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INTERMAXILLARY TOOTH SIZE DISCREPANCY IN CLASS II
PATIENTS WITH DIFFERENT VERTICAL GROWTH PATTERNS
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ABSTRACT

Tooth size discrepancies have great influence on orthodontic treatment planning by determining
the need for reduction (enamel stripping), increase (restorative measures), or removal (extractions) of
teeth prior to finalization of occlusion. The objective of this study is to determine the inter-arch tooth
size discrepancy in Class II patients with different vertical growth patterns in a tertiary-care hospital
sample in Pakistan.

Our observational study was carried out at the Orthodontics department, Lahore Medical & Dental
College for a duration of 6 months i.e. 25th September 2019 to 24th March 2020. A total of 95 skeletal
Class II patients (ANB>4) patients between age 14-25 years were selected through non-probability
consecutive sampling technique. Subjects with any morphologic tooth deformity of size and shape,
extensive restorations of any tooth and current active orthodontic treatment were excluded. Impres-
ston of all the patients were taken and study casts made. On lateral cephalogram, vertical pattern of
growth is assessed by SN-Mandible angle. Mesio-distal width measurements of (first)molar to (first)
molar were recorded in both arches using a needle pointed divider.

This study was conducted with subjects of 14-25 years with a mean age of 18.57 + 3.35 years.
Most of the subjects i.e. 57 (60.0%) were 14 to 20 years of age. Frequency of different vertical growth
patterns in class II malocclusion patients were as follows; high angle in 35 (36.84%), low angle in
28 (29.47%) and normal angle in 32 (33.68%), whereas incidence of interarch tooth size difference in
class II patients was found in 50 (562.63%) patients. However, intermaxillary tooth size discrepancy
with respect to different vertical growth patterns in Class II patients was found to be insignificant
suggesting that growth patterns do not affect tooth size.
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INTRODUCTION

Tooth size difference is a significant basis in
causing a malocclusion.! Bolton used a ratio to
calculate this discrepancy and specified that a
precise occlusion is likely with acceptable propor-
tions of tooth dimensions.?Bennett and McLaughlin
proposed absence of tooth size discrepancy as the
seventh key to ideal occlusion.?

Tooth size discrepancies have great influence
on orthodontic treatment planning by determining
the need for tooth mass reduction (IPR), increase
(restorative composites/crowns/veneers), or removal
(extractions) of tooth/teeth prior to finalization of
occlusion.?

Bolton’s analysis is used to calculate tooth size
difference by taking mesio-distal dimensions of
each permanent tooth from permanent 1% molar
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to 1t molar in both jaws. Bolton’s overall ratio
mandibular teeth to maxillary teeth is calculated
and corresponded to the standard Bolton’s ratio of
91.3%. A further analysis is performed to evaluate
the relationship of six upper and lower anterior teeth
and compared to the standard ratio of 77.2%. If the
overall and anterior ratios are less/more than the
mentioned percentages, they will indicate maxillary
and mandibular Bolton’s discrepancy respectively.?
Excess tooth mass in maxilla may appear as raised
overjet, overbite, crowded maxillary arch, space in
mandibular arch or retroclination of upper incisors.
In the mandible, excess tooth material is expressed
as decreased overbite and overjet, crowded in lower
arch, spacing in upper arch or proclination of upper
incisors.”?®

CANCADO RH et al failed to show significant
Bolton’s ratio difference in various malocclusion
groups.2However, Parsanna AL et al concluded that
average Bolton’s anterior ratio for Angle’s Class I1I
group was considerably higher than for Class I and
Class II malocclusions.!Plaza AP et al found greater
frequency i.e 40% of high angle patients than low
angle (14%) in Class II malocclusion group.’®

Leung EM et al compared not only tooth sizes
in different malocclusions but also studied gender
dimorphism and found no significant dissimilarities
in both proportions. Conversely, the same study
found females with significantly smaller teeth than
males in Chinese population except the left lateral
incisors in both arches and lower left and right
central incisors.* Wright et al conducted a study on
subjects with unilateral or bilateral maxillarylateral
incisor anomalies and established that subjects had
smaller than average tooth size hence the overall
tooth size discrepancy.”

Algahtani A in his study on Caucasian subjects
with skeletal class IIT found no significant asso-
ciation between overall or anterior Bolton ratios,
overbite, FMA, FMIA and IMPA.?

Asad S et al correlated overall and anterior
Bolton’s ratio in a local group of subjects with
different growth patterns; the study shows slight
variation in the ratios among high, low and normal
angle patients.’In another study by Rajhbhoj AA
et al, no significant association could be appraised
between overjet and Bolton’s overall and anterior ratio
in subjects having high angle growth. According to the
results, increased overjet found in Class II Division I
patients in high angle group is linked with raised an-
gle of Mandibular plane and decrease Jarabak’s ratio
rather than Bolton’s ratio discrepancy.b

The rationale of this study was to find out if

there is a significant variation in the occurrence
of tooth size discrepancy in Class IT malocclusion
group with different divergence of growth (Low
angle, Normal angle and High angle) represented
by Bolton’s ratios, in our sample of population. The
ratios thus found will help in management of the
patients looking for orthodontic treatment.

MATERIALS AND METHODS

Our cross-sectional study took place at the
Orthodontic indoor unit, Lahore Medical & Dental
College for a duration of 6 monthsi.e. 25 September
2019 to 24 March 2020. A total number of 95 subjects
were entered in this study through non-probability
consecutive sampling technique with 95% confidence
level, 7% margin of error. Patients with age ranging
from 14-25 years presenting with Skeletal Class II
malocclusion and presence of complete permanent
dentition (from right to left 1st permanent molars in
both jaws) were included. Patients with any morphologic
tooth defects, congenitally missing teeth, cavitated or
grossly restored teeth and those who had any history
of orthodontic treatment were excluded.

Approval was taken from the hospital’s ethical re-
view board for this study. Informed consent in writing
was taken from the nominated patients fulfilling the
inclusion criteria and willing to undergo orthodontic
treatment. Impressions of all the patients were taken
and study casts made. Lateral Cephalogram were re-
corded in centric occlusion with the patient’s Frankfurt
horizontal plane parallel to floor and lips at rest. On
cephalogram, growth pattern is assessed by SN-Mandi-
ble angle and patients are categorized as high, normal
and low angle.

The correct widths of maxillary and mandibular
teeth from right to left 1°* molar were recorded using
a needle pointed dividers. These values were then
used to calculate anterior and overall Bolton ratios as
mentioned:

e (Mesio-distal widths of mandibular 12/ Mesio-distal
widths of maxillary 12)x100=Bolton’s Overall ratio

e (Mesio-distal widths mandibular 6/ Mesio-distal
widths of maxillary 6)x 100 = Bolton’s Anterior ratio

e QOverall ratio >/< 91.3% indicates discrepancy.
e Anterior ratio >/<77.2% indicates discrepancy.

All the data was documented on a pro forma and
later entered and analyzed by using the software
SPSS.v.21.0. Mean & Standard Deviation was cal-
culated for quantitative variables (age). Frequency
& percentages were derived for qualitative variable
like gender. Chi square test was used to evaluate
growth pattern and t-test was for mesio-distal
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widths of upper/lower dentition taking p-value
<0.05 as significant. Data was stratified for age
and gender. Post-stratification respective test was
applied taking p-value <0.05 as significant.

RESULTS

Age range for our study was 14 to 25 years with
mean age of 18.57 + 3.35 years. Higher percentage of
the subjectsi.e. 57 (60.0%) were between 14 to 20 years
of age.

Out of these 95 subjects, 27 (28.42%) were male
and 68 (71.58%) were female with male to female ratio
of 1:2.5.

Frequency of different vertical growth patterns
in Class II malocclusion patients were as follows;
high angle in 35 (36.84%), low angle in 28 (29.47%)
and normal angle in 32 (33.68%) as shown in Table I.
Frequency of inter-arch tooth size difference in Class
IT patients was found to be 52.63% as shown in Table
II. Intermaxillary tooth size discrepancy with respect
to different vertical growth patterns was found to be

TABLE 1: FREQUENCY OF DIFFERENT VERTI-
CAL GROWTH PATTERNS IN CLASS II MALOC-
CLUSION PATIENTS (N=95).

Vertical growth pat- Frequency Percentage
tern

High angle 35 36.84
Low angle 28 29.47
Normal angle 32 33.68

TABLE 2: INCIDENCE OF INTERMAXILLARY
TOOTH SIZE DISCREPANCY IN CLASS II PA-
TIENTS (N=95).

Intermaxillarytooth Frequency percentage
size discrepancy

Yes 50 52.63
No 45 47.37
Total 95 100.0

TABLE 3 : STRATIFICATION OF INTERMAX-
ILLARY TOOTH SIZE DISCREPANCY WITH
RESPECT TO DIFFERENT VERTICAL GROWTH

PATTERNS
Vertical Intermaxillary tooth P-value
growth size discrepancy
pattern Yes No
High 26 09 0.002
Low 14 14
Normal 10 22

TABLE 4: STRATIFICATION OF INTERMAXIL-
LARY TOOTH SIZE DISCREPANCY WITH RE-

SPECT TO GENDER
Gender Intermaxillary tooth  P-value
size discrepancy
Yes No
Male 11 16 0.144
Female 39 29

statistically insignificant but statistically significant
in females as compared to males.

DISCUSSION

Tooth proportions have significant importance be-
cause it appreciates information on developing human
changes in accordance with their diet.! Clinically,
mesiodistal tooth width is associated to arch configu-
ration and larger teeth are related with crowding.!%-1?
Moreover, an association has been noted concerning
size of teeth to third molar eruption and impaction.!
Variation in tooth size has been relatd in

Duringfinishing stages, inter-arch tooth dimensions
are imperative to attain precise occlusal interdigita-
tion.'2° Numerous approaches have been described to
appraise intermaxillary tooth size relationship such
as Kesling’s diagnostic setup,?! Neff’s anterior coeffi-
cient,??>? and Bolton’s ratios.!??

Our aim for this study was to determine the in-
cidence of intermaxillary tooth size discrepancy in
patients with Class II malocclusion with respect to
their vertical growth. In this study, the frequency of
intermaxillary TSD in different vertical growth pat-
terns in class II malocclusion group was statistically
insignificant; high angle in 35 (36.84%), low angle in
28 (29.47%) and normal angle in 32 (33.68%). The fre-
quency of intermaxillary tooth size difference in class
IT patients was found in 50 patients. Plaza AP et al
found greater frequency i.e 40% of high angle patients
than low angle (14%) in Class II malocclusion group.®

Asad S et al also co-related anterior and overall
Bolton’sratioin alocal population with different vertical
patterns of growth but did not specify which malocclu-
sion groups were included in their study. However, the
study concluded slight but insignificant variation in the
ratios among high, low and normal angle patients.®

In this study, intermaxillary tooth size discrepan-
cy with respect to gender was found to be significant
which was supported by the studies of Struijic et al
and Lavelle.141516

Sperry et al?® and Fattahi et al?* reported raised
overall Bolton’s ratio for Class ITI malocclusion subjects.
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The latter can be justified by the significant variances
amongst ethnic groups, in the sizes and proportionality
of dentition.? Motta et al?6 studied 161 casts of South
American subjects and established that patients with
Class III malocclusion presented average anterior teeth
ratios corresponding to those described by Bolton,?”
whereas Class I and Class II demonstrated ratios that
were diverse. However, a study by O’Mahony et al?®
found insignificant results in anterior ratio amongst
the malocclusion groups.

According to a study by Fattahi et al, the average
anterior ratio for their study subjects were consider-
ably unlike from Bolton’s ratio (77.20); however overall
ratio results were insignificant.?! Toshiya et al studied
Bolton’sratioin a Japanese population and revealed no
significant differences amongst various malocclusion
groups.?? Batool et al established noticeably greater
mean anterior tooth ratios for Class Il subjects, whereas
other corresponded to Bolton’s norms.3? Lopatiene also
compared Bolton’s (overall and anterior) ratios and
found no significant differences among the three An-
gle’s malocclusions.?* Similarly in a study of Jordanian
population, Al Khateeb and Abu Alhaija3 established
that tooth size difference among all three malocclusion
groups were insignificant.

Araujo and Souki®® categorized a sample of 300
subjects into three malocclusion groups based on their
skeletal analysis. Each group comprised of 100 subjects.
The mean anterior ratios found in Class III group were
significantly greater in comparison to Class I and Class
II groups. However, differences in dental proportions
were predominantly found in both Class I and Class
III patients. Hashim?' failed to appreciate discrepan-
cies in Bolton’s ratios between different malocclusions
when studying 55 orthodontic patients. Alkofide and
Hashim?® studied interarch tooth size difference in a
Saudi population of 240 subjects with different mal-
occlusions. They designated sixty participants to each
group. Class III group exhibited a marked significance
for Bolton’s anterior ratio.

The present study is limited by a single (Class
II) malocclusion group. A more thorough research on
intermaxillary TSD in different malocclusion groups
with different vertical growth patterns should be done
to provide further insight into establishing a definitive
conclusion. Furthermore, digitizing the casts of subjects
for measurements will reduce the chance of human
error.

CONCLUSION

e This study determined the frequency of different
vertical growth patterns in Class IT malocclusion
patients were as follows; high angle in 36.84%, low
angle in 29.47% and normal angle in 33.68% and

frequency of intermaxillary tooth size discrepancy
in class II patients was found in 52.63% patients.

e Intermaxillary tooth size discrepancy with respect
to different vertical growth patterns in Class II
patients was found to be insignificant.

e Therewas astatistically significant intermaxillary
TSD in females in comparison to males.

However, orthodontists should be critical of such
differences and their possible effects on achieving opti-
mum occlusion and finishing in orthodontic treatment.
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