ISSN: 2581-5989

PubMed - National Library of Medicine - ID: 101738774

International Journal of Dental Science and Innovative Research (1JDSIR)

IJDSIR : Dental Publication Service
Available Online at: www.ijdsir.com
Volume — 5, Issue — 3, May - 2022, Page No. : 100 - 113

Change in morphology of condyle, glenoid fossa and articular eminence after myofunctional appliance therapy — A

retrospective study

'Dr. Akshay Parmar, Lecturer, D Y Patil Dental School, Pune 30, Sarvodaya Society, Mundhwa Pune - 411036
?Dr. Krishnakumar Jaju, Reader, YCMM & RDF’s Dental College, Ahmednagar
*Dr. Avinash Mahamuni, Professor, YCMM & RDF’s Dental College, Ahmednagar

“*Dr. Ketan Gore, Reader, Yashwantrao Chavan Dental College, Ahmednagar

Corresponding Author: Dr. Akshay Parmar, Lecturer, D Y Patil Dental School, Pune 30, Sarvodaya Society, Mundhwa

Pune - 411036

Citation of this Article: Dr. Akshay Parmar, Dr. Krishnakumar Jaju, Dr. Avinash Mahamuni, Dr. Ketan Gore, “Change

in morphology of condyle, glenoid fossa and articular eminence after myofunctional appliance therapy — A retrospective
study”, IJDSIR- May - 2022, Vol. — 5, Issue - 3, P. No. 100 — 113.
Copyright: © 2022, Dr. Akshay Parmar, et al. This is an open access journal and article distributed under the terms of the

creative commons attribution non-commercial License. Which allows others to remix, tweak, and build upon the work

non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.

Type of Publication: Original Research Article

Conflicts of Interest: Nil

Abstract

The goal of dentofacial orthopaedics is to maximize the
potential of growth and guide the growing face and
developing dentition towards the pattern of optimal
development.

In the treatment of patients with Class 1l malocclusion
with  mandibular retrognathia, different removable
(Activator, Bionator, Twin-Block, etc) or fixed (Herbst,
Jasper Jumper, Forsus, Twin-Force, etc) functional
appliances have been used to encourage or redirect the
growth of mandible to correct skeletal discrepancy.

In orthodontics, comparison of pre-treatment and post
treatment data is important to assess treatment results.
Cephalometric  superimpositions have been used
frequently for this purpose. To assess the morphological
changes in the glenoid fossa, mandibular condyle and

the articular eminence in response to myofunctional

appliance. The purpose of the study is to correlate the
changes in the glenoid fossa, articular eminence and the
mandibular condyle.

Keywords: Mandibular condyle, articular eminence,
Glenoid fossa, Myofunctional appliance, Radiographic
block,
Temporomandibular joint, Growth and development

study,  Morphology, Twin Activator,
Introduction

Orthodontists are interested in Class Il malocclusions
since they account for 51% of all malocclusions (23
percent in children, 15 percent in youth and 13 percent in
adults). Class Il malocclusions can result from many
contributing components, both dental and skeletal.
Although both maxillary protrusion and mandibular
retrusion have been identified as potential causes, it has
been observed that mandibular retrusion is the most

prevalent component in a Class Il sample group.1 The
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optimal method of treatment for Class Il patients with
retrognathic mandibles is to target the mandible and try
to change the quantity or direction of growth in the
mandible. Functional appliance therapy is the most
common treatment for this condition.?

Functional appliances, also known as myofunctional
appliances, are utilised in growth modification
treatments to intercept and cure jaw discrepancies that
are mediated by the orofacial muscle. The idea that a
new pattern of function dictated by the appliance leads to
the formation of a matching new morphologic pattern is
the theoretical foundation of functional therapy in
general. The success of a functional appliance treatment
is determined on case selection, diagnosis, and appliance
selection.’

Functional appliances have been utilised to stimulate or
redirect the growth of the mandible to rectify skeletal
discrepancies in individuals with Class Il malocclusion
and mandibular retrognathism.*

The purpose of dentofacial orthopaedics is to optimise
growth potential and steer the developing face and teeth
toward an ideal development pattern.’

Functional appliances were not often wused in
orthodontics until the 1970s. This was partly due to
ground-breaking animal experiments that showed that
protruding the jaw forward might cause bone
abnormalities. The hypothesis that soft tissue stretching
might enhance bone formation appeared to be validated
in the early investigations. As a result, there remained
debate until the 1970s about the effectiveness of
functional appliances in correcting Class |l
malocclusions.®

Because of the various variations in quantifying
treatment outcome factors, it's currently impossible to
get solid answers about appliance efficacy from the

research. Some researchers use the Condylion (Co) as
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the posterior end point for determining total mandibular
length, while others use the articulare (Ar). Furthermore,
treatment durations and follow-up periods differ.?

In orthodontics, comparison of pre- treatment and post-
treatment data is important to assess treatment results.
Cephalometric super impositions have been used
frequently for this purpose. Whereas we use examination
of OPGs in our current study.

The three-dimensional position connection between the
condyle, glenoid fossa, and articular eminence is
represented by TMJ components. It is an articular triad
with two points of contact provided by the TMJ and a
third point of contact provided by the dentition. The
TMJ is formed by the mandibular condyle fitting into the
mandibular fossa of the temporal bone and is separated
by the articular disc, which is a third non-ossified bone.
It is well recognised that skeletal components have the
capacity to remodel during life, which is an important
consideration when establishing a direct link between a
patient receiving myofunctional appliance therapy and
his or her environment.”

The purpose of our study is to compare the changes in
the glenoid fossa, articular eminence and the mandibular
condyle before and after the functional appliance
treatment using OPGs.

Materials and method

1. 0.35mm Lead pencil.

2. Matt acetate cephalometric tracing sheets. 3. X ray
view box.

4. Pre-treatment and Post- functional panoramic
radiographs of 30 patients.

5. Specially designed template with an inscribed
millimetre scale at the angles of 30°,60°, 90°, 120°, 150°
and 180° respectively. (fig.6).
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Panoramic radiographs of 30 patients undergone
myofunctional appliance treatment were selected from
the archives of the Department of Orthodontics
according to inclusion criteria. After the selection, all the
panoramic radiographs were traced manually using a
0.35mm lead pencil on acetate tracing paper using the x-

ray view box. Skeletal landmarks required for the

evaluation of panoramic radiographs are located which

Fig 1: Armentarium used for the study are mentioned below:

Landmarks

1. Condylion (Co): Most superior point on head of
mandibular condyle

2. Coronoid point (Cor): Most superior point on
coronoid process

3. Sigmoid notch point (Snp): Deepest point on
sigmoid/ mandibular notch

4. Gonion (Go): Most posteroinferior point at the
angle of mandible

5. Ante onion (Ag): Highest point of the notch or
concavity of the lower border of the ramus where it joins
the body of the mandible

Fig 2: X-ray View box 6. Orbitale (Or): Lowest point on bony orbit

This is a retrospective study carried out in the 7. Anterior nasal spine (ANS): Tip of bony anterior
department  of  Orthodontics and  Dentofacial nasal spine

Orthopaedics. r ,:h, ‘/ , ‘/n s gl

The available records of the patients were used for the ?\ e U L,’: e , Q-‘
study. This study consisted of panoramic radiographs of ! | N (7 f-"f,*'ﬁ-j’«‘ A X R I"‘T‘f"‘,’ ‘\\ \ \ew

30 patients of 9 to 16 years old individuals and who had 'l { —"__ ':' ' ¥ ‘ {'\' _’,l
undergone myofunctional appliance therapy. |‘ ' ‘.‘ "‘.-~:--r,~‘ ’ ‘, Y » B \

Inclusion criteria o A (A L aNEET A
1. Patients undergone myofunctional appliance \\\ ' o e o8
therapy. St ——

Exclusion criteria Fig 3: OPG Tracing and landmarks to be marked.

1. Unacceptable quality radiographs.

2. History of orthodontic intervention.

© 2022 1IDSIR, All Rights Reserved
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L ]
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Fig 4: Condyle, Glenoid fossa & Articular eminence
position on the OPG

The two orbitale (Or) points were joined on the
panoramic radiographs by passing a line through it. The
glenoid fossa, the condyle and the articular eminence
were traced on the radiographs respectively (fig. 4).
Parameters which were studied are constructed and
measured as follows

Centre of the condyle

e  Two tangents were constructed to the condyle in the
vertical plane parallel to each other (Line 1 and 2).

e Animaginary line (neck line) was constructed at the
neck of the condyle perpendicular to the tangents (Line
3).

e A line was constructed (Head of the condyle line)
parallel to this imaginary line and passing through the
highest point on the condyle forming a rectangle (Line
4).

e Diagonals were constructed to this rectangle to
construct the centre which will be considered as the
centre of the condyle.

Measuring procedure

Using the centre of the condyle; the template was kept
over the tracing such that the 0 coincides with the centre
of the condyle. And the horizontal reference line on the
scale was kept parallel to the imaginary line which was
constructed at the neck of the condyle. The millimetre

markings on the scale were than used to measure the

© 2022 1IDSIR, All Rights Reserved

condyle and the glenoid fossa at 30°,60°, 90°, 120°, 150°
and 180° respectively. The millimetre markings on the
scale were also used to measure the distance of articular
eminence.
1. The

systematically filled in the table (Annexure). These

measurements  obtained, were than

measurements obtained were than calculated to their
mean values of condyle, glenoid fossa and articular
eminence respectively (Table no. 1,2,3).

2. All obtained data was statistically analysed.

N
N

mm mw Cgeiry 08 Donadpie
wiebi

Li=g |

L

Fig 5: Schematic representation of location of centre of

condyle

Fig 6: Specially designed scale used for measuring in

mm.
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Fig 7: Representation of measuring the condyle, glenoid
fossa and articular eminence using the centre of the
condyle and the specially designed scale

Results

The present study was carried out to evaluate change in
morphology of condyle, glenoid fossa and articular
eminence after myofunctional appliance therapy. To
perform this study panoramic radiograph of 30 patients
undergone myofunctional appliance therapy were
selected from the records. This study was performed by
measuring the values obtained from the pre-treatment
and post-functional analysis of condyle, glenoid fossa
and the articular eminence respectively.

All the condylar, glenoid fossa and the articular
eminence values were measured as follows

1. Pre-treatment and post-functional condyle and
glenoid fossa were measured in millimetres using the
template at 30°, 60°, 90°, 120°,150° and 180°
respectively (Annexure).
2. Pre-treatment and  post-functional  articular
eminence were measured in millimetres using the
template (Annexure).

3. A mean value for all the condyle and the glenoid
fossa were measured at 30°, 60°, 90°, 120°, and 180°
respectively (Tables no. 1, 2).

4. A mean value for the articular eminence was

measured (Table no. 3).

© 2022 1JDSIR, All Rights Reserved

5. Standard deviation, mean difference and the
standard deviation of difference were calculated. Paired t
test was performed for the t value and the p value (Table
no. 4).

Statistical procedures

All data were measured manually and then entered into a
computer by giving coding system, proofed for entry
errors

e Data obtained was compiled on a MS Office Excel
Sheet (v 2019, Microsoft Redmond Campus, Redmond,
Washington, United States).

e Data was subjected to statistical analysis using
Statistical package for social sciences (SPSS v 26.0,
IBM).

e  Descriptive statistics like Mean & SD for numerical
data has been depicted.

v Intra group comparison was done using paired t test
(up to 2 observations)

For all the statistical tests, p<0.05 was considered to be
statistically significant, keeping a error at 5% and P error
at 20%, thus giving a power to the study as 80%.

* = statistically significant difference (p<0.05)

** = statistically highly significant difference (p<0.01)

# = non-significant difference (p>0.05) ... for all tables
% since SD is 0, comparisons could not be made (Table
no.4)

There was a statistically highly significant difference
seen for the values between the time intervals (p<0.01)
for: (Table no.4)

Post functional readings of CV 90 showed statistically
higher significant difference. Post functional readings of
Cv 150

difference. Post functional readings of CV 180 showed

showed statistically higher significant
statistically higher significant difference. Post functional

readings of GFV 90 showed statistically higher
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significant difference. Post functional readings of GFV
90 showed statistically higher significant difference.

Post functional readings of GFV 180 showed statistically
higher significant difference.

There was a statistically non-significant difference seen
for the values between the time intervals (p>0.05) for
AEV, CV 30, GFV 60 & GFV 120 (Table no. 4)

Tables

Post functional readings of AEV showed statistically
non-significant difference. Post functional readings of
CV 30 showed statistically non-significant difference.
Post functional readings of GFV 60 showed statistically
non-significant difference. Post functional readings of

GFV 120 showed statistically non-significant difference.

Comparison of Pre and Post functional condylar mean values in millimetres

Value Pre treatment Post functional
CV 30 6 5.93

CV 60 7 6

CV 90 6.83 7.73

CV 120 6.67 7.93

CV 150 6.53 7.43

CV 180 5.73 6.47

Table 1: Mean values of the Condyle.

Comparison of Pre and Post functional Glenoid fossa mean values in millimetres

Value Pre treatment Post functional
GFV 30 8.5 8.77

GFV 60 10.97 10.97

GFV 90 11.27 12.2

GFV 120 8.5 8.77

GFV 150 14.77 12

GFV 180 16 141

Table 2: Mean values of the Glenoid fossa.

Comparison of Pre and Post functional Articular eminence mean values in millimetres

Value Pre treatment Post functional
AEV 11.07 11.07
Table 3: Mean values of the articular eminence.
Mean |Std. Deviation |Std. Error Mean [Mean diff |SD of diff |T value |p value of paired t
test
Pre-Treatment AEV 11.07 |1.081 197 .000 371 .000 1.000#
Post Treatment AEV 11.07 |1.015 185

© 2022 1JDSIR, All Rights Reserved
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Pre-Treatment CV 30  |6.00 |.000 .000 .067 .254 1439 |.161#
Post Treatment CV 30 |5.93 |.254 .046

Pre-Treatment CV 60  |7.00° |.000 .000
Post Treatment CV 60 |6.00* |.000 .000

Pre-Treatment CV 90 |6.83 |.379 .069 -.900 .607 -8.115 |[.000**
Post Treatment CV 90 |7.73  |.583 .106

Pre-Treatment CV 120 |6.67 |.479 .088 -1.267 .583 -11.894 |.000**
Post Treatment CV 120 |7.93 |.450 .082

Pre-Treatment CV 150 |6.53 |.507 .093 -.900 712 -6.924 |.000**
Post Treatment CV 150 |7.43 |.504 .092

Pre-Treatment CV 180 |5.73 |.450 .082 -.733 .740 -5.430 |.000*
Post Treatment CV 180 |6.47 |.571 .104

Pre-Treatment GFV 30 |8.50 |.682 125 .267 .828 1.765 |.088#
Post Treatment GFV30 |8.77 |.935 2171

Pre-Treatment GFV 60 |10.97 |.718 131 .000 .695 .000 1.000#
Post Treatment GFV60 |10.97 |.669 122

Pre-Treatment GFV 90 (11.27 |.907 .166 .933 .868 5.887 [.000**
Post Treatment GFV90 |12.20 |.887 162

Pre-Treatment GFVV120 (8.50 |.682 125 267 .828 1.765 |.088#
Post Treatment GFV|8.77 |.935 A71

120

Pre-Treatment GFV 150 |14.77 |1.073 196 -2.767 1.165 -13.006 |.000**
Post Treatment GFV|12.00 |.788 144

150

Pre-Treatment GFV 180 |16.00 |1.050 192 -1.900 .803 -12.960 [.000**
Post Treatment GFV|14.10 |.960 175

180

Table 4: Comparison of Pre vs Post values (T value and P value)

© 2022 1JDSIR, All Rights Reserved
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Graphs
Graph 1: Mean values of the Condyle.

Comparison of Pre vs Post functional mean values of Condyle
Il Pre-treatment

Bl  Postfunctional

© W T~ 50D

Graph 2: Mean values of the Glenoid fossa.
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Graph 3: Mean values of the Articular Eminence.

Comparison of Pre treatment vs Post functional mean values of Articular
eminence
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B Pre Treatment AEV
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B Post Functional AEV

Pre Trestment AEV Post Functional AEV

Discussion

The goal of dentofacial orthopaedics is to maximize the
potential of growth and guide the growing face and
developing dentition towards the pattern of optimal
development®. The efficacy of functional appliances no
longer needs to be proved. Researchers like Vahedi far
M * claim the main effect of functional appliance
therapy is increased condylar growth while other
researchers such as Bhattacharya P ° have contended that

the main effect is remodelling of the glenoid fossa.

© 2022 1IDSIR, All Rights Reserved

Comparison of pre- treatment and post- treatment data is
important to assess treatment results. Cephalometric
superimpositions have been used frequently for this
purpose, whereas we have used examination of OPGs in
our current study. This was a retrospective study in
which pre and post functional therapy panoramic
radiographs of 30 patients of 9 to 16 years old
individuals, who had undergone myofunctional
appliance therapy were studied and compared.

Here in our study the findings were as follows

Condyle

According to the results growth in posterior and superior
direction of the condyle was seen. The post functional
readings of condyle showed growth/deposition of
0.9mm, 0.9mm and 0.7mm at 90°, 150° and 180°
respectively. This resulted in forward and downward
growth of the mandible.

According to Louis J. Baume’s (1961) ¥  study in
macaca mulatta, Stephen William’s (1982) *® implant
study to evaluate condylar development during activator
treatment and Bus Chang et AL’s (1998)
cephalometric study showed similar type of results as
our study in which mandible is displaced in anterio-
inferior direction because of cartilaginous deposition on
posterior superior aspect of the condyle.

Glenoid fossa

According to the results growth is seen in posterior and
superior region of the glenoid fossa. Post functional
readings showed deposition / growth of 0.9 mm, 2.7mm
and 1.9mm at 90°, 150° and 180° respectively. Relative
to the cranial base reference structures, the fossa was
displaced anteriorly and inferiorly which lead to
secondary displacement of mandible anteriorly and

inferiorly.

D. G. Woodside et al (1987)™ and Bhattacharya P et al. [S

(2013) °, on continuous and progressive mandibular y=—q
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protrusion which is similar to results as our study,
showed. They studied the influence of functional
appliance therapy on glenoid fossa remodelling and
evaluated the glenoid fossa response to myofunctional
treatment in skeletally retruded mandibular cases
respectively. They also observed the displacement of the
fossa anteriorly and inferiorly resulting from the forward
and downward rotation of the mandible.

Bishara (1989) * also found the similar type of changes
in the glenoid fossa after continuous anterior
repositioning of the condyle in his animal experimental
study. He observed all the experimental animals,
including, most importantly, the mature adult, a large
volume of new bone had formed in the glenoid fossa.
With this bone formation and the resorption along the
posterior border of the post glenoid spine, the glenoid
fossa appeared to be remodeling anteriorly.’
(1996) ¥

contraindicating result of the study with increased

Tuominen M, Kantomaa found a
upward displacement of the glenoid fossa on mandibular
growth. It showed extensive anterior remodelling of the
glenoid fossa and further it contributes toward Class 11
correction. The observation of the study was that the
growth of the cartilage pushes the mandible downwards.
Avrticular eminence

Post functional readings in our study for articular
eminence showed no significant difference.
Contradicting to our study, change in the morphology
was seen in the studies performed by Elias G. Katsavrias
(2003) ** and Buschang et al (1998) *” which showed the
effect of activator appliance on the articular eminence.
Articular eminence showed significantly more posterior
and less superior growth than the condyle.

Robert Hinton (1981)* studied the changes in articular
eminence morphology with dental function. The data
evidence that the

from his study provided

© 2022 1JDSIR, All Rights Reserved

temporomandibular joint (TMJ) undergoes continuous
morphological alteration throughout adult life and that
these alterations are probably mediated by dental
function.

Lawther ('56) compared the x-ray contours of
temporomandibular joints in two groups of male adults.
The individuals who were edentulous for three years or
more showed a decrease in slope of the articular tubercle
and a decrease in height of the mandibular fossa when
compared to similar aged individuals having good
dentitions. Unpublished measurements by McCabe and
Moffett on archaic Indian skulls show that in

temporomandibular  joints with clear-cut arthritic
changes, the posterior slope of the tubercle forms a
smaller angle with the Frankfurt plane than that seen on
the opposite normal joint in the same specimen or in
comparable skulls with both joints normal. The same
kind of regressive remodeling can be demonstrated
roentgenologic ally on the articular tubercle if one
follows the continuing arthritic changes in a patient.
Various types of evidence are available which indicate
that joint contours do undergo regressive changes.** This
shows that change in dentition can result in regressive
changes in the temporomandibular joints.

As our study is conducted on growing patients the
eruption of teeth in the mixed dentition period can result
in change in the morphology of the temporomandibular
joints.

The studies above showed changes in the morphology of
the articular eminence. Whereas, it is contradicting to the
results obtained in our study. Probably due to poor
resolution of older x-rays used in the study could not
have shown the changes in the articular eminence. Some
better investigation methods like MRI and CT scans

would have shown changes in the articular eminence.
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Mode of action of functional appliance

The temporomandibular joints (TMJ) is a complex
articular system which is located between the mandible
and the temporal bone. The articular eminence forms the
anterior limit of the glenoid fossa and is a part of the
temporal bone on which the condylar process slides
during mandibular movements. The temporomandibular
joint consists of articulations between three surfaces; the
glenoid fossa and articular tubercle (from the squamous
part of the temporal bone), and the head of mandible that
is the condyle (fig: 8).

Articular disc - The articular disc is a fibrous extension
of the capsule that runs between the two articular
surfaces of the temporomandibular joint. The disc
articulates with the mandibular fossa of the temporal
bone above and the condyle of the mandible below. The
disc divides the joint into two sections, each with its own
synovial membrane. The disc is also attached to the
condyle medially and laterally by the collateral
ligaments. The anterior disc attaches to the joint capsule
and the superior head of the lateral pterygoid. The
posterior portion attaches to the mandibular fossa and is
referred to as the retro discal tissue.*?

The capsule is a fibrous membrane that surrounds the
joint and attaches to the articular eminence, the articular

disc and the neck of the mandibular condyle (fig. 9).

Mandibular Fossa

Articular M

Tubercle / Articular Disk

Mandibular Head

Fig 8: Anatomy of the TMJ *?
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Mangibular Fossa

Superior head of
Lateral Prerygond Supenor Synovial
- C.’-‘ltv

Articular Disc

Inferior Synovial
Cavity

Y

» Retrodiscal Tissue

4
g’ Condyle

Inferior bead of {
Lateral Pterygosd

The Temporomandibular Joint

Fig 9: The Temporomandibular Joint *

Our study showed growth in the posterior and superior
direction of the condyle and posterior aspect and the roof
of the glenoid fossa. Similarly, according to John

20

Voudouris the glenoid fossa promotes condylar

growth with the use of orthopedic mandibular
advancement therapy. Initially, that displacement affects
the fibro cartilaginous lining in the glenoid fossa to
induce bone formation locally. The glenoid fossa and the
displaced condyle are both influenced by the articular
disk, fibrous capsule, and synovium, which are
contiguous, anatomically and functionally, with the
viscoelastic tissues (fig.10). Therefore, condylar growth
is affected by viscoelastic tissue forces via attachment of
the fibrocartilage that blankets the head of the condyle.”
Three-dimensional perspective illustrates the growth
relativity hypothesis in the orthopedically advanced
condyle. The posterior, anterior, and lateral attachments
of the retrodiskal-articular disk complex are shown
(fig.11).

backward by these and other attachments. The

The condyle may be guided upward and

retrodiskal-articular disk complex is pulled in the
opposite direction of the arrows for glenoid fossa
modification. The altered dynamics of the clear, viscous
synovial fluid that perfuses posteriorly in the small lower

TMJ chamber may facilitate growth beneath the

o))
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hydrophilic condylar fibrocartilage. This is followed by
the stretch of non-muscular viscoelastic tissues. Third
and the most interesting aspect is the new bone
formation some distance from the actual retrodiskal
tissue attachments in the fossa (fig.12). In the upper
chamber, the opposing anterior flow of synovial fluids
may similarly influence GF growth.® In our study, we
observe the downward and forward repositioning of the
mandible which resulted in viscoelastic tissue forces on
the head of the condyle and the glenoid fossa. This
further resulted in condylar and glenoid fossa growth.
The effective TMJ changes can be attributed to
remodeling and repositioning of the glenoid fossa and/or

to condylar position changes within the fossa. *°

Anterior Attachment of
Retrodiscal Tissues to
Glenoid Fossa

Articular

Fig 10: Growth relativity hypothesis for condylar and

glenoid fossa growth with continuous orthopaedic

L. A
m' eminence

displacement.?

Fig 11: The growth relativity hypothesis in the

orthopedically advanced condyle.?

© 2022 1JDSIR, All Rights Reserved

Nier

Fig 12: Transduction: photomicrograph of under
calcified parasagittal section of the glenoid fossa where
the condyle was orthopedically advanced for 12-weeks.?
Limitation of the study

1. Further research with a large sample size is warranted
for establishing more significant values of all the
parameters measured under this study.

2. The Millimeter scale used is a large unit of
measurement.

3. Study using other methods like MRI and CT scan can
give more precise readings and less human errors.
Clinical significance

The present study has uncovered the contribution in the

relocation of glenoid fossa, condyle and articular

eminence in functional correction of Class I
malocclusion.

There was strong correlation between anterior
displacement of the glenoid fossa and sagittal

repositioning of mandible.

This study will also help in differentiating the skeletal
and the dento - alveolar changes.

Conclusion

The present study concludes that

1. Favourable effective changes in the TMJ were
observed post myofunctional appliance therapy.

2. There were significant changes seen in the

morphology of the condyle and the glenoid fossa.
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3. The anterior mandibular positioning contributes to
the glenoid fossa remodelling.

4. There were no to minimum changes seen in the
morphology of the articular eminence.

List of Abbreviations

Abbreviation Full forms

Mm Millimetre

SD Standard Deviation

Fig Figure

No Number

N,n Sample

GF Glenoid Fossa

Co Condyle

AE Articular eminence

Cov Condylar value

Gfv Glenoid fossa value
AEV Articular eminence value
T™J Temporomandibular joint
OPG Orthopantomagram

References

1. Bishara SE, Ziaja RR. Functional appliances: a
review. American of Orthodontics and
Dentofacial Orthopedics. 1989 Mar 1;95(3):250-8.

2. Chen JY, Will LA, Niederman R. Analysis of

efficacy of functional appliances on mandibular growth.

Journal

American Journal of Orthodontics and Dentofacial
Orthopedics. 2002 Nov 1;122(5):470-6.

3. Sachin Katole MD, Sheetal Jankare MD, Prafull
Parch Ake MD. Treatment of Class Il Malocclusion with
Combined Twin Block and Fixed Appliance Therapy
with Correction of Bolton™ s Discrepancy-3 Year Follow
Up.

4. Ma X, Fang B, Dai Q, Xia Y, Mao L, Jiang L.
activator

Temporomandibular  joint changes after

appliance therapy: a prospective magnetic resonance

© 2022 1IDSIR, All Rights Reserved

imaging study. Journal of Craniofacial Surgery. 2013 Jul
1;24(4):1184-9.

5. Bhattacharya P, Raju PS, Gupta A, Agarwal DK.
Glenoid Fossa Response to Myofunctional Treatment in
Skeletally  Retruded
Orthodontic Society. 2013 Jan 1; 47(1):33-8.

6. DiBiase AT, Cobourne MT, Lee RT. The use of
functional appliances in contemporary orthodontic
practice. British dental journal. 2015 Feb;218(3):123-8.
7. Verma P, Mahajan P, Faraz SA, Srikanth K,

Ravichandra B, Bathla N. Evaluation of condyle-fossa

Cases. Journal of Indian

position and articular eminence angulation in dentate and
edentate patients—A cephalometric pilot study. Journal of
Indian Academy of Oral Medicine and Radiology. 2020
Jul 1;32(3):222.

8. Breitner C. Bone changes
experimental orthodontic treatment. AM J OR~HOD
ORAL SURC 1940; 26:521-47.

9. Williams S, Melsen B. Condylar development and

resulting from

mandibular rotation and displacement during activator
treatment: an implant study. American journal of
orthodontics. 1982 Apr 1;81(4):322-6

10. Harvold EP. The
orthodontics. St. Louis: The CV Mosby Company, 1974.
11. Joint
Rehabilitation of the Injured Athlete: Expert Consult-
Online and Print. 2012 Feb 2:282.

12. Hinton RJ.
morphology with dental function. American Journal of
Physical Anthropology. 1981 Apr;54(4):439-55.

13. Baume LJ, Derichsweiler H. Is the condylar growth

activator in interceptive

T. Temporomandibular Joint. Physical

Changes in articular eminence

canter responsive to orthodontic therapy? An
experimental study in macaca mulatta. Oral Surgery,
Oral Medicine, Oral Pathology. 1961 Mar 1;14(3):347-

62.

Pagel 1 1



Dr. Akshay Parmar, et al. International Journal of Dental Science and Innovative Research (IJDSIR)

14. Atkinson WB. The effects of the angle of the
articular eminence on anterior disk displacement. J.
Prosthet. Dent. 1983; 49:554-5.

15. Woodside DG, Metaxas A, Altuna G. The influence
of functional appliance therapy on glenoid fossa
remodelling. American Journal of Orthodontics and
Dentofacial Orthopedics. 1987 Sep 1;92(3):181-98.

16. DE Vincenzo JP. Changes in mandibular length
before, during, and after successful orthopedic correction
of Class Il malocclusions, using a functional appliance.
American Journal of Orthodontics and Dentofacial
Orthopedics. 1991 Mar 1;99(3):241-57.

17. Buschang PH, Santos-Pinto A. Condylar growth
and glenoid fossa displacement during childhood and
adolescence. American journal of orthodontics and
dentofacial Orthopedics. 1998 Apr 1;113(4):437-42.

18. Lund DI, Sandler PJ. The effects of Twin Blocks: a
prospective controlled study. American Journal of
Orthodontics and Dentofacial Orthopedics. 1998 Jan
1;113(1):104-10.

19. Stucki N, Inger vall B. The use of the Jasper Jumper
for the correction of Class Il malocclusion in the young
permanent dentition. The
Orthodontics. 1998 Jun 1;20(3):271-81.

20. Voudouris JC, Kuftinec MM. Improved clinical use

European Journal of

of Twin-block and Herbst as a result of radiating
viscoelastic tissue forces on the condyle and fossa in
treatment and long-term retention: growth relativity.
American Journal of Orthodontics and Dentofacial
Orthopedics. 2000 Mar 1;117(3):247-66

21. Ruff S, Wiisten B, Pancherz H. Temporomandibular
joint effects of activator treatment: a prospective
longitudinal magnetic resonance imaging and clinical
study. The Angle Orthodontist. 2002 Dec;72(6):527-40.
22. Katsavrias EG. The effect of mandibular protrusive
articular ~ eminence

(activator)  appliances  on

© 2022 1IDSIR, All Rights Reserved

morphology. The  Angle  Orthodontist. 2003
Dec;73(6):647-53.

23. Pancherz H, Fischer S. Amount and direction of
temporomandibular joint growth changes in Herbst
treatment: a cephalometric long-term investigation. The
Angle Orthodontist. 2003 Sep 1;73(5):493-501.

24. Katsavrias EG, Voudouris JC. The treatment effect
of mandibular protrusive appliances on the glenoid fossa
for Class Il correction. The Angle Orthodontist. 2004
Feb;74(1):79-85.

25. Arici S, Akan H, Yakubov K, Arici N. Effects of
fixed functional

appliance  treatment on the

temporomandibular  joint. ~ American  journal of
orthodontics and dentofacial Orthopedics. 2008 Jun
1;133(6):809-14.

26. Mérida Velasco JR, Rodriguez Vazquez JF, De la
Cuadra Blanco C, Campos Lépez R, Merida Velasco JA.
Development of the mandibular condylar cartilage in
human specimens of 10-15 weeks’ gestation. Journal of
anatomy. 2009 Jan;214(1):56-64.

27. Csadé K, Marton K, Kivovics P. Anatomical
changes in the structure of the temporomandibular joint
caused by complete edentulousness. Gerodontology.
2012 Jun;29(2):111-6.

28. Verma SK, Tandon P, Agrawal DK, Prabhat KC. A
cephalometric evaluation of tongue from the rest
position to centric occlusion in the subjects with class Il
division 1 malocclusion and class | normal occlusion.
Journal of orthodontic science. 2012 Apr;1(2):34.

29. Prasad KD, Shah N, Hegde C. A clinico-
radiographic analysis of sagittal condylar guidance
determined by protrusive interocclusal registration and
panoramic humans.

Contemporary clinical dentistry. 2012 Oct; 3 (4):383.

radiographic ~ images in

30. Yildirim E, Karacay S, Erkan M. Condylar response g
to functional therapy with Twin-Block as shown by =i

Page



Dr. Akshay Parmar, et al. International Journal of Dental Science and Innovative Research (IJDSIR)

cone-beam  computed tomography. The Angle
Orthodontist. 2014 Nov;84(6):1018-25.
31. Doshi UH, Mahindra R. Effective tempo

romandibular joint growth changes after stepwise and
maximum advancement with Twin Block appliance.
Journal of the World Federation of Orthodontists. 2014
Mar 1;3 (1): e9-14.

32. IL guy D, IL guy M, Fisek¢ioglu E, Dolekoglu S,
Ersan N. Articular eminence inclination, height, and
condyle morphology on cone beam computed
tomography. The Scientific World Journal. 2014 Jan
1;2014

33. Yang ZJ, Song DH, Dong LL, Li B, Tong DD, Li
Q, Zhang FH. Magnetic

temporomandibular joint:

resonance imaging of

morphometric  study of

asymptomatic  volunteers. Journal of Craniofacial
Surgery. 2015 Mar 1;26(2):425-9.

34. Uma MP, Rajesh S, Kamalakanth KS.
Cephalometric evaluation of condyle-fossa position in
dentulous and edentulous subjects. Indian Journal of
Dental Research. 2015 May 1;26(3):256.

35. Gupta S, Jain S. Orthopantomographic analysis for
assessment of mandibular asymmetry. Journal of Indian
Orthodontic Society. 2012 Mar;46(1):33-7.

36. Vahedifar M. Discussions, on Treatment of TMJ
& Dysfunction, TMD

Secondary Headaches, Dental Sleep Medicine. Lulu.

Disorders, Orofacial Pain,
com;

37. Baume LJ, Derichsweiler H. Is the condylar growth
centre responsive to orthodontic therapy? An
experimental study in macaca mulatta. Oral Surgery,
Oral Medicine, Oral Pathology. 1961 Mar 1;14(3):347-
62.

38. Williams S, Melsen B. Condylar development and

mandibular rotation and displacement during activator

© 2022 1IDSIR, All Rights Reserved

treatment: an implant study. American journal of
orthodontics. 1982 Apr 1;81(4):322-6.

39. Kantomaa T. Effect of increased upward
displacement of the glenoid fossa on mandibular growth.
European journal of orthodontics. 1984 Aug 1;6(3):183-
91.

40. Hinton RJ.
morphology with dental function. American Journal of
Physical Anthropology. 1981 Apr;54(4):439-55.

41. Moffett Jr BC, Johnson LC, McCabe JB, Askew
HC. Articular the adult
temporomandibular
Anatomy. 1964 Jul; 115(1):119-41.
42. Joint
Rehabilitation of the Injured Athlete: Expert Consult-
Online and Print. 2012 Feb 2:282.

43. Tan AC. Effect of mandibular displacement on

Changes in articular eminence

remodelling in human

joint.  American Journal of

T. Temporomandibular Joint. Physical

condylar cartilage remodelling in Sprague Dawley rats: a
micro-structural analysis (Doctoral dissertation).

44. Raustia AM, Pyhtinen J. Morphology of the
condyles and mandibular fossa as seen by computed
tomography. J Prosthet Dent 1990; 63:77-82.

45. Mills MC, McCulloch KJ. Post-treatment changes
after successful correction of Class Il malocclusion with
the twin block appliance. Am J Orthod Dentofac Orthop
2000;118: 24-33

46. Clark WJ. Growth response to twin block treatment.
Twin block functional therapy. Applications in
Dentofacial Orthopaedics. (1st ed) Mosby Co. 1995:266-
67.

47. Is Berg A, Westesson PL. Steepness of articular
eminence and movement of the condyle and disk in
asymptomatic temporomandibular joints Oral Surg Oral
Med Oral Pathol Oral Radiol Endod. 1998,86:152-157.

Pagel 1 3



