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ABSTRACT

Introduction: The phases of orthodontic treatment include Initiaveling and
Aligning, Space closure, Finishing Detailing andtl$ey and Retention. The phase of
finishing and detailing in orthodontic treatmentsha crucial role in refining the

occlusion and ensuring long-term stabifity

Occlusion of the patient affects the orofacial nescthe health of the
Temporomandibular joint, and the ligaments and eethat surround it. The function
of the masticatory system and post-orthodonticilithatare all impacted by these

elements®

The study aims to assess the post-orthodontic sa&klaharacteristics in
patients who have undergone meticulous finishing datailing according to the
given guidelines and those who do not meet theimedjistandards, using T Scan.
This study will guide the practitioners in refinitigeir treatment protocol to enhance

occlusal stability and long-term retention.

Materials and methods: The subjects were distributed into Group A and Eeraf

inspection of the casts and radiographs basedeom¢tusion criteria which is similar

to the parameters set by the American Board ohdntics.

The T Scan was used to record the bite forces ofpdikents who had

undergone debonding at three time intervals- T1ad@ T3.

The occlusal parameters that were evaluated are-

1. Occlusion Time

2. Disclusion time



3. Total Antagonism (%)
4. % of Force Distribution between Right and Leftlos@on
5. The Anterior- Posterior % occlusal force ratio e ianterior and the posterior

aspect

After Clinical Examination and before recording tfieScan Data, every
patients tooth dimensions and details regardinthtpeesent were entered into the T
Scan software. The patient was then trained to ibit€entric occlusion and the
sensitivity parameters were adjusted. The patiexst asked to bite on the sensor plate
and the occlusion was recorded in Maximum Interatisp (MIP) holding the
intercuspation into MIP. The scan was repeatedri3@tutive times and the average

value was taken into consideration.

Results: In a comparative evaluation between Group A & Bydis seen that the OT,
Force distribution between the right and left siéesl the Antero-Posterior Force
distribution in the anterior and the posterior @&speas higher in Group B as
compared to A. The Total Antagonism was seen tmbee in Group A as compared

to B.

Conclusion: The results of our study indicated that in caserelfinishing and
detailing were conducted, the occlusal parameteis A-P Force distribution, Total
Antagonism, and Force distribution with respecthie Left and Right sides) showed
near-ideal values as compared to the patients wadonbt met the goals of finishing
and detailing. Digital analysis obtained using Bi$¢s essential during the process of
Finishing and Detailing to obtain a stable and vellanced occlusion by the end of

the orthodontic treatment.

vi



Key words: T Scan, Finishing and Detailing, occlusion timésdlusion time, Force
distribution, Anteroposterior force distributionpfél Antagonism, digital occlusal

analyzer
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I ntroduction

INTRODUCTION

The phases of orthodontic treatment include Initialeling and Aligning, Space
closure, Finishing Detailing and Settling and Reétan The phase of finishing and
detailing in orthodontic treatment has a crucidkerim refining the occlusion and

ensuring long-term stability’

The phase of finishing, detailing, and settlingtlie final phase of orthodontic
treatment and involves fine-tuning of the occlusioorrecting any discrepancies and
ensuring adequate interdigitation in between theillagy and mandibular teeth
during static and dynamic occlusi&hDetailing helps in achieving the final location
of each tooth in all planes with adequate tip, sergand individual in and out

changes.

Several guidelines for Finishing and Detailing hdeen given by various authors
over time. The earlier authors relied on naturaé force for achieving the final
occlusion whereas the Edgewise appliance startddminor procedures of finishing
and detailing with rectangular wires. Beggs empwabion overcorrection of all
malocclusions so that even after tissue reboundetbih would settle in the desired
position. Roth added the gnathologic goals of fimg as a part of the treatment. In
1972 Andrews formulated the six keys of occlusind amphasized that the objective
of any orthodontic treatment should be to attam kleys of occlusion. In the pre-
adjusted edgewise appliance, the procedure offtitgsand detailing became easier

as compared to the Conventional Beggs technffue
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I ntroduction

Currently, the guidelines of Finishing and Detajlihat is followed widely is the one
given by the American Board of Orthodontics. Thejgdtive Grading System was
incorporated to examine the final occlusion usinguantitative method. Before that
in 1987 the Peer Assessment Rating Index (PAR) puaforward for the assessment

of post orthodontic occlusion.

Orthodontic treatment aims to achieve optimal ogalurelationships and dental
alignment, not only for aesthetic purposes but &sdunctional harmony. However,
the effectiveness of orthodontic treatment is rdely assessed by the alignment of
teeth and jaws but also by achieving stable ocmtupbst-treatment. Occlusion of the
patient affects the orofacial muscles, the heditth® Temporomandibular joint, and
the ligaments and nerves that surround it. Thetfonof the masticatory system and

post-orthodontic stability are all impacted by thetements'®

Despite the recognized importance of finishing dethiling the extent to which this
phase contributes to occlusal stability is stillegtionable. Sufficient credible
literature is not available to emphasize the effeftmeticulous and proper finishing
and detailing on the post orthodontic occlusal iktab Some clinicians advocate
precise finishing and detailing for every case void the risk of post-orthodontic

relapse whereas other clinicians prioritize treathedficiency and timing.

Traditionally post orthodontic evaluation would bene by visual observation of
stone casts or by listening to the patient’s “fdeBdback. Other traditional methods
such as articulating paper, shim stock, siliconpraasion, and waxes have also been
used over time, but such methods were neither atzumor would they tell us about

the force discrepancies in functional occlusion kit of precision and objectivity
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I ntroduction

Digital occlusal analysis tools like T Scan, offemore accurate and impartial way to
assess the patient's occlusion and help prevesit ThScan is utilized to record the
distribution of occlusal forces and contact andbégm real-time digital examination

of occlusion in both static and dynamic mode.

It is expected that by the end of orthodontic tresit, there should be simultaneous
contact between the maxillary and mandibular teetth equal distribution of
occlusal forces at centric as well as excursive enents. Following orthodontic
treatment, there should be a uniform distributibmasticatory force intensity during
mandibular clenching. Any such variation in occlusharacteristics can aid as a

contributory factor for Temporomandibular Jointaters.

Previously very few studies have been conductedevtie effects of proper finishing
and detailing have been assessed in subjects wie bhadergone orthodontic
treatment, using a digitized method where the itistion of occlusal contacts and

forces are recorded in a graphical form.

The study aims to assess the post-orthodontic s&lcttharacteristics in patients who
have undergone meticulous finishing and detailiogoading to the given guidelines
and those who do not meet the required standasdgy & Scan. This study will guide
the practitioners in refining their treatment pagibto enhance occlusal stability and

long-term retention.

This study also addresses an important aspectlodaontic treatment by evaluating
the influence of finishing and detailing on posthadontic occlusion using advanced

diagnostic aids.
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Aim & Objectives

AIM AND OBJECTIVES
AIM

To compare the post orthodontic occlusion in paésievho have completed finishing

and detailing as to those who were debonded imilldinishing stage, using T-Scan

OBJECTIVES:

» To evaluate the post orthodontic occlusion of pasievho have completed

the finishing and detailing stage

« To evaluate the post orthodontic occlusion of pasiewho have been

debonded during the mid-finishing stage

* To compare the post orthodontic occlusion of pasiemho have completed

finishing and detailing and those who have not.
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Review of literature

REVIEW OF LITERATURE

1. Noha Ezzat et al (2023)studied the difference in occlusal parameters in
orthodontically treated patients who have undergmmeenolar extraction and
the result was compared with occlusion of non-attimiic patients. The Force
distribution between the right and the left sides\@asessed for the presence of

frictional contacts and interferences.

It concluded that-The Force distribution between the two sides sllogignificant
imbalances and prematurities in the patients whoeweeated with extraction as
compared to the control group. These imbalancezk®could lead to instability and

could affect retention post-orthodonticalfy.

2. Robert B Kerstein, Svitlana Koval (2021)conducted a study where they
evaluated 49 patients of different Angle’s malos@ua in individuals who

were interested in undergoing orthodontic treatment

It was concluded thatwhen subjects with Class I, Il and Il were complané was

seen that the an imbalance between forces onghteamnd left side in all three groups.
It was seen that the highest anterior force % weendn Class Il subjects. The
occlusal parameters such as Right-left force %clDsson time, and Antero-Posterior
Force % were non ideal even in Class | occlusiggesting that the visual method of

assessing occlusion is not satisfact®ry

3. Dr Mona A. Abbassy and Dr Marcello Melis (2020)conducted a study to
evaluate the occlusal balance, lateral occlusatrmeh and occlusion time in

various dental and skeletal malocclusions
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Review of literature

It was concluded that Patients who had Class | occlusion presented aviteduced
occlusion time and increased frequency of caniridegl occlusion. Patients with
Class Il malocclusion had a longer OT than pasiewith Class Il. The other
parameters that were evaluated were the Occludahd®m and Lateral Occlusal
scheme. The association between overjet and balamoelusion was found

significant.”)

4. Sumanth Ks and Prafulla Thumati (2019) conducted a study to evaluate
the occlusal force parameters of 5 orthodontic&ibated patients using T
Scan and Bio EMG in post-orthodontic individualstients were advised to
bite down on the sensor, hold it for a few secoadsl, then glide left or right
to capture excursive forces and the correspondingcta activity using Bio

EMG III.

It was concluded thatThe disclusion time was prolonged because of tietidnal

contacts between the posterior teeth following @dtntic treatment and this
contributes to the increased muscle activity. Rogtedontic disclusion time should
be less than .5 sec to reduce muscle hyperactanty the myofascial symptoms

associated with it®

5. Raul Ayuso-Montero,Yumaysla Mariano-Hernandez (2019 conducted a
study to assess the reliability of T Scan and 3aoral scanning techniques
for the assessment of occlusal contact area (OTA)ran recordings were
used to assess the OCA at 50% and maximum forceeddnd method
considered the occlusal contact at two interoctldssances and evaluated
the OCA between two virtual models intraorally wsan3D surface scan. The

third method measured OCA by taking contact at tie interocclusal
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Review of literature

distances and using occlusal registration at blethmhaximal and moderate

occlusal force.

It was concluded that F-scan is a reliable method for measuring the O, the

3D surface scan is ndt)

6. Qadeer, Ahmed A Abbas (2016)studied the disclusion time, excursive
frictional contacts, and occlusal scheme of nohambntic and post-
orthodontic participants using a T scan. A TMD dioemaire was filled by
each participant to ascertain whether or not thare symptoms of

Temporomandibular joint disorders (TMD).

It was concluded that-The disclusion time was increased in post-orthadont
individuals. The higher the disclusion time, the rendrictional contacts in the

posterior aspect were observed. The non-orthodgntiup presented with increased
frictional contacts on the working side as compartethe non-working side whereas
post-orthodontic subjects had more evenly distedubcclusal contacts. With the

increase of disclusion time, the patient had arefed tendency for TMIH?

7. Qadeer and Yang (2016xarried out a study where they compared occlusal
force parameters in patients who were treated dahiically and those who

have not, using T Scan Il

It was concluded thatn contrast to the participants with natural déorif there was
a notable occlusal force difference in the podtamtbntic subjects, with larger force
percentages seen posteriorly and significantly fopercentage force anteriorly. In

order to help the clinician decrease the sevefith® occlusal force imbalance caused
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Review of literature

by orthodontics, T-Scan® III digital occlusal argiyy may be suggested for

orthodontic case completidtt)

8. Seth V, Patil AK, Kidiyoor H, and Patil K (2016) conducted &uantitative
occlusal analysis using T Scan which was performed 6 adult patients at
the start of the finishing stage (T1) followed bydetailed finishing and
settling phase of 2 months. Another scan was tdkeronth after debonding

(T2).

It was concluded that Fwo months of extensive detailing and finishingguced

positive adjustments in occlusion and a noticeabf@ovement in the distribution of
occlusal contacts, Mandibular position, and ocdlésece on the right and left side.
Because of this, the T Scan occlusion evaluatigoragezh is novel and objective,
highlighting the need for adequate finishing to vde functionally stable

occlusion. ®

9. Sang Min Lee and Jin Woo Lee (2016¢arried out a study to assess the
validity of T Scan IIl as an objective evaluatiaok by comparing it with two
occlusal indexes- PAR (Peer Assessment rating)C(®8 (Objective Grading

System).

It was concluded thatffhe OGS scores were correlated significantly wht T Scan

measurements as compared to the PAR irffax.

10. Alvaro Carvajal-Flérez (2016) evaluated the outcome of finishing protocols

set by the Objective Grading System (OGS) of theeAcal Board of

Orthodontics (ABO) by evaluation of 34 casts andgoamic radiographs
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Review of literature

It was concluded thatimplementation of the finishing and detailing wls
improved the outcomes of the orthodontic treatm8ignificant emphasis should be

given during the finishing and detailing phasesttain a stable occlusiofi®

11.Morton and Pancherz (2007)evaluated 115 patients who had undergone
orthodontic treatment and assessed the post-onttiodmclusion by assessing

the anteroposterior and lateral interferences.

It was concluded that -After debonding, settling did not appear to imprahe
functional efficiency of the occlusion. Therefong,was crucial to examine the

occlusion and remove any undesired contacts bedoneving the applianc&®

12. M.H. SULTANA, K YAMADA (2002) conducted a study in patients who
have undergone premolar extractions, to assesshhages in functional
occlusion using pressure-sensitive sheets throughioel retention phase

following active orthodontic treatment.

It was concluded that Fhere was an increase in the occlusal force anthcbarea in
the molar and second molar region rather than énatfiterior aspect, one year after
removal of the retainers. The force distributiontila®@ second molar region was

significantly higher in the treatment grodfy)

13.The Americal Board of Orthodontics Grading System ér Dental Casts
and Panoramic Radiographs (1999%tates that Alignment, Marginal Ridges,
Buccolingual inclination, Occlusal contacts, oceluselationship, overjet,
Interproximal contacts and root angulation havebéoassessed for precise
finishing and detailing. If a case report has auotidn of more than 30 points

then, it is considered a fail, and if it is lesanR0, it is considered a pé%ﬁé
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Review of literature

14.Richard P McLaughlin and John C. Bennett (2003)n an article mentions
that in addition to cephalometric and aestheticsaterations, finishing and
detailing variables must take into account horiagntertical, and transverse
dimensions. The proper tips of the anterior andepas teeth are taken into
account horizontally. All gaps must be sealed, thedncisors must maintain a
sufficient torque. Contact points, marginal ridgdationships, and vertical
crown lengths need to be changed. From a dynantlusion perspective,
condyles should be in centric relation when teetbluae, and functional
movements should be established. In transversdiorelaarch form and

archwire coordination should be set (ff)

15.Young Kyu Ryu, Young-Joon Kim (1999)in a review article mentioned the

rationale and criteria for excellent finishing.

It concluded that-Patients should have Class | occlusion with althtesligned.

Occlusal factors such as Alignment, Interproximahtact, Anterior and posterior
inclination, overjet, overbite, and arch form werensidered. In aesthetic factors-
gingival form, crown form. Crown width and periodahfactors- root angulation and

bone level were to be evaluat€d
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Materials & Methods

MATERIAL AND METHODS

Study Design:Prospective study

Source of data/laboratory details: The study was done on patients who were
undergoing fixed mechanotherapy treatment in thpaltenent of Orthodontics and
Dentofacial Orthopedics, KLE Academy of Higher Edtien and Research, KLE VK

Institute of Dental Sciences, Belagavi.

Inclusion criteria;

Patients in the age group of 18-46 years

» Patients who were undergoing active orthodontiatinent.

» Patients who were being treated with pre-adjusidgewise appliances
with an 0.022” slot MBT prescription with completgpace closure

achieved.

» Patients with no more than one missing tooth irheqtadrant excluding

3rd molars.

* Both male and female patients.
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Materials & Methods

GROUP A

GROUP B

Patients who have met the go

of finishing and detailing staget

1) Alignment- If all teeth are aligne|

or < 1mm of deviation

2) Marginal ridge position- Adjacer
marginal ridges at the same level

deviate from .5- 1mm

3) Occlusal contacts- All cusps are
interdigitation with the opposin

arch or have a distance of <1lmm

4) Occlusal Relationship- Maxillar
Class 1 relationship- Mesio bucg
cusps coincide with the bucg
groves of mandibular molars or a

within 2 mm of it.

5) Interproximal contacts- Mesiodist
surfaces are in contact or have

spacing of <lmm

6) Root
mandibular teeth are parallel

parallelism-Maxillary — ang

each other or have a slig

mesiodistal angulation, n(

touching the adjacent teeth

Patients who have not met t

als n
treatment goals of finishing arn

detailing stage

dAlignment- Deviation >1mm

tMarginal Ridge position- Deviation

A’mm

iDcclusal contacts- Cusps are out
Ointerdigitation with the opposing arch

Imm

¥ Occlusal Relationship-

al
all\/lesio buccal cusps deviate >2mm

re

hmesiodistal angulation and are touch

teach other.
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Materials & Methods

Exclusion criteria:

« Patients with more than one missing tooth in eaghdtant, excluding 3rd

molars.
» Patients who have undergone orthognathic surgieatrhent
» Patients with Cleft Lip and Palate

« Patients whose post orthodontic occlusion is najlés Class |

Sample size estimation:

Sample size at 95 % Confidence Interval

Power= 80%

2 2 2
n=(z +z ) (SD +SD)
102 1P 1 2
)
1 2
2 2 2

n= (1.96+0.85)(4.45+10.68

2
(71.23-61.94)

n=21.2 (without attrition) n= 23.3 (with 10% attrition)
For each group

where,z =1.96

1-0/2

z =0.85

1P

x=51.92

1

X =48.08

2

SD=4.45
1

SD=4.45
2
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Materials & Methods

Materials and methodology with flowchart:

The materials required were-

« Patient's post-treatment records- Patient's pastiment casts and
radiographs were evaluated for categorizing th¢estdbinto groups

* Vernier Caliper- Before the scan, the T Scan saftwaas loaded with the
patient's tooth measurements and dental information

« T Scan Novus llI- It is a chairside handpiece thatps in recording and
reviewing scans by creating an accurate represemtat the occlusioffiFig 1]

» Tekscan version 10.0.40- It is the software thighgenerate dynamic patient
reports and convert them into MP4 movie flEg 2]

» T Scan sensors — The sensors are wafer-thin stiegtsan withstand 15-25
closures and provide with repeatable and high lefehccuracy. They are

reusable on a single patient after cold sterilratFig 3]
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Fig 1- T Scan Novus Il Scannerv

Materials & Methods

Fig 2- Tekscan version 10.0.4

Fig 3- T Scan Sensors
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Materials & Methods

Methodology

Patients post treatment records were collected and exdluat

Patients were divided into two groups on the basis of —
1) Alignment
2) Marginal ridge level
3) Occlusal contacts

4) Occlusal Relationship

Group A Group B-

Debonded Patients who have met tHe Debonded patients who have me

inclusion criteria of Group A the inclusion criteria of Group B

Recordings were taken at —

T1- 30 minutes after Debonding
T2- 3 months after Debonding
T3- 6 months after Debonding
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Materials & Methods

Patient’s post-treatment casts were used to calculate the dental Arch dimensions and Tooth Dimensions using Vernier
Ca

linar
Lanper.

NS

The following data was entered into the T Scan software-1) Personal Details 2) Dental arch dimensions 3) Tooth
Dimensions 4) Intraoral Examination details

NS

The patient was asked to be seated upright in the dental chair ( Frankfort Horizontal {FH} Plane is parallel to the floor)
and the patient was instructed to practice occluding in Maximum Intercuspation (MIP) several times with a portable
mirror

NS

An appropriate sensor was placed on the occlusal surface of the maxillary arch and the sensor’s sensitivity was adjusted
by limiting only the first three pink high force columns.

For multi bite recording, the patient was instructed to occlude into the recording sensor three times in succession
using Maximum Bite Force.

NS

Force distributions were recorded as percentages. The MIP was used to measure the relative occlusal force, the data
of which is shown in 2D, 3D images.

S

All patients were analysed at —
T1- 30 mins after debonding
T2- 3months after debonding
T3- 6 months after debonding
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Materials & Methods

& 6Ps Map Camera

Belagavi, Karnataka, India
KLE VK Institute of Dental Sciences, Nehru Nagar, Belagavi, Karnataka 590010,
India
Lat 15.881547°
Long 74.516574°
" | 26/03/24 10:07 AM GMT +05:30

Fig 4. Recording of patient’s occlusal parameterssing T Scan.
Details of the procedures conducted during the resech

The subjects were distributed into Group A and &rainspection of the casts and
radiographs based on the inclusion criteria whgkimilar to the parameters set by

the American Board of Orthodontics.

The T Scan 10 digital occlusal system is a comptiggtal occlusal analyzer that
helps practitioners identify interferences, highcés and interocclusal relationships.
The T Scan Novus handpiece is plugged into the P8B and a size-appropriate
sensor is placed into the holder. The sensors weed wafer-thin.The T Scan v10

software was used to examine the data.

The T Scan was used to record the bite forces opatients who had undergone

debonding at three time intervals- T1, T2 and F&j §.]
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Materials & Methods

The occlusal parameters that were evaluated are-

1. Occlusion Time

2. Disclusion time

3. Total Antagonism (%)

4. % of Force Distribution between Right and Left octusion

5. The Anterior- Posterior % occlusal force ratio in the anterior and the

posterior aspect

After Clinical Examination and before recording theScan Data, every patient's
tooth dimensions and details regarding teeth ptesene entered into the T Scan
software. The patient was then trained to bite émt@ic occlusion and the sensitivity
parameters were adjusted. The patient was askbdetmn the sensor plate and the
occlusion was recorded in Maximum IntercuspationRjvholding the intercuspation
into MIP. The scan was repeated 3 consecutive tandshe average value was taken

into consideration.
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& mmiNG
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Fig 5: T Scan Recording
A Line denotes the ¥ tooth contact
B Line- All teeth complete intercuspation in MIP
A-B Time Duration- Occlusion Time
B-C Time Duration- When all teeth are held at maxinum intercuspation
C Line- Starting of an excursive movement when tebtstart disarticulating
D Line- When all teeth have disarticulated

C-D time duration- Time required to disocclude allthe posterior teeth

Page 20



Materials & Methods

Using the T Scan system five occlusal parameters keeevaluated-

1)

2)

3)

4)

5)

Occlusion time (OT)- OT should ideally be less than 0.2 seconds, withela
OT times indicating a patient who closes slowly, ichhis frequently
associated by muscle weakness. When a patientscltisere are a lot of

closure interferences and early contacts presernt.@3ec).

Disclusion time (DT)- DT has to be less than 0.4 seconds, preferdidye
occlusal surface frictional contacts are indicatsd longer DT durations,
which increase masticatory muscle activity and desgly result in occlusal-

activated muscular Temporomandibular joint diso@&iD) symptoms.

Total Antagonism (%) — percentage of teeth in contact compared to ethte
Maxillary dental arch teeth arranged antagonidiicalt each person's

maximum intercuspation degree

% Force Distribution between Right and Left occluson- The occlusal
forces applied by the teeth on that side of thé are represented by this. It
provides us with the relative distribution of ocszliforces on the dental arch

on both the sides.

The Anterior- Posterior Force % (A-P Force %) - ocdusal force ratio in
the anterior and the posterior aspect-The force distribution in the anterior

and posterior aspect.
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RESULTS

Method of statistical analysis —

1. Data obtained was entered and sorted in MicrosafeHv.2013).

2. Statistical analysis was performed using Statispeakage for social sciences
(SPSS) software (IBM Corp) (v.21.0).

3. Descriptive statistics were performed for all thifedent parameters assessed
in the study.

4. Comparisons between different time intervals T1, diad T3 for all different
landmarks were performed using Repeated measur&3VANest to assess
significant differences.

5. Comparisons between the two Groups- A & B were quaréd using the
MANN WHITNEY U Test.

6. All statistical tests were performed at 95% contickeintervals.

7. A p-value of less than 0.05 was considered assttatily significant in the
study.

8. The study was done to assess and compare the alcpmsmeters in post-
orthodontic patients who have undergone finishing detailing and those
who have not, using a T-scan

9. A total of 42 subjects who had undergone orthodornteatment were
evaluated over a period of 6 months at Tl=afteroddimg, T2 = 3 months

after debonding, and T3= 6 months after debonding.
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DESCRIPTIVE STATISTICS

Table 1- Descriptive statistics of the T Scan paraaters in patients who have met

the treatment goals of finishing and detailing

MINIMUM | MAXIMUM | MEAN |STANDARD
DEVIATION

GROUP A: Patients who have met the treatment goalsf finishing and detailing

stage
OCCLUSION TIME (T1) 0.06 0.62 0.26 0.14
OCCLUSION TIME (T2) 0.14 0.64 0.31 0.14
OCCLUSION TIME (T3) 0.12 0.74 0.37 0.16
DISCLUSION TIME (T1) 0.07 1.60 0.35 0.30
DISCLUSION TIME (T2) 0.22 1.60 0.38 0.29
DISCLUSION TIME (T3) 0.08 3.70 0.59 0.73
FORCE DISTRIBUTION: 5.60 50.50 22.16 14.24
DIFFERENCE (T1)
FORCE DISTRIBUTION: 3.20 50.30 19.38 14.41
DIFFERENCE (T2)
FORCE DISTRIBUTION: 2.20 56.00 18.42 15.42
DIFFERENCE (T3)
TOTAL ANTAGONISM (T1) |  84.00 100.00 95.28 5.22
TOTAL ANTAGONISM (T2) | 74.20 99.00 92.50 6.54
TOTAL ANTAGONISM (T3) | 67.01 99.91 95.14 6.76
ANTERO-POSTERIOR 0.80 34.50 7.26 7.90
FORCE DISTRIBUTION:
ANTERIOR (T1)
ANTERO-POSTERIOR 2.20 33.20 7.53 6.92
FORCE DISTRIBUTION:
ANTERIOR (T2)
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ANTERO-POSTERIOR 0.90 28.60 6.02 6.57
FORCE DISTRIBUTION:
ANTERIOR (T3)

ANTERO-POSTERIOR 15.40 49.20 42.72 7.91
FORCE DISTRIBUTION:
POSTERIOR (T1)

ANTERO-POSTERIOR 16.80 52.30 42.59 7.56
FORCE DISTRIBUTION:
POSTERIOR (T2)

ANTERO-POSTERIOR 21.40 49.70 43.61 6.91
FORCE DISTRIBUTION:
POSTERIOR (T3)

The mean values with a standard deviation of oetlparameters recorded by using
T Scan, such as Occlusion time, Disclusion timetalfcAntagonism, Force
distribution between the right and left side andeko-posterior force distribution in

patients who have undergone finishing and detahiag been depicted in Table 1
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Table 2- Descriptive statistics of the T Scan paraeters in patients who have not

met the treatment goals of finishing and detailing

GROUP B: Patients who have not met the treatment gds of finishing and
detailing stage

OCCLUSION TIME (T1) 0.14 1.40 0.41 0.29
OCCLUSION TIME (T2) 0.26 1.60 0.45 0.27
OCCLUSION TIME (T3) 0.29 2.80 0.59 0.52
DISCLUSION TIME (T1) 0.07 1.22 0.36 0.31
DISCLUSION TIME (T2) 0.32 0.72 0.48 0.12
DISCLUSION TIME (T3) 0.31 0.72 0.47 0.11
FORCE DISTRIBUTION: 7.00 46.00 26.08 13.83

DIFFERENCE (T1)

FORCE DISTRIBUTION: 4.00 54.00 28.47 12.86
DIFFERENCE (T2)

FORCE DISTRIBUTION: 3.00 44.00 30.46 12.03
DIFFERENCE (T3)

TOTAL ANTAGONISM (T1) 73.50 100.00 91.38 9.36
TOTAL ANTAGONISM (T2) 71.20 98.00 88.18 9.20
TOTAL ANTAGONISM (T3) 69.40 98.20 87.36 9.37

ANTERO-POSTERIOR 1.20 28.60 12.31 8.18

FORCE DISTRIBUTION:
ANTERIOR (T1)

ANTERO-POSTERIOR 2.70 26.30 12.64 7.22
FORCE DISTRIBUTION:
ANTERIOR (T2)

ANTERO-POSTERIOR 3.40 29.40 15.76 7.48
FORCE DISTRIBUTION:
ANTERIOR (T3)
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ANTERO-POSTERIOR

FORCE DISTRIBUTION:

POSTERIOR (T1)

3.05

48.80

34.82

13.27

ANTERO-POSTERIOR

FORCE DISTRIBUTION:

POSTERIOR (T2)

23.70

47.30

37.35

7.22

ANTERO-POSTERIOR

FORCE DISTRIBUTION:

POSTERIOR (T3)

20.60

46.60

34.23

7.48

The mean values with a standard deviation of oetlparameters recorded by using

T Scan, such as Occlusion time, Disclusion timetalfcAntagonism, Force

distribution between the right and left side andeko-posterior force distribution in

patients who have not undergone finishing and tiegahas been depicted irable 2
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TABLE 3: Comparison of different parameters acrosshree time periods for
each group using REPEATED MEASURES ANOVA test in pdents who have

met the goals of Finishing and Detailing

Table 3 — Follow up of patients who have achieves tteatment goals of finishing
and detailing at T1- 30 minutes after debonding, Aer 3 months and T3- After 6

months

MEAN | STANDARD WILKS- p-VALUE
DEVIATION LAMBDA
VALUE

GROUP A: Patients who have met the treatment goalsf finishing and detailing stage

OCCLUSION TIME (T1) | 0.26 0.14 0.468 0.001*
OCCLUSION TIME (T2) | 0.31 0.14
OCCLUSION TIME (T3) | 0.37 0.16
DISCLUSION TIME (T1) | 0.35 0.30 0.770 0.084
DISCLUSION TIME (T2) | 0.38 0.29
DISCLUSION TIME (T3) | 0.59 0.73
FORCE DISTRIBUTION: | 22.16 14.24 0.918 0.445

DIFFERENCE (T1)

FORCE DISTRIBUTION: | 19.38 14.41
DIFFERENCE (T2)

FORCE DISTRIBUTION: | 18.42 15.42
DIFFERENCE (T3)

TOTAL ANTAGONISM 95.28 5.22 0.648 0.016*
(T1)

TOTAL ANTAGONISM 92.50 6.54
(T2)
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TOTAL ANTAGONISM
(T3)

95.14

6.76

ANTERO-POSTERIOR

FORCE DISTRIBUTION:

ANTERIOR (T1)

7.26

7.90

ANTERO-POSTERIOR

FORCE DISTRIBUTION:

ANTERIOR (T2)

7.53

6.92

ANTERO-POSTERIOR

FORCE DISTRIBUTION:

ANTERIOR (T3)

6.02

6.57

0.682

0.026*

ANTERO-POSTERIOR

FORCE DISTRIBUTION:

POSTERIOR (T1)

42.72

7.91

ANTERO-POSTERIOR

FORCE DISTRIBUTION:

POSTERIOR (T2)

42.59

7.56

ANTERO-POSTERIOR

FORCE DISTRIBUTION:

POSTERIOR (T3)

43.61

6.91

0.819

0.151

*p value <0.05 statistically significant

The comparison between the occlusal parameters pegod T1, T2 and T3 in

patients who have achieved the treatment goalinishfng and detailing was done

using Repeated measure ANOVAtest and the results have been depicted in

Table 3.

A statistically significant difference was noted foT (p=0.001) Total antagonism (p

= 0.016), and Antero-posterior force distributiam the anterior (p = 0.026). A

statistically significant difference was not fountbncerning Disclusion time,

Difference in Force % between the right and leftlesiand Antero-posterior

distribution with respect to the posterior aspect.
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» There was an increase in Mean Occlusion Time (®@dnfMean OT at T1
(Mean =0.26) to T3 (Mean = 0.37).
» The total antagonism reduced from T1 (Mean = 95.28) (Mean = 92.50)
followed by an increase from T2 (Mean = 92.50) (ean = 95.14)
» The Antero-posterior Force Distribution in the aite aspect showed a
reduction over time from T1 (Mean =7.26) -T3 (Meaf.02)
TABLE 4: Comparison of different parameters acrossthree time periods for
each group using REPEATED MEASURES ANOVA test in pdents who have

not met the goals of Finishing and Detailing

GROUP B: Patients who have not met the treatment gas of finishing and detailing

stage
OCCLUSION TIME (T1) 0.41 0.63 0.65 0.019*
OCCLUSION TIME (T2) 0.54 0.59
OCCLUSION TIME (T3) 0.59 0.11
DISCLUSION TIME (T1) 0.36 0.31 0.807 0.130
DISCLUSION TIME (T2) 0.48 0.12
DISCLUSION TIME (T3) 0.47 0.11

FORCE DISTRIBUTION: DIFFERENCE (T1) 26.08 13.83 | 0.810 0.135

FORCE DISTRIBUTION: DIFFERENCE (T2) 28.47 12.86

FORCE DISTRIBUTION: DIFFERENCE (T3) 30.46 12.03

TOTAL ANTAGONISM (T1) 91.38 9.36 | 0.761 0.075

TOTAL ANTAGONISM (T2) 88.18 9.20

TOTAL ANTAGONISM (T3) 87.36 9.37
ANTERO-POSTERIOR FORCE 12.31 8.18 | 0.308 0.000*

DISTRIBUTION: ANTERIOR (T1)

Page 29




Results

ANTERO-POSTERIOR FORCE 12.64 7.22
DISTRIBUTION: ANTERIOR (T2)

ANTERO-POSTERIOR FORCE 15.76 7.48
DISTRIBUTION: ANTERIOR (T3)

ANTERO-POSTERIOR FORCE 34.82 13.27 | 0.298 0.000*
DISTRIBUTION: POSTERIOR (T1)

ANTERO-POSTERIOR FORCE 37.35 7.22
DISTRIBUTION: POSTERIOR (T2)

ANTERO-POSTERIOR FORCE 34.23 7.48
DISTRIBUTION: POSTERIOR (T3)

*p value <0.05 statistically significant

The comparison between the occlusal parameters maods T1, T2, and T3 in

patients who have not achieved the treatment gofafeishing and detailing was

done using the Repeated measure ANOVA test andethdts are depicted ifable

4. A statistically significant difference was notéat Occlusion time (p=0.019) and
Antero-posterior force distribution in the anteriand posterior (p=0.000) aspect.
There was an increase in Mean Occlusion Time (®@dmfMean OT at T1 (Mean

=0.41) to T3 (Mean = 0.59). Disclusion time, Tofaltagonism, Force distribution

difference between the left and right sides, andteAmposterior distribution

concerning the posterior aspect did not show &statlly significant difference.
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» The Antero-Posterior Force distribution with redpex the anterior aspect
increased from T1 (Mean =12.64) to T3 (Mean = @&p.A large increase in
force % was seen in between T2-T3 whereas theaserffom T1-T2 was not
as much.

» The Antero-Posterior Force distribution with redpsrx the posterior aspect
increased from T1 (Mean = 0.34.82) to T2 (Mean 33), whereas there was
a decrease in force % from T2 (Mean = 37.35) to(W&an = 34.23). The
value at T3 was similar to the value at T1.

TABLE 5: Comparison of different parameters betweengroup A & group B

using MANN-WHITNEY U test

MANN- | Z-VALUE |p-VALUE
WHITNEY
U VALUE
OCCLUSION TIME (T1) 128.000 -2.332 0.020*
OCCLUSION TIME (T2) 118.000 -2.585 0.010*
OCCLUSION TIME (T3) 131.500 -2.243 0.025*
DISCLUSION TIME (T1) 211.000 -0.240 0.811
DISCLUSION TIME (T2) 93.500 -3.207 0.001*
DISCLUSION TIME (T3) 197.000 -0.592 0.554
FORCE DISTRIBUTION: DIFFERENCE (T1}  175.000 -1.146|  0.252
FORCE DISTRIBUTION: DIFFERENCE (T2}  137.500 -2.090| 0.037*
FORCE DISTRIBUTION: 110.000 -2.781 0.005*
DIFFERENCE (T3)
TOTAL ANTAGONISM (T1) 192.000 -0.718 0.473
TOTAL ANTAGONISM (T2) 157.000 -1.600 0.110
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TOTAL ANTAGONISM (T3) 85.000 -3.413 0.001*
ANTERO-POSTERIOR FORCE 115.000 -2.657 0.008*
DISTRIBUTION: ANTERIOR (T1)
ANTERO-POSTERIOR FORCE 116.000 -2.631 0.009*
DISTRIBUTION: ANTERIOR (T2)
ANTERO-POSTERIOR FORCE 59.000 -4.068 0.000*
DISTRIBUTION: ANTERIOR (T3)
ANTERO-POSTERIOR FORCE 113.000 -2.707 0.007*
DISTRIBUTION: POSTERIOR (T1)
ANTERO-POSTERIOR FORCE 121.000 -2.505 0.012*
DISTRIBUTION: POSTERIOR (T2)
ANTERO-POSTERIOR FORCE 68.000 -3.840 0.000*

DISTRIBUTION: POSTERIOR (T3)

*p value <0.05 statistically significant

The comparison within the various occlusal paramnsdietween the two groups which

was done using the MANN-WHITNEY U TEST has beenickepl inTable 5.

A statistically significant difference between Gpoll and B was seen with respect to

the Occlusion time at T1 (p=.020) , T2 (p=.010) &(p=.025), Disclusion time at

T2 (p=.001) , Force Distribution at T2 (p= .037dar3 (p= .005), Total Antagonism

at T3 (p= .001) and Antero-posterior force disttibn in the anterior aspect at

T1(p=.008), T2(p=.009) and T3 (p=.000) and in tlestprior aspect at T1 (p=.007),

T2 (p=.012) and T3 (p=.000)
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At T1, T2, and T3, the occlusion period in GroupvBs substantially longer than
in Group A.

At T2, Group B had a considerably longer disclugiaore than Group A.

The Force distribution between the Right and th& ke&le was significantly
higher in Group B at time intervals T2 and T3

Total Antagonism was seen to be significantly bigim Group A at T3

At all time intervals (T1, T2, and T3), Group B wabserved to have a
considerably higher anteroposterior force distitutvith the anterior aspect.

At all time intervals (T1, T2, and T3), Group B wabserved to have a

considerably larger anteroposterior force distidoutvith the posterior aspect.
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GRAPHS

MEAN OCCLUSION TIME

0.59
0.45
0.41
0.37
0.31
0.26 I

OCCLUSAL OCCLUSAL OCCLUSAL
TIME (T1) TIME (T2) TIME (T3)

B MEAN (GROUP A) ® MEAN (GROUP B)
Graph 1- Comparison of mean occlusion time betwee@roup A and B

MEAN DISCLUSION TIME

0.59
0.48 0.47
0.350:36 038I I

DISCLUSION DISCLUSION DISCLUSION
TIME (T1) TIME (T2) TIME (T3)

H MEAN (GROUP A) ® MEAN (GROUP B)

Graph 2:Comparison of mean Disclusion time betwee@roup A and B
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Graph 3: Comparison of mean Force distribution betveen the Right and Left
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Graph 4 - Comparison of Total Antagonism in Group Aand B
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MEAN ANTERO-POSTERIOR FORCE DISTRIBUTION:

ANTERIOR
18
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ANTERIOR (T1) ANTERIOR (T2) ANTERIOR (T3)

= MEAN (GROUP A) = MEAN (GROUP B)
Graph 5 : Comparison of Antero-Posterior Force Distibution in the anterior

aspect in Group A and B
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Graph 6 - Comparison of Antero-Posterior Force Distibution in the posterior

aspect in Group A and B
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DISCUSSION

Finishing and detailing is the end phase of ortimbidotreatment and it has been a
continuous challenge for the orthodontist to aohid¢ive treatment goals given by
various authors. Finishing procedures should besidened from the initial phase of
the treatment and require good diagnosis and texdtpianning. This phase is carried
out at the end of the orthodontic treatment proedtes the primary objectives such as

leveling aligning and space closure have been aetiie

The major tooth movements like intrusion and reioacare referred to as macro
mechanics whereas the minor tooth movements whilessential to achieve optimal

occlusion are carried out during the finishing aetgiling phasé”

Finishing refers to a more general goal of prodgaptimal tooth positions for the
complete stomatognathic system which in turn presidtability and improved
functional efficiency and best possible estheti2stailing is a part of the Finishing
phase which emphasizes the individual placemeetioh tooth in all three orders of

movement including tip, torque and rotatigi

Since ages, significant emphasis has been placedper finishing and detailing and
its co-relation to stability. The phase of finishiand detailing usually takes 4-7
months post-space closure and by the end of thérient, the minor discrepancies in

occlusion should be correctétl?

Due to the increased time duration and repeatediafppents, a significant group of
patients want to get their braces removed afterniaero movements have taken

place. Though emphasis has been given to finishimdj detailing, because of time
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constraints, it is not always possible for the odibntist to meet the goals of finishing

and detailing.

The importance of finishing and detailing on thestporthodontic static occlusion

using a digital occlusal analyzer has not beenietlioefore.

In this study, we aim to check the occlusal paranseih patients who have undergone
proper finishing and detailing and met the treatng@als and those who have not, at

3 time intervals- T1,T2 and T3.

A digital occlusal analyzer called the T scan (Ta®sdll system) developed by
Tekscan, which provides a real-time dynamic ocdlumaalysis including both
quantitative and qualitative occlusal analysiseachrried out with great precision. T-
scan was used to record the post-orthodontic adocludt provided an objective
digital occlusal analysis rather than a subjectieelusal analysis based on “feel”

feedback®

It helps us assess the First tooth contact, Fasteldition, Frictional contacts present
and its impact on the temporomandibular joint ahd brofacial musculature in

patients.

INTRA GROUP COMPARISON

Comparison was conducted between the two groupsufGA & B). Group A
includes patients who met the treatment goalsni$ting and detailing and Group B

includes patients who have not met the treatmealtsgaf finishing and detailing.
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The following occlusal parameters that have besass®d are-

1. Occlusion Time (OT)

2. Disclusion Time (DT)

3. Total Antagonism (TA)

4, Force distribution between the Right and Left sidg%)
5. Antero-posterior force distribution (%) (A-P Force%)

GROUP A

When the occlusal parameters were compared overiadpof 6 months in patients
who had undergone finishing and detailing, a sigaiit difference was seen in the
Occlusion time (p=.001), Total Antagonism (p=.016)ntero-posterior force

distribution in the anterior aspect (p=0.026).
OCCLUSION TIME

The lengthier the OT, the more unstable the ocotug. OT is the measure of time
from the initial tooth contact to maximal intercaspn. An occlusion is deemed

steady when the OT is less than 0.3 secdfids.

In the current study, there was an increase (0.28}0n the mean occlusion time
from Mean OT at T1= 0.26 to T3= 0.37. Though a igant increase (p=0.001) in
OT was seen over time but, the OT at T3 (0.37) iwadose range to the ideal OT

(0.3).

The occlusion time in Group A patients was in adeoce to a study by Sang-Min
Le€?® where a comparison between PAR (Peer AssessméimgRadex) and the

American Board of Orthodontics (ABO-OGS) and T Saaalysis was dorfé”
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TOTAL ANTAGONISM

In the current study, there was a significant iasee(p= 0.016) in TA with time from
95.28+ 5.22 at T1 to 95.14+ 6.76 at T3. This suggésat the tooth intercuspation
improved over time giving rise to a more stable duadctionally efficient static

occlusion.
ANTERO-POSTERIOR FORCE DISTRIBUTION: ANTERIOR

In Anteroposterior force distribution, the force i#o the anterior aspect decreased

(7.26-6.02) over time significantly (p=0.026) froh26 at T1 to 6.02 at T2.

This finding is in accordance with the study doyedmhen-Lev{?? who saw that on
the day of the appliance removal, only posteriethtenvere in contact, whereas the

contact between the cuspids was minifffal.
GROUP B

Patients who had not met the goals of finishing dethiling were categorized in

Group B.

In Group B when the occlusal parameters were coetpiarwas seen that there was a
statistically significant difference in the Occlositime (p=.019) and Antero-posterior

force distribution both in the anterior and posteaspect (p=.000)
OCCLUSION TIME

It was seen that there was a significant increps8.019) in OT over time with the
mean of .41 at T1 to .59 at T3. The OT at T3 washnhigher in this group as

compared to the ideal occlusion time which is @ se
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OT is dependent on tooth morphology and antericdaqce. OT increases when the
“opening angles” of the slopes of cusps increas® when the “furrow angle of

aperture” between the cusps decrea8es.
ANTERO-POSTERIOR FORCE DISTRIBUTION

Antero-posterior force distribution both in the emdr (p=0.000) and the posterior

aspect (p=0.000) increased significantly.

In the anterior aspect the mean value increase®1415.76) over time, the force %

at T1 being 12.31 to T3 being 15.76

In the posterior aspect it was seen that there amamcrease from T1 (34.82) - T2

(37.35) whereas there was a reduction from T2 @783 (34.23).

COMPARISON BETWEEN GROUP A & B [INTERGROUP]

A Mann-Whitney U test was done in between the weriocclusal parameters of the
two groups and a significant difference was seenTie Occlusion time at
T1(p=0.020), T2 (p=0.010) and T3(p=0.025), Disadastime at T2 (p= 0.001), The
Force distribution between the right and the léfiesat T2 (p=0.037) and T3 (p=
0.005) ,Total Antagonism at T3 (p= 0.001) and Antposterior force distribution in
the Anterior aspect at T1 (p= 0.008) ,T2 (p= 0)00&nd T3 (p= 0.000) and the

Posterior aspect at T1 (p= 0.007) ,T2 (p= 0.012) B3 (p= 0.000)
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OCCLUSION TIME

The OT in patients who had undergone proper finglaind detailing (T1-.26, T2-.31,
T3-.37) was lesser than those who had not met diags gof finishing and detailing
(T1-.41, T2-.54, T3-.59) at all time intervals segting that doing a proper finishing

helps in improving the occlusal stability signifitby.

Although it was observed that Group A showed ndeali OT, Group B had increased
OT which was similar to a study done by Baldina&® which showed that increased
OT was associated with increased myofascial painj jJdysfunction, and speed of

mouth opening was also affect&d)

A short OT is indicative of adequate dental ocdnsvithout any major interference

or imbalances
DISCLUSION TIME

The disclusion time (DT) was significantly more @®roup B (Mean=0.48) as

compared to Group A (Mean =0.38) at T2.
In our study it was observed that Group B had iaseel DT compared to Group A

The result of our study was not in accordance study by Qadeer et 8" as the DT
in post-orthodontic patients had increased as coadpdo the non-orthodontic

group*”

In a study by Haralur et @ in 2013, it was observed that patients having

temporomandibular joint disorders had prolongedadd@ DT
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Discussion

FORCE DISTRIBUTION BETWEEN RIGHT AND LEFT SIDE (%)

The difference in force distribution between thghtiand left side was more in Group
B as compared to Group A at T2 (p=0.037) and T30(@85). In Group A the
difference in force % at T2 (19.38) and at T3 (28.which is lesser than Group B at

T2 (28.47) and T3 (30.46).

This suggests that the occlusal equilibrium betwienright and left side was better

in patients who had undergone a proper finishirdydetailing.

This was in accordance to the study done by VidSshih and Anand K P&fll which
suggested that after an extensive finishing andilded phase for a duration of 2

months, the occlusal contacts were almost equetiedlly.®

The study done by Qadeer ef@lhad opposing results as it stated that both
orthodontically treated and non-orthodontic sulgedid not have a significant

difference between the right and left sitfe.
TOTAL ANTAGONISM

There was a significant increase in the total as&gm in Group A (95.14) as

compared to Group B (87.36).

An increase in total antagonism suggests an ineréasocclusal contact area
suggesting that the intercuspation between thellagxand the mandibular arches is

better in Group A as compared to B.
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Discussion

ANTERO-POSTERIOR FORCE DISTRIBUTION

Antero-posterior force imbalance both in the aoteds well as the posterior aspect
was more common in patients who had not undergooyep finishing and detailing

as compared to patients who had undergone prapehifig and detailing.

The anteroposterior force in the anterior aspedtioup A at T1 (7.26), T2 (7.53),
and T3 (6.02) was significantly lesser than GrouatB'1 (12.32), T2 (12.64) and T3

(15.76) respectively.

The anteroposterior force in the posterior aspe@roup A at T1 (42.72), T2 (42.59)
and T3 (43.61) was significantly lesser than GrBugt T1 (34.82), T2 (37.35) and T3

(34.23) respectively.

In a study by Robert Kerstein and Svitl&flathey concluded the anterior
force was high in Class |l subjects as comparedlass |. This was attributed to the

restriction of the mandible with heavy forces frime canine®*!

In a study conducted by Titirat ef®lvhich showed that there was a tendency for the
force distribution to be more in the posterior cegithe highest force being at the
molar region(61-67%) and then at the premolar rggi#-28%) and the least in the

anterior regior?)

Having excessive heavy forces in the posterioraregnostly in the molar and the
premolar region can also cause detrimental effactthe periodontal ligaments of the
posterior teeth so the aim of any orthodontic treatt should be to shorten the

occlusion and disclusion tim€
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Discussion

At present, not too much literature is availabletbe importance of finishing and
detailing and the effect it has on the static aydadhic occlusion of the patient post-

debonding.

The occlusal parameters recorded in our study vi@rad to be closer to ideal in
Group A as compared to Group B in relation to OTnteko-posterior force
distribution, Total Antagonism and the Force dimition between the right and left
side. It has been seen that attaining a classliigsion does not necessarily contribute
to balanced force distribution and efficient fupag@l occlusion at the end of
orthodontic treatment. So, from the present study,could conclude that it is very
important to ensure that proper finishing and dieishould be carried out and
evaluated for the distribution of contacts and ésralong the arches during both static

and dynamic occlusion, using T Scan.

As an orthodontist, it is important to consider luger picture by not just settling the
teeth but also digitally analyzing the occlusalguaeters, which ensures long-term

stability, a balanced masticatory apparatus, amgathy temporomandibular joint.

Page 45



Limitations of the Study

LIMITATIONS OF THE STUDY

Selection of finished cases can be done accorditiget ABO guidelines.

The type of malocclusion before orthodontic treatmeas not taken into
consideration during the evaluation of the postrafontic occlusion.

The type of mechanics, whether the patient hasrgode extraction or not
has not been taken into consideration.

Muscle activity associated with the post orthodonticlusion and its effect on

the temporomandibular joint was not studied.

SCOPE OF THE STUDY

A larger and more homogenous sample size can lsdsrad

The pre-treatment malocclusion can be taken intosideration while
evaluating the post-treatment occlusion.

Intraoral scans can be superimposed on the T St to assess the
occlusal contact points.

The T Scan evaluation can be co-related to theowarindices used for the
evaluation of post-orthodontic occlusion.

Muscle activity associated with the post-orthodomcclusion and its effect
on the temporomandibular joint can be observedguBio EMG along with T

Scan
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Conclusion

CONCLUSION

* Assessment of post-orthodontic occlusion just bsuai inspection is not
sufficient as we cannot assess the contact arethamdistribution of forces in

the arches.

* The study indicates that T Scan is an importantftmathe evaluation of post-
orthodontic occlusion as it helps in evaluating tleelusal imbalances which

otherwise cannot be detected by visual evaluation.

* The results of our study indicated that in caskere finishing and detailing
were conducted, the occlusal parameters (OT, A-ReFdistribution, Total
Antagonism, and Force distribution with respectlift and Right side)
showed near to ideal values as compared to thenpativho had not met the

goals of finishing and detailing.

» Digital analysis obtained using T Scan is esserdiaing the process of
finishing and detailing to obtain a stable and vi@lanced occlusion by the

end of the orthodontic treatment.
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Summary

SUMMARY

The study aimed to evaluate and compare the odchssameters such as
Occlusion Time, Disclusion time, Total Antagoniskgrce Distribution %,
and Antero-posterior force distribution in Patiewdho have undergone
finishing and detailing according to the inclusioiteria, as compared to those
who have not used T Scan.

Patients who had been orthodontically treated aad fust undergone
debonding were considered in the sample size. Tiexg categorized into
Group A and B based on the Inclusion criteria setid based on Alignment,
Marginal ridge position, Occlusal contacts, Occluseelationship,
Interproximal contacts, and Root parallelism.

T scan which is a digital occlusal analyzer wasdu$er recording the
occlusion of the patient at an time interval of T3-minutes after debonding,
T2= 3 month after debonding and T3=6 months afédxodding.

It was seen that the occlusal parameters were gledaim Group B that is
patients who had undergone finishing and detadisigompared to Group A.
This study helped us understand the importance ropgs finishing and
detailing and the effect it has on static and dyicameclusion of the patient
undergoing orthodontic treatment. Though Finishémgl detailing is a time-
consuming process, still to establish a balancedusion with bilateral
symmetry and proper frictional contacts, it is imtpat to attain a properly
finished occlusion by the end of orthodontic treatty hence creating a bias in

the obtained results.
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ANNEXURE- IV

CONSENT FORMS

KLE VK INSTITUTE OF DENTAL SCIENCES,
BELAGAVI-590010
CONSENT FORM

TITLE: “ COMPARATIVE EVALUATION OF THE POST ORTHODONTIC
OCCLUSION IN PATIENTS WHO HAVE COMPLETED FINISHING AND
DETAILING AND THOSE WHO HAVE NOT, USING T SCAN:
PROSPECTIVE STUDY™

OPERATOR: DR.

Purpose of the study: You are mvited to take part in a clinical study, but before
you accept, I would like to help you understand the study and what participation
you will be involved m. I am conducting a comparative study of the post
orthodontic occlusion in patients who have completed Finishing and Detailing
and those who have been debonded before that.

L aged
have been informed about my mvolvement in the study:

* Iagree to give my personal details like name, age, sex, address, and the
details required for the study to the best of my knowledge.
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I am informed about the procedure and also that I will be undergoing the
procedure. I agree and give my consent to the orthodontist for the

procedure.

I permit the dentist to utilize the information given by me and the results
obtamed from this study for presentation and publication purposes.

I will not claim any retums for my cooperation in the study, even if it is
bemng sponsored by any agency. I am participating with my own will and
wish.

I will follow the instructions given by the doctor.

During the study, if I wish to resign from the study, I am free to do so and
my treatment will still be completed in the department.

In my full consciousness and presence of mind, after understanding all
the procedures m my vemacular language, I am willing and give my

consent to participate in this study.
Date:
Place:

Signature of witness Signature
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ANNEXURE- V

PATIENT INFORMATION SHEET

TITLE: COMPARATIVE EVALUATION OF THE POST ORTHODONTIC
OCCLUSION IN PATIENTS WHO HAVE COMPLETED FINISHINGAND
DETAILING AND THOSE WHO HAVE NOT, USING T SCAN: PREPECTIVE

STUDY”

OPERATOR: DR.

Purpose of the study: You are invited to take pad clinical study, but before you
accept | would like to help you understand the wtadd what participation you will
be involved in. | am conducting a comparative stafithe post orthodontic occlusion

in patients who have completed Finishing and Diegiénd those who have not.

Procedure of the study: If you wish to participatey will be told to bite on a sensor
right after removing your braces, 3 months and &tim® after, during which we will

be recording your bite force.
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GROUPEB
SLNO  NAME

1 GOWRI

2 TASBHA
3 ANWESHA
4 MARNVA

5 SWATI alloted
6 SHUBHAM
7 MRIOULA
8 ASHWINI
9 KAVERI
10 siddhi

11 Shreyas
12 Bkshata
13 Triveni

14 Harini

15 Reema

16 Maheshw ari
17 Sridhar

18 Namrata
19 Ankit
20 Ankush
21 Noor

[GROUP A
0
|SLNO  NAME

1 ALLWYNA
2 SOMI

3 SNEHA

4 SUMA

5 NEHA

6 ARZ00

7 PRAFUL
§ VACHANA
9 SANOHYA
10 TENZIN

11 VENKATESH
12 PRIVA

13 OEV

14 SWATI

15 AASTHA
16 Abhishek
17 Mamata
18 Pavitra

19 Arpita
20 Mansi

21 Anurag
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