi
Arab population [27]. Similar findings were found in various studies
carried out in India for various populations [5,28-32]. The research
till date and as well as the present study, supports that racial
differences are to be important variables in tooth size prediction
equations.

Since the literature is lacking in the formulation of such regression
equation for its own population, the present study attempted
to formulate regression equations for the children of Bangalore
population.

Tanaka Johnston method cannot be used accurately to estimate
the combined mesiodistal widths of unerupted permanent canines
and premolars in every population group.

Based on this information, there is a need to determine new
regression equations and constants which are applicable for our
population. So after deriving the values of the constants “a” and “b”,
new regression equations were also determined. New regression
equations for our sample populations are tabulated in [Table/Fig-5].

Regression equations vary for different racial and ethnic groups so
a new prediction chart for local population derived for males and
females separately using new regression equations are presented
in [Table/Fig-6].

Different population showed difference in mesiodistal widths of
erupting canines and premolars, so there was need for deriving
new regression equations for this population. The present study
also derived new regression equations for the population. Different
regression equations developed for various populations are
tabulated in [Table/Fig-7].
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Regression equations
SL No Population
Males Females
Max:Y=10.3+0.49 (X) Y=11.7+0.39(X)
1 Saudi [27]
Mand: Y=9.7+0.49(X) Y=11.3+0.39(X)
Max:Y=13.36+0.41(X) Y=11.16+0.49(X)
2 Thai [23]
Mand:Y=11.92+0.43(X) Y=9.49+0.53(X)
Max:Y=9.6+0.40(X) Y=9.4+0.37(X)
3 Western UP [29]
Mand:Y=9.3+0.42(X) Y=8.9+0.46(X)
Max:Y=10.52+0.48(X) Max:Y=11.73+0.41(X)
4 Belgaum [31]
Mand: Y=9.46+0.50(X) Mand:Y=11.67+0.39(X)
Max:Y=11.0+0.50(X) Max:Y=11.1+0.495(X)
5 Nalgonda [32]
Mand:Y=10.4+0.50(X) Mand:Y=10.4+0.502(X)
Max: Y=16.90+0.21(X) Y=15.63+0.26(X)
6 Present Study
Mand: Y=17.20+0.17(X) Y=13.43+0.33(X)

[Table/Fig-7]: Various regression equations derived for different populations.

LIMITATION

The

present study has considered the samples derived from

Bangalore city, and it needs to obtain similar validation on rural and
other mixed Indian population. Hence, the investigator recommends
conducting a similar study with a larger sample size to cross validate
the present study findings using newly derived equations.

(o]0)

Tana

NCLUSION

ka Johnston prediction method originally used for Northern

European descent is not accurate when applied to a population
of local ethnic groups of India that over estimated for Bangalore
population. So, new regression equations have been formulated
for local Bangalore population to predict the space required for
alignment of unerupted canines and premolars in both males
and females to help the clinician to reduce time in planning and
management of cases.

REFERENCES

1
[2]
(31
[4]
(5]

[61
[71

(8]
[9]

Yuen KK, Tang EL. So LL. Mixed dentition analysis for Hong Kong Chinese.
Angle Orthodontics. 1998;68(1):21-28.

Black GV. Descriptive anatomy of human teeth.4" ed, Philadelphia: SS. White
Dental Manufacturing; 1897. pp.16.

Staley RN, O Gorman TW, Hoag F, Shelly TM. Prediction of the width of unerupted
canines and premolars. J Am Dent Assoc. 1984;108:185-90.

Motokawa W, Dzakim S'Y, Yoshida Y. A method of mixed dentition analysis in the
mandible. J Dent Child. 1987;54:114-18.

Kadu A, Londhe SM, Kumar P, Datana S, Singh M, Gupta N. Estimating the
size of unerupted canine and premolars in a mixed Indian population. Journal of
Dental Research and Review. 2014;1(2):62-65.

Frankle HH, Benz EM. Mixed dentition analysis for Black Americans. Pediat
Dentistry. 1986;8:226-23.

Melgaco AC, De Sousa Araujo MT, De Oliveira Ruellas AC. Mandibular permanent
first molar and incisor width as predictor of mandibular canine and premolar
width. Am J Orthod Dentofacial Orthop. 2007;132:340-45.

Rani MS, Goel S. Evaluation of Moyers mixed dentition analysis for South Indian
Population. J Ind Dent Assoc. 1988;60:253-55.

Hambire CU, Sujan S. Evaluation of validity of Tanaka-Johnston analysis in
Mumbai school Children. Contemporary Clinical Dentistry. 2015;6(3):337-40.

Umapathy Thimmegowda et al.,

[10]

[11]

n2]

[13]

[14]

[15]

[1e]

[17]

(el

9]

[20]

[21]

[22]

[23]
[24]
[25]
[26]

[27]

[28]

[29]

[30]

[31]

[32]

Prediction of Mesiodistal Width of Canines and Premolars

Thimmegowda U, Sarvesh SG, Shashikumar HC, Kanchiswamy LN, Shivananda
DH, Prabhakar AC. Validity of moyers mixed dentition analysis and a new
proposed regression equation as a predictor of width of unerupted canine and
premolars in children. J Clin Diag Res. 2015;8(9):2C01-ZCO06.

Nourallah AW, Khordaji MN. New regression equations for predicting the size of
unerupted canines and premolars in a contemporary population. Angle Orthod.
2002;72:216-21.

Flores-Mir C, Bernabé E, Camus C, Carhuayo MA, Major PW. Prediction of
mesiodistal canine and premolar tooth width in a sample of Peruvian adolescents.
Orthod Craniofac Res. 20083;6:173-76.

Vilella ODV, de Assuncéo PS, de Assuncéo RL. The Tanaka-Johnston orthodontic
analysis for Brazilian individuals. Rev Odonto Cienc. 2012;27(1):16-19.
Casamassimo PS, Christensen JR, Fields HW. Examination, diagnosis and
treatment planning. In: Pinkham JR, Nowak AJ, Casamassimo PS, Fields HW,
McTigue DJ, editors. Pediatric Dentistry: Infancy through Adolescence. 4" ed.
Missouri: Elsevier Saunders; 2005. pp. 497-98.

Chandna A, Gupta A, Pradhan KL, Gupta R. Prediction of the size of unerupted
canines and premolars in a North Indian Population-An in vitro study. J Indian
Dent Assoc. 2011;5:329-33.

Sonawane S, Bettigiri A. Comparison of two non-radiographic techniques of
mixed dentition analysis and evaluation of their applicability for Marathi population.
Scientific Journal. 2008;I1.

Jaiswal AK, Paudel KR, Shrestha SL, Jaiswal S. Prediction of space available for
unerupted permanent canine and premolars in a Nepalese population. J Orthod.
2009;36:253-59.

Arslan SG, Dildes N, Kama JD, Gen¢ C. Mixed-dentition analysis in a Turkish
population. World J Orthod. 2009;10:135-40.

Altherr ER, Koroluk LD, Philips C. Influence of sex and ethnic tooth size
differences on mixed-dentition space analysis. Am J Orthod Dentofacial Orthop.
2007;132:332-39.

Singh SP, Goyal A. Mesiodistal crown dimensions of the permanent dentition in
North Indian children. J Indian Soc Pedod Prev Dent. 2006;24:192-96.

Bishara SE, Jakobsen JR, Abdallah EM, Fernandez Garcia A. Comparisons of
mesiodistal and buccolingual crown dimensions of the permanent teeth in three
populations from Egypt, Mexico, and the United States. Am J Orthod Dentofac
Orthop. 1989;96:416-22.

Paula SD, Aimeida MA, Lee PCF. Prediction of mesio-distal diameter of unerupted
lower canines and premolars using 45° cephalometric radiography. Am J Orthod
Dentofacial Orthop. 1995;107:309-14.

Jaroontham J, Godfrey K. Mixed dentition space analysis in a Thai population.
Euro J Orthod. 2000;22:127-34.

John YK Ling, Ricky WK Wong. Tanaka - Johnston mixed dentition analysis for
southern Chinese in Hong Kong. Angle Orthod. 2006;76:632-36.

Lavelle CLB. Maxillary and mandibular tooth size in differentracial groups and in
different occlusal categories. Am J Orthod. 1972;61:29-37.

Priya S, Munshi AK. Formulation of a prediction chart for mixed dentition analysis.
J Indian Soc Pedod Prev Dent. 1994;12:07-11.

Asiry MA, Albarakati SF, Al-Maflehi NS, Sunqurah AA, Aimohrij M. Is Tanaka-
Johnston mixed dentition analysis an applicable method to a Saudi population?
Saudi Med J. 2014;35(9):179-83.

Sholapurmath SM, Benni DB, Mandroli P. Applicability of two mixed dentition
analysis in children of Jangam community of Belgaum city. World Journal of
Dentistry. 2012;3(4):324-29.

Srivastava B, Bhatia HP, Singh R, Singh AK, Aggarwal A, Gupta N. Validation
of Tanaka and Johnston’s analysis in western UP Indian population. JISPPD.
2016;31(1):36-42.

Ramesh N, Rami Reddy MS, Palukunnu B, Shetty B, Puthalath U. Mixed dentition
space analysis in Kodava population: a comparison of two methods. J Clin Diag
Res. 2014;8(9):2C01-ZC06.

Durgekar SG, Naik V. Evaluation of Moyers mixed dentition analysis in school
Children. Indian J Dent Res. 2009;20(1):26-30.

Manijula M, Rani ST, David SR, Reddy ER, Sreelakshmi N, Rajesh A. Applicability
of tooth size predictions in the mixed dentition space analysis in Nalgonda
population. Journal of Dr. NTR University of Health Sciences. 2013;2(4):269-74.

PARTICULARS OF CONTRIBUTORS:
Senior Reader, Department of Pedodontics and Preventive Dentistry, Rajarajeswari Dental College and Hospital, Bengaluru, Karnataka, India.

Senior Lecturer, Department of Orthodontics and Dentofacial Orthopedics, Dayanandsagar College of Dental Sciences, Bengaluru, Karnataka, India.

Senior Lecturer, Department of Orthodontics and Dentofacial Orthopedics, Nanded Rural Dental College and Research Centre, Panghari, Nanded, Maharashtra, India.
Senior Lecturer, Department of Orthodontics and Dentofacial Orthopedics, Triveni Instiute of Dental Sciences, Bodri, Bilaspur, Chattisgarh, India.

Postgraduate Student, Department of Oral Pathology and Microbiology, Rajarajeswari Dental College and Hospital, Bengaluru, Karnataka, India.

GIEE CONIDRC

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Dr.

Umapathy Thimmegowda,

Senior Reader, Department of Pedodontics and Preventive Dentistry, Rajarajeswari Dental College and Hospital,

#14 Ramohalli Cross, Kumbalgodu, Mysore Road, Bengaluru-560074, Karnataka, India.

E-mail: umapathygowda@gmail.com

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Journal of Clinical and Diagnostic Research. 2017 Jun, Vol-11(6): ZC16-ZC19

Date of Submission: Dec 13, 2016
Date of Peer Review: Feb 11, 2017
Date of Acceptance: May 03, 2017

Date of Publishing: Jun 01, 2017



