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ABSTRACT

INTRODUCTION:

Teeth have been known to become impacted when fdiéyto erupt or
develop in their exact functional location, thir@lar is the most common impacted
tooth.

The third molar buds are angulated distally in tmaxilla during of
calcification. During its course of normal develogmh it changes its direction from
horizontal to mesioangular and then finally veiti¢hthe change from mesioangular
to vertical direction does not take place it letmlsrowding in the arch and the tooth
remains impacted.

Another important reason for the tooth to remaipacted is the inadequate
space present in the posterior region of the naaxill

Rapid maxillary expansion is a treatment procedcwenmonly used for
growing patients in an attempt to correct maxillagnstriction. This procedure is
known to increase the width of the maxilla becaofséhe separation of the palatine
bones through the opening of the midpalatal sutarg, buccal inclination of the
alveolar bone and molars. This activation forceas only capable of acting on the
midpalatal suture, but also on the circum-maxillsujures.

Rapid maxillary expansion not only helps in the reotion of the
malocclusion by increasing the arch perimeter kad provides enough space for the
maxillary third molars to erupt.

There have been very few studies conducted to atalihe effects of rapid
maxillary expansion on the third molar angulati®mnce the impaction of the third
molars is also due to the space constraint in thellary arch, expansion overcomes

this problem and therefore this study was conducted
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AlM:
To evaluate and compare the effects of rapid nayilexpansion treatment
and non treated patients on third molar angulation.

MATERIALS AND METHODS:

The study was a retrospective cohort study conduate38 patients who had
reported to the Department of Orthodontics and &fewstal Orthopaedics, KLE
Academy of Higher Education and Research, (KAHERER/.K Institute of Dental
Sciences, Belagavi. Pre-treatment and post-tredtorémopantomograms of patients
who underwent rapid maxillary expansion followeddsyhodontic therapy and those
who refused orthodontic treatment were traced mignughe outer angle formed by
the long axis of the molar teeth on the left amghtriside to the Frankfort Horizontal
Plane were entered and scrutinized using SPSSistialt Package For Social
Sciences Cooperation, Chicago USA) version 25.heugrtdescriptive and inferential
analysis was done to reach a final conclusion.

RESULTS AND CONCLUSION:

The post-treatment mean value for third molar was dh the right side and
77° on the left side. The difference between pad&tnent and post-treatment on the
right as well as left side for third molar was fduto be statistically significant. A
similar result was observed with respect to consoariof third molar with and
without intervention as well.

KEYWORDS: Rapid Maxillary expansion, Third molar angulation,

Orthopantomograms , Radiographs
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I ntroduction

INTRODUCTION

Third molar has many varying features ranging frahe time of its
development, calcification, its crown and root malogy, its course of eruption,final
position and also presence or absence in the @waltyc They are related to
orthodontic treatment due the possibility of thefuption and/ or impaction due to

genetic factors which manipulate planning of odiatic treatment.

Tooth impaction can be defined as a pathologicatitmn due to which the
tooth fails to erupt or develop in its normal fuinoal positior? Third molars can also
be impacted which means they are covered by ssfi¢i and/or jawbone or they only
partially break through/erupt through the gingipafiodontium. It provides a breach
for bacteria to enter around the tooth which canseainfection resulting in pain,
swelling, stiffness amongst other complicatibtige periodontitis, cystic lesions,

root resorption and it could even cause detrimesftatts on the adjacent todth.

In today’s contemporary population the third moiar one of the most
commonly found impacted tooth. Eruption of the dhinolars varies on the basis of
the genetic features , feeding pattern of the iddiad,functionality of the teeth and
racial variability: Prevalence of third molar ranges between 17-69%di& have

reported no sex predilection in the impaction aftimolars®®

The upper third molars can erupt in three planeslicgction downwards,

backwards and forwards. This movement if often yida leads to their impaction.
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I ntroduction

The third molar tooth bud starts developing in aizomtal direction which
later changes to a mesioangular direction andlyitalvertical as the tooth continues

to develop along with the growth of the jaws.

The mean age of eruption can be between 20-23 yedrsan also continue

upto the age of 25 years in a few individulls.

These teeth find it hard to occupy their placeha tdental arch due to the
inadequate space present for them , the variationdentition and the eruption
patterns also including the distance travelled iBnt and the direction varied from

other teetH.

It is established that third molar eruption notyoldads to incisor crowding,

but also buccal or lingual inclination of the sedanolars’

A clinician who treats dental abnormalities dueatsnormal tooth eruptions
(due to genetic and acquired disorders) needscarifi knowledge of basic eruption
patterns and basic molecular mechanisms such ashbigst-specific transcription
factor, CBFA1 (RUNX2). Another reason for the impiac of maxillary third molar
is the presence of bone juxtaposition at the mayiltuberosity region and in the
mandibular arch it can be due to the incompleterg®n of bone at the mandibular

ramus regior.

When the impaction of third molars was co relatedhe skeletal facial types
it was seen that thatients with a horizontal growth pattern had adowmcidence of

impacted mandibular third molars when compareti¢overtical growth patterh.
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I ntroduction

In a study conducted by Niedzielska et al it wasest that the decrease in the
arch length of the lower jaw led to crowding of teeth and it was also associated to

the insufficient space available for the third nsl erupt”.

In a normal stable occlusion the relationship betwéhe arches should be
such that the maxillary arch is wider than mandibuarch. Maxillary width

deficiency therefore should be corrected in pasieftany age by an orthodontfst.

To correct maxillary constriction in growing patierthe different expansion
procedures that can be carried out are slow , rapglrgically assisted. The type of
skeletal and dental pattern of the patient helpeterming the type of expansion that

has to be carried out.

Expansion causes increase in the transverse widitthvis due to the palatine
bones being separated because of the opening ahitfigalatal suture and buccal

inclination of the alveolar bone and mola¥s.

The posterior teeth undergo a change in their aridination due to the
opening of the midpalatal sutures which leads &dlveolar processes to bend in a
lateral direction and the palatal shelves drop imfarior direction along with the

compression of the periodontal membrahe.

This procedure increases the arch perimeter angshil correction of

crowding in the maxillary arct.

Rapid maxillary expansion treatment procedure cmmsptes the space
required for the eruption by increasing the arehimeter and also increases the

emphasis on non extraction treatment planfiing.
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I ntroduction

There have been very few studies conducted to atelihe effects of rapid
maxillary expansion on the third molar angulati®mnce the impaction of the third

molars is also due to the space constraint in thgiltary arch, expansion overcomes

this problem and therefore this study was condlcte
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Aim and Objectives

AlM AND OBJECTIVES

AlIM:

To evaluate and compare the effects of rapid maxillary expansion treatment

and non-treated patients on third molar angul ation.

OBJECTIVES:

* To evaluate the changes in the maxillary third molar angulation following rapid

maxillary expansion.

» To evaluate the changes in the maxillary third molar angulation in non-treated

patients.

» To compare the changes in the maxillary third molar angulation following rapid

maxillary expansion and non-treated patients.
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Review of Literature

REVIEW OF LITERATURE

Golovcencu et al (2019} studied the maxillary third molar using
orthopantomograms and found out that the eruptidheothird molars was favorable
in cases of molar or premolar extractions. The tacey of the third molar eruption
could also lead to orthodontic relapse. They atsped that maxillary third molar
impaction was determined by the insufficient spacailable due to the insufficient

development of the maxillary tuberosity or the draele of maxilla.

D'Souza et al (2015} stated that the current practices in the orthoddigld have
shifted towards practice of dentofacial orthopedidterefore they conclude that rapid
maxillary expansion increased the intercanine waltd the amount of relapse seen

from post expansion to post treatment was fourizktstatistically insignificant.

Akkaya et al (1998} also advocated the application of expansion pod$oso that
the extraction of healthy teeth could be avoidadhk study it was seen that the inter-

premolar width change was same as the inter-matith.

Berlocher et al (1979 in their study concluded that palatal expansionldidead to

an improvement of the arch perimeter to tooth digerepancy.

Adkins et al (1990}? concluded that transverse expansion of the alvewidrdental
arches can be brought about by rapid maxillary egjeamn compensating for the arch

perimeter deficiencies

Gohilot et al (2012§ evaluated changes in third molar angulation to ezbntal
reference plane, in patients treated with or witmemolar extractions. They found

improvements in maxillary third molar angulation the extraction group, thus
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Review of Literature

concluding that while non-extraction therapy didt m@em to have any adverse
effects, premolar extractions certainly had a pasiinfluence on the developing
maxillary third molar angulations on both sidesir@molars may be influenced by
factors other than premolar extractions. They &smd that during development of
third molars they undergo change in their angutssitppn and also undergo rotational
movements when the third molar tooth bud comedadsecproximity to the second

molar.

Sokucu et al (2008) conducted a study to determine whether rapid naayill
expansion affected the angulation of the uppedthiolars using lateral and frontal
cephalograms and found a significant differencéha angular changes in the group

undergoing maxillary expansion.

Kim at al (2003)"" found favorable changes in the patients who underyweemolar
extractions which lead to reduced impaction ratehef maxillary and mandibular
third molar. This occurred due to the mesial movetm® the teeth in the space

created by extraction.

Artun et al (2005)® found that maxillary third molar angulation imprevie patients
treated with premolar extractions whereas no ajgioée changes were observed in
mandibular third molar angulation. They also fountbre than 30° distal angulation
as well as an amount of mesial angulation of theeughird molars post treatment and
a better frequency of greater than 40 ° mesial latign of the mandibular third
molars post treatment in patients with impactiomnthin those with eruption”,
indicating that these angulations may be potentigk factors for third molar

impaction.
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Review of Literature

Jain et al (2019)° stated that the Panoramic radiograph orthopanteamog(OPG) is
the technique of choice for the evaluation of tmrdlar impaction with regard to the
angulation of the impacted tooth, the amount ofeboovering the tooth and the level

of impaction.

According toSokucu et al (2008) the uprighting of the third molar post the rapid
maxillary expansion treatment is due to the inazéaghe arch perimeter which leads

to the vertical eruption of the molars in the réiamphase.

Weyrich C et al (2010%° formulated that rapid maxillary expansion was ¢my
method that could be used to expand the midpadatake in patients with transverse
constriction of dental arch along with unilateralbdateral crossbite. This treatment
could be performed on patients within the pubegabwth spurt which was
considered the ideal time for the expansion astitgre ossifies after puberty and the

expansion procedure is difficult post this phase.

Garrett et al (2008 stated that skeletal expansion of the maxilla cedor a
triangular pattern with the wider base in the daoteregion making up for 55% of the
total expansion occurring at first premolar regiés% at the second premolar region

and 38% at the first molar region.

Tendulkar et al (20212 in their study found significantly more skeletalaciyes in
terms of increase in mandibular length and consatyua significant improvement in
the space available for lower third molar eruptas well as in the third molar

angulation following treatment with fixed twin bloc

Page 8



Methodology

MATERIALSAND METHODS

STUDY DESIGN:

Retrospective Cohort study

SOURCE OF DATA:

The study will be done on pre-treatment and poseattnent
orthopantomograms of patients who were treatedhénDiepartment of Orthodontics
and Dentofacial Orthopaedics, KLE Academy of Highslucation and Research |,

KLE VK Institute of Dental Sciences, Belagavi.

MATERIAL REQUIRED:

» Pre and post treatment orthopantomograms
» Acetate matte sheets

* Lead pencil (0.35 mm)

* Scale

» Set squares

* Protractor

* View box

INCLUSION CRITERIA:

» Patients in the age group of 14-19 years
» Patients who have undergone rapid maxillary expensieatment followed by
fixed mechanotherapy

» Patients with radiographically confirmed upperdhinolars
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» Both male and female patients

EXCLUSION CRITERIA:

» History of orthognathic surgical treatment

» History of extracted or missing permanent teethessn in the orthopantomogram
» Congenitally missing maxillary third molars as séethe orthopantomogram

* Presence of any developmental anomalies, dentbfdefiarmities or severe facial

asymmetries

SAMPLE SIZE ESTIMATION:

Sample size for the study was calculated_as 19estshjin each group (Rapid
maxillary expansion using hyrax and non-orthodaityctreated patients) with a total

of 38 subjects, based on the formula

N=2 (S)Z le2 + Z 1)

d2
Where standard deviation
$=5.53 $=4.46
d=detectable mean difference= 5.54
Z1,=1.96 at 5% error
Z13=1.282 at 90% power
So the estimated sample sizel®per group, which makes the sample $8e

in total.
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DETAILS OF THE PROCEDURES TO BE CONDUCTED DURING THE

RESEARCH

Patients will be divided into two equal groups

« Group A: 19 patients treated with rapid maxillaxpansion followed by fixed

mechanotherapy.

* Group B: 19 Patients who were advised rapid mayillexpansion but denied

orthodontic treatment.

Pretreatment and post treatment orthopantomograithdevtraced on lead
acetate paper and reference plane constructedsirstiidy is Frankfort Horizontal

Plane (FH Plane).

The outlines of the maxillary first, second anddhnolars and their long axes
are drawn on the tracing sheet. The long axis effitlst and second molar is traced
from the midocclusal point through the midpoint tbe root bifurcation and the
midpoint between the mesial and distal root tigse Tong axis of the third molar are

also traced.

The outer angles formed by the three molar axebdd-rankfort Horizontal
Plane on both the right and left sides are markeddnaeasured using a protractor. An
increase in the angle of the third molar to thenkfart Horizontal Plane, would
indicate an improvement in the position of thedhinolar after the rapid maxillary

expansion.
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METHODOLOGY:
Subjects will be divided into two equal groups
Group A Group B
19 patients 19 patients
Treated with rapid maxillary Patients who were advised rapid
expansion followed by fixed maxillary expansion but denied
mechanotherapy orthodontic treatme

Pre and Post treatment standardized orthopantomograms talenrial head position,
with teeth in centric occlusion and lips in relaxed positioh vélcollected

4

Acetate sheet will be placed on top of the radiograph anldrnidenarks including the
molars present in the maxilla and the mandible will besttac

) 2

The reference plane is taken to be the Frankfort HorizordakRlit is the line joining the

lower contour of orbit and external auditory meatus

n )

L

The outer angles formed from the long axes of the molars terémkfort Horizontal Plan
will be measured

Page 12




Methodol ogy

Figure 1: OPG tracing showing the long axis of the right and left third molar
and the outer anglesformed by the long axis of the third molar and the

Frankfort Horizontal Plane on both right and left sides.

v 4
2\ @V

Figure 2 : OPG tracing showing the long axis of the right and left second molar
and the outer angles formed by the long axis of the second molar and the

Frankfort Horizontal Plane on both theright and left sides.
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Figure 3: OPG tracing showing the long axis of theright and l€ft first molar and
the outer anglesformed by the long axis of the first molar and the Frankfort

Horizontal Plane on both theright and left sides.

The following table will be made to mention the m@@ment of the angles for both

Group A and Group B subjects :-

Variable Right Left

Pre Post Pre Post

FH Plane to *§ molar (Figure 1)

FH Plane to % molar (Figure 2)

FH Plane to ¥ molar (Figure 3)

STATISTICAL TEST:

1. Independent t- test

2. Dependent t-test
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Results

RESULTS

1) DESCRIPTIVE STATISTICS

Table 1 - Descriptive statistics of the angle of flerent teeth pre and post-

intervention on the Right side

Std.
Tooth number N Minimum Maximum Mean o
Deviation
Pre 19 32.00 95.00 52.63 16.73
Third molar (°)
Post 19 47.00 95.00 61.95 13.39
Pre 19 46.00 92.00 68.39 14.08
Second molarf)
Post 19 42.00 81.00 67.11 11.69
Pre 19 66.00 96.00 81.00 7.86
First molar (°)
Post 19 70.00 89.00 79.37 6.06

Table 1 denotes the descriptive statistics of the thre&amteeth on the right side of
the upper jaw and the pre and post interventioneslre presented in the form of
mean and standard deviation. The pre-treatmenesadll third molar, second molar
and first molar were 52.63 + 16.73, 68.39 = 14.068 81.00 + 7.86 respectively. The
post-treatment values of the same were 61.95 $91%3.11 + 11.69 and 79.37 *

6.06.
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Results

Table 2 — Descriptive statistics of the angle of fierent teeth pre and post-

intervention on the Left side

Std.
Tooth number N Minimum | Maximum Mean o
Deviation
Pre 19 60.00 93.00 79.26 10.31
Third molar (°)
Post | 19 66.00 89.00 77.68 7.39
Pre 19 56.00 81.00 67.47 7.18
Second molar f)
Post | 19 54.00 77.00 66.52 7.27
Pre 19 45.00 69.00 50.26 19.51
First molar (°)
Post | 19 42.00 80.00 60.11 13.62

The descriptive statistics of the first, second #mial molar on the left side on

the upper jaw has been depictedTable 2 The pre and post treatment mean and

standard deviation of third molar were 79.26 + 10aBd 77.68 + 7.39 respectively.

Similarly, the pre and post treatment mean anddst@hdeviation of second molar

were 67.47 = 7.81 and 66.52 £ 7.27. For the firstam pre and post-treatment values

for mean and standard deviation values 50.26 1186l 60.11 + 13.62 respectively.
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Results

Table 3 - Descriptive statistics of the angle of fferent teeth that were untreated

on the Right side

Tooth number N Minimum Maximum Mean St
Deviation
Third molar (°) 19 31.00 89.00 59.47 17.59
Second molar f) 19 56.00 86.00 72.53 7.55
First molar (°) 19 66.00 102.00 83.58 9.24

Table 3 provides certain descriptive values like the mimimy maximum, mean and

standard deviation of the three molar teeth thatwmtreated on the right upper side

of the jaw in terms of their angles. The mean atahdard deviation for the third

molar was 59.47 + 17.59, while the value for secomadar was 72.53 + 7.55 and for

first molar it was 83.58 + 9.24.
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Results

Table 4 — Descriptive statistics of the angle of fierent teeth that were untreated

on the Left side

Tooth number N Minimum Maximum Mean | Std. Deviation
Third molar (°) 19 62.00 97.00 84.47 8.53
Second molar ) 19 42.00 90.00 73.89 11.61

First molar (°) 19 33.00 79.00 54.89 12.38

The descriptive statistics of the angle of thehtebait were untreated on the
left side of the upper jaw was denoted using mimmmaximum, mean and standard
deviation and represented Trable 4. For the third molar, the mean and standard
deviation was 84.47 + 8.53 and for second molarfastimolar, the value was 73.89

+11.61 and 54.89 + 12.38 respectively.
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Results

2) PRE AND POST COMPARISON USING PAIRED T-TEST

Table 5 — Pre and post-intervention comparison ofragle amongst different teeth

on the Right side

Mean Paired t-test

Right side

difference t value df p value

Third molar: Pre vs Post-
Pair 1 -9.31 -5.768 18 0.000~
intervention

Second molar: Pre vs Post-
Pair 2 1.26316 0.393 18 0.699
intervention

First molar: Pre vs Post-
Pair 3 1.63158 0.778 18 0.446
intervention

*p value <0.05 statistically significant

The comparison of the angles of the three molahter the right side of the upper
jaw between pre-intervention and post-interventi@s done using Paired t-test and
the result has been depictedliable 5. A statistically significant difference was noted
for the third molar only (p=0.000) with a mean diffince of -9.31. A statistically
significant difference was not found with respectthe second and first molar,

although the mean difference was 1.26316 and 1&8d$pectively.
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Results

Table 6 — Pre and post-intervention comparison ofragle amongst different teeth

on the Left side

Paired t-test

Mean
Left side
difference t value df p value

Third molar: Pre vs Post-

Pair 1 1.57895 0.802 18 0.043*
intervention

Second molar: Pre vs Post-

Pair 2 -0.05263 -0.028 18 0.978

intervention

First molar: Pre vs Post-
Pair 3 -2.35294 -0.807 18 0.431
intervention

*p value <0.05 statistically significant

Table 6 provides the data for comparison of pre and pustvention angles among
the three molar teeth on the left side of the ugaerusing Paired t-test. The mean
difference of 1.57895 was found to be statisticalfynificant with respect to the third
molar (p=0.043). However, a dissimilarity was sedth respect to the second and

first molar and their differences were not foundbéostatistically significant.
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Results

3) COMPARISON BETWEEN INTERVENTION AND NO INTERVENT ION

USING UNPAIRED T-TEST

Table 7 — Comparison of angle between interventiorand NO intervention

amongst different teeth on the Right side

Mean Unpaired t-test
Right side difference
t value df p value
Pair 1 Third molar: Intervention 2.47368 0.488 18 0.050*
vs NO intervention
Pair 2 Second molar: Intervention -5.42105 -1.698 18 0.278
vs NO intervention
Pair 3 First molar: Intervention -4.21053 -1.660 18 0.160
vs NO intervention

*p value <0.05 statistically significant

Comparison of the angles of the molar teeth betwkenntervention and No

intervention group on the left side was conductethg an unpaired t-test and was

denoted inTable 7. The result with respect to the third molar teettyavas found to

be statistically significant (p=0.05). The meanfatiénce for the first and second

molar was not found to be statistically significant
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Results

Table 8 — Comparison of angle between interventiorand NO intervention

amongst different teeth on the Left side

Mean Unpaired t-test

Left side

difference t value df p value

Third molar: Intervention
Pair 1 2.78947 0.890 18 0.002*
vs NO intervention

Second molar: Intervention
Pair 2 -6.36842 -2.026 18 0.083
vs NO intervention

First molar: Intervention
Pair 3 -4.36842 -6.608 18 0.314
vs NO intervention

*p value <0.05 statistically significant

Table 8 provides the results of the comparison betweeerisntion and NO
intervention amongst the three molar teeth on #fedide of the jaw, which was
conducted using unpaired t-test. The mean differdoc the third molar tooth was
found to be statistically significant (p=0.002). wiever, a statistically significant

difference was not found for the first and secoradamteeth.
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Results

GRAPHS
MEAN & STD. DEVIATION for Right side WITH Intervention
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Graph 1: Descriptive statistics of the angle of dféerent teeth pre and post-

intervention on the Right side

Graph 1 denotes the descriptive statistics of the anglesllothe teeth at pre-
intervention and post-intervention stage on thatrigide of the jaw. For the®'12"
and 3 Molar, the pre-intervention mean values are 52@®839 and 81 degrees
respectively. The post-intervention values are $16¥.11 and 79.37 degrees for the

three teeth.
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Results

MEAN & STD. DEVIATION for Left side WITH Intervention
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Graph 2: Descriptive statistics of the angle of dféerent teeth pre and post-

intervention on the Left side

Graph 2 depicts the descriptive statistics of the angfedifterent teeth at the pre and
post intervention stage on the left side of theaugaw. The pre-intervention value for
the third molar was 79.26 degrees while the pdstwention value was 77.68
degrees. Similarly, for the second molar, the ptervention value was 67.47 degrees
and the post-intervention value was 66.52 degr€es.the ' molar, the pre-
intervention value was 50.26 degrees and the postvention value was 60.11

degrees.
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Results

MEAN & STD. DEVIATION for Right side WITHOUT
Intervention
100
90
80
70
60
50
40
30
20
10
0
Third molar Second molar First molar

Graph 3: Descriptive statistics of the angle of dférent teeth that were untreated

on the Right side

The descriptive statistics of the angles of thstfisecond and third molar on
the right side of the untreated jaw has been ddnot&raph 3. The mean value for

3% molar, 2Y molar and 1 molar are 59.47, 72.53 and 83.58 degrees respéctiv
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Results

MEAN & STD. DEVIATION for Left side WITHOUT Intervention
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Graph 4: Descriptive statistics of the angle of dierent teeth that were untreated

on the Left side

Graph 4 denotes the descriptive statistics of the thretameeth on the left side of
the untreated jaw. The mean value of the third malas 84.47 degrees, for the

second molar it was 73.89 degrees and for therfidar it was 54.89 degrees.
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Results

MEAN DIFFERENCE BETWEEN PRE AND POST INTERVENTION FOR
DIFFERENT TEETH

2 126316 1.63158 1.57895

0 n BB
-0.05263
-2

-2.35294
-4
-6
-8
-10 -9.31
18: Pre 17: Pre 16: Pre 28: Pre 27: Pre 26: Pre
vs Post-  vsPost- vsPost- vsPost- vsPost- vsPost-
interven interven interven interven interven interven
tion tion tion tion tion tion
B Mean difference -9.31 1.26316 1.63158 1.57895 -0.05263 -2.35294

Graph 5: Pre and post-intervention comparison of agle amongst different teeth

for the Right and Left side.

The comparison of the angles between the pre-iagion stage and the post-
intervention stage for the three molar teeth faihkibe left and right side of the jaw
has been depicted @raph 5. The result has been given in terms of mean diffes
between the pre and post-intervention stage. Fo3thmolar on the right side, the
mean difference is 9.31 degrees, for tfi&rolar it is 1.26 degrees and for th® 1
molar it is 1.63 degrees. A similar result has beletained on the left side. The mean
difference for the "8 molar, 2 molar and ¥ molar are 1.57, 0.05 and 2.35

respectively.
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Results

MEAN DIFFERENCE BETWEEN INTERVENTION and NO
INTERVENTION FOR DIFFERENT TEETH
4
247368 2.78947
2
0
-2 I
-4
-4.21053 -4.36842
-6 -5.42105
-6.36842
-8
18: 17: 16: 28: 27: 26:
Interventio Interventio Interventio Interventio Interventio Interventio
nvs NO nvs NO nvs NO nVS NO nVSNO nVS NO
interventio interventio interventio Interventio Interventio Interventio
n n n n n n
u Mean difference 2.47368 -5.42105 -4.21053 2.78947 -6.36842 -4.36842

Graph 6: Comparison of angle between intervention @d NO intervention

amongst different teeth for the Right and Left side

Graph 6 denotes the comparison of the angles betweenntieevéntion and no
intervention of the three teeth for both the rightwell as the left side of the jaw. For
the 3 molar on the right side, the mean difference # 2legrees, while for thé'®
molar and T molar, it is 5.42 degrees and 4.21 degrees rdsphct The mean
differences on the left side are 2.78, 6.36 an6 fo8the & molar, 2° molar and

molar teeth.
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Results

OVERALL INTERPRETATION

1. The pre and post values before and after expansigpectively for the third ,
second and first molar are as follows on the raithé:
Third molar - The difference in the mean valuep and post expansion were
found to be statistically significant with the p800 and the difference was -9.31.
This change was explained by the increase in tird tnolar angulation of
9.31°which concluded that the molar uprighting balcen place post expansion.
Second molar - The difference in the mean valugg®find post expansion were
found to be statistically insignificant with the (899.
First molar - The difference in the mean valuep@ and post expansion were
found to be statistically insignificant with the (2446.
The pre and post values before and after expansigpectively for the third ,
second and first molar are as follows on the lelt:s
Third molar - The difference in the mean valuep and post expansion were
found to be statistically significant with the p800 and the difference was 1.57.
This change was explained by a minimal decrea#igeithird molar angulation of
1.57°which
Second molar - The difference in the mean valugg®faind post expansion were
found to be statistically insignificant with the @878.
First molar - The difference in the mean valuep@ and post expansion were
found to be statistically insignificant with the @431.

2. The non-intervention group on the right and leftesishowed the average

angulation values of 59.47° and 84.47° respectif@iyhe third molars.
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Results

The non-intervention group on the right and leflesishowed the average
angulation values of 72.53° and 73.89° respectif@iyhe second molars.

The non-intervention group on the right and leftlesishowed the average
angulation values of 83.58° and 54.89° respectif@iyhe first molars.

3. The comparison of the angle between the intervergitd non-intervention group
of the third molars on the right side was stat&lycsignificant with the p=0.050
and the mean difference was 2.47.The angle wasdsed by 2.47°.

The comparison of the angle between the intervergia non-intervention group
of the second molars on the right side was stediyi insignificant with the

p=0.278 and the mean difference was -5.42. Thecamgb decreased by 5.42°.

The comparison of the angle between the interganéind non-intervention
group of the first molars on the right side wadistiaally significant with the p=0.160

and the mean difference was -4.21 The angle wasased by 4.21°.

The comparison of the angle between the intervergiod non-intervention
group of the third molars on the left side wasistiaglly significant with the p=0.002

and the mean difference was 2.78. The angle wasdsed by 2.78°.

The comparison of the angle between the intervergiod non-intervention
group of the second molars on the left side wassstally insignificant with the

p=0.083 and the mean difference was -6.36. Theeamgt decreased by 6.36°.

The comparison of the angle between the intervergiod non-intervention
group of the third molars on the left side wasistigglly significant with the p=0.314

and the mean difference was -4.36. The angle waeased by 4.36°.
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Discussion

DISCUSSION

Impaction of third molars is widely due to the uadability of space in the
dental arches. Increasing the arch perimeter ¢dtteampacted molar could erupt as
well as in cases of mesially and distally tippedlar® the expansion could help in

more vertical eruptive pattern by increasing trehdength.

In orthodontics,to overcome the deficiency in thhehdength so that the arch
length tooth size ratio can be maintained are diormigh various methods of gaining
space such as proclination of teeth , reductiotoath size , derotation of teeth |,

extractions , distalization or uprighting of molasswell expansioft

Expansion is one of the common procedure which us#isodontic or

orthopedic forces and is a conservative procedsiveedl.?®

Research has been done to study the correlatitire@xtraction of premolats
and its effect on third molar angulation as well edfect of functional appliance

treatment and its effect on third molar eruption.

Few studies have been done to see the effect @insign and third molar

angulation therefore the present study was undemtak

According to Adkins in his study the use of rapalgtal expansion was also
seen beneficial to increase the arch perimetehapitocedure caused the expansion

of the palate transversef§.

Germane et al also supported this in their stuatyrgf that expansion caused a
significant amount of increase in the arch perimeteich could also eliminate dental

crowding?*
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Discussion

Staggers in his study mentioned that not only etitvas but other factors
could also influence the inclination and erupti@thpof third molars. The angulation

of the third molars initially also has an impacttbe subsequent eruptién.

Third molar angulations have been examined indhFphalograms in many

studies done previously.

In the present study a control group undergoingmioodontic treatment was
taken to compare and evaluate the changes thatogetering in the treatment group
. The control group also helped in understandirag the molar angulation effect had
a positive response after the expansion protocather reason for this could be the
increase in arch perimeter after expansion. Irudystione by Sokucu et al a control
group was taken to compare with the expansion gemgpthe study was done using

lateral cephalogrants.

Frankfort Horizontal Plane was introduced and dwstiadd in Frankfort |,
Germany in the year 1884. It is defined as the gkxtending from the porion to the
orbitale . It is considered as a reference plamettfe skull and is used in various

craniofacial studies and orthodontics.

Measurement of third molar angulation on latergphadograms as seen in
previous studies might be subject to error becafsthe superimposition of the
contralateral images of third molars. This problemght be eliminated by using

panoramic radiographs of the same magnificatioronjer et al?®

suggested that
rotational panoramic radiography causes inbuiltodi®on effect; however, they also
stated that panoramic radiograph images can kebtelfor geometric measurements

in clinical practice, as long as they are recordadthe same machine at different
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Discussion

times. Stramotas et &l noted that liner vertical , angular measurement$ @tio
calculations can be accurately made on panorardiogeaphs . Larheim et &f and
Olive et af®also vouched for the reliability of panoramic ragtimphs in assessing
third molar position. Therefore in this study, @#lé angular measurements were done

on a panoramic radiograph.

Frankfort horizontal plane which has been usedhénstudy had been selected

as the reference plane as it does not change daentwleling.

In a study done by Gohilot et al the outer angtanfrthe long axis to the

Frankfort Horizontal Plane was considered.

In the present study the measurement of the angulé& done by using the
outer angle from the long axis of the tooth to Emankfort Horizontal Plane on the
orthopantomogram. The increase in the molar angualaxplained that the molar
tooth was moving towards a more vertical path ofp@on. A significant increase in
the angulation of the third molars on the left aigtit sides after expansion procedure

was seen.

In the present study the mean of the third molayuéation on the right side
pre and post expansion were seen to be 52.6° aAd édspectively. The mean values

on the left side pre and post expansion were seba 79.2° and 77.6 ° respectively.

The mean values of the control group who did notlemgo orthodontic

treatment were 59.4 ° on the right and 84.4 ° enleft side.

The mean difference between the pre and post exparthird molar
angulation was found to be -9.31 on the right sidd 1.5 on the left side which was

statistically significant p=0.000 and p=0.043 regpely (p <0.05) which indicated
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that in the group that underwent expansion showedherease in the third molar
angulation of 9° on the right side which led to en@ertical path of eruption and a

minimal decrease of 1° on the left side which meagigulated the tooth distally.

The results of our study are in accordance wittudysdone by Sokucu et al

where there was significant change immediatelyr @xpansion procedure( T1-T2).

The correction of third molar angulation achievéigraexpansion are similar
to the results obtained after treatment carried with premolar extraction as a

method of gaining space.

The molar angulation after the premolar extractioproved by 17° and 4 ° on

the right and left side respectively.

In our study the mean difference in the molar aagoh of the expansion
group when compared to the non treatment groupfawasd to be 2.4° on the right
and 2.7° on the left statistically significant p&B0 and p=0.002 respectively (p

<0.05).

There have been various studies conducted to deala effect of third molar
angulation after the extraction of upper premolatsough this would also lead to the
loss of two healthy teeth, still many authors imithstudies have mentioned the
change in molar angulation after extraction proto&m et al in his study found
significant changes in the impaction of the thirdlans when compared with the non-

extraction groug!
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Discussion

Another study done to compare the third molar smguh after the first
premolar extractions by Saysel et al stated thexethivas no significant difference in
the third molar angulation between extraction amd-axtraction group. He also
mentioned that there were factors other than etiras that could influence the

angulations and eruption of third moldPs.

Tendulkar et al in their study of fixed twin bloakd forsus fatigue resistance
device showed an increase in the retromolar spadespace width ratio and the
distance of the mandibular second molar, theseggdsawere more pronounced in the
fixed twin block group. Both the groups showed ioy@ment in the third molar

angulation but significantly higher in the fixedinablock group??

In this study, the angulation of the third molaldwing an expansion
protocol without extraction of any teeth seemeihtprove with the increase in molar
angulation. This was in accordance with the stuglpbkucu et al in which the third
molar angulations were measured using a lateraframal cephalogram and it was
observed that the third molar angulation was infaesl by the expansion of the

maxilla’®

In this study when the expansion group third motargulations were
compared to the group with no intervention it waers that the expansion of the
maxilla led to the increase in the molar angulatidrich led to more uprighting of the
molars as compared to the non-intervention grouigclwéxperienced no change in the
molar angulation. The second and first molars anright side showed a minimal
decrease in the molar angulations of 1.2° and te8pectively which was observed

by a slight distal angulation but on the left sititere was an increase in the molar
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angulation of 0.05 ° and 2.3 ° of the second arst fholar respectively on the right

side which was observed by a more mesial angulafidine molars.

Since the angulation of the third molars increasedlas observed that they
would erupt in a more upright manner as comparedtigulation of the molar before

undergoing expansion.

In the study done by Sokucu et®dateral cephalogram evaluation following
the rapid maxillary expansion showed that the tmiaar teeth showed improvement
in their angulation and also established that ttmamlsion led to the increase in the
intercanine and intermolar widths and this ledhte tprighting of the third molars.
This was in accordance with the study by Clarolen avhich it was observed that
rapid maxillary expansion caused an increase initiercanine width and arch

perimeter’

This could be a valid reason for the increase ah grerimeter as the study
done by Claro et al which corelated the amounixpgasion with the measurement of
intercanine width stated that it provide more sp&methe eruption of the third

molars>?
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Limitations of the study

LIMITATIONSOF THE STUDY

» This study was conducted on a sample size of 19 subjects in the age group of
14-19 years. Even though both male and female subjects were included in the
study, gender was not considered as a differentiating criterion in the present
study.

« All the landmarks were estimated from orthopantomograms which could also
have image distortions which could affect the sharpness.

» CBCT imaging could provide a better view and the expansion could also be

measured in terms of arch width increase.
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Scope of the study

SCOPE OF THE STUDY

A similar study can be done considering the gender of a larger sample to
derive conclusive results.

3-dimensional comparative analysis of maxillary expansion and molar
angulation could be studied using the CBCT imaging technique.

Dentofacial orthopedic approach can also be considered by practitioners while
planning treatment as it would help reduce the extraction of teeth during
treatment.

Mild crowding cases can be treated by expansion protocol as it increases the

arch perimeter and width.
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Conclusion

CONCLUSION

The effect of rapid maxillary expansion on the third molar angulations led to

the following conclusions :

* The upper third molar was influenced by expansion.

» Thenon treated group showed no change in the third molar angulation.

* The expansion procedure not only helped improve the angulation but also
reduced the chances of extracting premolars to improve the eruption pattern of

third molars.
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Summary

SUMMARY

The purpose of this study was to evaluate the changes in the third molar
angulation following rapid maxillary expansion in patients undergoing orthodontic
treatment and comparing the changes achieved by the expansion protocol with the
patients who refused to undergo orthodontic treatment. The study was aimed at
measuring the third molar angulation by measuring the outer angle which was formed
by the long axis of the third molar to the Frankfort Horizontal Plane. An increase in
the angulation post expansion protocol improved the molar position and helped in a

better eruptive path.

This helped us understand the importance of dentofacial orthopedics and
reduced the chances of extraction of two healthy teeth, the premolars. The rapid
maxillary expansion also leads to an increase in the arch width which aso provides

more space for the third molarsto erupt.

Statistical analyses were performed for parameters to obtain mean values for
each of the two groups, and their comparison was conducted by unpaired t-test. There
was no statistically significant difference in the molar angulation of first and second
molar but a significant difference in the angulation of third molars. There was an
increase in the molar angulation on the right and left side after rapid maxillary
expansion. An important consideration should be given to dentofacial orthopedics in

orthodontic diagnosis and treatment planning.

Page 40



Bibliography

BIBLIOGRAPHY

Almpani K, Kolokitha OE. Role of third molars intbodontics. World Journal
of Clinical Cases: WJCC. 2015 Feb 16;3(2):132.

Santosh P. Impacted mandibular third molars: Reva@wliterature and a
proposal of a combined clinical and radiologicahssification. Annals of
medical and health sciences research. 2015 Ju239-34.

Zhang W. Third molar eruption mechanisms and padteDentistry 3000. 2016
Sep 28;4(1):11-6.

Sadry S, Ok U. An evaluation of the relation betw#®e maxillary third molars
and facial proportions using cephalometric imageurdal of Oral and
Maxillofacial Radiology. 2019 Sep 1,7(3):49.

Gohilot A, Pradhan T, Keluskar KM. Effects of firstemolar extraction on
maxillary and mandibular third molar angulation eaftorthodontic therapy.
Journal of oral biology and craniofacial reseadi12 May 1;2(2):97-104.
Sokuci O, Oztirk F, Babacan H, Bicakci AA. Doesdapaxillary expansion
affect the eruption of upper third molars?. The n@rthodontist. 2008
Mar;78(2):195-200.

Niedzielska I. Third molar influence on dental amiowding. The European
Journal of Orthodontics. 2005 Oct 1;27(5):518-23.

Tassoker M, Kok H, Sener S. Is There a possiblecesson between skeletal
face types and third molar impaction? A retrospectiadiographic study.
Medical Principles and Practice. 2019;28(1):70-4.

Alpern MC, Yurosko JJ. Rapid palatal expansion dules: with and without

surgery. The Angle Orthodontist. 1987 Jul;57(3):B85

Page 41



10.

11.

12.

13.

14.

15.

16.

17.

Bibliography

Bruder C, Ortolani CL, Lima TA, Artese F, Faltinnior K. Evaluation of
palate area before and after rapid maxillary exjansusing cone-beam
computed tomography. Dental press journal of ordmtids. 2019 Oct;24(5):40-
5.

Haas AJ. Palatal expansion: just the beginning @ftafacial orthopedics.
American journal of orthodontics. 1970 Mar 1;57239-55.

Adkins MD, Nanda RS, Currier GF. Arch perimeter rtp@s on rapid palatal
expansion. American Journal of Orthodontics and tBfewcial Orthopedics.
1990 Mar 1;97(3):194-9.

Golovcencu L, Anistoroaei D, Saveanu IC, Toma V,gale G. Third
Maxillary Molar Assessment Using OrthopantomogragRgmanian Journal of
Oral Rehabilitation. 2019 Jan;11(1).

D’Souza IM, Kumar HK, Shetty KS. Dental arch chamgssociated with rapid
maxillary expansion: A retrospective model analystady. Contemporary
Clinical Dentistry. 2015 Jan;6(1):51.

Akkaya S, Lorenzon S, Ugem TT. A comparison of algand vertical effects
between bonded rapid and slow maxillary expansiocgrures. The European
Journal of Orthodontics. 1999 Apr 1;21(2):175-80.

Berlocher WC, Mueller BH, Tinanoff N. The effect ohaxillary palatal
expansion on the primary dental arch circumfereiediatr Dent. 1980 Mar
1;2(1):27-30.

Kim TW, Artun J, Behbehani F, Artese F. Prevaleatéhird molar impaction
in orthodontic patients treated nonextraction aittl @xtraction of 4 premolars.
American journal of orthodontics and dentofaciathopedics. 2003 Feb

1;123(2):138-45.

Page 42



18.

19.

20.

21.

22.

23.

24,

25.

Bibliography

Artun J, Behbehani F, Thalib L. Prediction of méagy third molar impaction
in adolescent orthodontic patients. The Angle Qitmist. 2005 Nov;75
(6):904-11.

Jain S, Debbarma S, Prasad SV. Prevalence of iegbdbtrd molars among
orthodontic patients in different malocclusions.diam Journal of Dental
Research. 2019 Mar 1;30(2):238.

Weyrich C, Noss M, Lisson JA. Comparison of a miediRME appliance with
other appliances for transverse maxillary expansidournal of Orofacial
Orthopedics/Fortschritte der Kieferorthopadie. 20U0Q71(4):265-72.

Garrett BJ, Caruso JM, Rungcharassaeng K, Farfag&iin JS, Taylor GD.
Skeletal effects to the maxilla after rapid maxilaexpansion assessed with
cone-beam computed tomography. American journalodhodontics and
dentofacial orthopedics. 2008 Jul 1;134(1):8-el.

Tendulkar PM, Pradhan T. Effects of fixed twin-lkoand forsus fatigue
resistant device on mandibular third molar angalatA comparative study.
Indian Journal of Health Sciences and Biomedicalddech (KLEU). 2021 Sep
1;14(3):340.

Kulshrestha R, Parkar A, Vibhute PK, Chetan PatV, WChandurkar K.
Methods of Gaining Space:-A Review. ES J Dent 32820;1(2):1012

Germane N, Lindauer SJ, Rubenstein LK, Revere Jiskécson RJ. Increase
in arch perimeter due to orthodontic expansion. Acae Journal of

Orthodontics and Dentofacial Orthopedics. 1991 NdWO0(5):421-7.

Staggers JA, Germane N, Fortson WM. A comparisothefeffects of first
premolar extractions on third molar angulation. Bregle Orthodontist. 1992

Jun;62(2):135-8

Page 43



26.

27.

28.

29.

30.

31.

Bibliography

Tronje G, Eliasson S, Julin P, Welander U. Imagstodiion in rotational
panoramic radiography: Il. Vertical distances. A®adiologica. Diagnosis.

1981 Jul;22(4):449-55.

Stramotas S, Geenty JP, Darendeliler MA, ByloffBierger J, Petocz P. The
reliability of crown—root ratio, linear and angulareasurements on panoramic

radiographs. Clinical orthodontics and researcB02Qov;3(4):182-91.

Larheim TA, Svanaes DB. Reproducibility of rotatbpanoramic radiography:
mandibular linear dimensions and angles. Americaurnial of Orthodontics

and Dentofacial Orthopedics. 1986 Jul 1;90(1):45-51

Olive RJ, Basford KE. Transverse dento-skeletati@hships and third molar
impaction. The Angle Orthodontist. 1981 Jan;51(1)74

Saysel MY, Meral GD, Kocadereli Tasar F. The effects of first premolar
extractions on third molar angulations. The Anglgh@dontist. 2005 Sep;75
(5):719-22.

Claro CA, Abrdo J, Reis SA, Fantini SM. Correlatibetween transverse
expansion and increase in the upper arch perimafter rapid maxillary

expansion. Brazilian Oral Research. 2006;20:76-81.

Page 44



Annexures

ANNEXURE-1: ETHICAL CLEARANCE CERTIFICATE

i

Research and Ethics Committee e

KLE V K INSTITUTE OF DENTAL SCIENCES ‘
KLE University

Accradited 'A' Grade by NAAC Placed in Category ‘A’ by MHRD (Gol)
Nehru Nagar, Belagavi - 590 010, Karnataka State

‘®: 0831-2470362 Web: http:/fwww.kledental-bgm.edu.in
FAX: 0831-2470640 E-mail:principal@kledental-bgm.edu.in

Sl. No. : 1479
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mentioned study
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KLEVK Institute of Dental Sciences KLEVK Institute of Dental Sciences
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EXPERIMENTAL GROUP VALUES

SNo Right Left
7 6 8 7 6
PRE | POST | PRE | POST | PRE | POST | PRE | POST | PRE | POST | PRE | POST
1 450 570 70° 68° 76° 70° 760 68° 65° 62° 63° 450
2 48° 620 700 71° 80° 78° 83¢ 84 770 760 56¢ 450
3 44- 47° 740 740 770 89- 88 88 69- 720 450 520
4 570 76° 60- 420 83 70° 84 82- 81- 62° NA 730
5 320 500 65¢ 76° 78° 850 93¢ 81- 720 740 450 620
6 40° 520 47° 530 78° 75° 760 700 63° 65° 49 420
7 48° 60° 920 80° 90° 83 90- 730 62° 540 60- 48°
8 560 63° 550 700 66° 75° 60° 730 570 64° 69 760
9 950 850 90- 60° 950 80° 67° 66° 65° 63° 64° 66°
10 68° 730 66° 730 80° 840 770 820 67° 760 620 80°
11 460 57° 69 720 81 78° 820 85¢ 760 770 550 460
12 47° 520 730 75° 78° 89 870 89- 68° 730 440 530
13 44- 47° 59 43° 84 70° 83 84 80- 63° NA 740
14 60° 76° 640 770 79 850 920 820 710 750 44- 63°
15 320 50° 460 540 79° 75° 750 710 620 66° 48° 450
16 450 520 970 81 910 83 9l- 740 61° 550 590 49
17 460 60° 540 71° 67° 75° 61o 740 560 65¢ 68° 770
18 560 63° 89 61° 96° 80° 65¢ 67° 640 64° 63° 67°
19 91- 950 65° 740 81 84 760 83 66° 770 61° 790
CONTROL GROUP DATA
Right Left
S.No. 8 7 6 6 7 8
1 55 71 87 90 73 33
2 45 66 87 85 73 59
3 43 63 82 88 | 42 | 41
4 89 71 80 84 | 80 75
5 45 75 78 88 73 | 47
6 31 56 66 76 60 57
7 62 72 81 62 67 57
8 58 61 77 83 67 a7
9 62 67 85 85 70 69
10 33 73 76 77 67 36
11 88 72 66 85 78 60
12 80 78 78 82 70 | 40
13 40 84 89 94 | 90 50
14 77 79 89 97 90 60
15 56 86 102 81 83 79
16 64 77 ) 91 85 60
17 59 74 86 89 72 60
18 61 75 98 72 90 52
19 82 78 91 96 74 | 61
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