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Comparison of tooth-size discrepancy among
different malocclusion groups

Hamid Reza Fattahi DMD,MScD @
Hamid Reza Pakshir DMD,MScD b
and Rohollah Razmdideh DDS C

Introduction: This study was designed to compare the tooth size discrepancy as a factor of skeletal mal-
occlusion in orthodontic patient population of Shiraz.

Materials and Methods: The study employed the pretreatment models of 200 patients, which were
selected through a random available sampling method. The mesiodistal dimensions of teeth were meas-
ured by digital electron calipers (accurate to 0.01 mm) and the Bolton indices were determined. The study
population was divided into four malocclusion groups according to Angle classification (Class I, Class 1l Div
1, Class Il Div 2 and Class I1l). The data were analyzed using ANOVA and Duncan tests by SPSS software
and the level of significance was p<0.05.

Results: The mean anterior ratio (79.01) of the total malocclusion group had a statistically significant dif-
ference with that of Bolton (77.2) but no significant difference was found for the overall ratio. The posterior
and overall ratios of Class Ill malocclusion group were statistically greater than the other malocclusion
groups. However, regarding the anterior ratio, the Class il| group had a greater mean than Class Il with no
difference with Class | malocclusion group.

Conclusion: Comparing the two types of Class Il malocclusion for ratios,
observed.
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correct proportion between the mesiodistal dimen-

sions of upper and lower teeth is critical to achieve 2

good intercuspation. Presence of a tooth- size dis-
crepancy prevents the clinician from achieving a proper Bolton analysis based on the ratios between the mesiodis
occlusion. The size mismatch bct\\eeq the maxillary and tal width of mandibular and maxillary teeth, is the most pop-
mandibular dentition can lead to generalized spacing, crowd- ular and known method for det rmining lOO‘th size abnormal-
ing or dc\%auons from C Ias:s | o‘a‘lu:.'lon. In the posterior ity and also very useful in guiding orthodontists in patients
region, a high percentage of the finishing phase difficulties with severe tooth size dis X

; R L ) ' crepancy. 2 )

anise because of (901!1 size :r'nbal.anc.L lh;.n coulfl have been As in many other human altr?butcs there is variation
detected and considered during initial diagnosis and treat- 2

nosed during routine clinical observation and if not diag-
ﬂ.Osed properly before initiation of the treatment, tooth rela-
tion at the end of the treatment would not be so satisfactory.
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The importance ol a correct Wooth size proportion between

the UppeT and lower arches h.ﬂs been chlbigncd i!1 several stud-
es. Nell 2 developed anterior cncl'hcu:nl. which was 4 pro-
portion for the width dimcnsm_n ol the lr:.ch A ratio of 1.20
0 1.22 when mavillary mesiodistal sum divided by mandibu-
lar mesiodistal sum would result in an optimal overbite.
Lundstrom studied the relationship between the mandibular
and the maxillary anterior sum and named it as the Anterior
Index. The optimal ratio was found 1o be from 73% to 85%
with a mean of 79% for an ideal overbite.

Gilpatric'* showed that the total mesiodistal tooth diame-
ters in the maxillary arch exceeded that in the mandibular
arch by § to 12 mm and a value greater than 8 to 12 mm had
resulted in an excessive overbite.

Introduction of Bolton's analysis in 195812 included
comparisons of total mesiodistal widths of dental arches up to
the distal surfaces of the first molars, as well as segments ol
the arches. Ile established an ideal anterior and an overall
ratio with a mean value of 77.2% and 91.3% respectively.

Although in recent studies variables such as incisor incli-
nations.'* upper incisor thickness'*1” and arch form!='¥ have
been described as important factors o be considered in
achieving an optimal occlusal relationship and etforts have
also been made to adapt the Bolton analysis 10 these varia-
tions, however, the Bolton analysis prevalence is still an
effective clinical tool for apprising various relationships of
upper 10 lower dentitions.

Few studies are available regarding a correlation among
tooth size discrepancies and malocclusion groups. Lavella™
studied 160 subjects for anterior tooth sizes and showed that
Bolton discrepancy would be ereater in Class Il cases than
other malocclusion groups.

]“ht‘ Sperry™ study analyzed the Bolton ratios for groups
of Class 1, Class If and Class 111 cases. The overall ratios
Sflo“cd that there was excess mandibular tooth size for the
Class 111 patients,

& Crosby and Alexander>! analyzed the Bolton ratios for
Werent malocclusions. They did not differentiate between
Sﬂf“‘ and they did not include C1 111 patients. The results of
Sl:irdbl:if: :lhm’\cd no dichn.:n‘cc in the incidc‘ncc of tooth
Nie an(l; L‘i‘;)ma]ljmng l,}-w c_!nﬂcrcnl Imaloccluspn groups.
Falio amone = (I)und sll-_L_mﬁcam d1ITcrcnccs in the Bolton
Bolion amzrim r:al occlusion calcgtwrlfzs and concluded 1hf1!
Chass 11 pheion lm \\fxs greater in Class 11 cases than in

Aroujo ang ':: ;?,brﬂs-. g
tion Between a.m)-u‘ 1n thelr_ s(udy dclcnm!lcd the cum:la.-
Class | | g ”lx.ru:rl lf)oth size dlSCl’C.p.ﬂnCIL‘S ancl_/\nglcs

howed (ha, ind;yi:w :}Lclgslon in B‘raxlllan population, and
$i0n5 hag it uix s with angle Class | aqd Il lll?lOCCl.ll-
Tepancie i thf'll.y greater prcyalclfcc of tooth size¢ d‘ls-
¢ individuals with Class 1l malocclusion
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and the mean anterior tooth size discrepancy for Angle Class
HI subjects was significantly greater than Class and Class 1
subjects.

In a recent study?, conducted to investigate the correla-
tion between the prevalence of tooth-size discrepancies and
skeletal malocclusion 10 find out lincar correlation between
the posterior, the anterior, and the total Bolton indices, there
was no cvidence of any predisposition for a tooth-size dis-
crepancy in any of the malocclusion groups.

The objectives of the current study were to determine
whether sexual dimorphism exists for tooth size ratios to clar-
ify any diflerence for intermaxillary tooth size discrepancies
represented by anterior, overall and postenior ratios when
comparing, Class I, Class 11 Division 1, Class [I Division 2
and Class 111 cases in an Iranian population and finally to
compare the tooth size ratios of the patients under study with
those of Bolton's study.

Materials and Methods

Two hundreds of patients who lived in Shiraz, with vary-
ing malocclusions entered our study. The subjects were
selected randomly from clinical practice of Orthodontic
Department, School of Dentistry, Shiraz University of
Medical Sciences in 2003. All cases were between 14 and 20
years old and occlusion categories of all subjects, which were
classified by the Angle classification, coincided with skeletal
categorics. The subjects were divided into four malocclusion
groups according to Angle classilication Classes 1. 11 Div 1,
11 Div 2 and TI1.

Each group compnsed 50 individuals (25 males and 25
females). The skeletal pattern was assessed by ANB angle
from cephalometric analysis, which meant in skeletal Class [,
ANB angle was from 0" to 4°, ANB angle> 4° for skeletal
class 1l and ANB angle <0° for skeletal Class 111

The selection criteria were as cquivalent skeletal and den-
tal classification, good- quality study cast, all permanent
teeth (except wisdom teeth) to be erupted in the upper and
lower arches, absence of any tooth deformity and severe
mesiodistal and occlusal tooth abrasion no record ol restora-
tion or stripping of incisor and canine teeth.

The teeth on cach cast, except for the second and third
molars, were measured at the largest mesiodistal dimension
using a digital caliper accurate to 0.01 mm. The results were
recorded at 0.1 mm level, and the same examiner made all
measurements. In order to determine the measurement ¢rror,
the study casts of 30 randomly sclected individuals were
measurcd again one week later and an analysis of error was
pcrformcd, submitting the data to non-parametric Wilcoxon
statistical testing. The result showed no signiticant difference
between the 2 measurcments. The anterior, posterior, and
overall tooth size ratios were computed for cach subject as
described by Bolton:

Scanned with CamScanner



28 Fanahi ¢t al

Sum mandibular 3-3 100 = anterior ratio (AR)

Sum maxillary 3-3

Sum mandibular 654-456 100 = posterior ratio (PR)

Sum maxillary 654-456

Sum umndihulqr 6-6 <100 = Overall ratio (OR)

Sum manillary 6-6

To compare the prevalence of tooth size discrepancics
among the four malocclusion groups and two genders; a Chi
Square test was performed. Moreover, in order to compare
the mean Bolton tooth size ratios as a function of Angle clas-
sification as well as gender, analysis of variance (ANOVA)
was performed.

Iranian Jowrnap o Oty
e 2y
The mean, standard deviation, and standyrq error of

tooth size ratios were obtained for each £roup (Table " the
Anterior dental proportion ‘
The mean anterior ratio of male subjects (79.574>
significantly larger than that of female subjects (78,4h
The ANOVA demonstrated that there

ences between all groups (Table 2).
Using Duncan analysis, il was found that the differences
were visible between subjects with Class Il Diy | ang Class |
and between Class III and Class Il malocelusions. The mean
ratio of Class Il was significantly greater than thay of Class
Il sample (p<0.05) but the Class | and Class 111 samples
showed no significant differences when compared witl

) Was
5+2.8])
Were significant difye.

1 cach
Results other (Table 3).
Fig 1. Mcan. standard deviation and range ios within each malocclusion g .
9 cdn. standard deviation and range of ratios within each malocclusion grolp Flg 3. Significance of ratios between dillerent malocclusion groups
atios Anterior Ratio  Posterior Ratio _Overall ratio
X +SD(range) X 2SD(range) X +SD (range)
Groups .
cL1 79443314 10443.48 91854221 Groups Cl Il Div 1 cim
(14.99) (18.93) (11.48)
CL 11 Divl 71.713:2.17 103.21+3.42 90.65+1.78
(7.77) (1631) (6.37) CL | AR PR
OR OR
CL 11 D2 78.7242.38 103.45+32] 91.09+2.05
(10.62) (14.76) 9.11)
AR
cLin 80.16+2.88 105.82+2.94 93.14+1.86 :
(1327) (14.91) (8.25) CLII Div 1 PR
OR
Total groups 79.0142.8 104.1243.4 91.68+2.18
(17.75) (20.66) (11.95)
Bolton Study 77.2+1.65 9134191 . AR
(59) (13) CLII Div 2 PR
OR B
Fig 2. Mean, suindard dev iation and standard error of ratios in males and lemales
Male Patients Female Patients
B
X SE sSD X SE sD Pvalue
CL | Malocclusion
e 80.12 045 227 7876 075 375 0127
PR g 067 334 104 39 073 363 g4
OR A7 036 178 9154 0.51 257 0318
CL Il Dwvision 1 78 51 047 009
AR - 237 0
ik oy o 7694 033 1565 s
o 90.47 0 ' 104 10 069 347 2
OR 35 174 90 56 037 184 0
I
\—1
CL Il Division 2 79.04
AR 0.47 236 78 40 0.48 241 054
PR 102 82 067 335 016
OR 90 98 040 104 08 060 3.01 07
2.02 9120 042 212
-——h__h__—__—““ —_f___‘_,———‘
CL Il Malocclysion . .
AR 1 0566 027
PR 106 42 068 e 7972 048 240 815
OR 9361 0.39 1‘ 105.23 046 2.30 007
96 9267 0.33 166
_—h—h."—h—*-‘_ __'_‘___,-f-'-/
Malocclusion groups (total) [
AR 7957 027 270 0004
PR 103 80 0.36 S 78 45 028 2.81 0177
OR 9187 022 2 104.45 0.31 313 0x
18 9149 022 2.19 ”/J
AR. Anterior Ratio

PR: Posterion Ratio
OR: Overall Ratio
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patio of male patients (103.8+3.64) was smaller

' an that of the female patients (104.45+3.13), the difference
s ot statistically significant (l’=().‘l 77). |

~ Comparing the different groups of mallocclusmn, Class I11
up showed @ statistically larger posterior ratio (p<0.05).
~ QOvenall dental proporions . o

As for posterior ratio. the overall ratio was significantly
ser for Class 111 malocclusion than the other groups with
: ';ic_rniﬁcancc for both sexes. Regarding absolute values, the
: "'em;for the overall ratio for different groups was in an order
£ Class I11>Class 1>Class 11 Div 2> Class IT Div 1. Besides,
v'ere was a statistically significant difference between Class
1 and Class 11 Div1 groups for the overall ratio.
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Discussion
':?Thc present study demonstrated that statistically signifi-
cant differences were in the incidence of anterior ratio
‘It«wcen males and females among malocclusion groups,
while that was not the case for overall and posterior ratios.
When comparing the mean to interpret the overall ratio, the
'lts of the present study were similar to that of Bolton'?
‘and Stifters. For anterior ratio, which was measured, to be
014+2.8 when the whole malocclusion samples (i.e. 200
. lients) were combined into one group, no similarity was
found. This difference for the anterior ratio might be
_laincd by differences in the samples involved, grouping
‘leria and statement as how many samples were treated or
untreated. In the present study, the sample size was 200
ated patients, which had malocclusions to be severe
(0 warrant treatment, and it is possible that this is
: b'-“t‘fj to the larger percentage of tooth size discrepan-
.;SP"C'a”)’ in the anterior region. This could be explained
§ egli'::crlhiil:lm?ln‘lcﬁor ‘lcelh, cs:pecially i_ncisors. h'uvc a
& ; ence of tooth size deviations, that is, the
am‘ _"3fl€lbl'es in mesial-distal tooth width occurring in
= Snienior region,
ﬂ}::at::li”;&’i:::: i:;di:fi‘duals wiEh Class 111 l_naloccl:lusion
b gmups. o ;:Ccoa :_r mean lt)r 1-hc anujrmr rallo‘ than
s 1) i"diViduals);,adn irm the llnldmgs of Lavc]la"" that
{Class 11, 1y, the sm; ]‘:n?.‘f"!cf ‘mamllar)'/ teeth than Class |
din the Sy slu; ‘:;;’L .o.l_thc maxillary lccllh was not
‘Clas_\,- I sample ny] ulu.lo_rc, the Bf)llon dlscrcpaqcy
ibular doott wiidl ust be either attributed to anterior
di'.»crcpancics ]' §
S 0
€ results ohy
; a5 4 v
T size g

-
s
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' individual teeth.

ariahlslil:]cgnl?; N'ic and Lil.l Elsing .Am.’llf! CIllShi!'l-

"“"cnuncicqn: "yrl.lflg 360 C hlncsc. |ndmdtmls. for
STare in agreement with our findings

10. Although the absolute value of

crease or to the accumulation of
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2;2:’;];;5“:':::nl’i'('):?;;lrgzmv:)i?;lru’lc'd grcal.cr. toth size dis-
i patients of Classes I and 1,
Thcsc findings also confirm the initial investigations by
Sperry ct al.»

CI'Oﬁby and Alexander? tried to verify the presence of any
tooth- size discrepancy in a sample of 104 patients di\idc:l
into four groups of malocclusion not including Class Il mal-
occlusion. They compared the averages of anterior and over-
all Bolton indices of the groups without finding any statisti-
cally difference in the incidence of the tooth-size discrepancy
among the groups (Classes 1, IT Divl and 2, and surgical
Class [I). Part of the results of our study was similar with
theirs in respect to absence of statistical significant differ-
ences when comparing Class I and Class Il malocclusion
groups. Since they did not include subjects with Class [II
malocclusion in their study, they could not find any differ-
ence between normal occlusion and malocclusion groups
considering the Bolton indices, while in the present study, a
large part of the differences of Bolton indices were attributed
to the presence of Class 111 malocclusions included in this
study.

Regarding the studies reporting that the mesiodistal
dimensions of lower teeth to be larger in Class 111 malocclu-
sion when compared to Classes I and 11 (Div 1 and 2), it
seems that the greater mean of Bolton ratio in the group of
malocclusion might be due to etiologic factors that lead to
mandibular prognathism. Further studies are needed to clan-
fy if there would be any correlation between increased
mandibular growth (as in Class Il malocclusion) with
increased mesiodistal dimension of lower anterior teeth. In
other word, future rescarches may reveal that the genetic fac-
tors would determine the mandibular size while affecting the
mesiodistal dimensions of lower mandiublar teeth in the

same way.

Conclusion
Our results showed that subjects with

significantly greater prevalence of tootl '
than subjects with Class I and Class 1I. The mc:m anterior
tooth size discrepancy for Angle Class 1l indi\'l‘du.als was
significantly greater than for Class 11 with no sl;\lls.llc‘al dif-
ference with Class 1. No Statistically significant diflerence
was found to exist between the two types ol Class 11 maloc-

clusion for anterior, posterior, and overall ratios.

Angle Class 111 had
) size discrepancies
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