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INTRODUCTION

Orthodontics as a branch of dental science, seekgotrect the
irregularities associated with the teeth and jawsoider to improve
aesthetics and functionVhen a patient suffers from misaligned teeth,
the problem is best corrected with Orthodonticttremnt, which utilises
minor forces to slowly move teeth to a more corpdition, fixing the
bite of patients and making them happier about tmaile.

Orthodontics is needed to correct a variety of [mmis: the most
common of which is crowding. Beside aesthetic essicrowded teeth
are difficult to maintain and often lead to periathl disease and decay.
Extreme situations can cause poor occlusion (bitedl Temporal
Mandibular Joint problems. Other reasons for negdDrthodontics
include but are not limited to, excess space, dlamterior (front) teeth,
cross bites, and skeletal issues.

WHAT YOUWILL LEARN IN THIS COURSE

This course guide, briefly, gives you an idea ohiMie course is about,
what course materials you need and how to work suith materials. It
also gives you some guideline for the time youexeected to spend on
each unit in order to complete it successfully.

It guides you concerning your tutor-marked assigmnvehich will be
placed in the assignment file. Regular tutorialssés related to the
course will be conducted and it is advisable fou yo attend these
sessions. It is expected that the course will peepau for challenges
you are likely to meet in the field of Dental Teckogy.

COURSE AIM

The course aims at helping you to understand théermals and
techniques employed in the design and fabricationorhodontic
appliances in order to give the patient the comiogeto smile in public
by providing appliances that adequately meet pesielemands.

COURSE OBJECTIVES

To achieve the aim set out, the course has a s#ijettives. Each unit
has specific objectives which are stated at thénpégg of the unit. You
are advised to read the objectives before you dtiueyinit because you
may need to make reference to them during yourysindheck on your
own progress. It is also good that you endeavoucheck the unit
objectives after completion of each unit to deciphevel of
accomplishment.
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At the end of this course, you should be able to:

narrate the history, development and essentiaBribiodontics
understand the definitions and terminologies ihasbntics
appreciate orthodontics in contemporary dentaltfm@ac
enumerate the goals of orthodontic treatment

explain the classification of orthodontic cases

understand Orthodontic model making and trimming
describe Biomechanics of tooth movements

explain the classification of orthodontic appliagce

mention the Muscles of mastication and expresdmd])
describe the principles and procedures for the tooctson of
orthodontic appliances and

o undertake practical construction of orthodonticlemges.

WORKING THROUGH THE COURSE

To complete this course you are expected to reald s@dy unit, read
the textbooks and other materials which may be ideav by the

National Open University of Nigeria. In the courgeu would be

required to submit assignment for assessment. édetid of the course
there is final examination. The course should takeut 15 weeks to
complete.

Listed below are the components of the course, whathave to do and
how to allocate your time to each unit, in orderctomplete the course
successfully and timely.

The course demands that you should spend goodttimead and my
advice for you is that you should endeavour tonaktautorial session
where you will have the opportunity of comparingotedge with
colleagues.

COURSE MATERIALS

The main components of the course are:

The Course Guide
Study Units

Textbooks
Assignment
Presentation Schedule

ahwpE
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STUDY UNITS

There are 21 units organised into 5 modules indbisse as follows:

Module 1

Unit 1
Unit 2
Unit 3
Unit 4

Module 2

Unit 1
Unit 2
Unit 3
Unit 4
Unit 5

Module 3
Unit 1
Unit 2
Unit 3

Unit 4
Unit 5

Module4
Unit 1
Unit 2
Unit 3
Unit 4
Module5
Unit 1

Unit 2
Unit 3

vi

History, Development and Essentials of Orthodontics

General Overview of Orthodontics
History of Orthodontics

Definition of Orthodontic Terminologies
Classification of Malocclusion

Orthodonticsin Contemporary Dental Practice

Recent Advances in Orthodontics
Detrimental Effects of Orthodontic Treatrhen
Diagnostic Aids in Orthodontic Treatment
Orthodontic Study Model

Classification of Orthodontic Cases

Biomechanics of Tooth M ovement

Introduction to Biomechanics

Muscles of Mastication and Expression

Orthodontic Tooth Movement and Associatedssilie
Changes

Anchorage in Orthodontics

Retention and Relapse in Orthodontic Tresatm

Classification of Orthodontic Appliances

General Overview of Orthodontic Appliance
Removable Orthodontic Appliances

Fixed Orthodontic Appliances

Functional Appliances

Principles and Procedure for Construction of
Orthodontic Appliances

Goals of Orthodontic Treatment
Materials Used for Fabrication of Orthodomppliances
Fabrication of various Components of Ortioiic

Appliances
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ASSESSMENT

There are three parts to the course assessmerthesel include self-
assessment exercises, Tutor- marked assignments thendwritten
examination or end of course examination. It isigsae that you do all
the exercises. In tackling the assignments, youeapected to use the
information, knowledge and techniques gatheredndutihe course. The
assignments must be submitted to your facilitaborférmal assessment
in line with the deadlines stated in the preseomatschedule and
assignment file. The work you submit to your tuflmr assessment will
count for 30% of your total course work. At the esfdhe course, you
will need to sit for a final end of course examioatof about three
hours duration. This examination will count for 7@¥your total course
mark.

TUTOR-MARKED ASSIGNMENT (TMA)

The TMA is a continuous assessment component of gourse. It
counts for 30% of the total score. You will be givieur (4) TMAS to
answer. Three of this must be answered before y@albbwed to sit for
the end of course examination. The TMAs will beegivto you by your
facilitator and returned after you have done tregmenent. Assignment
guestions for the units in this course are conthinghe assignment file.
You will be able to complete your assignment frdra information and
material contained in your reading, referencessandy units. However,
it is desirable in all degree level of educationdeEmonstrate that you
have read and researched more into your referaraeh will give you
a wider view point of the subject.

Make sure that each assignment reaches your &oilibn or before the
deadline given in the presentation schedule angjrasent file. If for
any reason you cannot complete your work on timentact your
facilitator before the assignment is due to disahgspossibility of an
extension. Extension will not be granted after dioe date unless there
are exceptional circumstances.

FINAL EXAMINATION AND GRADING

The end of course examination for orthodontic tedbgy | will be for
about 3 hours and it has a value of 70% of thd taiarse work. The
examination will consist of questions, which wiflect the type of self-
testing, practice exercise and tutor-marked asségrmnproblems you
have previously encountered. All area of the countlebe assessed.

Use the time between finishing the last unit anting for the
examination to revise the whole course. You might fit useful to

vii
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review your self-test, TMAs and comment on them obefthe
examination. The end of course examination covdmsmation from all
parts of the course.

PRESENTATION SCHEDULE
Your course materials have important dates forghdy and timely
completion and submission of your TMAs and attegdurtorials. You

are expected to submit all your assignments bystipeilated time and
date and guard against falling behind in your work.

COURSE MARKING SCHEME
The table below shows the breakdown of marks ferctburse.

Table 1.1: Course Marking Scheme

Assignment Marks
Assignment 1-4 Four assignments, best three marks
of the four counts 10% each of the
30% course marks.

End of course examination 70% of overall coursekar
Total 100% of course materials

FACILITATORSTUTORSAND TUTORIALS

There are 15 hours of tutorials scheduled in supgpiothis course. You

will be notified of the dates, times and locatidrilee tutorials as well as
the name and the phone number of your faciliteasrsoon as you are
allocated a tutorial group.

Your facilitator will mark and comment on your ggsments, keep a
close watch on your progress and any difficultiesi ynight face and
provide assistance to you during the course. Yeueapected to mail
your tutor-marked assignment to your facilitatorfdoe the schedule
date (at least two working days are required). Thédlybe marked by
your tutor and returned to you as soon as possibienot delay to
contact your facilitator by telephone or e-mayau need assistance.

The following might be circumstances in which yowul find
assistance necessary, hence you would have toctgotar facilitator if:

o You do not understand any part of the study or aksigned
readings.
o You have difficulty with self-tests.

viii
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o You have a question or problem with an assignmentith the
grading of an assignment.

You should endeavour to attend the tutorials. Thihe chance to have
face to face contact with your course facilitatoid &o ask question
which are answered instantly. You can raise anplpro encountered in
the course of your study.

To gain more benefit from course tutorials, pre@acgiestion list before
attending them. You will learn a lot from participe actively in
discussions.

COURSE OVERVIEW

The table below shows the study units, the numbereeks required to
complete them and the assignments.

Table 1.2: Course Organiser

Unit Title of work Weeks | End of unit
activity | assignment

MODULE 1 History, Development and Essentials of Orthodontics

Unitl | General Overview afWeek 1 | Assignment 1
Orthodontics
Unit 2 | History of Orthodontic Week ¢ | Assignment

Unit 3 Definition of Orthodontic Week 2 | Assignment 3
Terminologies

Unit4 | Classification oMalocclusior | Week 3 | Assignment

Module 2 Orthodonticsin Contemporary Dental Practice

Unit 1 Recent Advances inWeek 4 | Assignment 5
Orthodontic:

Unit 2 Detrimental Effects of Week 4 | Assignment 6
Orthodontic Treatment

Unit 3 Diagnostic Aids in Week 5 | Assignment 7
Orthodontic Treatment

Unit4 | Orthodontic Study Model Week 6 Assignment 8

Unit 5 Classification of Orthodontic| Week 6 | Assignment 9
Case

M odule 3 Biomechanics of Tooth M ovement

Unit1 | Introduction to Biomechani | Week & | Assignment 1

Unit 2 | Muscles of Mastication and | Week 8 | Assignment 11
Expression

Unit 3 Orthodontic Tooth Movement Week 9  Assignmgat
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and Associated Tissue

Changes
Unit4 | Anchorage in Orthodontics Week B AssignniEht
Unit 5 Retention and Relapse in Assignment 14

Orthodontic Treatment

Module 4 Classification of Orthodontic Appliances

Unitl | General Overview of Week 10| Assignment 15
OrthodonticAppliance

Unit 2 Removable Orthodontic Week 10| Assignment 16

Appliances
Unit 3 | FixedOrthodontic Appliance | Week ‘1 | Assignment 7
Unit4 | FunctionalAppliance: Week 2 | Assignment 8

MODULE 5 Principles and Procedure for Construction of
Orthodontic Appliances

Unit 1 Goals of OrthodonticWeek 13| Assignment 19
Treatment

Unit 2 Materials Used for Week 14| Assignment 20
Fabrication of Orthodontic
Appliances

Unit 3 Fabrication of Orthodontic | Week 15| Assignment 21
Appliances

SUMMARY

This course guide has been able to expose you ewewiew of what to
expect in DNT 410. | wish you success as you gouin the course.
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MODULE 1 HISTORY, DEVELOPMENT AND
ESSENTIALS OF ORTHODONTICS

Unit 1 General Overview of Orthodontics

Unit 2 History of Orthodontics

Unit 3 Definition of Orthodontic Terminologies
Unit 4 Classification of Malocclusion

UNIT 1 GENERAL OVERVIEW OF ORTHODONTICS
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Definition of Orthodontics
3.1.2 What is Orthodontic Technology?
3.2 Aims of Orthodontic Treatment
3.2.1 Functional Efficiency
3.2.2 Structural Balance
3.2.3 Aesthetic Harmony
3.3  Scope of Orthodontic Treatment
3.4  Benefits of Orthodontic Treatment
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Orthodontic technology is a specialty of dentalhtedogy that is
concerned with the design and fabrication of deafgiliances for the
treatment of malocclusions, which may be a resutboth irregularity,
disproportionate jaw relationships, or both.

Orthodontics as a branch of dental science, seeksotrect the
irregularities associated with the teeth and jawsoider to improve
aesthetics and function. When a patient suffersifroisaligned teeth,
the problem is best corrected with orthodontictirent, which utilises
minor forces to slowly move teeth to a more corpagition, fixing the
patient's bite and making them happier about taite.

Orthodontics is needed to correct a variety of [mois: the most
common of which is crowding. Beside esthetic issuowded teeth
are difficult to maintain and often lead to periotid diseases and

1
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decay. Extreme situations can cause poor occlbita) and Temporal
Mandibular Joint problems. Other reasons for negdrthodontics
include but are not limited to: excess spacegflanterior (front) teeth,
cross bites, and skeletal issues.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define orthodontics and orthodontic technology
list the aims of orthodontic treatment

state the scope of orthodontic treatment
enumerate the benefits of orthodontic treatment.

3.0 MAIN CONTENT
3.1 Definition of Orthodontics

Orthodontics can be defined as the specialty of dentistry concerned with
growth and development of the face and dentition, and the diagnosis,
prevention and correction of dental and facial irregularities (Daljit S.
Gill 2009).

Salzmann (1943) defined orthodontics as a branch of science and art of
dentistry which deals with the developmental and positional anomalies
of the teeth and the jaws as they affect oral health and the physical
aesthetic and mental well being of the person.

American Board of Orthodontics (ABO) proposed thalloiving
definition, which was adopted by American Assooati of
Orthodontics:

orthodontics is that specific area of dental preif@s that has as its
responsibility, the study and supervision of thewgh and development
of the dentition and its related anatomical streegufrom birth to dental
maturity, including all preventive and correctiveopedures of dental
irregularities requiring the repositioning of teelbly functional and
mechanical means to establish normal occlusion @ledsing facial
contours.

From the definitions above, we can now define attimgics as a branch
of dentistry concerned with the study of the growatid development of
the face, the jaw and teeth, and their associatedularities with their

preventive and corrective measures.
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3.1.2 What isOrthodontic Technology?

Dental technology has several branches, one ofhwisicorthodontic
technology. Orthodontic technology is the branchdenmtal technology
that deals with the design and fabrication of défe appliances for
correction or prevention of the irregularities asated with the teeth
and jaws in order to improve aesthetics and functio

It is the branch of dental technology that dealshwhe design and
fabrication of appliances for correction or prewemtof dento-facial
anomalies, within limits set by certain biologic&hctors. These
appliances are fabricated based on prescriptiosingrifrom clinical
diagnosis.

3.2 Aimsof Orthodontic Treatment

The three basic aims of orthodontic treatment famectional efficiency;
structural balance and Aesthetic harmony.

3.2.1 Functional Efficiency
The teeth and their supporting structures perfoertan functions.

Orthodontic treatment thus should increase thecieffcy of these
functions.

3.2.1 Structural Balance
Orthodontic treatment should maintain a balancevbeh the teeth and

surrounding structures. This means that the coorectf one should not
be detrimental to the health of another.

3.2.3 Aesthetic Harmony

The treatment should yield results that gel withgrd’'s personality and
make him/her to look more aesthetically presentable

3.3 Scope of Orthodontic Treatment

Orthodontic treatment covers the following:

. Moving teeth into more ideal locations without atgleterious
effect;
o Orthopedic change by using functional appliances the latest

orthognathic technique to move the entire jaw i@tomore
favourable position;
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o Altering the soft tissue envelop by altering theipon of teeth or
jaws;

o Management of obstructive sleep apnoea and

o Management of cleft lip and palate

3.4 Benefitsof Orthodontic Treatment
The benefits of orthodontic treatment are itemiseldw.

Improved confidence;

Well aligned teeth that are easier to keep cleanhaalthy;
Ideally positioned teeth that reduce the risk ahgliseases;
Better chewing and food ingestion and

Closed spaces to avoid the use of bridges or dentur

4.0 CONCLUSION

In this unit, you have learnt the definition of leytlontics and
orthodontic technology; the aims and scope of altimbic treatment and
the benefits of orthodontic treatment.

50 SUMMARY

Orthodontics as a branch of dental science, seekgotrect the
irregularities associated with the teeth and jawsoider to improve
aesthetics and function.

Different definitions abound but we can simply defiorthodontics as a
branch of dentistry concerned with the study of t®wth and

development of the face, the jaw and teeth, andr thssociated

irregularities with their preventive and correctiweasures.

Orthodontic technology is the branch of dental tetbgy that deals
with the design and fabrication of different apptas for correction or
prevention of the irregularities associated witle teeth and jaws in
order to improve aesthetics and function.

The three basic aims of orthodontic treatment fargctional efficiency;
structural balance and aesthetic harmony. Orthatkohtas a wide scope
and the benefits associated with orthodontic treatrmclude:

improved confidence;

well aligned teeth that are easier to keep cleanhaalthy;
ideally positioned teeth that reduce the risk ahgliseases;
better chewing and food ingestion and

closed spaces to avoid the use of bridges or dentur
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6.0 TUTOR-MARKED ASSIGNMENT
1. Give the definition of orthodontics accordimgABO and explain

this definition.
2. Explain the benefits derivable from orthodoteatment.

7.0 REFERENCESFURTHER READING

Daljit, S. G. (2009).0Orthodontics at a Glance. Singapore: Markono
Print Media Pte Ltd.

Gurkeerat, S. (2007)extbook of Orthodontics.( 2" ed.) New Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.
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UNIT 2 HISTORY OF ORTHODONTICS
CONTENTS

1.0 Introduction

2.0  Objectives

3.0 Main Content
3.1 Orthodontics during Ancient Civilisatio
3.2  Contribution to Orthodontics in i&entury
3.3 Contribution to Orthodontics in i @entury
3.4  Contribution to Orthodontics in ®@entury

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

Orthodontics as a branch of dentistry seeks taecoirregularities in the

oral cavity so as to improve aesthetics and functichis unit looks at

the history of orthodontics with reference to diffiet scholars and their
contributions to the development of orthodontica asience.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. describe the history of development of orthodantic
o discuss the contribution of different scholarshet various stages
of development.

3.0 MAIN CONTENT

3.1 Orthodonticsduring Ancient Civilisation

From the beginning of human history, man understadthe basic level
that without proper bite or chewing ability, feeglinvell would be
difficult. Archeological findings revealed from thremains of ancient
Egyptians and Romans as well as Etruscans that¢ theseties used
different types of wires to straighten or adjulseit teeth.

Among the major contributions to orthodontics dgrithe ancient
civilisation are as follows:
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o Description of irregularities by Hippocrates (460¢/3BC) who
was the first to draw attention towards associatibteeth to the
jaw structure; He opined that people with long sthpbeads may
have thick neck, strong members and bones so dwh tare
disposed to irregularities and crowding and are estedd by
headache and otorrhea.

o Aulius Cornelius Celsus (25BC-50AD) who describedgér
pressure to move teeth in his work “De Re Medicirgcording
to him, if a permanent tooth erupts before the dimgdof the
milk teeth, the later should be drawn out and thenér should be
pushed with finger, day by day until it has occdpilke position
of the extracted tooth;

o Gaius Philinus Secundus (AD 23-79), who advocatilgfof
elongated teeth to produce proper alignment.

3.2 Contribution to Orthodonticsin 18" Century

o In 1723, Pierre Fauchard, who is today known asfdtiger of
modern dentistry developed the first expansioniappé called
“Bandelette”. He published his two-volume book etitl “The
Surgeon Dentist, A Treatise in the Teeth”.

o John Hunter (1728-1793) an English Surgeon andaehes of
Anatomy, published his book, “the Natural Histofytlee Human
Teeth,” 1771. He demonstrated the growth and dewedmt of
the jaws, internal structure of teeth and functiohteeth.

3.3 Contribution to Orthodonticsin 19" Century

Foundations were laid in the i@entury to Orthodontics, the oldest
specialty in dentistry. In 1840, JS Gunnel intreetlicchin strap as
occipital anchorage for the treatment of mandibydestrusion while
William Lintott in 1841introduced the use of screws

Emerson C angel in 1860 was first to introducehAexpansion by
opening mid-palatal suture. This earned him fatloér expansion
appliances. As early as 1871, the molar band weslojged by William
and Magill.

John Nutting Farrar often referred to as the FatbkErAmerican
Orthodontics published his two-volume text booletit“Irregularities of
teeth and their corrections.” He laid the foundatifor scientific
orthodontics.

Henry Baker, in 1893 introduced the use of interiftary elastics with
rubber bands called Baker’s anchorage.
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3.4 Contribution to Orthodonticsin 20 Century

What is today known as modern orthodontics revonmsd Edward
Hartley Angle because of his immense contributittnthe specialty of
orthodontics. His contributions are summarisedoédews:

. Textbook of irregularities of the teeth 1887 '@Hition.
o Classification of malocclusion 1889
o Expansion-Arch appliance 1900
o Pin and Tube appliance 1901
o Ribbon Arch appliance 1910
o Edgewise appliance 1925

40 CONCLUSION
Having carefully studied this unit, it is believétht you can now trace

the history of orthodontics as a specialty witherehce to the
contributions of various scholars.

50 SUMMARY
In this unit, you learnt the history of orthodostiavith reference to

different scholars and their contribution to thevelepment of
orthodontics as a science.

6.0 TUTOR-MARKED ASSIGNMENT
Discuss briefly, the contributions of the followingcholars to the

development of orthodontics: Hippocrates; Auliusrii&ius Celsus;
Pierre Fauchard and Henry Baker.

7.0 REFERENCESFURTHER READING

Gurkeerat, S. (2007)Textbook of Orthodontics. (2" ed.). New Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.

Phulari, B.S. (2011)Orthodontics: Principle and Practice. New Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.
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UNIT 3 DEFINITION OF ORTHODONTIC
TERMINOLOGIES

CONTENTS

1.0 Introduction

2.0  Objectives

3.0 Main Content
3.1 A-E Orthodontic Terms
3.2 F-J Orthodontic Terms
3.3  K-O Orthodontic Terms
3.4  P-Z Orthodontic Terms

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 Reference/Further Reading

1.0 INTRODUCTION
Having gone through an overview of orthodonticg] @& emergence, it
is necessary that you know the key terminologieo@ated with this

specialty for better comprehension. Thus, this uoibks at the
terminologies you may need to know in the coursgooir study.

20 OBJECTIVES

At the end of this unit, you should be able to:

o define the various terminologies associated withamontics as a
profession
o apply these terms in your day to day professiooairaunication.

3.0 MAINCONTENT

3.1 A-E Orthodontic Terms

Anterior - Front

Appliances - Any device, attached to the teeth or removableigdesl
to move the teeth, change the position of the awhold the teeth in
their finished positions after braces are removed.

Arch - Upper or lower jaw.

Archwire -The metal wire that is attached to the brackets el to
move the teeth.
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Band - The metal ring that is cemented to a tooth forngjtie and
anchorage.

Braces - A word commonly used to describe a fixed orthodonti
appliance, usually comprised of brackets, bandsnares. These are the
names of each part of a typical set of braces.

Brushing - Brushing the teeth is part of an individual's daigme
dental care. Patients with braces should follow thréhodontist's
instruction on how often to brush.

Bruxism - Grinding the teeth, usually during sleeping. Bruoxisan
cause abnormal tooth wear and may lead to paimeifjaiv joints.

Buccal - The cheek side of the back teeth in either archgsns.

Buccal Tube - A small metal part of the bracket welded to theethe
side of the molar band. The tube may hold an amehwip bumper,
headgear facebow or other appliances an orthodan#g use to move
the teeth.

Cephalometric Radiograph - A lateral (side view) x-ray of the
head.

Chain - A stretchable series of elastic o-rings connectegether and
placed around each bracket to hold the archwinglane and move the
teeth.

Class | Malocclusion - A malocclusion with the proper molar
relationship and teeth that are crowded togethpaced apart, an
overbite, an openbite, a posterior crossbite aardgarior crossbite.

Class Il Maloccluson - A malocclusion with the upper front teeth
protruding or due to the lower teeth and/or jawitpmsed back relative
to the upper teeth and/or jaw.

Class Il Malocclusion - A malocclusion with the lower front teeth
protruding or due to the lower teeth and/or jaw ifpmsed ahead,
relative to the upper teeth and/or jaw.

Closed Bite/Deep Bite - Also known as deep overbite, this
occurs when the upper front teeth overlap the botfoont teeth an
excessive amount.

Comprehensive Treatment - Complete orthodontic treatment
performed to correct a malocclusion.

10
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Congenitally Missing Teeth - A genetic occurrence in which the
expected number of permanent teeth do not develop.

Crossbite - Upper posterior (back) teeth are in crossbite dytlerupt
and function inside or outside of the arch in tbedr posterior teeth.
Lower anterior (front) teeth are in crossbite éyherupt and function in
front of the upper anterior teeth. A crossbite banindividual teeth or
groups of teeth.

Diagnostic Records - The material and information that the orthodontist
needs to properly diagnose and plan a patienésnent.

Ectopic Eruption - Term used to describe a tooth or teeth that erupt i
an abnormal position.

Eruption - The process by which teeth enter into the mouth.
Extraction - The removal of a tooth.

Elastics - Rubber bands. During certain stages of treatmenglls
elastics or rubber bands are worn to provide imldial tooth movement
or jaw alignment.

3.2 F-JOrthodontic Terms

Facebow - A wire appliance used with a night brace, or headge
primarily used to move the upper first molars baoleating room for
crowded or protrusive front teeth.

Fiberotomy - A surgical procedure designed to sever fibers of
attachment around the tooth, usually performedethuce the potential
for relapse or post-orthodontic treatment tooth ement.

Fixed appliances - An orthodontic appliance that is bonded or cemented
to the teeth and cannot be or should not be rembyedle patient.

Flossing - An important part of daily home dental care. Flogsi
removes plaque and food debris from between thih,téeackets and
wires. Flossing keeps teeth and gums clean andthigeauring
orthodontic treatment.

Frenectomy - The surgical removal or repositioning of the frenuhe

lip and tongue attachment located between the uagpdrlower front
teeth.

11
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A large frenum attachment can cause spacing bettogefiont teeth or
cause the tongue to be tied.

Functional appliances - Appliances that utilise the muscle action
produced when speaking, eating and swallowing twdyce force to
move the teeth and align the jaws. They are alswknas orthopedic
appliances with names such as orthopedic correatbiiyator, bionator,
Frankel, Herbst or twin block appliances.

Gingiva - Soft tissue around the teeth, also known as thesgum

Gummy smile - Showing an excessive amount of gingival (gum) gssu
above the front teeth when smiling.

Headgear - An appliance worn outside of the mouth to providetion
for growth modification and tooth movement.

Herbst appliance - This appliance is used to move the lower jaw
forward. It can be fixed or removable. When itixed, it is cemented to
teeth in one or both arches using stainless steglns. An expansion
screw may be used simultaneously to widen the ujaper

Impaction - A tooth that does not erupt into the mouth or oslyipts
partially is considered impacted.

I nter ceptive treatment - Orthodontic treatment performed to intercept
a developing problem; usually performed on youngmtients
that have a mixture of primary (baby) teeth andrzarent teeth.

Interproximal reduction - Removal of a small amount of enamel from
between the teeth to reduce their width; also knasmreproximation,
slenderising, stripping, enamel reduction or seleateduction.

3.3 K-O Orthodontic Terms

Labial - The surface of the teeth in both arches that fHeeéps.

Ligating modules - A small elastic o-ring, shaped like a donut, used t
hold the archwire in the bracket.

Lingual - The tongue side of the teeth in both arches.

Lip bumper - A wire appliance used to move the lower molars bk
the lower front teeth forward, creating room foowded front teeth. The

lower lip muscles apply pressure to the bumpertorgaa force that
moves the molars back.
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Lip incompetence - The inability to close the lips together at rest,
usually due to protrusive front teeth or excesgivehg faces.

Malocclusion - The term used in orthodontics to describe teethdba
not fit together properly. From Latin, the term mgdbad bite."

Mandible - Lower jaw.
Maxilla - Upper jaw.

Mixed dentition - The dental developmental stage in children
(approximately ages 6-12) when they have a mixrmhary (baby) and
permanent teeth.

Mouth guard - A removable device used to protect the teeth angtimo
from injury caused by sporting activities. The wdea mouth guard is
especially important for orthodontic patients.

Night guard - A removable appliance worn at night to help an
individual minimize the damage or wear while clenghor grinding
teeth during sleep.

Open bite - A malocclusion in which teeth do not make contaghw
each other. With an anterior open bite, the fteath do not touch when
the back teeth are closed together. With a postepen bite, the back
teeth do not touch when the front teeth are closgdther.

Orthodontics - The specialty area of dentistry concerned with the
diagnosis, supervision, guidance and correctiomafocclusions. The
formal name of the specialty is orthodontics andntdédacial
orthopedics.

Orthodontist - A specialist in the diagnosis, prevention and tresdt
of dental and facial I  rregularities.

Orthopedic appliance - A removable functional appliance designed to
guide the growth of the jaws and face.

3.4 P-Z Orthodontic Terms

Panoramic radiograph - An x-ray that shows all the teeth and both
jaws on one film.

Palatal expander - A fixed or removable device used to make the upper
jaw wider.

13
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Periodontal - Refers to the hard and soft tissue, or supporting
structures, around the teeth.

Plaque - Plaque is a colorless, sticky film of bacteria,dqarticles and
saliva that constantly forms in the mouth. Plagomlgines with sugars
to form an acid that endangers teeth and gums.uPlaquses tooth
decay and gum disease.

Posterior - Back.

Preventive treatment - Orthodontic treatment to prevent or reduce the
severity of a developing malocclusion (bad bite).

Removable appliance - An orthodontic appliance that can be removed
from the mouth by the patient. Removable appliarszesused to move
teeth, align jaws and to keep teeth in their negitmms when the braces
are removed (retainers).

Retainer - A fixed or removable appliance worn after the bsaeee
removed. A removable retainer attaches to your wapd/or lower teeth
and holds them in their finished positions.

Rubber bands - During certain stages of treatment, small elasbics
rubber bands are worn to provide individual tootbvement or jaw
alignment.

Safety strap - The safety strap prevents the facebow of the headge
from coming loose and causing injury.

Separators - An elastic o-ring or small wire loop placed betwebr

teeth to create space for placement of bands. &epsrare usually
placed between the teeth a week before bands &edded to be
cemented to the teeth.

Serial extraction - Selective or guided removal of certain primary
(baby) teeth and/or permanent teeth over a pefididhe to create room
for permanent teeth.

Space maintainer - A fixed appliance used to hold space for an
unerupted permanent tooth after a primary (babgjhtdvas been lost
prematurely, due to accident or decay.

Supernumerary teeth - A genetic occurrence in which there are more

teeth than the usual number. These teeth can Wermad or erupt in
abnormally.
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Tongue crib - A fixed appliance used to help a patient stop Isabit
undesirable tongue forces exerted on the teetlband that supports the
teeth.

Tongue thrust - An individual's tongue pushes against the teethnwhe
swallowing. Forces generated by the tongue can ntbgeteeth and
bone and may lead to an anterior or posterior dyten

Wax - Wax is placed on the brackets or archwires to pretreem from
irritating the lips or cheeks.

Wires - Also known as archwires, they are held in the begckising
small elastic o-rings or stainless steel wire ligas. Wires are used to
move the teeth.

4.0 CONCLUSION

Explanations of the commonly used orthodontic teotagies have
been given in this unit, and | believe you are mmaversant with them.

50 SUMMARY

In this unit, you have studied the A-Z orthodoré&ons.

6.0 TUTOR-MARKED ASSIGNMENT
Explain the following terms:

I. Panoramic radiograph

il. Congenitally missing teeth

iii. Mouth guard

V. Night guard
V. Serial extraction.

7.0 REFERENCE/FURTHER READING

Glossary of Orthodontic Terms. (2012). Retrieved on ¥5April, 2014
from http//:www.mylifemysmile.org.
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1.0 INTRODUCTION

Malocclusion is a misalignment of the upper and dowveeth; also

known as "bad bite". It is a deviation from nornmaclusion of the

upper and lower teeth. Classification of maloc@usidescribes the
dento-facial deviations according to a common attaratic or norm.

Different classifications have been proposed bfedght scholars based
on their experiences and depending on what they tinbe clinically

relevant.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define malocclusion
o identify the causes of malocclusion and
o classify malocclusion.

3.0 MAIN CONTENT

3.1 WhatisMaloccluson?

Malocclusion is a misalignment of the upper and dowveeth; also
known as "bad bite". It is a deviation from nornmaclusion of the
upper and lower teeth.
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3.1.1 Causes of Malocclusion

Malocclusion may result from a variety of factors causes; most
prominent among these are: skeletal factors, ssfue factor, local
factors or habits.

Skeletal Factors

Skeletal malocclusion can be caused by defectsiz@, gosition or
relationship between upper and lower jaws. Skeletalocclusion can
occur in sagittal, vertical or transverse planes.

Skeletal Malocclusion in Sagittal Plane

This occurs in the form of prognathic jaws (forwgrdcement of the
jaw) or retrognathic jaws (backward placement efjdw).

Skeletal malocclusion in vertical plane
This occurs in the form of skeletal deep bite aglstal open bite.
Skeletal malocclusion in transver se plane

Narrowing or widening of the jaws may result in abnormal
relationship between upper and lower jaws in trars¥ plane. These
include skeletal cross bite or skeletal scissdes bi

Soft tissue factor

The teeth lie in apposition of muscular balanceeined by prolonged
and light resting forces of the lips and cheekstlen outside and the
tongue on the inside. Lack of muscular tone in lipe can lead to
proclined incisors. On the other hand, when the lgre tense, the
incisors may be retroclined. The size, position dndction of the

tongue may influence dental development. Macrogo@arge tongue)
and an anterior tongue position may impede ina@soption and lead to
development of an anterior open bite.

Local factors
Local factors also referred to as dento-alveolatofs have a more

localised effect on the occlusion compared withlesiad or soft tissue
factors. Local factors that can cause malocclusiolude:
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o Variation in the number of teeth such as supermamedeeth or
anodontia (missing teeth);

Anomalies in tooth size;

Anomalies in tooth shape;

Abnormal labial frenum;

Premature loss of deciduous teeth;
Prolong retention of deciduous teeth;
Delayed eruption of permanent teeth;
Abnormal eruptive path;

Ankylosis;

Dental caries and

Improper dental restoration.

Habits

Abnormal pressure habits such as digit suckingguenthrusting, lip
biting; and functional aberrations such as moutathing may cause a
variety of malocclusion.

3.2 Classfication of Malocclusion

Classification of malocclusion is an essential @geisite for
determining the severity of malocclusion. Althougiimerous scholars
have proposed different classification, we are gamlook at the broad
classification by Phulari (2011), which classifim@locclusion into three
as follows: intra-arch, inter-arch and skeletal @oalusion.

3.2.1 Intra-arch Malocclusion

This is the type of malocclusion in which therenmssalignment of
individual tooth within the same dental arch, eithwaxillary or
mandibular arches. This could be in the form ofabral inclination,
rotation, displacement, transposition or abnorngaitpn of the tooth.
Intra-arch malocclusion can be further classifi:i

. Abnormal inclination which involves abnormal tilting of the
crown with root being in normal position. This cdoule buccal,
lingual, mesial or distal inclination.

o Displacement which involves bodily movement of the crown as
well as the root of the tooth in the same directioroccupy an
abnormal location. This could be in form of bucchhgual,
mesial or distal displacement.

. Rotation which is the rotation of a tooth about its longsaXA
tooth may be rotated in two directions namely: igsgual
(distolabial) and distolingual (mesiolabial) rotati
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o Transposition in which two teeth have exchanged places
(positions).
o Infra/supraversion which involves under eruption or over

eruption of a tooth.
3.2.2 Inter-arch malocclusion

This form of malocclusion occurs between the opgpgsiws in sagittal,
vertical or transverse planes.

3.2.2.1 Sagittal plane malocclusion

This is an abnormal relationship between upper lanedr jaws in the
sagittal plane such as pre-normal and post-norg@lsions.

3.2.2.2 Vertical plane malocclusion

This is when abnormal vertical relationship ocdoesween the teeth of
upper jaw and those of the lower. E.g. deep biteapen bite.

3.2.2.3 Transver se plane malocclusion
This is an abnormal relationship between upper lameer arches in

transverse plane. These include different typesads bite and scissors
bite.

3.2.3 Skeletal Malocclusion

Skeletal malocclusion is the type caused by defectsze, position or
relationship between the upper and lower jaws.

4.0 CONCLUSION

In this unit, we have been able to define malogolusnd the various
factors that can cause malocclusion, such as skdéettors, soft tissue
factor, local factors or habits. Classification mfalocclusion was also
well discussed.

50 SUMMARY

In this unit, you learnt that malocclusion is a atignment of the upper
and lower teeth; also known as "bad bite", and neault from a variety
of factors or causes such as- skeletal factorg, tesiue factor, local
factors or habits.
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Skeletal malocclusion can be caused by defectsiz@, position or
relationship between upper and lower jaws. Skeletalocclusion can
occur in sagittal, vertical or transverse planes.

Lack of muscular tone in the lips can lead to pread incisors. On the
other hand, when the lips are tense, the incisag oe retroclined. The
size, position and function of the tongue may iefloe dental
development. Local factors that can cause maloiceiuaclude:

o Variation in the number of teeth such as: supermargdeeth or
anodontia (missing teeth);

Anomalies in tooth size;

Anomalies in tooth shape;

Abnormal labial frenum;

Premature loss of deciduous teeth;
Prolong retention of deciduous teeth;
Delayed eruption of permanent teeth;
Abnormal eruptive path;

Ankylosis;

Dental caries and

Improper dental restoration.

Abnormal pressure habits such as digit suckingguaenthrusting, lip
biting; and functional aberrations such as moutatiing may cause a
variety of malocclusion. Classification of malocgilon is an essential
prerequisite for determining the severity of malasmon.

Although numerous scholars have proposed diffectadsification of
malocclusion, we adopted the broad classificatignPiulari (2011),
which classified malocclusion into three as followstra-arch, inter-
arch and skeletal malocclusion.

6.0 TUTOR-MARKED ASSIGNMENT

1. Skeletal malocclusion can occur in sagittal, vattar transverse
planes. Discuss.
2. Explain the following terms: Macroglossia, malossan,

prognathic jaw and retrognathic jaw
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1.0 INTRODUCTION

In recent times, there have been tremendous adweamte in the field
of orthodontic sciences. This unit is designedit@ you the highlights
of recent development in the profession. This wilitkeep you abreast
of recent practices in orthodontic technology aprafession. If you
really take this unit seriously, you will be able develop yourself as
better dental technologist.

20 OBJECTIVES

At the end of this unit, you should be able to:

o explain what is meant by advancement in orthodentic
o identify recent advancement in orthodontics and
o state the reasons for recent advancement in orntticdo
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3.0 MAINCONTENT

3.1 Advancement as a Concept

Advancement simply means development, improvemittease in
rank or moving forward. It also means making pregrer making new
inventions in techniques that have tangible adgegaver the existing
practices. For example, the photographers in tis¢ lpave to take their
flms to the photo laboratory to develop the filmigp to printing.
However, due to advancement in photo industry, gdraiphs can be
taken digitally, viewed and printed within few mtes with even better
gualities.

3.2 Advancesin Orthodontic Practice

Some things that were apparently impossible imtst are now realistic
in orthodontic sciences as a result of researchdawveélopment in the

profession. Some of these recent advances madadorttic technology

include: adult orthodontics, implants, Invisaligrthnique and the use of
laser in orthodontics.

3.2.1 Adult Orthodontics

In the past orthodontic treatment was seen asadnemnt for children
and adolescence. In recent time however, a greabauof adults seek
orthodontic treatment. The success in adult orthtde can be
attributed to increased understanding of how boe#s creact to
orthodontic forces.

3.2.1.1 Reasons for Increased Number of Adult Patients

o Increased public awareness

. Consciousness of aesthetic demands in the society

o Increased social acceptance due to decreased féar
embarrassment associated with the use of orthadapfiliances

o Recent advances in appliance design and technigqeesased
patient’'s acceptance

o Advancement in surgical orthodontics has widenedabssibility

of correcting severe skeletal discrepancies intadwho have
past growing age

. Awareness by general dentists makes them to rdidt patients
for orthodontic consultation.
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3.2.2 Implantsin Orthodontics

In recent time, Osseo-integrated implants have dtielim orthodontic
anchorage. The ankylosed nature of endosseous rnitaptaeates an
immovable platform for total anchorage.

3.3 Invisalign Technique

Both practitioners and patients alike have beenrcheay for an

appliance that can be used inconspicuously in theutm The

introduction of Invisible Aligners (Invisalign) hasmade the dream
realistic. This technique was introduced in 1996 arcorporates series
of invisible (clear) plastic aligners that fit coonfably over the teeth.
They are designed to move teeth gradually intotioos. Invisalign can
be used to correct the following mild malocclusions

o Mild overcrowding
o Mild spacing and
o Mild relapse after treatment.

3.3.1 Benefits of Invisalign
Here, note the following:

o it is invisible, hence no unwanted attention iswdhrao patient’s
mouth

because it is removable, patient can eat, bruslilaxeasily

it does not carry brackets to accumulate food dedond plaque
healthier gum from properly aligned teeth and

good oral hygiene can be maintained as it is easletin.

3.4 Laser in Orthodontics

LASER is an acronym fokight Amplification by StimulatedEmission
of Radiation. Dental lasers are used to treat denthlopzgy involving
hard and soft tissues with minimal vibration anthpa

Application of soft tissue lasers in orthodontiaslude:

Gingivectomy

Frenectomy

Opercutectomy

Papilla flattening

Uncovering temporary anchorage devices and
Debonding of brackets etc.
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4.0 CONCLUSION

Just like any other profession, orthodontic tecbggl has been
making substantial advances in techniques and designs.ngntioe

recent advances made in orthodontic sciences aradit orthodontics,
implants, Invisalign technique and Laser in orthus.

50 SUMMARY

The following were highlighted in this unit:

o In recent times, there have been tremendous adwveemts in the
field of orthodontic sciences.

o Advancement simply means development, improvemant
increase in rank or moving forward.

o In recent times, some things that were apparentjyossible in

the past are now realistic in orthodontic scienaesa result of
research and development in the profession. Sortteesé recent
advances made in orthodontic technology includeultad
orthodontics, implants, Invisalign technique and tise of laser
in orthodontics.

o The success in adult orthodontics can be attribtaeiticreased
understanding of how bone cells react to orthoddotices.
o In recent time, Osseo-integrated implants have duklpn

orthodontic anchorage. This technique was intreduicn 1999
and incorporates series of invisible (clear) ptaatigners that fit
comfortably over the teeth. They are designed tosemteeth
gradually into positions.

LASER is an acronym folLight Amplification by Stimulated
Emission of Radiation. Dental lasers are used to treat dental
pathology involving hard and soft tissues with mial vibration
and pain.

6.0 TUTOR-MARKED ASSIGNMENT

In not more than two hundred words, highlight teeent advances in
orthodontic technology.

7.0 REFERENCE/FURTHER READING

Daljit, S. G. (2009).0Orthodontics at a GlanceSingapore: Markono
Print Media Pte Ltd.
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1.0 INTRODUCTION

Orthodontic treatment is associated with a numbeadverse effects,
such as root resorption, pain, pulpal changespgenital disease, and
Temporomandibular Dysfunction (TMD). Orthodontisshould be
aware of these effects and associated risk fad®s&. factors linked to
root resorption include the duration of treatmésmgth and shape of the
root, trauma history, habits and genetic predisjusi

20 OBJECTIVES

At the end of this unit, you should be able to:

o explain what is meant by detrimental effect
. identify the types of detrimental effects and
o explain the various types of detrimental effectsoahodontic

treatment.
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3.0 MAINCONTENT

3.1 What isDetrimental Effect?

Detrimental effect means the negative consequeacesitcomes that
adversely affect the patient or the practitionarotthodontic treatment,
these are side-effects of or negative reactionrtioodontic appliance.
Put differently, detrimental effects are adverskea$ associated with
the execution of treatment.

3.2 Typesof Detrimental Effects

The adverse effects that emanate from orthodongiatrhent include:
decalcification,Enamel Fractures during Debonding; root resorption,
Gingival Inflammation; pain, pulpal changes, peaothl disease, and
Temporomandibular Dysfunction (TMD). Orthodontisshould be
aware of these effects and associated risk fad®sk factors linked to
root resorption include the duration of treatmdength, and shape of
the root, trauma history, habits, and genetic grauBition

3.2.1 Decalcification

An orthodontic appliance could not, within itsdie a cause of caries.
However, oral hygiene problems do occur when fisggpliances are
worn. Meticulous attention to oral hygiene is maoda during the
entire treatment period to avoid the risk of enardetalcification.
Banded or bonded teeth, exhibited significantly enewhite spot lesions
compared to the controls without braces.

Patients undergoing orthodontic treatment haveifstignt changes in

the oral environment, including an increaseStmeptococcus mutans
counts, low salivary pH, and increased retentiofootl particles on the
appliance as well as teeth. This may lead to pabbdontic treatment
decalcification in certain patients in the absemfeadequate oral
hygiene. Daily administration of topical fluoridench the use of
fluoridated toothpaste and mouth rinses is an sfe@rotection against
white spot formation. Mouth rinses containing 0.05&aium fluoride

and stannous fluoride can be used as a daily regitheing the

treatment period. Fluoride varnishes and fluoriéds care also highly
effective in preventing enamel demineralisation.
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3.2.2 Enameél Fracturesduring Debonding

Debonding ceramic brackets is comparatively moobl@matic, due to
the higher bond strength as a result of both macabhand chemical
retention of the bracket base to the tooth. Morgoshearing forces
used for debonding ceramic brackets is likely taseaenamel fractures.

3.2.3 Gingival I nflammation

Plaque is the major etiologic factor in the devetept of gingivitis. In
the presence of plaque, orthodontic forces andhtomobvements are
capable of inducing angular bone defects and gatginflammation.

3.2.4 Attachment L oss

In many orthodontic patients, the principal reason the associated
gingival and periodontal inflammation involves manltal irritation

caused by the band or cement, in addition to trypbegque. The risk of
attachment loss can be anticipated when such m&trogrritations are
present.

3.2.5 Gingival Recession

Gingival recession has been known to occur as aarse effect during
the orthodontic treatment or after treatment cotigrleand has been
noted more frequently during buccal orthodontichamovements

3.2.6 Black Triangle

Black triangle or open gingival embrasure can ocasr potential
complication in about/s™ (one-third) of all adult orthodontic patients
and should be discussed with patients prior taaitnilg orthodontic
treatment.

3.2.7 Root Resorption

Root resorption is an unwanted side effect seeh wartain type of
tooth movements, particularly intrusion. It startstially as either
surface resorption or transient inflammatory resorp and if left
unchecked, it further proceeds to progressive nmiteatory resorption.
Such resorption should not compromise the long-téealth of the
teeth.
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3.2.8 Pulp Damage and Loss of Tooth Vitality

Orthodontic forces affect the dental pulp inducuagcular changes that
are inflammatory in nature. Orthodontic patientsynsuffer from
transient pulp ischemia, causing pain, and discamiothe first few
days after activation of an appliance. This ususdiitles within a week
although pulp death following orthodontic treatmestoccasionally
reported.

3.2.9 Dentin Hypersensitivity after Inter proximal Enamel
Reduction

Interproximal tooth stripping is an alternative tmoth extraction or
expansion of alveolar arches and might be necessagme situations
during orthodontic treatmentnterproximal Enamel Reduction (IER) is
used to adjust disproportioned tooth widths andtfa& correction of
mild to moderate crowding. Enamel reduction may dle#o
complications such as hypersensitivity of interpmeed surfaces of
stripped teeth. The sensitivity is usually not sevend mostly transient
and the symptoms are known to subside over time.

3.2.10 Damageto Intra-Oral Tissues

Mucosal trauma is fairly common during the orthamotreatment and
can be caused by many factors including ulceratipithe brackets and
the protruding archwires near the molar regionyahal burns from the
acid-etchant and clumsy instrumentation.

4.0 CONCLUSION

Orthodontic treatment is a discipline in dentisttyke many other
disciplines it can have adverse effects assocmiddthe execution of
treatment. These effects can be related to theergatr practitioner.
Some of these effects are not fully understoodh s&croot resorption,
and others are associated with orthodontic treatméhout supporting
evidence.

5.0 SUMMARY

You have learnt from this unit that Orthodontieatment like many
other disciplines in dentistry can have adversecotsff associated with
the execution of treatment. These effects can la¢gekto the patient or
practitioner.

The adverse effects emanating from orthodontictrireat include:
decalcification,Enamel Fractures during Debonding; root resorption,
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Gingival Inflammation; pain, pulpal changes, peanthl disease, and
temporomandibular dysfunction (TMD). Orthodontistoould be aware
of these effects and associated risk factors. Ristors linked to root
resorption include the duration of treatment, langind shape of the
root, trauma history, habits, and genetic predisions

6.0 TUTOR-MARKED ASSIGNMENT
Explain six of detrimental effects associated waitthodontic treatment.
7.0 REFERENCESFURTHER READING

‘Adverse of Orthodontic treatment: A clinical peestive! The Saudi
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Meeran, N.A. (2013). ‘latrogenic Possibilities oft@dontic Treatment
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1.0 INTRODUCTION

Diagnosis is the most crucial aspect of orthodom&atment. Diagnosis
involves investigations geared towards unveiling ¢husative factors so
that factors such as initial malocclusion, growpgtient's primary
concern, treatment limitations and objectives deniified.

20 OBJECTIVES
At the end of this unit, you should be able to:

define diagnostic aids in orthodontic treatment
classify diagnostic aids

list the essential diagnostic aids and
enumerate the supplemental diagnostic aids.

3.0 MAINCONTENT

3.1 Diagnostic Aidsin Orthodontic Treatment

Diagnostic aids are relevant information or datadsel for appraisal of
the condition and its etiology for treatment plaxgni Data needed for
orthodontic treatment are derived from essentidlsupplemental aids.

3.2 Classification of Diagnostic Aids

According to Graber (1994), Diagnostic Aids candagegorised into
two namely: Essential and Supplemental Diagnogdis. a

31



DNT 410 ORTHODONTIC TECHNOLOGY |

3.2.1 Essential Diagnostic Aids

These are indispensable aids that help the orthstido appreciate the
kind of malformations and their etiology and adogppropriate
treatment plan. They astne qua norto treatment plan and include:

Case history

Clinical examination

Study models

Certain radiographs such as: periapical radiograpitewing
radiographs and orthopantomograms.

3.2.2 Supplemental Diagnostic Aids

Supplemental Diagnostic Aids may be needed in icertases and
usually require specialised equipment. Supplemetagnostic Aids
include:

o Specialised radiographs such as occlusal views afilla and
mandible; selected lateral jaw views and laterahe#dograms
Hand wrist radiographs and other maturity indicgator
Electromyography to assess muscle activity

Endocrine tests

Estimation of basal metabolic rate and

Occlusograms.

40 CONCLUSION
In this unit, you have learnt that diagnosis is mhest crucial aspect of

orthodontic treatment and that data needed foodahtic treatment are
derived from essential and supplemental aids.

50 SUMMARY

Now that you have gone through this unit carefullyis believed that
you now understand the following:

Diagnosis involves investigations geared towardgeting the causative
factors so that factors such as initial malocclusigrowth, patient’s
primary concern, treatment limitations and objexdiare identified.

According to Graber (1994), Diagnostic Aids candagegorised into
two namely:  Essential and Supplemental Diagoasds.
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Data needed for orthodontic treatment are derived fessential and
supplemental aids.

6.0 TUTOR-MARKED ASSIGNMENT
1. Explain the need for diagnostic aids in orthddotreatment.
7.0 REFERENCESFURTHER READING

Graber, T.M. et al. (1994)Orthodontics Current Principle and
TechniquesYear Book Inc.

Phulari, B.S. (2011)Orthodontics: Principle and PracticedNew Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.
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1.0 INTRODUCTION

Orthodontic study models serve as a three-dimeakimetord of the
arrangement of teeth and the patient's occlusimnm f treatment. They
are essential diagnostic records that help the oddhtist and
orthodontic technologist to study occlusion andtiiem from all the

three dimensions. They are accurate plaster reptiotuof the teeth and
their soft tissues.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define orthodontic study model

state the ideal requirements of orthodontic studgeis
enumerate the uses of study models

identify the parts of study models and

explain the fabrication and trimming of orthodorgtady models.
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3.0 MAINCONTENT

3.1 What areOrthodontic Study Models?

Orthodontic study models are accurate plaster demtoon of the teeth
and their soft tissues, which serve as a three+sioaal record of the
arrangement of teeth and the patient's occlusimm fur treatment.

3.2 ldeal Requirementsof Orthodontic Study M odel

Here, you are to note the following:

o Models should accurately reproduce the teeth aneir th
surrounding soft tissues;

o They should be trimmed to achieve symmetry anchaéss;

o Their trimming should permit dental occlusion t@gh

o They should reproduce the measurements and angiessed
for them;

o They should be clean, smooth and bubble-free wWidrgsangles
and

. They should have a glossy finish.

3.3 Reasonsfor Fabrication of Orthodontic M odels

Here, you are to note the following:

o They are the only three-dimensional records ofpdueent;
o Occlusion can be visualised from the lingual aspect
o They provide a permanent record of the intermayilla

relationships and occlusion at the start of theagye This helps
in assessment of the progress made in the tregtment

o They serve as visual aids, helping the practitidnemonitor the
changes taking place during tooth movement;

o They are needed for comparison at the end of tieatm

o They serve as reminder to the parents or patietiieotondition
present at start of treatment;

o They serve as important records if patient is fiemsd to

another practitioner.
3.4 Usesof Orthodontic Study Models
They are used to:

J assess and record dental anatomy;
o assess and record intercuspation;
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assess and record arch form;

evaluate occlusion with the aid of articulator;

measure progress during treatment;

detect abnormality;

calculate total space requirement/discrepancies;
provide records before and after treatment foipilmpose of
studying treatment procedures.

3.5 Partsof Orthodontic Study Model

For the purpose of description, orthodontic studydeti is dived into
two parts namely: anatomic and artistic portions.

3.5.1 Anatomic Portion

The anatomic portion is the actual impression efdlental arch and its
surrounding soft tissues. This part must be preskwhen trimming the
model.

3.5.2 Artistic Portion

The artistic portion is the stone base supportimg dnatomic portion.
This portion is trimmed in a manner which depitis tlental arch form
and is aesthetically pleasing.

3.6 Fabrication and Trimming of Orthodontic Study Models

Fabrication and trimming of orthodontic study madetan be
undertaken through the following steps- impressieking; taking a
wax bite; disinfection of the impression; castihg impression; basing
and trimming; finishing and polishing.

3.6.1 Impression Making

Impression is taken by the clinician after traysehdeen selected and
loaded with mixed impression material to reprodileenegative replica
of the teeth and associated soft tissues. The Bajmes are disinfected
and sent to the laboratory with the wax bite.

3.6.2 Taking aWax Bite

A bite registration is an occlusal representatibhaw the maxillary and
mandibular teeth intercuspate. Bite registratisnessential for the
subsequent articulation of the maxillary and mauldib study models.
The bite registration is routinely obtained immeelya following the
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maxillary impression. If the bite registration igken prior to tray

selection, the registration can aid in choosingappropriate size of the
impression tray. This time-saving technique elim@s the need for the
sterilisation of improperly sized trays.

3.6.3 Disinfection of the Impression

Rinse the impression under gently running, roonpenature tap water.
Spray the impression and tray with an immediatelldospital grade
(capable of killing tuberculocidal activity) disedtant of choice (The
most accurate casts are associated with disinfecobd alginate
impressions by spray rather than by immersionlacd® the sprayed
impression in a plastic bag, seal the bag tighdpd allow the
impression to remain for the amount of contact tr@eommended by
the manufacturer. A label can be affixed to they Har proper
identification. After the required amount of timeemove the
impression from the bag and, under room temperdgravater, gently
rinse the disinfectant away. Pour as usual. lintkstion of the

impression is not completed properly, the gypsunst caill be

contaminated and capable of transmitting disease.

3.6.4 Casting the Impression

Dental stone is mixed in the correct powder/wadgiorand poured into
the impression while been vibrated on a mechanibaator to eliminate
the air bubbles.

The base/art portion of the cast can be producesugi one of the
following methods:

i Inverted technique: a separate mix of gypsum is made with
W/P of 2:5 using the conventional mixing technigaleeady
outlined for pouring the anatomical portion impiess This
increased W/P provides a thicker mix and strongedehbase.
A mass of material is placed onto a ceramic tilprapimately 1
inch in height. The diameter of the mass shouldeed the
circumference of the impression to allow for sulsaqg
trimming of the base with appropriate angles. thvihe
impression tray or anatomical portion of the cast place over
the (gypsum mass) base material. Using a stiff,spatula, mold
the plaster to the initial pour, making certain teoimbed the tray
in plaster (Figure 13) Be sure to add plaster tolibels of the
base. The handle should maintain a parallel mosito the
countertop. Leave undisturbed for 45-60 minutes attow
complete setting of the plaster.
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Fig.4.1: Poured Impression on Base (Retrieved from Google.com)

ii. Rubber model base former: a separate mix of gypsum is made
with a W/P of 2:5. With the vibrator on low and théber base
former resting on the vibrator platform, fill theramercial base
former with plaster. Invert the initial pour onteetgypsum in the
mold making certain that no voids exist betweenitfitgal pour
and the base material. The advantage of using aelmumakse
former is that it eliminates time-consuming modehming.

Fig.4.2: Standard Base Formers

(Retrieved from Google.com)

lii.  Boxing method: boxing wax is used to create a wall around the
circumference of the unpoured impression to creagunit to be
poured. First, the anatomical portion of the impr@s is poured.
Subsequently, the operator continues to fill thpsgyn material
to the top of the boxing wax. The boxing wax aiits h retaining
wall to support the art portion of the cast credtethis manner.
This wax wall eliminates the need for inverting tpeured
impression to create a base.
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3.6.5 Basingand Trimming

Basing can be done as already described above ssamglard base
formers, boxing in or reversed methods. The mayillend mandibular
casts are then trimmed in the following manner.

I Trimming the mandibular cast

. Determine the occlusal plane of the model. Thisossidered to
be the highest three points of the erupted teeth.

o Trim the base parallel to the occlusal plane.

o Trim the back of the model to be at right anglethe base
making sure there is bilateral symmetry.

o Make buccal cuts on the edge of the vestibulesDa@fgles to

the back. The buccal sulcus must be left intact andtooth
should be trimmed.

. Trim the anterior segment of the lower arch intouave, which
should follow the arch of a circle.

J Cut the hills to approximately 198ngles to the back.

. Level the floor of the mouth and smoothen it tonfoa flat
surface.

ii. Trimming the maxillary cast

o Determine the occlusal plane of the model and thenbase and
back in the manner done for the lower.

o Make buccal cuts on the edge of the vestibulesD4@fgles to
the back.

o Make the anterior cuts (about 5-6 mm from the lasiefaces of

the anterior teeth) so that the ends are at thdimagd and
approximately in the canine areas.

o Form the heels by occluding with lower model aradérthe heels
of the lower so that both flush. The lengths of thmper heels
may, however, not be the same with that of the towe

o The finished heights of the occluded models shbeld cm.
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Fig. 4. 3: Cut the Hillsto Approximately 115° Angles to the Back

Gurkeerat Singh (2007)

Fig. 4.4: Trimming Upper Model
Gurkeerat Singh (2007)
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Fig.4.5: Orthodontically Trimmed M odels
Gurkeerat Singh (2007)

3.6.6 Finishing and Polishing

The surface of the models must be made smooth wutitalbering the
dimensions and the sharp angles. The model is dubbeer a
carborandum stone with even pressure under a stogawater until
smooth surface results. After the surface has lieeshed and exact
dimensions achieved, the models are set asideytdodr48 hours or
dried in an orthodontic oven overnight. The modmis then labeled
with the patient’s name and date on the back.

4.0 CONCLUSION

Having studied the unit carefully, you now undemstdhat orthodontic
study models are essential diagnostic records atpih understanding
the occlusion and dentition from all three dimensiodeal orthodontic
models are expected to meet certain requiremerds. description
purposes, they are divided into two portions namealyatomic and
artistic portions.

5.0 SUMMARY

Orthodontic study models serve as a three-dimeakimtord of the
arrangement of teeth and the patient's occlusimm fw treatment. They
are essential diagnostic records that help the oddhtist and
orthodontic technologist to study occlusion andtidiem from all the

three dimensions. They are accurate plaster reptiotuof the teeth and
their soft tissues.
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Ideal Requirements of orthodontic study model idetu

o Models should accurately reproduce the teeth andir th
surrounding soft tissues

o They should be trimmed to achieve symmetry anchatiss

o Their trimming should permit dental occlusion t@ah

o They should reproduce the measurements and anghpssed
for them

o They should be clean, smooth and bubble-free widhrgsangles
and

o They should have a glossy finish.

Orthodontic study models are fabricated for théofeing reasons:

o They are the only three-dimensional records ofidueent;
Occlusion can be visualised from the lingual aspect
o They provide a permanent record of the intermaxilla

relationships and occlusion at the start of theagne This helps
in assessment of the progress made in the treatment

o They serve as visual aids, helping the practitidnemonitor the
changes taking place during tooth movement
They are needed for comparison at the end of tiegatm

. They serve as reminder to the parents or patietiteotondition
present at start of treatment
o They serve as important records if patient is fiemsd to

another practitioner.
Orthodontic study models are used to:

assess and record dental anatomy

assess and record intercuspation

assess and record arch form

evaluate occlusion with the aid of articulator

measure progress during treatment

detect abnormality

calculate total space requirement/discrepancies

provide records before and after treatment for ploepose of
studying treatment procedures.

For the purpose of description, orthodontic studydet is dived into
two parts namely- anatomic and artistic portions.

Fabrication and trimming of orthodontic study madetan be
undertaken through the following steps- impressieking; taking a
wax bite; disinfection of the impression; castihg impression; basing
and trimming; finishing and polishing.
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6.0 TUTOR-MARKED ASSIGNMENT

=

State the ideal requirements of orthodontic studgers.
2. Explain the fabrication and trimming of orthodontstudy
models.

7.0 REFERENCE/FURTHER READING

Gurkeerat, S. (2007)extbook of Orthodontics(znOI ed.) New Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.
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1.0 INTRODUCTION

When a patient suffers from misaligned teeth, theblem is best
corrected with orthodontics. Bonding, Veneers a@twns can
camouflage the shifted position of teeth, but betbe surface, the root
structure is still misaligned and likely to contenghifting. Orthodontics
uses minor forces to slowly move teeth to a moreect position, fixing
the patient's bite and making them happier abeceit gmile. This unit
deals with the different types of orthodontic ca$ed can be treated and
how the treatment can be achieved.

20 OBJECTIVES

At the end of this unit, you should be able to:

o state the reasons for orthodontic treatment
. identify the various type of orthodontic cases
. explain how these cases can be treated.

3.0 MAIN CONTENT
3.1 Why Orthodontic Treatment?

Orthodontics is needed to correct a variety of |[mois: the most
common of which is crowding. Beside aesthetic essicrowded teeth
are difficult to maintain and often lead to periathd disease and decay.
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Extreme situations can cause poor occlusion (bitehd
Temporomandibular Joint problems. Other reasons rieeding
orthodontics include but are not limited to: ExxeSpace, Flared
Anterior (front) Teeth, Crossbites, and Skeletalies.

3.2 Orthodontic Cases

All orthodontic cases are as individual as thegudti From the patient
records, arorthodontic case presentation can be developed. Sitting
down with the patient (and their parents), thettneat plan is explained
in detail, and the patient's questions are answerd&tien, the

orthodontist can order the appliances and orthacldmtckets needed

for a specific case. It is difficult to projectwwdong a patient will be in

braces. Concentration, thus, should be more otingethe treatment

right rather than completing the case quickly.

The most important part of an orthodontic case cafter the brackets
are removed, and the patient is placed Retiner System. The word
retain means to hold in place, and a retainer helps td ti@ teeth in
their new position. The patient begins wearinget@iner full time and
gradually evolves to night-time wear. It is recoemded patients going
off to college take a well fitting retainer witheim, and adult patients
should continue to wear a night-time retainer imidtfly because adult
cases tend to revert back faster than teen cases.

3.2.1 Typesof Orthodontic Cases

There are different types of orthodontic cases. dies discussed in this
course material include: two phase orthodontiagglsi phase and adult
orthodontics.

3.2.1.1 Two Phase Orthodontics

When a child has an extreme problem, such as axees®wding due
to narrow arches or a posterior crossbite, it &t be start Orthodontics
early to take advantage of growth patterns. Bygi&ixpanders, the
arches of young children can be molded to devebothé adult width
needed to support their permanent teeth.

3.2.1.1.1 Phase One Treatment
Phase one&an occur as early as age 6. The goal for Phasesoto
correct any skeletal issues, including narrow asdcred crossbites. The

anterior (front) adult teeth will be placed in astreetically pleasing
position. Once the goals are complete, the paiseptt into a retainer
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system while they continue to grow. As posterieeth erupt, what
needs to be completed in phase two becomes evident.

3.2.1.1.2 Phase Two Treatment

Phase two occurs once all adult teeth are presém. goal is to correct
any misalignment of the posterior (back) teeth emdreate a beautiful
smile. Phase Il is often shorter. Occasionalg, posterior teeth erupt
in an acceptable position, and Phase Il is notssuy.

3.2.1.2 Single Phase Orthodontics

When a child or teen has slight to moderate orthtidgroblems which
do not heavily effect their occlusion (bite) orhesics, Orthodontics is
done in a Single phase. These cases start agtikatgs going into full
adult dentition. In the early teen years, growplirtss can still aid in
molding the arch bone. The patient can be expanded jaw
relationships can be modified; however, if the gatiis starting Single
phase with major issues, they may unfortunatelyiroéraces for an
extended time.

3.2.1.3 Adult Orthodontics

In the past, it was believed that adult bone waablen to expand,
affecting the success of Adult Orthodontic Caséis has been proven
false. Although Adult bone can be more difficdtwork with, Adults
20 - 60 can have the smile they always wanted tiraurthodontics.
An adult case is really not much different fromttbfa teenager. Cases
may take slightly longer time, and often cosmetistorative needs must
be taken into account. Adults need to know in adeathat they will
need to wear retainers for long time because ttases tend to reverse
quickly without retention.

40 CONCLUSION
In this unit, you have learnt about different tymésorthodontic cases

which include two phase, single phase and adutioddntic cases and |
am confident that you can now conveniently commat@@bout this.

50 SUMMARY

In this unit, you learnt that orthodontics is neddi@ correct a variety of
problems chiefly among which is crowding. All Ortlantic cases start
with detailed dental records, including x-rays, foiso andDiagnostic
Cast, but each orthodontic case is as individual agp#tent.
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The types of orthodontic cases include: two-phase, Isimipase and
adult orthodontic treatment.

Two phase orthodontic treatment involves phaseimnéhich goal is to
correct any skeletal issues, including narrow sscied crossbites; and
phase two, which occurs once all adult teeth agsgnt. The goal is to
correct any misalignment of the posterior (bacléthieand to create a
beautiful smile.

When a child or teen has slight to moderate orthtdgroblems which
do not heavily effect their occlusion (bite) orhesics, orthodontics is
done in a single phase.

An adult case is really not much different fromttioh a teenager but

cases may take slightly longer time, and often @gmestorative needs
must be taken into account.

6.0 TUTOR-MARKED ASSIGNMENT

Identify the various types of orthodontic cases arglain how these
cases can be treated.

7.0 REFERENCE/FURTHER READING

Freeman, M. et al. (2014Cosmetic DentistryRetrieved on 05 May,
2014 from http://www.richmonddentalgroup.comgas.php.
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1.0 INTRODUCTION

Biomechanics is commonly used in discussions ofrdaetion of the
dental and facial structures to orthodontic foldechanics is reserved
for the properties of the strictly mechanical comgats of the appliance
system.

20 OBJECTIVES

At the end of this unit, you should be able to:

define biomechanics

describe the scope of biomechanics
explain the concept of dental biomechanics
explain useful concepts in biomechanics.
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3.0 MAINCONTENT

3.1 Biomechanics asa Concept

Biomechanics is the study of the structure and tfancof biological
systems such as humans, animals, plants, orgatisedls by means of
the methods of mechanics. Biomechanics is closedlated to
engineering, because it often uses traditional resgging sciences to
analyse biological systems. Some simple applicatioh Newtonian
mechanics and/or materials sciences can supplegaoapproximations
to the mechanics of many biological systems.

3.2 Scope of Biomechanics

Mechanics is the study of forces and their effe€tse application of
these mechanical principles to human and animaieBod movement
and at rest is called biomechanics. Biomechanicsong of the
disciplines in the field of Human movement and Eis& science and it
can be divided into three broad categories namaeatiinical
biomechanics; occupational biomechanics and bioamdch in sport.
However, this course is concerned with dental bdmeics which is a
subsidiary of clinical biomechanics.

Mechanics covers two basic areas namely staticslamaimics.

3.2.1 Statics

Statics is the study of a body at rest or equiliforias a result of forces
acting on it.

3.2.2 Dynamics

Dynamics is the study of moving bodies and or dijechis can be
divided further into kinematics and kinetics.

3.2.2.1 Kinematics
This involves the study of motion without referencamass or force.
3.2.2.2 Kinetics

This deals with moving bodies and the forces actmgroduce such
movement.
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3.3 Dental Biomechanics

Dental Biomechanics provides a comprehensive, yimahd wide-
reaching survey of the relevant aspects of biom@chhinvestigation
within the dental field. It is the relationship iteen the biologic
behaviour of oral structures and the physical sriices of dental
restorations/appliances.

A variety of elastic materials such as springs aniber bands are used
to provide resistance to dislodging forces in demtapliances and

restorations. The line of the resisting force kdsng the length of the

elastic material.

3.4 Useful Conceptsin Biomechanics

o Kinesiology — the study of motion developed from fascinatibn o
human being with animal motion.

o Motion — this is a continuous change of position or disphaent
of a body.

o Force — force can be described as a pull or push. Toyo®d

force, one object must act on another. A force mhete
magnitude, line of action, point of application aticection.

J Vector quantity — a vector quantity is that which has both
magnitude and direction.
o Scalar quantity — scalar quantity has magnitude but no direction.

Matter — Matter is anything that has weight and occuppexcs.
In biomechanics, we deal with the quantity of nratie mass to
which force of gravity is applied.

J Centre of mass — the centre of mass is that pint at the exact
centre of an object mass often called centre ofityra

J Weight — the weight of a body is the pull of gravity on it

4.0 CONCLUSION

In this unit, you learnt that biomechanics is comiyioused in
discussions of the reaction of the dental and Fastauctures to
orthodontic force. Mechanics is reserved for thepprties of the strictly
mechanical components of the appliance system. &bamnics is the
study of the structure and function of biologicalstems such as
humans, animals, plants, organs, and cells by mefatiee methods of
mechanics.
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50 SUMMARY
You have learnt the following in this unit:

Biomechanics is the study of the structure and tfancof biological
systems such as humans, animals, plants, orgatssefls by means of
the methods of mechanics. Biomechanics is closedlated to
engineering, because it often uses traditional resgging sciences to
analyse biological systems.

Mechanics is the study of forces and their effeGtse application of
these mechanical principles to human and animalesod movement
and at rest is called biomechanics, which is ddideto three broad
categories namely: clinical biomechanics; occupaiiobiomechanics
and biomechanics in sport. Dental biomechanicshes relationship
between the biologic behaviour of oral structuresl ahe physical
influences of dental restorations/appliances.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the terms mechanics, biomechanics arehtatl
biomechanics.
2. Describe the scope of biomechanics.

7.0 REFERENCESFURTHER READING

Hatze, H. (1974). "The meaning of the Term Biomeate!'. Journal of
Biomechanics,7: 189-190. doi: 10.1016/0021-9290(74)90060-8.

Gurkeerat, Singh. (2007)Textbook of Orthodontics. (2™ ed.) New
Delhi: Jaypee Brothers Medical Publishers (P) Ltd.

McNeill, R. A. (2005). ‘Mechanics of Animal Movemen Current
Biology, Volume 15, Issue 16, pp. R616-R619.
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1.0 INTRODUCTION

Muscles of mastication are powerful muscles actinghe masticatory
movements. They are inserted upon the mandible amadconcerned
with the process of biting and chewing. On the otiend, the muscles
of facial expression are superficial sphincters atildtors of the
openings of the head. They arise from the facialeband insert into
skin. These muscles help in both retention and tioning of the
orthodontic appliances.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain muscles of mastication and facial expressio

list the muscles of mastication and facial expssi

state the origin and insertion of masticatory messcl

highlight the origin and insertion of facial mussland explain
the relevance of these muscles to orthodonticrtreat.
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3.0 MAINCONTENT

3.1 Musclesof Mastication

They are powerful muscles acting on the masticatooyements. All
muscles of mastication are inserted upon the ménddnd are
concerned with the process of biting and chewirtgeyTare innervated
by cranial nerve V and include: masseter ; tempor&dial pterygoid;
lateral pterygoid — grates the teeth and digastrscle.

Functional Muscles of Mastication

Lateral
Pterygoid

Pterygoid

Fig.2.1: Principal Muscles of Mastication
(Retrieved from google.com)

3.1.1 TheMasseter Muscle

This is a broad muscle which is attached to theomagic arch and the
angle of mandible. It is very powerful and exensaj pressure during
chewing.

Origin: lower border and medial side of zygomatic arch.

Insertion: lateral surface of the ramus of mandible and coronoid
process.

Principal action: Elevates (closes the jaw).
Innervations. deep temporal branch of mandibular nerve (GNV
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3.1.2 Temporal Muscle

Fan-shaped muscle which spread out from the terhporge on either
side of the skull.

Origin: floor of temporal fossa and deep surface of teagascia.
Insertion: coronoid process and anterior border of ramusanfidible.
Nerve supply: deep temporal branch of mandibular nerve (GNV

Principal action: elevates mandible, closing the jaws. Its posterior
fibres retracts mandible after protrusion.

3.1.3 Medial Pterygoid Muscle

This is deeply embedded in within the cheeks wekpdand superficial
heads.

Origin: deep head-medial surface of lateral pterygoid epland
pyramidal process of palatine bone; superficialdheé tuberosity of
maxilla.

Insertion: medial surface of ramus of mandible inferior to nbad
foramen,

Innervations: mandibular nerve (trigeminal nerve) through naédi
pterygoid nerve.

Principal action: closes the jaws and produces grinding movement by
acting alternately.

3.1.4 Lateral Pterygoid Muscle
Has inferior and superior heads.

Origin: superior head- greater wing of sphenoid; infenead — lateral
surface of lateral pterygoid plate.

Insertion: neck of mandible, articular disc and capsule ofJTM

Innervations: mandibular nerve through lateral pterygoid nersamf
anterior trunk, which enters its deep surface.

Principal action: protrusion, depression and side to side movement o
mandible.
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3.1.5 Digastric muscle

This lies anteriorly and posteriorly below the miotel to form part of
the floor of the mouth.

Origin: anteriorly and posteriorly below the mandible ahd hyoid
bone.

Insertion: mandible and maxilla.

Innervations. mandibular nerve.

Principal action: elevates and retract the hyoid and opens the mouth
3.2 Musclesof Facial Expression

The muscles of facial expression are superficiairsgers and dilators
of the openings of the head. They are all supphgdhe facial nerve
(CNVII). They arise from the facial bone and inserto skin. Facial
muscles are arranged around the mouth; nose; efingic); scalp
(epicranius and Neck)

Frontalis

Carrugator

i‘iin‘)\ |

Temporalis

Orbicularis oculi

BNl

Procerus

Quadratus lakbii
superioris

Caninus

Zygomaticus major

Masseter
Buccinator
Triangularis

Deprassor labii
inferioris

Mentalis

Fig.2. 2: Muscles of Facial Expression
(Retrieved from Googlesearch.com)
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The table below shows the major muscles of facigression, their
origin, insertion and actions.

Table 2.1: Major Muscles of Facial Expression

M outh
Buccinator Alveolar processes| Blends into | Compresses
of maxillary bone | fibers of cheeks
and mandible orbicularis
oris
Depressor labii | Mandible between | Skin of Depresses
Inferioris the anterior midline | lower lip lip
and the mental
foramen
Levator labii Lower margin of Orbicularis | Elevates
Superioris orbit, superior to the| Oris upper lip
infraorbital foramen
Mentalis Incisive fossa of Skin of chin | Elevates an
Mandible protrudes
lower lip
Orbicularis oris Maxillary bone and| Lips Compresses
Mandible purses lips
Risorius Fascia surrounding| Angle of Draws
parotid salivary Mouth corner of
gland mouth to
the side
Depressor anguli| Anterolateral Skin at Depresses
Oris surface of angle of corner of
mandibular body mouth Mouth
Zygomaticus Zygomatic bone Angle of Retracts anc
Major near the Mouth elevates
zygomaticomaxillary corner of
suture moutr
Zygomaticus Zygomatic bone Upper lip Retracts an
Minor posterior to elevates
zygomaticotemporal corner of
suture mouth
Eye
Levator palpebrae Tendinous band Upper Elevates
Superioris around optic Eyelid upper eyelid
foramer
Orbicularis oculi | Medial margin of | Skin around | Closes eye
Orbit Eyelids
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Nose
Procerus Nasal bones andAponeurosis| Moves nose
lateral nasal at bridge of | changes
cartilages nose and position and
skin of shape of
forehead nostrils
Nasalis Maxillary bone and| Bridge of Compresses
alar cartilage of Nose bridge,
nose depresses tip
of nose;
elevates
corners of
nostrils
Ear (extrinsic)
Temporoparietalis Fascia around Galea Tenses scalp,
external ear aponeurotical moves

pinna of ear
Scalp (Epicranius
Frontalis Galea aponeurotica  Skin of Raises
eyebrow and| eyebrows,
bridge of wrinkles
nose forehead
Occipitalis Superior nuchal line] Galea Tenses and
aponeurotica| retracts scalg
Neck
Platysma Upper thorax Mandible Tenses skin
between cartilage of and skin of | of neck,
second rib and cheek depresses
acromion of scapula mandible

3.3 Reevance of Muscles of M astication and Facial
Expression in Orthodontic Tooth Movement

The muscles of mastication and expression playifsignt role in

orthodontic tooth movement. Functional applianceseive muscular
pressure from the muscles of mastication and trarsroh forces to the
teeth to cause tooth movement. In like mannersfatial muscles play
key role in the retention of the appliance.

40 CONCLUSION

This unit has unveiled to you the principal musaksnastication and
muscles of facial expression, their origin, insertiand actions. The
relevance of these muscles on orthodontic toothem@nt has also been
dealt with.
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50 SUMMARY

The muscles of mastication are powerful musclesngcon the

masticatory movements. All muscles of masticatioa iaserted upon
the mandible and are concerned with the proces#iofy and chewing.
They are innervated by cranial nerve V and includasseter; temporal,
medial pterygoid; lateral pterygoid and digastricstle.

The muscles of facial expression are superficiirsgers and dilators
of the openings of the head. They are all supphgdhe facial nerve
(CNVII). They arise from the facial bone and insito skin. Facial
muscles are arranged around the mouth; nose; e&ingic); scalp
(epicranius and Neck.

The muscles of mastication and expression playifsignt role in
orthodontic tooth movement. Functional applianceseive muscular
pressure from the muscles of mastication and trarsmoh forces to the

teeth to cause tooth movement. In like mannersfatial muscles play
key role in the retention of the appliance.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss two muscles of mastication and two musabkésfacial
expression undensertion, origin and action.

7.0 REFERENCE/FURTHER READING

Muscles of Mastication. Retrieved on 2% April, 2014 from
wikipedia.org/wiki/Muscles_of mastication.
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1.0 INTRODUCTION

Teeth are embedded in the alveolar sockets of des.j The joints
between the teeth and the jaws are fairly looseadiodvs the sideways
or back and forth movement of the teeth when pressuapplied to the
crown of the tooth.

20 OBJECTIVES
At the end of this unit, you should be able to:

define orthodontic tooth movement

enumerate the types of orthodontic tooth movement
explain the various theories of orthodontic tootbvement
list the phases of tooth movement.
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3.0 MAINCONTENT

3.1 What isOrthodontic Tooth Movement?

Orthodontic tooth movement is a movement of a tedtich occurs due
to the pressure applied to the tooth by an orthobda@ppliance. This
pressure is transmitted to the clinical crown & tboth, down to the
root, and ultimately to the periodontal ligameihe(tissue that attaches
the tooth to the bone) and alveolar bone surrogndie root. Slow,
continuous force provides the most efficient tomtbvement.

3.3.1 Typesof Orthodontic M ovement
Orthopedic forces are used to affect the shapegamdth of the facial
bones, while Orthodontic forces are used to mowthtevithin the

arches.

The types of orthodontic movement include the fwllg:

o Extrusion — to move a tooth in the direction awagnf the
gingiva

o Intrusion — to move a tooth in the direction towdrd gingiva

o Rotation — to move a tooth by spinning the toothtsmaxis

o Torquing — force causing movement of a root eithéccally or
lingually

. Tipping — movement of a tooth/root mesially or dilst

o Retraction — moving teeth distally to close space

o Advancing — moving teeth forward

3.2 Theoriesof Orthodontic Tooth M ovement

Various theories have been proposed over the ywarexplain the
mechanism of orthodontic tooth movement. Someheke theories
include: pressure tension, blood flow and piezdatetheories.

3.2.1 PressureTension Theory

According to this theory which was propounded byw&artz (1932),
areas of pressure and tension are created wheadweth is subjected
to orthodontic force. The area of periodontiumhe tirection of force
is under pressure while that opposite the direcbbrforce is under
tension. Bone resorption takes place in the argaregsure while new
bone is deposited in the areas of tension.
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3.2.2 Blood Flow Theory

This theory was formulated by Bien (1966) and isoatalled Fluid

Dynamic Theory. According to this theory, tooth reawent occurs as a
result of alternations in fluid dynamics in periodial ligament located
in periodontal ligament space. PDL space contaifigié system made
up of interstitial fluid, cellular elements, bloogessels and viscous
ground substances in addition to PDL fibres. la isonfined space and
passage of fluid in and out of this space is lichite

The contents of PDL create a unique hydrodynamiadition
resembling a hydraulic mechanism and shock absovben force is
removed, the fluid is replenished by diffusion fr@apillary walls and
recirculation of interstitial fluids. Squeeze fileffect by Bien. When
orthodontic force is applied, there is a comprassid the ligament.
Blood vessels of PDL get trapped between the iadibres and this
results in stenosis. Vessels above the stenogmshiidoons resulting in
formation of an aneurysm causing blood gases tapesmto interstitial
fluids, creating favourable local environment fesorption.

3.2.3 Piezoelectric Theory

This theory by Picton et al (1960) suggested thateffects of physical
distortion on the alveolar bone by forces from odbntic appliances
may be responsible for the tissue reaction obsemedng tooth
movement. According to the theory, when orthodofdice is applied
to the tooth, it causes deformation or bendinghefalveolar bone. It has
been shown that bones which have been deformedrbgssbecome
electrically charged and exhibits a phenomenon knows
piezoelectricity. The distorted bone forms concand convex areas and
bone deposition occurs at the concave area whiokgatively charged
while bone resorption occurs at the area of cornyexhich is positively
charged.

3.3 Phases of Tooth Movement

Orthodontic tooth movement is composed of threese$a initial
tipping, lag phase and progressive tooth movement.

3.3.1 Initial Phase

Initial tipping occurs when a force (tipping) ispdied to a crown of a
tooth. The periodontal ligament (PDL) is compressedr the alveolar
margin on the side toward which the tooth is mov@d. the opposite
side, the PDL is widened or is under tension.
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3.3.2 Lag Phase

The lag phase represents a delay in movement, whiflects
recruitment of cells and the establishment of arogvironment that
will allow the PDL and bone to remodel. This is whasteoclasts are
recruited to the area and osteoblasts are activated

The final phase represents tissue turnover, wHhiolwa reduction of the
applied strain terminating in tooth movement andpliapce
deactivation. Bone resorption is dominant in pressareas, and bone
formation is dominant in areas of tension. The fengf each phase is
partially dependent on the amount of force applie@xcessive forces
are applied, the root approaches the alveolar effdctively to reduce
vasculature to the area. As a result, a cell-freeeor hyalinised area is
formed. The hyalinised tissue must be removeddotht movement to
occur. This occurs by a process termed undermiresgrption, where
osteoclasts present within the adjacent bone maspages begin bone
resorption on the underside opposite the cell &ma. This lag phase
can last from several days to several weeks. Theotiight forces can
minimise the appearance of hyalinised tissue.

3.3.3 Post Lag Phase

During this phase, tooth movement progresses atpal rate during
which osteoclasts are formed over a large surfa@a, adirectly
resorbing the bone surface facing the periodoigatrent.

40 CONCLUSION

In this unit you have learnt that orthodontic toatiovement is a
movement of a tooth which occurs due to the presspplied to the
tooth by an orthodontic appliance. This presssré&ransmitted to the
clinical crown of the tooth, down to the root, aotimately to the

periodontal ligament (the tissue that attachestdabéh to the bone) and
alveolar bone surrounding the root. Slow, contirsufarce provides the
most efficient tooth movement. They are three phasé tooth

movement and certain theories have been formuldeddifferent

scholars to explain the mechanism of orthodontithtanovement.

50 SUMMARY
In this unit, you have learnt the following:

Orthodontic tooth movement is a movement of a tedtich occurs due
to the pressure applied to the tooth by an orthbd@appliance.
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There are different types of orthodontic movemehicW include: the
shaping and growth of the facial bones by meansribiopedic forces;
movement of teeth within the arches by orthodofdrces; extrusion;
intrusion; rotation; tipping; torque; retractiondaadvancing.

Various theories have been proposed over the yeamxplain the
mechanism of orthodontic tooth movement. Somehefé theories
include: pressure tension, blood flow and piezdatetheories.

Orthodontic tooth movement is composed of threese$a initial
tipping, lag phase and progressive tooth movement.

6.0 TUTOR-MARKED ASSIGNMENT

1. Differentiate between orthopedic and orthodofdrces.
2. Define orthodontic movement and briefly deserithe three
phases of orthodontic tooth movement.

7.0 REFERENCESFURTHER READING
Calogero, D. (2014)Goals of Orthodontic Treatment. Retrieved on 03
May 2014 from http://www.dentalcare.com/en-US/denta

education/continuing.

Phulari, B.S. (2011)Orthodontics: Principle and Practice. New Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.
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1.0 INTRODUCTION

Anchorage is the resistance to movement whichdbthtand tissue can
afford. Resistance to movement must be greater tharforce being
used to move the teeth. This is because if it veereal, the teeth been
moved and the ones been used for anchorage woulk requal
distances, which is undesirable.

20 OBJECTIVES

At the end of this unit, you should be able to:

o define anchorage
o identify sources of anchorage
o classify anchorage in orthodontics.
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3.0 MAINCONTENT

3.1 What isAnchorage?

Anchorage can be defined as the resistance to mevenhich the tooth
and tissue can afford. Resistance to movement bmugreater than the
force being used to move the teeth. According tab@r, anchorage is
defined as the nature and degree of resistandsptadement offered by
the anatomic unit when used for the purpose effgdboth movement.
3.2 Sourcesof Anchorage

Anchorage can be obtained from either intra-oraxdra-oral sources.

3.2.1 Intra-Oral Anchorage

Intra- oral sources of anchorage include: teettea@ar bones basal jaw
bone and musculature.

3.2.1 Extra-Oral Anchorage

Extra- oral sources of anchorage include: craroaleb Facial bones and
cervical bone (back of the neck).

3.3 Classification of Anchorage

There are numerous systems of anchorage clasmificdtased on
different criteria. However, for understanding am@ge, it is

convenient to classify anchorage into intra oral ertra oral anchorage,
each of which are further divided.

3.3.1 Intra-Oral Anchorage

This is the type of anchorage in which all the amage units are present
in the mouth. They are further divided into intramiary and
intermaxillary anchorage.

3.3.1.1Intra-Maxillary Anchorage

This is the type of anchorage in which both thehtée be moved and
the anchorage units lie within the same jaw. Ininaxillary anchorage
can be divided further into three namely: simpléatisnary and
reciprocal anchorage.
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3.3.1.2 Inter-maxillary Anchorage

This is the type of anchorage in which anchorage situated in one
jaw are used to provide the force needed to moeth te the opposite
jaw. They are also divided further into three nameimple, stationary
and reciprocal anchorage.

3.3.1.2.1 Simple Anchor age

Simple anchorage is obtained by engaging more numbeeeth than
are to be moved. This type of anchorage tends tmgd the axial
inclination of the tooth/teeth that form anchoraget in the plane of
space in which force is being applied. The rest#ao tipping of the
anchorage units can therefore be utilised to retcadain other teeth.
Examples of simple anchorage are anterior retnactdh the aid of
Hawley's appliance or movement of a single toothngisscrew
appliance.

3.3.1.2.2 Stationary Anchorage

In this type of anchorage, the application of forereds to displace the
anchorage units bodily in the plane of space incivlihe force is being
applied.

3.3.1.2.3 Reciprocal Anchorage

This is the type in which two teeth or set of teetbve to an equal
extent in an opposite direction. The root surfamaaf the anchorage
unit is equal to that of the tooth to be moved. regkes are: cross
elastics to correct molar cross bite, arch expanagng midline screw
and the molar rotator.

3.3.2 Extra-Oral Anchorage

Just as the name implies, the anchorage unitsitai@es outside the
oral cavity or extra orally. Examples of extra- loemchorage are:
cervical pull headgear, occipital pull head-gead dace mask etc.;
apparent lack of patient cooperation, bulky andspauous assembly
and poor aesthetics are major disadvantages @& esdt anchorage.

40 CONCLUSION
As you have studied in this unit, you can now apiate the relevance

of anchorage in orthodontics. It is hoped that gan now apply the
knowledge in the design and fabrication of différeppliances.
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50 SUMMARY
In this unit, you have learnt that:

Anchorage can be defined as the resistance to mevenhich the tooth
and tissue can afford. Anchorage can be obtaired &ither intra-oral
or extra-oral sources.

There are numerous systems of anchorage clasmificdtased on
different criteria. However, for understanding am@ge, it is
convenient to classify anchorage into intra-orald aextra-oral
anchorage, each of which are further divided inio dasses.

Intra-oral anchorage is one in which all the analgerunits are present
in the mouth. They are further divided into intraxlary and inter-
maxillary anchorage.

Extra-oral anchorage is type of anchorage wheraichorage units are
situated outside the oral cavity or extra orally.

6.0 TUTOR-MARKED ASSIGNMENT

1. In simple terms, explain the classification @afchorage in
orthodontics.

7.0 REFERENCESFURTHER READING

Gurkeerat, S. (2007)lextbook of Orthodontics. (2" ed.). New Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.

Phulari, B.S. (2011)Orthodontics: Principle and Practice. New Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.
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1.0 INTRODUCTION

When orthodontic treatment is complete, there isdeémcy for the

corrected teeth to return to their original posisoThis phenomenon is
regarded as relapse in orthodontic treatment. Thlereed to prevent
this ugly occurrence by making the patient to goulgh another phase
of orthodontic treatment called retention. Thistihus designed to look
into the definition of terms, reasons for retentisnhools of retention
and causes of relapse.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define retention and relapse in orthodontic treatme
state the reasons for retention in orthodontictneat
explain different schools of retention

list the causes of relapse in orthodontic treatraent
enumerate the retainers used in orthodontic tre#tme
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3.0 MAIN CONTENT
3.1 Definition of Terms

o Retention can be defined as the phase of orthodontic tredgtme
which maintains the teeth in their orthodonticalbprrected
positions, following the cessation of active ortbotic tooth
movement.

o Relapseis the return or tendency to return of teeth toirthe
original position under the influence of perioddntecclusal and
soft tissue forces and continuing dentofacial ghov@rthodontic
retainers help to resist this tendency.

3.2 Reasonsfor Retention in Orthodontic Treatment

Retention in orthodontic treatment is necessary tfoe following
reasons:

o Gingival and periodontal tissues are affected higamtontic tooth
movement and require time for reorganisation whéme t
appliances are removed.

o The teeth may be in an inherently unstable posiafter the
treatment so that soft tissue pressure s const@mtguces a
relapse tendency.

o Changes produced by growth may alter the orthodargatment
result.

3.3 Schools of Retention

Different philosophies have been put in place dheryears to explain
post treatment stability. These philosophies whach referred to as
Schools of Retention, include occlusal school, @pioase school,
mandibular incisor school and musculature school.

3.3.1 Occlusal School
According to occlusal school of retention by Kiregsl(in Phulari 2011),

proper occlusion is a key factor in determining skeility of the newly
moved teeth.

3.3.2 Apical Base School

Alex Lundstrom (in Phulari, 2011), suggested tlnat &pical base is an
important factor in the correction of malocclusiand maintenance of
stability in treated cases.
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3.3.3 Mandibular Incisor School

This school of retention by Grieves and Tweed sstggk that post
treatment stability was increased when the mandibiricisors were
place upright slightly retroclined over the basahé.

3.3.4 Musculature School

The dentition is encapsulated from outside anddendby muscles.
According to Rojers (in Phulari 2011), functionaluscle balance is
necessary in order to ensure post treatment gyabili

3.4 Causesof Relapsein Orthodontic Treatment

There are many causes of relapse in orthodontetnent. In most
cases, relapse occurs due a combination of caBiee® of these causes
include:

Relapse due to growth-related changes
Bone adaptation

Muscular forces

Failure to eliminate the original causes and
Periodontal ligament traction.

3.5 RetainersUsed in Orthodontics

Retainers are fixed or removable appliances thahtaia the teeth in
their orthodontically corrected positions, followinthe cessation of
active orthodontic tooth movement.

3.5.1 Classification of Retainers

Retainers are classified into removable and fixed.
Removableretainers

These are the types that are designed to be reedvglthe patient. The
removable retainer is conducive for oral hygienetha success depend
entirely on patient's compliance. The following atke types of
removable retainers:

o Hawley’s retainerswhich was designed by Hawley in 1920 is the

most widely used removable retainer. It has mangifitations
such as:
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Hawley’s retainer with C clasp on molar teeth

Hawley’s retainer with long labial bow

Hawley’s retainer with contoured labial bow

Hawley’s retainer with light elastic across theisioc teeth
Hawley’s retainer with labial bow soldered to thedge of
Adam’s crib

Hawley’s retainer with bite plane

. Hawley’s retainer with lingual extension claspsmalars and
Hawley’s retainer with occlusal rest

Begg’s retainer

Clip on retainer or spring aligner
Wrap around retainer

Kesling tooth positioned and
Invisible retainer.

Fixed retainers

Fixed retainers are designed to be fixed on théhtemd are not
removable by the patient at will. Examples of fixethiners are:

o band and spur fixed retainers
. banded canine-to-canine fixed retainers and
. bonded canine-to-canine fixed retainers

4.0 CONCLUSION

In this unit, you learnt that if teeth are movethodontically, they tend
to return to the original position on removal ok thctive appliance.
Therefore, retainers become necessary in ordemsare stability of
corrected tissues in their corrected position. éitfixed or removable
retainers can be used.

5.0 SUMMARY

Retention can be defined as the phase of orthodontic tre#tmvlich
maintains the teeth in their orthodontically coteec positions,
following the cessation of active orthodontic toatbvement.

Relapseis the return or tendency to return of teeth tartleiginal
position under the influence of periodontal, ocaluand soft tissue
forces and continuing dentofacial growth. Orthodoretainers help
Retention in orthodontic treatment is necessary tfoe following
reasons:
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o Gingival and periodontal tissues are affected hlgamtontic tooth
movement and require time for reorganisation whéme t
appliances are removed.

o The teeth may be in an inherently unstable posiafter the
treatment so that soft tissue pressure s constgmdguces a
relapse tendency.

o Changes produced by growth may alter the orthoddréatment
result.

Different philosophies have been put in place dberyears to explain
post treatment stability. These philosophies whach referred to as
Schools of Retention, include occlusal school, @pioase school,
mandibular incisor school and musculature school.

There are many causes of relapse in orthodontetnent. In most
cases, relapse occurs due a combination of caliea®e of these causes
include:

Relapse due to growth-related changes
Bone adaptation

Muscular forces

Failure to eliminate the original causes and
Periodontal ligament traction.

Retainers are fixed or removable appliances thahtaia the teeth in
their orthodontically corrected positions, followinthe cessation of
active orthodontic tooth movement.

Retainers are classified into removable and fix&te removable
retainer is conducive for oral hygiene but the sgscdepends entirely
on patient’'s compliance.

6.0 TUTOR-MARKED ASSIGNMENT
1. Define retention and relapse in relation tdhedontic treatment.

2. What do you understand by schools of retentiérp@lain three
schools of retention you know.

7.0 REFERENCE/FURTHER READING

Phulari, B.S. (2011)Orthodontics: Principle and Practice. New Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.
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1.0 INTRODUCTION
In the past, finger pressure was advocated for ngoweeth into
alignment. However, with advancement in orthodaticesearchers

have invented different appliances. This unit, ¢f@me, has been
designed to give you a general overview of orthéidappliances.
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20 OBJECTIVES

At the end of this unit, you should be able to:

o define orthodontic appliance
o classify orthodontic appliances
o enumerate the ideal requirements of orthodontidiamges.

3.0 MAIN CONTENT
3.1 What isOrthodontic Appliance?

Orthodontic appliance is a dental device that eie@nd or transmits
forces to individual teeth or group of teeth andmaxilla-facial skeletal
units so as to bring about changes within the haitfe or without tooth
movement which will help to achieve treatment goafsfunctional
efficiency, structural balance and aesthetic hagmon

3.2 Classification of Orthodontic Appliance
There are different ways of classifying orthodorgjapliances but the
simplest way is that based on patient’s abilityémove the appliance

from the mouth. Based on this criterion, Orthodomippliances can be
classified as: removable, semi-fixed and fixed @dtimtic appliances.

3.2.1 Removable Appliances

These are appliances that are removable by thempatxamples of
removable appliance are oral screen, Hawley’snetaietc.

3.2.2 Semi-Fixed Appliances
These are appliances that have some parts fixeébetdooth surface,

which the patient cannot remove but the rest ofappliance can be
removed, e.g. Lip bumper.

3.2.3 Fixed Appliances
These are appliances that are fixed in the pasentuth which cannot

be removed by him/her. There are further classifi#d active and
passive fixed appliances depending on the abdityenerate forces.
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3.2.3.1 Active Fixed Appliances

They are attached to the tooth surface and arebtamd generating
forces that can bring about tooth movement.

3.2.3.2 Passive Fixed Appliances

These appliances do not generate force, but maiata@ined position of
the teeth. Examples are fixed retainers and spacet@amers.

3.2.4 Functional Appliances

Another form of orthodontic appliance is functiongppliance. The
functional appliances, which could be fixed or remadde, transmit
natural forces of oral musculature to move thehtesid or alveolar
bone. An example is oral screen.

3.3 Ideal Requirements of Orthodontic Appliances
All appliances used for orthodontic movement arpeeted to fulfill
certain ideal requirements such as biologic, meichhrand aesthetic

requirements.

3.3.1 Biologic Requirements

o It should be capable of bringing about the desitedth
movement efficiently
o Its function should not be detrimental to the teedhd

periodontium

It should move only the tooth designed

The appliance should not interfere with normal giow
It should not impede or interfere with normal fuoot

It should allow for maintenance of proper hygiend a
It should function in oral environment without bkege.

3.3.2 Mechanical Requirements

. The appliance should be able to produce continwaunsrolled
forces of the desired intensity and direction

It should withstand masticatory forces without lgeglamaged

It should not be bulky or uncomfortable for thei@at

It should be universally applicable and accepted

It should be versatile; that means it should bee @bl correct
diverse cases
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o It should be simple to make and allows for repaircase of
damage and
o Activation should be easy.

3.3.3 Aesthetic Requirements

o It should be aesthetically acceptable to the patien

o It should be as inconspicuous as possible not aw dittention
and

. The appearance should not interfere with patigitgessional or

social life during the orthodontic treatment.

4.0 CONCLUSION

You have learnt much about orthodontic applianceshis unit and |
believe that you can now attempt questions aboet definition,
classification and ideal requirements of orthodoappliances.

50 SUMMARY

In this unit, you have been exposed to orthodoagipliance and you
have learnt that the following:

Orthodontic appliance is a dental device that eeand or transmits
forces to individual teeth or group of teeth andvaxilla-facial skeletal
units so as to bring about changes within the laitfe or without tooth
movement which will help to achieve treatment goafsfunctional
efficiency, structural balance and aesthetic hagmon

There are different ways of classifying orthodordjgpliances but the
simplest way is that based on patient’s abilityémove the appliance
from the mouth. Based on this criterion, orthodormppliances can be
classified as: removable, semi-fixed and fixed @dtimtic appliances.

All appliances used for orthodontic movement arpeeted to fulfill
certain ideal requirements such as biologic, meichhrand aesthetic
requirements.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the classification of orthodontic appices based on the
ability of patient to remove the appliance from theuth.
2. Enumerate five biological and five mechaniauirements of

orthodontic appliance.
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1.0 INTRODUCTION

Removable orthodontic appliances are so called usecahey are
designed to be fixed and removed by the patieneyTdre limited to
tipping and simple rotatory movements of the tedthey are ideally

used when simple tipping movement of the teethuficsent to correct
certain type of malocclusion.

20 OBJECTIVES

At the end of this unit, you should be able to:

o explain what is meant by removable orthodontic iapcle

o state the indication and contra-indication for reatde
orthodontic appliances

o enumerate the advantages and disadvantages of ablaov
orthodontic appliances

o list the components of removable orthodontic ayokes.

3.0 MAIN CONTENT
3.1 What isRemovable Appliance?

These are appliances that are removable by thempattxamples of
removable appliance are oral screen, Hawley’'s metaietc. They are
designed to be fitted and removed by the patieheyTare ideally used
when simple tipping movement of the teeth is sidfit to correct
certain type of malocclusion.
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3.2 Indication and Contra-Indications for Removable
Appliances Indications for removable orthodontic
appliances

The use of removable orthodontic appliances reguisgeful selection.
They are:

o Used as adjunct to fixed orthodontic appliance;
J Indicated for tipping movement
. Indicated for rotatory movement of the teeth.

Contra-indicationsfor removable orthodontic appliances

o They are contra-indicated when bodily tooth movemen
required,
. They should not be used in circumstances whered fixe

orthodontic appliance therapy would be more appatgr

3.3 Advantages and Disadvantages of Removable
Orthodontic Appliances

The use of removable orthodontic appliance is astst with certain
advantages and disadvantages as you can see below.

Advantages of removable orthodontic appliances

o They permit easy cleaning, hence oral hygiene eamaéintained
easily

They require less chair side time

They are good for overbite reduction

They can tip the teeth efficiently

Due to their simplicity, they can be delivered andnitored by
the general practitioner

The patient can remove damaged or uncomfortableazoe
They are comparatively cheaper than fixed appliance

They are less conspicuous and more generally sddept

They eliminate occlusal interference.

Disadvantages of removable orthodontic appliances

o Treatment can be prolonged if patient fails to clymp

o Their utility is limited as they cannot give thenuinsional
control over the tooth movement

o Multiple movements are difficult
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o Patient needs to have certain degree of dextendlyskills to be
able to remove and insert the appliance

The chances of loss or damage of appliance is more

They have limited scope on lower arch

They can hamper phonation

Retention is more difficult compared with fixed dippces.

3.4 Components of Removable Orthodontic Appliances

Removable orthodontic appliance consists of thrasicocomponents
which include: active component, retentive componemd the
baseplate/framework. These components are disclesedn.

4.0 CONCLUSION

Removable orthodontic appliances are limited tgitig and simple
rotatory movements of the teeth. They are ideaigduwhen simple
tipping movement of the teeth is sufficient to ewtr certain type of
malocclusion. They have some basic advantagesiaadwhntages.

50 SUMMARY

In this unit, you have learnt the following aboatrmovable orthodontic
appliances:

They are designed to be fitted and removed by #iiemt and are ideally
used when simple tipping movement of the teethuficsent to correct
certain type of malocclusion.

The use of removable orthodontic appliances has ftilwing
indications:

o They are used as adjunct to fixed orthodontic apgk;
o They are indicated for tipping movement
o They are indicated for rotatory movement of thehiee

Their contra-indications include:

. They should not be used in circumstances whered fixe
orthodontic appliance therapy would be more appabgr

. They are contra-indicated when bodily tooth movemen
required,

The use of removable orthodontic appliance is aatat with certain
advantages and disadvantages as you can see below.
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Removable orthodontic appliance consists of thragsicbocomponents
which include: active component, retentive compéonemd the
baseplate/framework.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss removable orthodontic appliances uriderfollowing
headings:
a. Indications
b. Contra-indications
C. Advantages and
d. Disadvantages.

7.0 REFERENCESFURTHER READING

Gurkeerat, S. (2007)extbook of Orthodontics. (2nd ed.). New Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.

Phulari, B.S. (2011)Orthodontics: Principle and Practice. New Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.
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1.0 INTRODUCTION

Now that you are conversant with removable orthdéidappliances, let

us move a step further to discuss fixed appliandast as removable
appliances are removable by the patient, fixediappés as the name
implies are those ones that the patient cannot venfimm the mouth

because they are fixed on the teeth.
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20 OBJECTIVES

At the end of this unit, you should be able to:

o define fixed orthodontic appliance

o state the indications and contra-indications feedi appliances

o enumerate the advantages and disadvantages ofdidsatdontic
appliances

. identify the components of fixed appliances.

3.0 MAIN CONTENT

3.1 What isFixed Orthodontic Appliance?

Fixed Orthodontic Appliances are the type of app&that are fixed to
the teeth and cannot be removed by the patientedFixrthodontic
therapy involves the fixing of attachments (braskdb the teeth and
application of forces by archwires or auxiliariea these attachments.

3.2 Indications and Contra-Indications  for Fixed
Orthodontic Appliances

The use of fixed orthodontic appliances is assediawith certain
indications and contra-indications as stated below.

Indicationsfor fixed orthodontic appliances

Fixed orthodontic appliances are indicated whereltipi@ tooth
movements are required such as:

. Derotation
o Bodily movement of teeth and
o Controlled space closure.

Contra-indicationsfor fixed orthodontic appliances

Fixed orthodontic appliances are contra-indicated i

o Poorly motivated patients
o Patients with poor dental health and
J Patients with poor periodontal health.

83



DNT 410 ORTHODONTIC TECHNOLOGY |

3.3 Advantages and Disadvantages of Fixed Orthodontic
Appliances

Fixed appliances, just like the removable appliartbat we discussed in
the previous unit, have their own advantages asdddiantages as you
can see in the following sub-sections.

Advantages of fixed orthodontic appliances

o The retention is superior to that of removable mpyles

o Less skill is required from the patient in the mgeraent of the
appliance

o Multiple tooth movements are possible
Chances of loss or damage is less

o Since it is not removable by the patient, intenfiees with

treatment by non usage of appliance is less.
Disadvantages of fixed orthodontic appliances

Maintenance of good oral hygiene is difficult;

Excessive force damages the supporting structutieeakeeth;
Adverse tooth movements can be produced and

They can hamper aesthetics.

3.4 Components of Fixed Orthodontic Appliances

The components of fixed orthodontic appliance ategorised into two
based on ability to generate forces. They are @acawd passive
components.

3.4.1 Active Component of Fixed Orthodontic Appliances
These components, when used, generate forces tge cémoth

movement. They include components such as: sepsyraaochwires;
springs; elastics; elastomeric and magnets.

3.4.1.1 Separators

Separators are used to create space between twoentljteeth for
handing procedures. They are four types namelgtielang separator,
dumb bell separator, brass wire separator and nkgeshetallic ring
separator.
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3.4.1.2 Archwires

They are active components of fixed appliance winblen used, brings
about various tooth movements such as tipping, Iypodorque,
rotational and vertical movements through the nmdai brackets and
welded buccal tubes on the palatal aspects of tlarrbands. They are
classified based on materials used and cross sectio

Classification of archwiresbased on materials used

Based on materials used, archwires are classifiddllaws:

Gold and gold alloys

Stainless steel

Nickel-titanium alloys
Beta-titanium
Cobalt-chromium-nickel alloys and
Optiflex archwires

Classification of archwiresbased on cross section

Based on cross section, we have:

o Round

o Square

o Rectangular and
o Multistranded
3.4.1.3 Springs

There are different types of springs used as coepisnof fixed
appliances. They include:

uprighting spring used for uprighing teeth

torquing spring for torquing roots of teeth

rotating spring for derotation of rotated teeth

open coil spring for opening the space between teeth and
closed cail spring for closing the space between teeth.

3.4.1.4 Elastics

Elastic latex and non latex materials are usedmunction with fixed
appliances to cause different types of tooth movesad hey are colour
coded for ease of identification and can effect filowing types of
movements:
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Closure of spaces

Correction of open bites

Correction of crossbhites and

Correction of inter-arch molar relationship.

3.4.1.5 Elastomerics

Elastomerics in orthodontics are made of synthgiayurethane
materials and are also used as components of &gpptlances to cause
movements such as space closure, anterior spatirigegample are
Elastic chain (E-chain), Elastic thread, Elastigature and Elastic
modules.

3.4.1.6 Magnets

Magnets can be used in their attraction mode igucmtion with fixed
appliances for space closure and in their repulsiode to regain lost
space between the teeth. The commonly used magrnetSamarium
cobalt magnet and Neodymium-iron-boron magnet.

3.4.2 Passive Components of Fixed Orthodontic Appliances

Passive components are the components of fixedduotitic appliance,

themselves are not capable of generating forcesctia cause tooth
movement but provide attachments for other auxdgato the tooth. An

example is the stainless steel band. Weldable btadduccal tubes and
other auxiliary are welded or soldered over thedsawhich are then

cemented around the intended teeth.

4.0 CONCLUSION
In this unit we looked at fixed orthodontic appkas and that the
appliances are fixed to the teeth and cannot bevedby the patient.

Their indications and contra indications as welttssr advantages and
disadvantages were clearly stated.

50 SUMMARY

Now that you are through with this unit, recallttyau have learnt the
following:

Fixed orthodontic appliances are the type of appks that are fixed to
the teeth and cannot be removed by the patient.
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The use of fixed orthodontic appliances is assediawith certain
indications and contra-indications. Fixed orthodorappliances are
indicated where multiple tooth movements are reglirsuch as
derotation, bodily movement of teeth and controipece closure.
Fixed orthodontic appliances are contra-indicated i

J Poorly motivated patients
J Patients with poor dental health and
J Patients with poor periodontal health.

Fixed appliances, just like the removable applianbave their own
advantages and disadvantages.

The components of fixed orthodontic appliance ategorised into two
based on ability to generate forces. They are eacawnd passive
components.

The active components, when used, generate foxwesause tooth
movement and include components such as: separaorbwires;
springs; elastics; elastomeric and magnets.

The passive components by themselves are not eapdlienerating

forces that can cause tooth movement but providelanents for other
auxiliaries to the tooth.

6.0 TUTOR-MARKED ASSIGNMENT

1. List the active and passive components of fixethodontic
appliances.
2. Enumerate the advantages of fixed orthodorgmiances over

the removable ones.
7.0 REFERENCE/FURTHER READING

Phulari, B.S. (2011)Orthodontics: Principle and Practice. New Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.
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1.0 INTRODUCTION
Now that you have known the basics of removablefexed appliances,
let us now look at another category of orthodorppliance called

functional orthodontic appliance. This type of appte utilises oral
musculatures to generate forces necessary to #ff@tt movement.

20 OBJECTIVES

At the end of this unit, you should be able to:

o define functional appliance

o classify functional appliances

o enumerate the advantages and disadvantages ofiofalct
appliances

o state the mode of action for functional appliances.

3.0 MAINCONTENT

3.1 Definition of Functional Appliance

Functional appliances are loose removable applsadesigned to alter
neuromuscular environment of oro-facial region mapiove occlusal
development and or craniofacial skeletal growthu(&h, 2011).

They can also be defined as appliances that hathessuscular forces
or by preventing abnormal aberrant muscular forces.
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3.2 Classification of Functional Appliances

Functional appliances can be classified or divided removable and
fixed functional appliances.

3.2.1 Removable Functional Appliances

These appliances which are removable by the patiehtde removable
tooth-borne and removable tissue-borne functionathoolontic
appliances.

Removable tooth borne appliances

These appliances depend on the stretch of softetieaused by the
mandible being positioned downward and forward aal vas the
muscular activity generated by mandible attemptiogreturn to its
original position. Examples of removable tooth-l®rrdunctional
appliances are: activator, bionator and twin blapgliances.

Removable tissue- borne appliances

These appliances are used to minimise undesirabth thovement and
to re-contour the facial soft tissue adjacent eotteth as well as posture
of mandible downward and forward. Examples of reaid® tissue-
borne functional appliance include: functional ragor/functional
corrector/ frankel appliances.

3.2.2 Fixed Functional Appliances

The fixed functional appliances are also callededixtooth-borne
functional appliances and are fitted on the teeith @nnot be removed
by the patient at will. Examples are Herbst apuiean

3.3 Advantages and Disadvantages of Functional Appliances
Advantages of Functional Appliances

They are effective in vertical control of increaseatrbite
They can be used in mixed dentition

They require minimal chair side adjustment

They are easy to make.
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Disadvantages of functional appliances

o The success of functional appliance solely depamdgatient’s
cooperation

o Precise tooth movement is not possible with fumaio
appliances

o Duration of treatment is often prolonged and

o They often require two phases of treatment.

3.4 Modeof Action for Functional Appliances

Most functional appliances function by utilisingeoaof the following:

o A fixed mandibular posture which transmits forceshe teeth or
jaws or
o Bite plane which produce differential eruption.

4.0 CONCLUSION

Now you are well equipped with new ideas about fienal orthodontic
appliances. These appliances utilise oral musa@dtugenerate forces
needed to cause tooth movement.

50 SUMMARY
In this unit, you have learnt the following:

Functional appliances are loose removable applsadesigned to alter
neuromuscular environment of oro-facial region mgpiove occlusal
development and or craniofacial skeletal growth.

Functional appliances can be classified or divided removable and
fixed functional appliances. Removable functionglpleances are
removable by the patient and include removable htborne and
removable tissue-borne functional orthodontic appes.

The removable tooth borne appliances depend onrstileéch of soft
tissue caused by the mandible being positioned d@nch and forward
as well as the muscular activity generated by nidedattempting to
return to its original position.

Removable tissue-borne appliances are used to msminndesirable

tooth movement and to re-contour the facial sefue adjacent to the
teeth as well as posture of mandible downward anadrd.
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The fixed functional appliances are also callededixtooth-borne
functional appliances and are fitted on the te@ith @nnot be removed
by the patient at will.

All functional appliances have advantages and desathges and
function by utilising one of the following:

J A fixed mandibular posture which transmits forceshe teeth or
jaws or
J Bite plane which produce differential eruption.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define functional appliance and state the motleaction for
functional appliances.

2. Enumerate the advantages and disadvantagesuraitianal
appliances.

7.0 REFERENCE/FURTHER READING

Phulari, B.S. (2011)Orthodontics: Principle and Practice. New
Delhi:Jaypee Brothers Medical Publishers (P) Ltd.
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1.0 INTRODUCTION
In orthodontic treatment, there are certain thitlyst the practitioner

intends to achieve. This means that he has some @ingoals before
embarking on the treatment plan.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o define orthodontic treatment
o explain what is meant by goal in orthodontic tresxtin
o enumerate the goals of orthodontic treatment.
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3.1 Orthodontic Treatment as a Concept

Orthodontic treatment is one of the most commonesypf dental

treatment that involves the application of forces d¢orrect the

malformations of the oral apparatus (Teeth) andcaseciated tissues. It
involves the use of different orthodontic appliasmaghich could be

fixed or removable.

3.2 Whatis Goal?

Goal, in this, context is a preconceived desirgesult one intends to
achieve at the end of certain activity. Before utadeéng orthodontic
treatment, both the patient and the practitionepeek a positive
outcome. This expectation represents the goaleatittent. Treatment
can only be said to be successful if these expenttare achieved.
Therefore, goal is something that somebody wantactoeve. In this
case the practitioner, the patient or both.

3.3 Goals of Orthodontic Treatment

According to Roth, orthodontic treatment goals bardivided into five
categories: facial esthetics, dental esthetics,ctional occlusion,
periodontal health, and stability.

3.3.1 Facial Aesthetics

There is no one standard that can be used to deternaeal facial
esthetics. Current desirable characteristics anf@ggcasians include a
slightly convex profile, naso-labial angle of 9082land some circum-
oral prominence, a symmetrical face, lip closuréhait stain, 1-2 mm
of visible gingival on smile, and high cheekbones.

3.3.2 Dental Aesthetics

Dental esthetics are captured by Andrews' "six kejess | occlusion.
This includes adequate tip and torque on teethiptagions, crowding or
spacing, as well as central and lateral incisoth ¥lat incisal edges and
a pointed cusp tip on the canine. Vertically, thentcal incisor and
canine are at the same level and the lateral incgsb mm shorter. The
gingival margins should be symmetrical on the aotdeeth. Recently
the esthetics of the smile indicate that buccatidors (the dark space
between the dentition and the corners of the Igh®uld be modest or
reduced, and the arch of the smile (first premadafirst premolar) is
most esthetic when following the curvature of tloever lip upon
smiling.
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3.3.3 Functional Aesthetics

In a functional occlusion, the following criteridald be met: centric
occlusion (CO) that coincides with centric relati@R), cusps that are
inter-digitated, equal magnitude of posterior fercpresent, cuspid
guidance in lateral excursions, and anterior guidawith posterior
disclosure on protrusion.

3.3.4 Periodontal Health

Periodontal goals include adequate alveolar bongpmt without
dehiscence or fenestrations, good gingival cregthheno pocketing or
inflammation of the attachment apparatus, adeqtlatkness of the
attached gingiva, no frenum pulls, and optimum crowot ratios
(JCO).

3.3.5 Stability

Most orthodontic cases exhibit some form of chamgsettling once the
braces are removed. These changes are due to endahg of tissues
and continued facial growth. Unwanted changes enatclusion can be
minimised by avoiding overexpansion of the mandibularch,

overcorrecting rotations, flattening interproximatontacts and
eliminating undesirable neuromuscular habits. 8tgbn the occlusion

can be maximised by adequate retention.

4.0 CONCLUSION

Orthodontic treatment is aimed at achieving cergoals. In this unit,
these goals have been extensively discussed.

5.0 SUMMARY

Orthodontic treatment is the application of forces correct the
malformations of the oral apparatus (Teeth) ancas®ciated tissues. It
involves the use of different orthodontic appliasiaghich could be
fixed or removable appliances.

Goal is a preconceived desire or result one intémdghieve at the end
of certain activity. According to Roth, orthodontreatment goals can
be divided into five categories: facial esthetiggntal esthetics,
functional occlusion, periodontal health, and sitgbi

94



DNT 410 MODULE 5

6.0 TUTOR-MARKED ASSIGNMENT

In the design and fabrication of orthodontic appdies, enumerate the
treatment goals.

7.0 REFERENCE/FURTHER READING

Calogero, D. (2014)Goals of Orthodontic Treatment. Retrieved on 03
May 2014 from http://www.dentalcare.com/en-US/denta
education/continuing.
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UNIT 2 MATERIALS USED FOR FABRICATION OF

ORTHODONTIC APPLIANCES
CONTENTS
1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1  An Overview of Material Sciences
3.2 Ideal Properties of Orthodontic Materials
3.3  Classification of Orthodontic Appliance Madés
3.3.1 Archwire Materials
3.3.1.1 Classification Based on Material
Constituent
3.3.1.2 Classification Based on Cross Section
3.3.1.3 Classification Based on Diameter of
Archwire
3.3.1.4 Classification Based on Microstructural
Arrangement
3.3.2 Bracket and Attachment Materials
3.3.3 Auxiliary Force Delivery System
3.3.4 Impression Materials
3.3.5 Luting Materials
3.3.6 Sealant and Adhesion Promoters
3.3.7 Etchants/Conditioners
3.3.8 Bonding Materials
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 Reference/Further Reading
1.0 INTRODUCTION

For the construction of orthodontic appliances,taer materials are
needed and these materials are expected to meé&dincadeal
requirements. In this unit, we are going to disahgsmaterials that are
commonly used for fabrication of orthodontic apptas with their ideal
properties and classifications.

96



DNT 410 MODULE 5

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o state the ideal properties of materials commonledugor
fabrication of orthodontic appliances

o explain the classification of materials used fobrfeation of
orthodontic appliances

o enumerate the materials commonly used for fabooatof

orthodontic appliances.
3.0 MAIN CONTENT
3.1 An Overview of Material Sciences

The rapid advancement witnessed in the field ofiamtontics is due,
primarily, to advancement in the field of matersgiences. The better
understanding of biologic problem and advancementithodontic
materials has led to improved designs and treatrstrategies. The
study of material science will prepare you as aestti to understand the
latest means and ways in which orthodontic treatnseione. Due to
the fact that the profession is yet to give speatfons for orthodontic
materials, the classifications given in this uni¢ anere categorisations
for easy study.

3.2 Ideal Properties of Orthodontic Materials

Materials used for fabrication of orthodontic appltes should possess
the following ideal properties:

o The chemical nature should not be such that preadbeemful
toxological or allergic reaction on the patientloe operator.

o It should be resistant to corrosion or physicalngjes in oral
fluid.

o It should be easy to manipulate.

o General properties should be satisfactory and bigrifor various
purposes.

o It should be readily available and relatively cheap

o It should take and retain high polish.

o Bonding properties should be satisfactory.
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3.3 Classification of Orthodontic Appliance Materals

Orthodontic materials can be classified based eir tses as follows:
archwire materials; bracket and attachment materialxiliary force
delivery system; impression materials; luting matsr sealant and
adhesion promoters; etching/conditioning and chgtawth system and
bonding materials.

3.3.1 Archwire Materials

Archwire materials are the base wires which areagad in brackets of
the various appliance systems. They are used teiderqoroper arch
form and or provide a base to which auxiliaries ¢en attached to
generate the tooth moving forces. Archwire matsriate classified
based on material constituents, cross section, etem and
microstructural arrangement.

3.3.1.1 Classification Based on Material Constitugn

Gold

Stainless steel
Chromium cobalt
Nickel-Titanium
Beta-titanium
Alpha-titanium
Optiflex archwires, etc.

3.3.1.2 Classification Based on Cross Section

Round

Square

Rectangular and
Multi-stranded archwires.

3.3.1.3 Classification Based on Diameter of Archwér
Round- 0.08 0.10: 0.14 etc.

Square- 0.16x0.16’; 0.17 x 0.17 etc.

Rectangular- 0.7 0.25; 0.17 x 0.28 etc.

3.3.1.4 Classification Based on Microstructural Arangement

o Simple cubic
o Face- centred cubic and
o Body- centred cubic.
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3.3.2 Bracket and Attachment Materials
Bracket is a device that projects horizontally uport auxiliaries and is
open on one side usually in the vertical or horiabnMaterials used

include: metals, polycarbonate, and fibre glassfoeced plastic,
polyurethane, ceramics etc.

3.3.3 Auxiliary Force Delivery System

Auxiliary force delivery systems include:

. Elastic and elastic modules
o Springs
o Magnets.

3.3.4 Impression Materials

Many impression materials are available in the mabut irreversible
hydrocolloids are most frequently used for obtagnatcurate models in
day-to-day orthodontic practice.

3.3.5 Luting Materials

Luting materials mainly include cements which wesed extensively
before the advent of bonding agents. They are telditing (bonding
preformed restorations and orthodontic attachmga#sjty liners and as
restorative materials.

3.3.6 Sealant and Adhesion Promoters
These materials are used for fixation of brackete¢th.
3.3.7 Etchants/Conditioners

Enamel surface is smooth with little potential ftwonding by

micromechanical attachments. Certain acids areieapph appropriate
concentrations which dissolve away portions of vidlial enamel rods
within 60 seconds. This process is called acid &chnique. Etchants
are available in syringes and in bottles. An exampf acid used
include: Phosphoric and nitric acid (mineral acidgganic acids such
as citric, maleic and tartaric acids and polymesicids such as
polyacrylic acids.
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The conditioners are materials that make the sarf#cthe substrate
more amenable to accepting a bond. They are hydiophonomers
carried in solvents such as acetone, ethanol arwat

3.3.8 Bonding Materials

Modern bonding agents contain as constituents, aatsh
primer/coupling agents and adhesives which may laekgged
separately or combined. Examples of bonding agemthide: first
generation bonding agents such as scotch bondjardzond, prisma
universal bond etc.; the most current are tfegéneration bonding
agents such as prompt-L-Pop and One up bond F.

4.0 CONCLUSION

| am confident that having gone through this umitegully, you now
understand the different materials used in orthtdomppliance
fabrication.

5.0 SUMMARY
You have learnt the following in this unit:

The better understanding of biologic problem andaadement in
orthodontic materials has led to improved desigmsl @reatment
strategies.

Materials used for fabrication of orthodontic appkies should possess
the following ideal properties:

o The chemical nature should not be such that pradieemful
toxological or allergic reaction on the patientloe operator.

o It should be resistant to corrosion or physicalnges in oral
fluid.

o It should be easy to manipulate.

o General properties should be satisfactory and bigrifor various
purposes.

o It should be readily available and relatively cheap

o It should take and retain high polish.

o Bonding properties should be satisfactory.

Orthodontic materials can be classified based eir tses as follows:
archwire materials; bracket and attachment materialxiliary force
delivery system; impression materials; luting miater sealant and
adhesion promoters; etching/conditioning and chgtawth system and
bonding materials.
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6.0 TUTOR-MARKED ASSIGNMENT

1. State the ideal properties of materials comsnonsed for
fabrication of orthodontic appliances.
2. Explain the classification of materials used fabrication of

orthodontic appliances.

7.0 REFERENCE/FURTHER READING

Gurkeerat, S. (2007)extbook of Orthodontics. (2nd ed.) New Delhi:
Jaypee Brothers Medical Publishers (P) Ltd.
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UNIT 3 FABRICATION OF ORTHODONTIC
APPLIANCES

CONTENTS

1.0 Introduction

2.0  Objectives

3.0 Main Content
3.1  An Overview of Orthodontic Applisgs
3.2 Production of Models
3.3  Selection of Appropriate Wire Gauges
3.4  Construction of the Components
3.5 Preparation of Wax Pattern of the Restoration
3.6  Flasking and Packing
3.7 Curing
3.8 Deflasking and Finishing

4.0 Conclusion

5.0 Summary

6.0  Tutor-Marked Assignment

7.0 Reference/Further Reading

1.0 INTRODUCTION

Orthodontic technology is a specialty of dentalhtemlogy that is
concerned with the design and fabrication of deatgiliances for the
treatment of malocclusionsvhich may be a result of tooth irregularity,
disproportionate_jawelationships, or both. The laboratory procedures
involved in fabrication of dental appliances aredemaken by a
competent dental technologist. This unit guides ywuthe various
stages involved in the fabrication of these apkasn

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. define orthodontic appliance
o enumerate the stages involved in fabrication ohadbntic
appliances.
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3.0 MAIN CONTENT

3.1  An Overview of Orthodontic Appliances

Orthodontic appliance is a dental device that eea@nd or transmits
forces to individual teeth or group of teeth andraxilla-facial skeletal
units so as to bring about changes within the laitie or without tooth
movement which will help to achieve treatment goaisfunctional
efficiency, structural balance and aesthetic hagmon

Orthodontic appliance is made up of three basic porants, which
include: active component, retentive component arttie
baseplate/framework.

3.2 Production of Models

Rinse the impression under gently running, roompenature tap water.
Spray the impression and tray with disinfectantiodice.

Mix Dental stone in the correct powder/water ratmal poured into the
impression while been vibrated on a mechanicaktdrto eliminate the
air bubbles. Decast when set and go on to thestage.

3.3 Selection of Appropriate Wire Gauges

Choose your wire gauges base on the nature ofammeliyou want to
make. The following wire gauges are suggestedgasce:

Spring

o Finger spring: one anterior — 0.5mm; two anteriors — 0.6mm;
one posterior — 0.6mm; for longer spring, add O.lweumd for
shorter spring, subtract 0.1mm

o Apron spring: one tooth — 0.35mm; for two teeth — 0.4mm; for
four teeth — 0.5m

o Flapper spring — 0.35mm

J Safety pin— 0.4mm

o Z-spring — for one tooth -0.4mm; for two teeth — 0.5mm
Retainers

o Adams crib on anteriors and bicuspid— 0.6mm

. Adams crib on molars— 0.7mm

o Jackson’s crib— 0.7mm

o C-clasp— 0.7mm
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. Arrow head — 0.6mm
Labial Arch
. Retraction arch 0.7-0.8mm

o Supporting arch — 0.9-1.0mm
o Retaining arch— 0.8-0.9mm

3.4  Construction of the Components

Once you have selected your wires and orthodonsicuments, prepare
the active or passive and the retentive compor@ntssing the selected
pliers and wires to make the right bends and Aygropriate siting of
the spring is necessary to avoid impinging on otheth or slipping off
the crown of the tooth it is intended to move. Shatwire components
on the cast with adhesive wax and block out fumeticareas such as
screw of an expansion appliance.

3.5 Preparation of Wax Pattern of the Restoration

Soften a sheet of modeling wax over the Bunsendland adapt to
form the baseplate component of the appliance. Tainesigned outline
and smoothen by using air syringe or mouth blowe pper the flame.
Once you are satisfied with the outcome, polishhwdetergent and
cotton wool and rinse in clean water ready forkiiag.

3.6 Flasking and Packing

Flasking is the process of placing the cast withwiaxed appliance in a
flask to create mould that is used to form the lacrgsin base.

Take the following steps when you want to flaskryappliance:

o Try the cast in the first half of the flasks to skeit can
accommodate the cast.

o Trim if necessary and soak the cast and waxedapiin water
for a few minutes.

o Coat the inner surface of the flasks with Vaseline.

. Spatulate a mix of plaster and water (100g/40mb &h the
lower half of the flask.

o Embed the cast exposing only the wax area and atltmset.

o Position the second half of the flask to see thatttvo halves
make metal-to-metal contact.

o Apply sodium alginate solution (cold mould seal)aaseparating
medium.

o Spatulate a second mix and top as usual.
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o Allow to set and eliminate the wax by boiling out.
o Apply separating medium and pack with appropriabe oh clear
resin at dough stage.

3.7 Curing

Curing is a thermal process by which polymerisabbthe packed resin
is achieved. Place the flask in the curing bath laridg to boil in 30

minutes and allow it to boil for 15 minutes. Thdlowa the flask to cool

down before deflasking.

3.8 Deflasking and Finishing

Deflasking means removing the processed job otiieflask. This can
be achieved by carefully opening the flask with iyplaster knife. You

can use the plaster shear to cut out the flaskiagter or make use of
fret saw. Plaster shear is more efficient but yawsinbe careful so that
you do not cause damage to the job. Trimming aridlpog is done by

selecting appropriate abrasive and polishing agéitsr polishing, the

appliance is ready for fitting.

4.0 CONCLUSION

The laboratory procedures involved in fabricatidndental appliances
are undertaken by a competent dental technologisese include
production of the model through finishing of thepbgnce.

5.0 SUMMARY

Below is the summary of what you have learnt is timit:

Orthodontic appliance is a dental device that eeand or transmits
forces to individual teeth or group of teeth andnaxillo-facial skeletal
units so as to bring about changes within the laitie or without tooth
movement which will help to achieve treatment goaisfunctional
efficiency, structural balance and aesthetic hagymorhe laboratory
procedures involved in fabrication of dental appties are undertaken
by a competent dental technologist and involveddhewing stages:

Production of models

Selection of appropriate wire gauges
Construction of the components
Preparation of wax pattern of the appliance
Flasking and packing

Curing and

Deflasking and finishing.

105



DNT 410 ORTHODONTIC TECHNOLOGY |

6.0 TUTOR-MARKED ASSIGNMENT

1. List the stages involved in the fabricatioroahodontic
appliance and briefly explain each stage listed.

7.0 REFERENCE/FURTHER READING

Adesope, D.A. (2011)Quintessence of Dental Laboratory Science.
Lagos. Treasure Foundation.
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