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INTRODUCTION

I acknowledge that the formal education provided by most dental
schools as well as existing textbooks and journals equip the
contemporary orthodontist with an excellent foundation in the
science and art of orthodontics. However, I believe there is a pool
of knowledge and information that is not provided by formal
education and only becomes available and acquired with time and
experience in clinical practice. The administration and running of
an orthodontic practice is not an aspect of orthodontics that is
taught extensively or formally in most schools; it is information
that students, as well as young and old orthodontists glean with
experience, from interchange with professional colleagues and from
general reading. In time it comes to reect the individual nature of
a practice and becomes a component of the practice driven and
moulded by the personality of the individual orthodontist. In this
book I hope to present the reader with information on
administrative and clinical aspects of practice sourced from
experienced orthodontists worldwide; to show how they manage their
patients and their practices. What patterns do their conversations
follow, what do they say to their patients at different
appointments and what do they say to parents? It is important to
know just how much clinical information to give to patients and
what information should be provided in correspondence to both the
patient and the referring dentists. I hope the sample letters used
by orthodontists in different parts of the world will be of
assistance and will reect the varying nature of practices. With
regard to the clinical aspect, current teaching on the theory and
technique of orthodontics continues to evolve and expand and cannot
be faulted. However, with the development of prescription-type
brackets

and the concepts of straight wire and preformed arches, students
over the last few years may not have been exposed to some of the
intricacies and complexities of wire bending. While it is
commendable that clinical procedures should continue to be simplied
and streamlined, there are a number of occasions in practice when
the orthodontist is presented with different malocclusions and
individual situations where additional wire bending or the use of
an additional auxiliary will facilitate and improve the treatment
and nal result. This concept is well described in an editorial by
Robert Rubin Why we still have to bend wires.1 He concludes in his
last sentence In fact, in some areas of the arch, the risk benet
ratios suggest that wire bending will always be a wise choice. With
time and experience orthodontists learn many technique adjuncts
that work for them and which facilitate the clinical treatment of
their patients. A number of these adjuncts are published in
different journals. In this book I tried to collate some of these
clinical tips and to present information from an international
selection of orthodontists using varying techniques. I hope that
this component of the book will be of value to the graduate
student, the neophyte orthodontist as well as the established
orthodontist wherever he or she may be practicing. This book is not
intended to compete with the major texts on the theory and
techniques that form the basis of contemporary orthodontic teaching
and practice. I hope that in an informal style, more akin to a
seminar or tutorial, this book will provide the reader with
information which will be helpful in both the administrative and
clinical components of orthodontic practice. I concede that it has
not been possible to cover the complete orthodontic scenario; there
are omissions particularly in the areas
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of non-compliance and functional appliances. I have no doubt
there are many clinicians who have ideas, tips and techniques that
have not been included, perhaps these gaps could be lled in future
editions. Much of the information submitted by different clinicians
has been gleaned from experience, lectures, courses and journals;
where possible references are listed at the end of each chapter.
Unfortunately, in certain cases the exact reference or source of an
idea or a technique cannot be recalled, in such cases, none of the
contributing authors knowingly claim originality for any idea or
technique described. The literary style varies with each
contribution and I have tried not to alter this variation but
rather to retain the individuality of each author. In certain
sections the reader may encounter some repetition, once again this
has been retained with the intent of maintaining the integrity of
each individual contributor. A hallmark of our profession is the
diversity of individual opinion on both clinical and administrative
issues, this diversity on the management of certain aspects of
practice may be apparent to the reader. I have made no attempt to
try to achieve consensus but have chosen, once again, to retain the
individuality of the contributor. I hope the reader will benet by
being exposed to the different views and will take from the text
what suits his or her own circumstances, personality and practice
environment.

of these makes for a happy orthodontist? I dont know. In our
professional context, what is happiness, how do you dene it? A
simple denition given to me by a friend states: Happiness is when
your earning power equals your yearning power. By all means be
ambitious but above all be honest with yourself and with your
patients. Be happy and content with what you do. I would like to
acknowledge and thank every contributor for his or her effort and
input. No matter how small or large their contribution, it takes
time and effort to put pen to paper, and for this I and I am sure
our readers are grateful. I must also thank my colleagues and
postgraduate students at the Department of Orthodontics, Whipps
Cross Hospital, London, for their stimulus in the initiation of
this work, I hope the end result is worthy of their condence.
Finally, let me say to every reader, the greatest appreciation you
can demonstrate to your profession is to impart and pass on your
knowledge and expertise to your students and fellow colleagues. To
those of you already involved with teaching we acknowledge your
services. To the others, I encourage you to get involved with
teaching to a level and extent that suits you. I hope that, via
this book, our colleagues who have put pen to paper are in their
way giving something back to the profession they so enjoy. I leave
you with what has probably been the best pearl in my career.Pearl:
For me the most satisfying professional experience has been the mix
of clinical orthodontic practice combined with part time
teaching.

CommentI believe that orthodontics is one of the nest
professions; it combines the best of both the science and art of
dentistry. We are privileged to treat a group of patients who
actively seek our services, and the general level of work
satisfaction and patient appreciation is high, I have yet to meet
an unhappy orthodontist. Whether you run an individual single
practice or a multiple surgery/operatory type of practice is an
individual choice and I believe is more related to personality and
character type rather than to nancial consideration. Which

InvitationI would like to take this opportunity to invite any
reader who believes that they have one or more pearls of
information that could be included in any possible future edition
of this book, to feel free to contact me. (My address is included
in the List of Contributors.) Eliakim Mizrahi

INTRODUCTION
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A LITTLE PHILOSOPHYThe following are a few experiences and
lessons gleaned as I travelled as a practice manager for thirty-six
years through the life of an orthodontic ofce. I learnt that:
Orthodontists hold in their hands a capacity to generate nancial
benets allowing them to lead a comfortable and generous lifestyle.
That all of this is irrelevant if they do not acknowledge that
their opportunity of altering the position of the teeth should be
joined with a positive experience in the lives of their patients.
That it is important to remember that as each potential patient
walks through the door they do not only bring misaligned teeth with
them. They are part of a social structure interwoven with
expectations and dreams of their own. They belong to a family,
whether it is a nuclear or single parent family. They belong to an
educational facility or the workforce. They each have a

life outside of their teeth. Consideration of their individual
circumstances helps to form a bond between clinician and patient
early on in treatment. This individual consideration will also
assist greatly in their cooperation during treatment. It is as well
to remember that this customer or consumer is going to share at
least eighteen months of their lifes experience with you.Pearl:
Cultivate, as much as you can, to share this experience on an
individual basis with your patient and if possible without another
family member being present.

Efe Patrikios

REFERENCE1. Rubin RM. Why we still have to bend wire. The
Editors Corner. J Clin Orthod (1996) 30: 541542.

I

Administration

1 THE PRACTICE

PHYSICAL APPEARANCE AND LAYOUTIt is important to appreciate and
understand that for a new patient, or for that matter any visitor,
the external approach, the entrance, the appearance and atmosphere
of the reception and waiting area, all contribute to create the rst
and lasting impression of your practice. The whole environment
should be appealing to the eye and give the impression of being
bright, clean and airy. Whether you prefer modern contemporary or
older period style is your personal taste, but the overriding
principle still holds, keep it bright and light. Lighting should be
bright but not necessarily harsh. Bright areas help to elevate the
mood of both the staff and the patients. This theme of brightness
and light should be carried throughout the entire practice. The
choice of colours and decor once again is a matter of personal
taste and choice; try to select light as opposed to dark and
oppressive colours and furniture.Pearl: Keep it bright, light and
clean.

Physical LayoutRemember, buildings and alterations are longterm
investments and physical structures that cannot easily be changed;
you need to do some careful research and plan well. Consideration
of the physical design and layout are important at the new
surgery/ofce planning stage, during the lifespan of the
surgery/ofce, and as the working life of the clinician starts
tailing off. The latter scenario is seldom given adequate
consideration, Hamula points out that when the time comes to either
sell your practice or take in an associate, a refurbished,
modernized surgery/ofce is more marketable and will attract a
higher price.1 He believes that money spent in refurbishing an old
tired-looking practice will be more than recovered in the nal sale.
Two major issues will govern the physical layout. First, are you
designing the practice from scratch with an open area available to
you, or are you limited by an existing physical structure? Second,
and probably more important, what is your available budget? Within
the constraints of these limitations, there are some overriding
principles that should be borne in mind. Patient ow A patient
entering the reception room will generally be seen rst at the
reception counter/ desk and depending on the nature of the visit,
the new patient will either be guided to a seat in the waiting
area, or directed through to a consulting ofce or for patients
under treatment, directed through to the surgery/operatory.Pearl:
Access to these two areas should be as direct as possible without
the patient having to pass through any other rooms.

Cleanliness should be a given and not need to be mentioned but
this issue is so important I feel it needs to be stressed. Both
clinical and non-clinical areas need to be kept spotless. Whether
in-house staff members are responsible for cleaning or you employ a
cleaning service, it is not always easy to get staff to clean to
the standard that we would like. Unfortunately, it is an area of
administration that needs constant monitoring.Pearl: To make
cleaning easier, try to keep the area uncluttered, use simple
lightweight furniture, easy to move and easy to clean under.
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From these two areas, there should be access to the radiology
room or other such designated area reserved for radiology. If
possible access to the radiology room should be direct so that
patients attending specically for radiographs would not need to
pass through other areas, such as the surgery/operatory or
consulting ofce, where other patients may be under treatment. It is
not necessary for patients to have access or sight of the accounts
ofce, the laboratory or the sterilizing area. On the other hand,
staff should be able to move easily to all areas without too much
interference with patient ow. If possible it is an advantage to
have a second private entrance to the premises, this allows the
orthodontist to arrive and leave whenever necessary without having
to pass through the main entrance where there may be patients
sitting in the waiting area. Budget Once again this is a very
personal consideration specic to each individual and his or her
particular circumstances, however, there are certain principles and
generalizations that can be discussed. With regard to the cost of
the physical structure, there is not much that can be said except
that it is important to get more than one quote for the job;
building costs do vary with different contractors. Try to get
references on the contractor and speak to people for whom they may
have worked for in the past. If possible do not use a contractor
who is a personal friend or a relative. Very often disputes arise
regarding failure to meet certain specications or time-related
deadlines. It is far easier to be objective, demanding and rm when
dealing with a stranger on a purely business basis than when
dealing with a personal friend or family member. As opposed to the
physical structures, the furniture and ttings can be more easily
adapted to suit various budgets.Pearl: For clinicians with a
limited budget such as the newly qualied practitioner starting a
new practice, keep the costs as low as possible particularly if the
alternative will mean going into debt.

Shop around for furniture and equipment. There is available, low
budget equipment and furniture, which looks good, and functions
well. It may not last forever, but that is not so serious, once the
practice is well established and there is a good income, you can
afford to change or upgrade equipment and as a bonus there may be
possible tax advantages. Very expensive equipment, which will
probably last for many years is a disadvantage, in some cases.
Often, when you have been functioning for some years, you may nd
that the practice needs a refurbishment or you may feel that you
would like to change the image of the practice. If the ttings and
equipment were originally very expensive then you may be reluctant
to change, however, if they were low budget items, you may well be
happy to change or upgrade.

Reception AreaPearl: Remember, this room creates the rst
impression and sets the tone for the entire practice.

Keep it bright, airy and clean. If your budget will allow, seek
the advice of a professional interior decorator. The front desk,
depending on the size of the practice, can vary from a single desk
to a large counter; either way, keep the counter level low, a high
counter makes the room feel smaller, and sets up a physical and
psychological barrier between the patient and the practice. Even
with a low counter, it is still possible, with tops of varying
widths, to keep any private documents and appointment books out of
direct sight of the patient. As a rule, try to keep the counter
surface free of clutter, keep patient cards or les and any other
papers on counter levels below the main top. Make adequate
provision for computer terminals and keyboards. Pay careful
attention to the selection of oor surfaces, furnishings, lighting
and seating. Remember that hard oors and surfaces contribute to
higher noise levels. Try to keep the room warm, bright and easy to
clean.

THE PRACTICE
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In a practice with a large young patient caseload, parents,
siblings and friends often accompany these patients; these extra
people take up space and adequate seating needs to be provided.
Unfortunately, some parents do not exercise adequate control over
some of the accompanying smaller children who can create
considerable turmoil and mess, consider providing toys and books
for young children. The furnishings should allow for a quick clean
and tidy up.

this process results in damage to the cabinets and walls.Pearl:
Mobile cabinets are easy to move, and facilitate layout
changes.

Surgery/OperatoryChair layout Whether you opt for single chair
surgeries or open-plan multiple chair surgeries is your personal
choice. Orthodontics is the one branch of dentistry that lends
itself to open plan surgeries. The concept has been used for many
years; it makes efcient use of space and equipment, it contributes
to informality, which in turn makes for a pleasant and relaxed
working atmosphere. The layout of chairs and cabinets are dependent
on the shape of the area available. Square areas allow for a
circular wheel-and-spoke, staggered, four chair corner, or
straight-line chair layout, whereas, rectangular areas usually
limit you to a staggered or straight-line option. Cabinets
Generally, surgery cabinets are custom-made and tted for each
surgery/operatory. These are not cheap items. However, as an
alternative, consider visiting ofce furniture showrooms. Ofce
furniture and accessories, such as desk extensions, can easily be
adapted as surgery items. Colours can be changed; legs can be
chrome-plated or powder-coated and most important they can be made
mobile by tting castors. While custom-built cabinetry is usually
tted to the walls and oors, there are advantages to making them
mobile. If you need to move premises, expand or change the practice
layout, moving xed cabinets is a problem. In spite of manufacturers
claims that the cabinets are demountable, invariably

This mobility also helps in cleaning and maintenance of the oor
areas and surrounding walls. Every building authority has its
specic health and safety codes and specications with which the
contractor should be familiar; these are usually xed and inexible.
Two aspects specic to dental/orthodontic surgeries with which
contractors are not always that au fait with are the positioning of
electrical outlets/points and plumbing requirements. Electrical
outlets Plan to have more than the minimum number of electrical
outlets/points, do not skimp. Once the practice is up and running,
invariably you will over the years keep purchasing appliances and
gadgets which require power supply and with time you often nd
yourself running out of electrical outlets. Site them correctly in
relation to the working areas and at the correct heights. Depending
on your cabinets, the electrical outlets should be at counter
height for appliances that will rest on the counter tops and at
skirting board heights for the rest. Try to avoid having a lot of
loose wires hanging around particularly in the surgery/operatory.
Included in the electrical planning make adequate provision for
telephone and computer terminals and links. It is advisable to have
the power for computers on a different circuit to the general
equipment circuits. Plumbing items Plumbing items are xed and need
careful planning, if budgets and space allow, try to provide for
extra key sites and junction boxes which may not be required at
present, but will be valuable for future expansion. Plastic pipes
incorporated in dental equipment may, with wear and tear, burst or
become disconnected. Invariably, this will happen at night when
mains water pressure increases.
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Pearl: To prevent such accidents, it is advisable to provide for
one valve or key (solenoid switch) strategically situated near the
suite exit, which allows the last member of staff leaving the rooms
at night to switch off both water and electrical supply to the
entire suite (but not the power for computers).

Floor covering Whereas some areas of the practice offer you the
choice of soft carpeted or hard ooring, the oors of the surgery
must be of the hard type, either plastic, rubber or ceramic. Each
surface type has advantages and disadvantages. The surface must be
easy to wash and clean and in some countries it is a requirement
for all joints in the oor surface to be sealed including the
skirting board area. Ceramic surfaces may be attractive, however,
remember that if you drop orthodontic pliers on the oor, and at
some stage you will, ceramic tiles will eventually start to show
evidence of small chips. The surface should allow free movement of
the operators stool. Floor colouring is part of the overall decor,
however, when choosing a colour, remember plain colours readily
show shoe prints while mottled colours make it difcult to nd any
small item, such as a bracket or even a band, that may fall on the
oor. Floor colours or patterns can be used in an attractive manner
to demarcate different areas in a multi-chair surgery. Ambient
lighting The modern operating light as a component of the dental
chair unit provides more than adequate light. However, the ambient
light in the surgery is an important feature that is often
neglected. Dentistry/orthodontics is an activity that requires
precise visual and digital activity. The eye performs increasingly
better as illumination is increased but levels off as the light
intensity reaches above 20 000 lux. Operating lights generally
exceed 22 000 lux, consequently, if there is a large difference
between the light intensity in the mouth and outside the mouth, the
eye is forced to adapt to a continual change in light

intensity as you focus in and out of the mouth. This continual
adaptation induces excess eyestrain and fatigue. Not only is the
intensity of light important, but also of equal importance is the
quality and colour temperature of the light. It is believed that
working under the correct kind of light is physiologically benecial
to the operators health; we need to work under lighting with a
colour temperature of 5000 kelvin or above. There are European and
International Standards for dental surgery illumination levels. Din
standard 67505 and ISO 9680: The Right Light for Dental Surgeries.
The standards lay down the amount of light, its distribution and
its quality.2 All these factors need to be taken into consideration
when planning and designing your surgery/operatory, particularly as
we often spend more time at work than we do at home.

Consulting OfceIdeally, this is a room apart from the surgery.
If space and budget allow, try to include an examination chair in
this room. It is very useful to have the facility to examine a new
patient in a non-surgical environment. It is a less threatening
environment for the child patient and a more private environment
for an adult patient. It also allows clinical work to carry on
uninterrupted in the main surgery. The examination chair located in
the consulting ofce need not be a large or fancy expensive dental
chair, as an alternative, look for semi-reclining ofce chairs, or
look through catalogues of hairdresser chairs. There are neat,
modern, attractive low voltage lights on exible arms, which can be
used for the clinical examination. With the current mandatory use
of gloves, it is preferable but not essential to include a
washbasin in such a consulting ofce; if you do go out the room to
wash your hands, it is advisable to let the patient see you t on a
new pair of gloves before carrying out any examination. The design,
shape and placement of the desk should also lend itself to being
informal. Provision should be made for a viewing box to display
radiographs or slides, this may be either cut into the desktop or
placed at the
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side. The placement of a computer monitor will depend on what
the clinician intends using the computer for, if both the clinician
and the patient need to have sight of the screen, then make use of
swivel bases and if space is a factor, use at screens.Pearl: Keep
the desk surface uncluttered; clutter on a desk distracts the
patients attention and does not contribute to a professional
atmosphere.

taps. Possible components for a small inhouse laboratory are: A
model trimmer, which will need to be placed on a rm base and have a
connection to both the cold water supply and to the drain A plaster
trap is essential to prevent blockage of the main drain A
laboratory handpiece A polishing lathe with a pumice trough
Vibrator for casting models A pressure or vacuum-forming machine
for retainer and appliance fabrication Depending on the amount of
trimming that will take place, a dust evacuation system is
desirable A Bunsen burner and a soldering ame connected to either
the gas mains or an independent gas tank. There are some very neat,
small stand-alone soldering gas torches available either from
orthodontic supply houses or general hardware shops Good lighting
and ventilation. If the laboratory is to double up as a model
storage area, then make provision for the maximum amount of
shelving the room will allow. Model storage is a problem that
compounds itself with the ageing of the practice.Pearl: Make sure
that the noise and smells from the laboratory do not permeate the
rest of the suite, t a good quality door.

Radiology/Photography RoomWhile this facility could be
incorporated into the clinical area of a large surgery/operatory,
it is preferable to have a separate room for radiology and
photography. The design and size of the area will depend on the
equipment available. The essential components are: Intra-oral x-ray
unit Panoramic x-ray unit Cephalometer Photographic set up for
extra- and intraoral photographs and slides Conventional radiograph
tracing table, or a digitizer Provision for any of the above to be
digital either from the outset, or for future conversion with the
possible incorporation of scanners, computers and all the other
necessary supporting hardware Provision for a facility to darken
the room to assist in tracing or digitizing radiographs.Pearl: The
physical structure of the room and walls will need to comply with
ionizing radiation regulations specic to the local or national
building and planning authorities.

Accounts OfceThis ofce can be out of sight of the patients. The
requirements of an accounts ofce will vary with the size of the
practice. Some of the basic requirements are: Adequate desk space
Provision for telephone and computer terminals Filing cabinets
Adequate storage space for stationery and any other ofce
requirements. If this ofce doubles up as the ofce for the practice
manager, and if the sighting in the overall plan will allow, place
a one-way

LaboratoryThe size and sophistication of the laboratory will
depend on how much in-house laboratory work you intend to do. Make
provision for adequate sinks and hot and cold water
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mirror overlooking the reception area. This allows the practice
manager to view and control this very important area.Pearl: The
more you can keep in this ofce the less clutter you will have at
the front reception desk.

CloakroomThe cloakroom and toilets must conform to planning
authority requirements. This facility may be part of the main
building or it may be an integral part of your suite. If it is your
responsibility, then provide mirrors and counter space for ladies
toiletries and makeup requirements. Keep the area fresh, clean and
continually replenish all toiletry requirements.

STAFFYou will probably nd over the years that managing staff and
their related issues and problems will tax and stress you more than
any malocclusion. We are trained to treat patients with
malocclusions, we are not trained in the philosophy and psychology
of human nature nor are we trained in employment laws and their
practise. Second only to patients, the staff comprise the most
important component of your practice, they can almost make or break
your practice. It is necessary for you to devote a major percentage
of your energy and time to the management of your staff. The
following suggestions may help you manage this difcult and
sensitive component of clinical practice. Whenever possible attend
courses on staff management, you will invariably learn something
helpful. When selecting new staff, have a structured interview
protocol. Understand that selection criteria for a front
ofce/receptionist will be different to the criteria for a chairside
assistant.

For a young practice, where running costs are a signicant
factor, keep staff numbers to a minimum. As the practice grows, so
you will increase the number of staff. When you can afford the
salary, aim to employ more than the minimum number, an extra member
of staff acting as a back-up helps to reduce the stress generated
by absenteeism. If possible consider appointing one member of staff
as the practice manager. Study the labour rules and regulations as
they apply to your area and your practice. These laws are important
and at all costs try to avoid and prevent any confrontation with
staff that may result in legal proceedings. It is often more
expedient to swallow ones pride, settle and avoid litigation. If
you are unhappy with a staff member early on in their employment,
replace the individual. Experience has shown that individuals do
not easily change their character; the problems you experience with
an employee in the early days, do not disappear, in fact they get
worse. Unfortunately, the more time and effort you expend on
training, the more hesitant and reluctant you become to changing
staff and as time passes you may tend to settle for second
best.Pearl: Once you have good staff, make every effort to keep
them.

Discharging a member of staff is probably one of the most
unpleasant tasks we occasionally need to perform. Before
confronting a member of staff, make sure that you conform with the
current labour laws as they apply to you. In an editorial White
gives some thoughts on ring staff, unfortunately there is no easy
way to re an individual.3 Whatever the reasons that led to the need
to re a member of staff, it is essential that you remember to
conduct yourself in a professional manner, protect the dignity of
the employee, be courteous, be understanding and never embarrass
the individual.
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Staff MotivationVictor Lalieu We have a Staff Social Club all
members of staff contribute a small weekly amount to this fund and
this is used to help fund various staff social functions with
accompanying partners, for example, canoeing, weekends away to Sea
World or to the wine-making district, skirmish encounters, various
dinners, gocart racing, etc. I nd that if the staff members have at
least contributed some money (I make up the difference), they are
more appreciative and involved in the outing (they want to get the
most out of their contributions!). At our monthly staff meetings,
each staff member must provide one point of interest or a new idea
to improve the practice.

FORMS AND STATIONERYAll forms required for the administration
and running of the practice can be purchased or custom-designed to
suit your requirements. Before settling on a nal design, why not
rst design the form on your own computer, print out a few, use
them, and alter them until you are happy with the nal design. The
forms can then be produced commercially or printed inhouse. Desktop
publishing can add a new dimension to the administration of your
practice. The content and design of the forms will be dictated by
your personal preferences. Essentially, you will need standard
information for administrative purposes, forms for medical and
dental history, for clinical examination and a record card for
noting all treatment procedures. Many contemporary practices have
dispensed with paper forms and all data and clinical procedures are
computerized. Before deciding on your own preference it is
essential to research the subject extensively,4 and consider some
of the following issues: Your own level of computer literacy and
technical know-how. Your dependence on the computer and the effect
any computer breakdown will have on your practice. The availability
and the quality of support for both hardware and software. The
reliability of back-up systems and the quality, reliability and
discipline of your staff to maintain the back-up procedures. The
admissibility of electronic data as evidence in the medico-legal
context. Digital data, such as record cards, photographs and
radiographs, can all be altered and their reliability
questioned.Pearl: Both the paper and paperless systems do have
their advantages and disadvantages. There is no all or nothing
rule, each clinician should take from each system what he feels
comfortable with.

Staff RelationshipsEfe Patrikios I believe that it is imperative
to understand that the execution of running a successful practice
depends on several people and circumstances. I believe certain
standards need to be maintained within the ofce procedures. A major
part is the understanding of the needs of staff and your
expectations of the delivery of their duties. You need a team that
can be relied upon to work together for the ultimate benet of all
in the eld. Just as a driver in a racing car on the race track
needs to have so many different items serviced as he pulls into the
pit so too does the orthodontic practice need to function. Each
member of the team has a function to full, together with the
absolute consideration of all concerned in the team. Staff meetings
provide a necessary and functional forum to assist in the process.
Just as each patient brings their social structure to the practice
so too does each member of staff (including the orthodontist).
Consideration and intuitive recognition of these individual
circumstances are vital.Pearl: Each day, each patient and each
member of staff will bring something different with them through
the door.
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II Pre-treatment

2 MANAGEMENT OF THE NEW PATIENT

FIRST CONSULTATIONBefore a new patient arrives for their
consultation, they invariably will have experienced their rst
contact with your practice via the telephone. The importance and
the art of managing the initial call, has been the core of many
courses and articles. This issue is succinctly described in an
article by Thompson, who explains that there is a science and art
to the correct handling of the initial call.1 The science covers
the information to be gathered and the information to be given, and
the art is the ability to communicate what is relevant to each
individual patient. On arrival at your ofce, the new patient will
be seen rst at the reception desk where all the basic
administration data are recorded. From the reception area, the new
patient should be escorted into the consulting ofce. Before seating
the patient in a dental or examination chair, let them rst sit at
the desk. Depending on the conguration of the desk, you may sit on
the same side (some orthodontists feel this arrangement is less
intimidating for the patient) or more conventionally on the
opposite side of the desk. When more than one individual is sitting
across the desk, such as a parent, spouse or friend, direct most of
your attention and conversation to the patient. Talk to the patient
and try to establish why they have come to see you, what their
complaint is and who referred them. Obviously, you will vary your
approach and language depending on the age of the patient.
Particularly with children, try to keep the conversation at an
informal level, joke with them and try to make them smile. Try to
gauge the patients attitude to wearing appliances, the sullen
teenager who is reluctant to engage in conversation with you, keeps
looking away from you and is disinterested, is not going to be a
good orthodontic

patient (Chapter 7). At the other end of the age spectrum, the
very young patient who is reluctant to let you touch his or her
teeth is also going to give you a hard time and make your day more
stressful. Adult patients have become, for many orthodontic
practices, a signicant component of practice and there is little
doubt that the number of adult orthodontic patients will continue
to grow. Adult patients are generally good orthodontic patients,
their level of cooperation is high and their degree of appreciation
is gratifying. However, there are a few adult patients, who have an
unrealistic level of expectation, it is important for you to
recognize the adult patient who has some other problem in life and
expects orthodontic treatment to solve some social or emotional
shortcoming (Chapter 6). After the initial opening conversation
invite the patient to the examination chair, at this stage, before
examining the patient, it is essential to take a medical and dental
history. Medical and dental history Taking a comprehensive medical
and dental history is accepted as standard clinical practice. It is
essential that, as the clinician, you are aware of any local and
systemic conditions that may have a bearing on your management of
the patient. Apart from the obvious relevance of the dental history
to orthodontic treatment, questioning the patient also gives you a
good insight into their dental IQ (awareness), and their
motivation. This can help to assess the degree of compliance you
might expect. Some clinicians prefer to have the relevant forms
completed by an assistant prior to the clinical examination while
others prefer to ask the relevant questions face-to-face with the
patient.
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Initial clinical examination For the initial clinical
examination, the only instruments required are: a mirror, probe and
tweezers, preferably all on a disposable plastic or paper tray. It
is not necessary to invest in a xed bracket table for the
consulting ofce. A small mobile trolley is very useful; it can be
used in lieu of a bracket table during the initial examination and
then easily rolled out of the way. After examining the patient and
recording the relevant notes, let the patient hold a mirror and if
relevant invite the parent to come closer and briey show and
explain the problem to them. Once the examination is completed,
explain to the parent or patient what the next step will be and
your reasons for their recommendation. Depending on the physical
layout, this can be done at the chairside or you can all move back
to the desk. Before taking a decision on which of the treatment
options you will propose to the patient or parent, I believe that
it is essential for a full mouth panoramic radiograph to be taken.
As a specialist, you cannot afford to be surprised by some abnormal
development of the dentition at a later date, you need to know how
that particular dentition will develop over the next few years.
Explain to the patient why it is necessary to do a preliminary
radiographic examination. After viewing the radiograph, you should
be in a position to explain the following treatment options to the
patient or parent.

intervals. Some of the patients in this group may require
extraction of certain deciduous teeth. Whether you wish to do a
full orthodontic investigation for these patients depends on your
philosophy, in todays climate you must be aware of the resistance
to the taking of unnecessary radiographs.Pearl: You must be able to
justify the need for such radiographs.

Ready to start The patient is ready to start treatment and the
next step will be a full orthodontic investigation requiring a
comprehensive clinical examination, study models, radiographs, and
photographs (Chapters 3 and 4). A separate appointment is scheduled
for the investigations. In some practices, this investigation is
carried out at the rst consultation. I prefer to give the patient
and the parent a chance to go home and have an opportunity to think
about my recommendations. Particularly when a nancial consideration
is involved, by giving the other parent or spouse a chance to have
some input into the decision making process, I have found that this
helps to avoid later problems. The group of patients who are ready
to start active treatment, comprise two categories, those in the
full permanent dentition requiring a single phase of comprehensive
treatment, and those in the mixed dentition who might benet from a
two stage approach to treatment. There is no doubt that certain
cases need a rst stage of treatment, however, the benet of two
stage treatment for many cases is an issue that is still
extensively debated in the orthodontic literature.2 Your philosophy
on two stage treatment will dictate how you handle the early mixed
dentition patients. Be aware that very young patients may not
cooperate as well as you would hope for and furthermore, with time,
the majority of young rst stage treatment patients will need a
second stage of comprehensive treatment, this may in time increase
your practice caseload above that which you can manage
satisfactorily.

TREATMENT OPTIONSToo young The patient is still too young and
will be placed on a recall system. Recall patients are an important
component of the practice. These patients form a pool of patients,
which over the years will continue to feed the practice. They
should be nurtured and carefully managed. Your preference will
dictate whether you use a computerized or manual recall system.
Depending on the patients age and the presenting malocclusion, they
will generally be recalled at six or twelve monthly

MANAGEMENT OF THE NEW PATIENT

15

Place on waiting list The patient is ready for treatment but
because of the demand for treatment and the current clinical
caseload of the practice, the patient will be placed on a waiting
list. If you are fortunate to be in an area where the demand for
orthodontic treatment exceeds availability of orthodontic services,
it is necessary to establish a waiting list. This list can be
organized on a purely sequential basis where patients are entered
on the list when you believe them to be ready to start active
treatment, or where patients entered on the list are prioritized
according to need, urgency and severity. The former system is more
objective and the easier to handle, whereas the latter may be more
subjective and possibly more applicable when treatment resources
are limited. No need for treatment The patient does not need
orthodontic treatment. Until quite recently the decision taken by
the orthodontist that the malocclusion is mild and does not need
treatment would have been accepted without question by the patient
or parent. Currently, however, the concept of patient empowerment
and the establishment of a patients charter are tending to shift a
degree of decision-making from the doctor to the patient. The
belief that the doctor knows best is no longer generally accepted.
This subject and the concept of the acceptability of treatment
plans directed at satisfying the patients wishes, is well debated
in an editorial by Gotlieb.3 Despite these developments, I believe
that your clinical freedom to treat what you believe is in the best
interests of the patient remains a pillar of ethical practice and,
with good communication skills, will continue to be acceptable to
your patients. A different approach to the management of a new
patient and possibly a more contemporary but less personal approach
is for the patient to be seen rst by a clinical auxiliary who will
take initial notes and digital photographs. These are then
displayed on a computer screen in the consulting ofce following
which, the orthodontist enters the scene and picks up on the
conversation.

Pearl: For the smooth and efcient running of a practice, all the
above options require the correct administrative procedures to be
in place and for the correct correspondence to follow.

Every clinician will develop his or her own style of delivery
related to their personality and to the level of formality they
choose to adopt in their relationship with their patients. However,
irrespective of the style of delivery, the content of the
discussion and the explanations given should convey certain basic
information. Depending on your philosophy, you will explain to the
patient or parent why one of the preceding treatment options
applies to this case. It is important that you start to give an
indication of the costs involved for each of the options. Tell the
patient/parent exactly what you charge for a recall appointment,
what you charge for a full investigation and give an indication of
the approximate range of fees for the treatment. Explain that the
exact cost and the method of payment will be presented to them at
the case discussion.

CORRESPONDENCEPearl: The main avenue of documented communication
between you the clinician, the referring dentist and the patient,
is an efcient system of correspondence. It is an essential
component of practice marketing, and is a crucial element in the
medico-legal eld.

It is difcult to imagine a contemporary orthodontic practice
that does not have computerized word-processing facilities. The
addresses of all referring dentists and letters for most
conceivable situations can be pre-formatted and stored in a
word-processing package or in a comprehensive orthodontic software
package. For each group of letters, there will always be certain
options; these can be stated in different paragraphs. Use a number
to

16

ORTHODONTIC PEARLS

designate different letter subjects and letters of the alphabet
to designate different paragraphs. When dictating the letter, it
will only be necessary for you to state the letter number and then
identify the required paragraphs. Within each paragraph, if there
are variations for insertion, such as teeth or patients name or
gender, then leave identiable blank spaces (see Appendices).
Irrespective of the system used, there are certain principles to
follow and basic information that needs to be conveyed in the
correspondence. Respond promptly; all your correspondence should be
dealt with on a daily basis, either you deal with it at odd
intervals during the day whenever you get some time, or it is
placed on your desk and you deal with it at the end of the day.
Personalize all letters, the letter should address each dentist by
his or her name and each letter must be signed by you. When writing
to a patient use language that the patient can understand. Whereas
the dentist will understand the term Class II, for the patient, a
retruded lower jaw in relation to the upper jaw would be more
meaningful. Following your consultation with a new patient, a
letter of thanks and appreciation should be sent to the referring
dentist. This letter should contain a very brief statement of your
clinical ndings. (Remember you have not carried out a full
investigation at this stage.) Explain that the patient will either
be placed on a recall system, a waiting list or an appointment will
be scheduled for a full investigation to be carried out following
which you will send the dentist a full report. If at this stage you
recommend the extraction of certain deciduous teeth, then include
the request in this initial letter. One assumes that you will not
request the extraction of permanent teeth without having carried
out a comprehensive orthodontic investigation. If another patient
of the practice referred the patient, send a letter of thanks to
the referring patient. Make sure to use a tooth numbering system
that is well understood by all your referring dentists.

Double check the teeth to be extracted with your clinical
notes.Pearl: Copies of all correspondence should be kept in the
patients le. If you are using a paperless system make sure all
correspondence is attached to the patients electronic le and is
adequately backed up.

A PERSPECTIVE ON THE TECHNOLOGICAL REVOLUTIONAn editorial by
Keim gives a good, brief description of the dramatic changes that
technological progress has induced in orthodontic practice.4 Haeger
also highlights this in an article in the same journal.5 There is
no doubt that the contemporary orthodontist must and will
incorporate these technological advances into clinical practice;
but in the midst of all these remarkable changes it is as well to
remember that the tooth, periodontium, bone and facial muscles are
unaware of these changes, they still react to pressure and tension
in the same way as they did fty or more years ago.Pearl: Despite
modern computerized and digital ofce management systems, diagnostic
aids, bracket and wires, it is still your hands and ngers in the
patients mouth that will place, activate and control any
toothmoving device.

It is your decisions and your hands, not the computer, that will
determine the standard of your nished cases.

REFERENCES1. Thompson H. The art of the initial phone call. J
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3 ORTHODONTIC INVESTIGATIONS

Prior to establishing a diagnosis and treatment plan, it is
essential to carry out a comprehensive orthodontic investigation
consisting of: Medical and dental history (Chapter 2) Clinical
examination Study models Bite registration Radiographs Photographs
(Chapter 4).

CLINICAL EXAMINATIONThis should comprise a comprehensive
clinical extra-oral and intra-oral examination with all ndings
recorded clearly on a record sheet or electronically entered on the
patients computer le. The record sheet can be customized to suit
your own requirements then either printed commercially or
computer-generated in house. The recordings should include both
morphological and functional features.Pearl: Remember the patient
is a threedimensional object and as such must be examined in three
planes, sagittal, vertical and coronal.

STUDY MODELSFull upper and lower impressions are generally taken
in alginate. While explaining to an apprehensive patient exactly
what you intend doing, select impression trays carefully and make
sure they are large enough. If a tray is too small it is not
possible to seat the impression deeply enough and if the rim of the
tray

touches the alveolus, it can be extremely painful. Use a deep
tray that extends well into the sulcus. Trays can be either metal
or disposable plastic. The metal trays will last many years but
they need to be cleaned and sterilized after each impression.
Disposable trays will be more expensive but the cleaning and
sterilizing procedures are eliminated. If the trays do not have
sufcient perforations, they will need to be coated with a tray
adhesive. If possible, use the paint-on adhesive and not the spray
adhesive. If you use the spray adhesive, the atomized adhesive in
the air gradually settles on the oor and with time, the oor surface
becomes tacky and dirty as the dust and debris stick to the oor
surface. Use a fast-setting alginate; having an impression taken is
not a comfortable procedure so for the patients sake you should
remove it from the mouth as soon as possible. To routinely obtain a
good impression free of air bubbles and well extended, it is
advisable to rst load the labial sulcus in the incisor region for
both upper and lower impressions. Always take the lower impression
rst, for the patient, it is the more comfortable of the two and it
helps to familiarize the patient with the procedure before the more
uncomfortable upper impression is taken. Do not overload the upper
tray particularly in the posterior region. If the patient starts to
gag, quickly use the mouth mirror to clear away any excess moving
down the throat, tilt the head down on to the chest and ask the
patient to concentrate on breathing deeply. Reassure the patient
and explain that you cannot remove the impression until the
material has set, otherwise it will stick to the teeth and palate
and to make matters worse, you will have to retake the impression.
By the time you have gone through this routine, the impression
should be ready to be removed. For removal of the upper impression,
ask the patient to
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seal their lips and blow as if they were blowing up a balloon.
This lifts the soft palate and helps to break the air seal at the
back of the palate, as they blow, tilt the tray down at the back
and it will come away from the palate easily. The patient can
assist by using the tongue to lift the lower impression.Pearl: With
patients who have tight hypertonic lips, be careful when removing
the tray, the lips may easily dislodge the posterior buccal part of
the impression from the tray. If this goes unnoticed, you end up
with a model showing distorted molars.

using the conventional mixing bowl and spatula. The aim of this
procedure is to provide a reproducible technique that minimizes
mess and requires very little cleaning. Alginate impression
material is pre-packed into small plastic sandwich bags: measure
the correct amount of powder according to the manufacturers
recommendations or your personal preference. Separate bags are made
up for upper and lower impressions and stored in study model boxes
or with the impression trays (Figure 3.1a). The correct amount of
water is poured into the plastic bag, holding it in such a way that
the powder and water will run down and be located towards one of
the corners of the bag. The open end of the bag is then twisted up
tightly to prevent water and powder leaking out. Mixing takes place
by placing the corner of the bag lled with water and powder in the
palm of your left hand and by using a circular motion with your
right hand and gently pushing down into the palm of your left hand
the alginate and water will mix into a paste (Figure 3.1b). You
will nd that an air gap appears during the mixing process as the
water is absorbed into the powder. Untwist the bag to let out the
air then reclose the open end of the bag as described above.
Following this step will ensure that air is not incorporated into
the mixture and will eliminate unnecessary air bubbles. You will
have a very direct feel for the consistency of the alginate
impression material. Once mixing is complete, cut off the corner of
the bag with a pair of scissors (Figure 3.1c), and gently squeeze
the alginate into the tray (Figure 3.1d). The plastic bag with
alginate residue and the tip of the bag that was cut off is then
discarded. This technique eliminates the use of a spatula, mixing
bowl and the associated cleaning procedures.

Once the impressions have been removed from the mouth, they
should be well rinsed in running water, sprayed with a disinfectant
spray, wrapped in a wet paper towel and sealed in a plastic bag. If
the impressions are processed within your in-house laboratory, they
should be removed from the surgery, still wrapped in a wet paper
towel, and cast/poured in white stone as soon as possible. With the
continuing advancements in digital computer technology it is now
possible to obtain scanned images of study models that can be
manipulated and viewed from different angles (OrthoCad Inc, USA).
As with computerized cephalometrics, measurements and analyses of
the dental arches are incorporated in the provision of digital
study models; there is little doubt that this form of study model
presentation will continue to expand and in time may well replace
conventional study models. Apart from the extra diagnostic data
provided by digital study models, the saving in storage space
alone, will be a driving force in the development and acceptance of
this new diagnostic tool.1

Alginate Impression TechniquePieter van Heerden The following
procedure is used as an alternative to mixing alginate impression
material
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(a)

(c)

(b) Figure 3.1 No-mess impression technique. (a) Pre-packed
impression material. (b) Mixing prepacked impression material. (c)
Cut off one corner of the plastic bag. (d) Squeeze the mixed
alginate into the impression tray.

(d)

Tips for Impression-takingAnthony GH McCollum Taking an
impression provides an opportunity for you to gain the condence of
your patient. A close condent relationship will enhance the vital
cooperation of the patient, so necessary in ultimately obtaining an
excellent orthodontic result.

Patients often have negative preconceived ideas at the thought
of having an impression taken, this may be due to friends,
colleagues or siblings having imparted their experiences to them;
if you or your oral hygienist performs the impression-taking
process with sensitivity and a touch of humour it could go a long
way to cementing a close relationship. The patients apprehension
can be allayed by using humour, for example tell the patient
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that the impression material is quite edible and the staff have
it for lunch. The patient does not know whether to believe this or
not and this kind of comment has the effect of defusing their
anxiety. Encourage them to smell the alginate in the plastic bag or
tin, as most manufacturers today add a pleasant odour (e.g.
vanilla), this action can further reduce anxiety. With
super-sensitive, nervous patients, it is often wiser for you to
take the impression yourself rather than the oral hygienist. While
not wishing to reect on the ability of the oral hygienist, taking
the impression yourself demonstrates to the patient that you really
care. If this kind of patient is not treated with special
consideration, they are often quick to spread harmful comments
about the practice, particularly with adult patients. The selection
of impression trays is important, warn the patient that the tray
will stretch their cheeks a little and that they should relax and
not attempt to over open and stretch their mouth in an attempt to
assist the placement of the trays. It is always helpful to t the
lower tray rst as it can be used to detect whether the patient has
an enhanced gag reex. These patients require more counselling; tell
them to relax, not to hyperventilate but instead to breathe
steadily and calmly through the nose. Ask the patient to tip the
head down and forward so that the chin touches the chest. This
seals the pharynx in a more anterior and elevated position, thus
diminishing the gag reex. This technique is very successful in
preventing this reex and it is very seldom necessary to
anaesthetize the dorsum of the tongue with topical anaesthetics.
When taking the lower impression, it is important to tell the
patient to elevate and protrude the tongue, as this will ensure
accurate denition of the oor of the mouth. For example, tell them
to point your tongue at me, this is your last chance. This helps to
distract their attention. When the upper impression is seated it is
important, especially in children, to continue to divert their
attention. There are many examples and techniques, consider some of
the following; tell them to wink with one eye and then the other.
They often cannot do this,

closing both eyes at the same time. Tell them to concentrate on
winking with alternate eyes or as an alternative tell them to lift
one foot and then the other. Ask them which one is left and which
one is right and they should indicate this with a hand or by
lifting the leg. Confuse them by answering to the opposite. All
these suggestions help to divert their attention and raise a little
humour. The removal of the impression is done gently and if the
suction or vacuum effect of the impression is too great, ask the
patient to close their lips and nose and to blow hard into their
mouth. This helps reduce the suction effect and facilitates its
removal.Pearl: Try to convert impression taking from a fearsome,
daunting process into a fun process.

Each practitioner can develop his or her own individual
techniques to divert attention and if done with honesty and a sense
of humour will greatly enhance patient condence and trust,
improving the prospects of an excellent treatment outcome.

BITE REGISTRATIONBefore taking a bite registration, check the
bite carefully; look for posturing of the mandible particularly in
young patients. Explain to the patient what you will be doing with
the wax wafer and what you require the patient to do, let the
patient practise closing on the molar teeth. Use a horseshoe or
V-shaped wafer rather than a sheet of wax extending across the
mouth and interfering with the tongue. Place the softened wafer on
the upper teeth then watch the path of closure as the mandible
closes up into occlusion. Wax bite wafers can be purchased
commercially or pre-made by your staff. Cut across a sheet of
modelling wax into strips 2 cm (1 inch) wide (Figure 3.2a). Warm
the strip of wax either in hot water or with a ame, fold it
lengthwise to double the thickness then twist it in the centre to
create a V-shaped wafer (Figure 3.2b, c).
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(a)

study models on this. If it is necessary to mount the models on
an adjustable articulator, then a facebow reading will need to be
taken.

RADIOGRAPHS(b) (c)

Figure 3.2 Making a bite wafer. (a) Score and cut a sheet of wax
into strips 2 cm (1 inch) wide. (b) Warm and fold into double
thickness strips. (c) Warm and twist the folded strip into a
V-shaped wafer.

Wax BiteMatie Grobler When taking a wax bite, while the wax is
still soft, squash the wax with your thumb and forengers on to the
buccal surface of the teeth. This gives better stability when
articulating the study models. Cut off any wax extending distal to
the last molar, it interferes when occluding the maxillary and
mandibular models.

Bite RegistrationLuc Dermut If the patient has trouble biting
correctly, you should let him or her hold a hand mirror to see what
they doing and how they should close correctly. There is some
debate as to the need for mounting all study models on an
adjustable articulator. Currently, I believe the majority of
orthodontists do not routinely mount their

A comprehensive radiographic examination is an indispensable
component of an orthodontic investigation. It should provide data
on the dental, skeletal and soft tissue elements of the
dento-facial complex. As with photography, the advent of digital
and computerized radiography has introduced a new dimension into
this aspect of clinical practice. Fully digital xray machines using
charged coupled device (CCD) imaging are commercially available as
well as facilities for changing conventional cassettes used with
standard x-ray machines to photo-stimulable phosphor (PSP)
cassettes that produce digital images. The advantages and
disadvantages of both the conventional and digital systems have
been extensively debated, there can be little doubt that as we
progress into the twenty-rst century, digital systems will replace
the older conventional systems. If you are starting a new practice
and your budget will allow the expense, I would recommend that you
purchase a digital system. Those of us already in practice will
gradually convert to digital, as and when individual circumstances
indicate the need to change. Irrespective of the system used, the
principles of good radiography should still remain unaltered. The
attitude of both patients and the profession to radiographs and
exposure to ionizing radiation has changed over the last few years.
The current principles regarding radiographs in clinical
orthodontics are well documented and presented in a publication by
Isaacson and Thom.2 They state that Radiographs are justied only
when the management of a patient is dependent on the information
obtained. In the past, it was common practice to take initial
radiographs, progress radiographs as well as post-treatment
radiographs, this approach must change in view of their
recommendations.
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Pearl: Due consideration for patient safety dictates: No patient
should be expected to receive additional radiation dose and risk as
part of a course of dental treatment unless there is likely to be a
benet in terms of improved management of the patient.

While there is general agreement on the need for initial
radiographs taken at the start of treatment, the need for progress
and nal radiographs may be questioned. If you need clarication or
conrmation of root angulations or the degree of torque achieved or
any aspect of treatment that cannot be clinically visualized, then
taking radiographs prior to the removal of appliances could be
justied. Taking nal radiographs following the removal of appliances
cannot, in most cases, be considered as being of benet for the
patient.

patients receiving their rst orthodontic radiographic
examination, occlusal or peri-apical radiographs of the anterior
teeth should be taken to supplement the DPT radiograph. Using an
occlusal lm folded in half and placed between the incisors, it is
possible to expose both upper and lower teeth without removing the
lm from the mouth. This view gives a good image of the roots and
supporting alveolar bone in the incisor region but a limited view
of the palate.

Bitewing RadiographsThese may be considered essential for
certain caries-prone patients and they are also useful for
assessing alveolar bone levels. Conventional bitewing radiographs
can be supplemented by the vertical bitewing view when clinical
examination suggests excessive alveolar bone loss. These views are
more relevant and essential for adult patients particularly those
presenting with mutilated dentitions.Pearl: The accuracy,
reliability and clinical usefulness of intra-oral radiographs are
greatly enhanced by the use of lm-positioning devices.

Dental Panoramic Tomogram (DPT)Good quality panoramic
radiographs give excellent views of the dental and skeletal
structures extending from the left to the right mandibular condyle.
Areas of the radiograph where the clarity of the image may be
suspect usually occur in the maxillary and mandibular incisor
regions. The clarity of this region is dependent on the quality of
the equipment and the accuracy of positioning the dental arches
within the focal trough of the machine. Reference to the
specications related to your x-ray machine should be read in
conjunction with information provided by many textbooks on dental
radiography.

Radiographic Techniques for Locating Impacted TeethLocating the
position of unerupted and impacted teeth is an essential component
of diagnosis and treatment planning. Of particular concern is the
labio-lingual position of impacted teeth in relation to the roots
of the adjacent teeth. There are many radiographic views available
for such diagnosis and these are well described by Becker.35 The
most frequently used technique is the parallax method where two
peri-apical views of the same subject are taken from two different
angles. The tooth furthest from the tube will appear to move in the
same direction as the xray tube.

Occlusal RadiographsStructures, such as supernumerary teeth
occurring in the incisor region, are often palatally displaced and
consequently out of the focal trough of a DPT machine resulting in
an indistinct unidentiable opacity. For this reason, some
clinicians maintain that for all
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Computerized tomography (CT) scanning can also be used for
identifying the exact position of an impacted tooth; unfortunately,
the high radiation dose and high cost discourage the common use of
this technique.

Palatally Displaced CanineLuc Dermut On a panoramic radiograph,
a unilateral palatally displaced canine will appear enlarged
compared to the contralateral canine. This enlargement is due to
the fact that canine-lm distance is larger for a palatally
positioned canine than for a normally positioned canine since the
lm is in front of the teeth and the x-ray source behind the head.
This results in a larger image of a canine in the palatal
position.

ographs may now be digitized either on a digitizing tablet or
directly on a computer screen. There are numerous software packages
which provide facilities for computerized drawings, different
analyses, automatic angular and linear measurements, comparisons of
values with standard norms, superimpositions, visual treatment
projections, as well as orthognathic surgical projections and
visualizations. The visual treatment objective (VTO) is an
important tool often used by orthodontists to predict treatment and
growth changes that will take place in the growing patient. The
early workers in this eld were Magness,6 Rickets,7,8 Holdaway,9,10
and Jacobson and Sadowsky.11 How much dependence each clinician
places on the analysis is a matter of personal choice, but crucial
to any evaluation of whatever analysis is used, is the accuracy and
reliability of the original landmark identication.

Lateral Skull Radiographs / CephalographsLateral skull
radiographs routinely taken in a standard cephalostat are
considered a standard requirement of any comprehensive orthodontic
examination. A good quality lm should show clearly all the dental
and skeletal elements of the craniofacial structures. There are a
number of auxiliary components either built into the cephalometer
or placed on the cassette that will also allow visualization of the
soft tissue prole. Accurate positioning of the head is essential
and this may be gauged by the concentricity of the ear rod rings. A
lateral skull radiograph without a corresponding cephalometric
tracing and analysis is of limited value. There are many analyses
available to the contemporary clinician and with time and
experience; each individual tends to favour a particular analysis
that suits his or her requirements. Since its inception, lateral
skull radiographs have been traced using conventional light boxes
and acetate tracing paper, however, once again with the development
of digital technology, radi-

Lateral Cephalometric Measurements How Accurate?Alec Jacobson
Lateral cephalometric measurements are often used to measure growth
and/or treatment changes in patients. Lines connecting specic
anatomical points many times are used as baselines from which
angular and metrical measurements are made. Two such popular
parameters are Frankfort Horizontal and the linear distance from
Condylion to Gnathion, which is a measure of effective length of
the mandible. To test the accuracy of landmark identication, three
faculty members were asked to select from their private practices
two of their best lateral cephalometric radiographs. Of these,
three were nally selected as being the best. Three crosses were
scratched through the emulsion of each of the selected radiographs
for purposes of accurate superimposition. Eight experienced
clinicians were asked to identify specic landmarks. To ensure
consistency, denitions of the landmarks were provided. A dot
pencilled on to the acetate paper was used to identify each
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A scatter diagram showing the distribution of dots representing
certain cephalometric landmarks. The smaller the circle the more
readily identiable and more accurate the localization of the
landmark. A A Point, ANS Anterior nasal spine, Ar Articulare, B B
Point, Ba Basion, Cond Condylion, Gn Gnathion, Go Gonion, N Nasion,
Or Orbitale, Por Porion, PTV Pterygo-maxillary ssure, posterior
convexity, S Sella.

landmark. On completion, the eight tracings were placed on top
of each other on a transilluminating table with the three crosses
accurately superimposed. The dots representing the specic landmarks
were scattered in the vicinity of each landmark. The smallest
circle was drawn to encompass all the dots representing each
landmark; the smaller the circle, the more readily identiable the
landmark12 (Figure 3.3). Sella, Nasion and Articulare were shown to
be relatively easy landmarks to identify (the latter, however, not
being an anatomical landmark).Pearl: The larger circles embracing
the cluster of pencil dots in the region of landmarks Porion,
Condylion and Orbitale suggest an inability to accurately pinpoint
these anatomic points.

ent lm images of the left and right craniofacial landmarks. This
poses a question; in measuring the effective length of the mandible
(Condylion to Gnathion), does one register left or right condylion,
or a point midway between them? What in fact is measured is an
oblique line, Condylion being a lateral landmark and Gnathion a
midsagittal point. Additional factors that can cause lateral
anatomic landmarks to be spaced are ear rods of the cephalometer
not properly inserted into the external auditory meatii, and lack
of symmetry of the auditory meatii in the skull, both
antero-posteriorly and vertically. All the above, and including
sample size are factors that warrant consideration when
interpreting data gleaned from serial head lm tracings. How
accurate are our tracings?Pearl: Possibly best summed up in the
words of Nobel Prize winner in physics, Richard L Feynmann who
stated: Scientic knowledge is a body of statements with varying
degrees of certaintysome most unsure, some nearly sure, none
absolutely certain.

Linear measurement considerations The images of anatomic
structures closer to the anode and furthest from the central ray
are magnied more than those closer to the lm and central ray.
Consequently, the differ-
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CEPHALOMETRIC TRACINGDemetri Patrikios

Basic PrinciplesOver the years, I have tried many methods and
analyses before nally settling on a few principles that I now wish
to share with colleagues. These principles have been tried and
tested until they satised my desire to be as accurate as possible
and at the same time they allow the operator to develop a more
complete appreciation of the malocclusion. The term cephalometric
comes from two Greek words meaning head and measurement and the
procedure is nothing more or less than that. When measuring and
evaluating the bony and soft tissue relationships, we need to
consider all the measurements and their interactions with one
another. To base a treatment plan on the angle of one or two
measurements exclusively, such as the lower incisor to the
mandibular plane or the antero-posterior (APO) line (as I have seen
done many times), is not cephalometrics since the rest of the head
is not involved. All hard and soft tissue measurements need to be
integrated and understood to even begin to suggest a line of
treatment. Of course, many other factors are involved, but my
comments will be conned to cephalometrics. It is innitely more
valuable to the treatment planning process if the orthodontist
personally does the tracings. I have found that when I am presented
with a set of measurements that someone else has done or
computer-generated measurements, I lack the intimate contact and
understanding that comes with tracing and measuring the lms myself.
In doing the latter, a depth of feeling for a particular case
develops that goes beyond the measurements and this feeling allows
you to understand, evaluate and possibly adjust the measurements
with due regard to the extremes of normal ranges. Using a computer
is mathematically accurate, but it cannot compete with the computer
between your temples when the ne nuances of heredity, presenting
morphology and psychological make-up of the patient need to be
evaluated to help you decide on the correct line of treatment.

When tracing and measuring a cephalometric radiograph, the
latter needs to have certain essential characteristics if your
tracing is to be accurate, meaningful and capable of scientific
comparison with subsequent films. The characteristics can be listed
as follows: Anode to midsagittal plane distance of 1.5 m (5 feet).
Film as close to the patient as the cephalostat will allow. This
will reduce magnication to about 7% or 8%. Place the horizontal
edge of the lm cassette parallel to the oor. I prefer this to be in
landscape mode, this view includes more of the head in the
antero-posterior dimension. The patients teeth must be in centric
occlusion. If the ear rods of the cephalostat are pushed too far
into the soft tissue external acoustic meatus, when the teeth are
brought into occlusion the condyle presses against the ear rods and
this may be painful; consequently, the patient will simply not keep
the teeth in centric occlusion. To make sure the patient is
comfortable, place the ear rods in the ear and then back them off a
little. The patients head must be orientated so that the Frankfort
horizontal plane is parallel to the oor. For this purpose most
cephalostats have a pointer that can be placed on orbitale. This
pointer should be mounted in such a way so that if a horizontal
line is drawn it will be tangent to the top of the ring around the
ear rod of the same side (effectively cephalometric porion) and
this should in turn be parallel to the oor. This is very important
in order that the head and prole are always orientated in the same
relationship to the lm edge. This aids in tracing and later
comparison with subsequent lms. The lips should be closed gently
without undue pressure. This allows for the measurement of lip
strain and its incorporation in treatment planning with the
intention of normalization of the lip relationships without undue
strain.13 I am aware that some clinicians prefer to have the
patient relax their lips.
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Now, the problem of exposure of the radiographic lm arises. What
we require is a clear lm allowing us to trace both the hard and
soft tissues with equal ease. The roentgenographic problem is that
it is virtually impossible to get both the hard and soft tissues
clearly dened on the same lm. The drape of the soft tissues cannot
be appreciated on the average lm even though some of the soft
tissue outline may be dis
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