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PREFACE TO THE FIRST EDITION

Dental students are introduced to real live patients at an early stage of their undergraduate course
in order to fulfil the requirements for clinical training, with the result that they are expected to
absorb a large quantity of information in a relatively short time. This is often compounded by
clinical allocations to different specialities on different days, or even the same day. Given the
obvious success of the Oxford handbooks of clinical medicine and clinical specialties, evidenced by
their position in the white coat pockets of the nation's medical students, the extension of the same
format to dentistry seems logical. However, it is hoped that the usefulness of this idea will not
cease on graduation, particularly with the introduction of Vocational Training. While providing a
handy reference for the recently qualified graduate, it is envisaged that trainers will also welcome
an aide memoire to help cope with the enthusiastic young trainee who may be more familiar with
recent innovations and obscure facts. We also hope that there will be much of value for the hospital
trainee struggling towards FDS.

The Oxford Handbook of Clinical Dentistry contains those useful facts and practical tips that were
stored in our white coat pockets as students and then postgraduates; initially on scraps of paper,
but as the collection grew, transferred into notebooks to give a readily available reference source.

The dental literature already contains a great number of erudite books which, for the most part deal
exclusively, in some depth, with a particular branch or aspect of dentistry. The aim of this handbook
is not to replace these specialist dental texts, but rather to complement them by distilling together
theory and practical information into a more accessible format. In fact, reference is made to
sources of further reading where necessary.

Although the authors of this handbook are not the specialized authorities usually associated with
dental textbooks, we are still near enough to the coal-face to provide, we hope, some useful
practical tips based on sound theory. We were fortunate whilst compiling this handbook in being
able to draw on the expertise of many colleagues; the contents, however, remain our sole
responsibility. The format of a blank page opposite each page of text has been plagiarized from the
other Oxford handbooks. This gives space for the reader to add his own comments and updates.
Please let us know of any that should be made available to a wider audience.

We hope that the reader will find this book to be a useful addition to their white coat pocket or a
companion to the BNF in the surgery.

PREFACE TO THE SECOND EDITION
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It would appear that our 'baby' is now a toddler and rapidly outgrowing his previous milieu. Caring
for such a precocious child is hard work and therefore we have again relied on the help of
understanding friends and colleagues who have contributed their knowledge and expertise.

The pace of change in dentistry, both scientifically and politically, is so fast that although the first
edition was only published in 1991, this second edition has involved extensive revision of all
chapters. Advances in dental materials and restorative techniques have necessitated major revision
of these sections and we are indebted to Mr Andrew Hall, who has helped update the chapter on
restorative dentistry.

Since the first edition was published, political changes in the UK have resulted in a shift towards
private dentistry. This changing emphasis is reflected in the practice management chapter, which
now includes a new page on independent and private practice. In addition recent developments in
cross-infection control and UK health and safety law have been included.

That old favourite, temporomandibular pain dysfunction syndrome, has also been given the
treatment and is now situated on a newly devised page in the chapter on oral medicine. Non-
accidental injury, guided tissue regeneration, AIDS, ATLS, and numerous other topical issues have
been expanded in this edition.

One aspect of this developing infant remains, however, unchanged. The sole purpose of this book is
to enable you, the reader, to gain easy access to the sometimes confusing conglomerate of facts,
ideas, opinions, dogma, anecdote, and truth that constitutes clinical dentistry. To this framework
you should add, on the blank pages provided, the additional information which will help you treat
the next patient or pass the next exam, or more importantly the practical hints and tips which you
will glean with experience. It is the potential for that interaction which makes this book distinctive
in clinical dentistry. It is participating in that interaction which makes your book unique.

PREFACE TO THE THIRD EDITION

Like any proud parents we are surprised and delighted with the continued development of our
'baby', and we are grateful to all those who have helped or provided positive feedback. We are also
grateful to our colleagues who have helped with the 'baby-care'.

Of course, now being of school age, peer group rivalry has arrived, but ours is a robust child and
despite being the first kid on the block welcomes both competition and change.

Some of this change is reflected by bringing in a new contributor who has overseen a complete
overhaul of the restorative dentistry chapters and a large number of new contributions to reflect
dentistry in the late 1990s.

Our own areas of (increasingly erudite) specialist expertise have grown apace but we think we have
curbed the temptation to dwell on these in what is, after all, a generalist text for the earlier years;
we trust the odd excursion will be forgiven.

We hope that the new sections, which include: evidence-based medicine/ dentistry; the new NHS
complaints procedure, objective structured clinical examinations, the 1997 Advanced Life Support
Guidelines, and the completely revised restorative chapters will prove helpful and informative. We
would, however, like to remind you that the blank pages are there for your additional notes—and it
is this that makes your copy of this Handbook unique. Please do not hesitate to share these
annotations with us, we would be happy to include the best we receive in the next edition and to
acknowledge the contributor.

As always while we are grateful for the contributions of our colleagues the contents and the
brickbats remain our sole responsibility.

PREFACE TO THE FOURTH EDITION

A new millennium means new technology and new challenges.

So the time has come to update the Oxford Handbook of Clinical Dentistry. In fact the pace of
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change is such that all chapters in this new edition have been completely revised. To continue the
analogy of earlier prefaces: our teenager is keen on exploring new avenues, so we are going to
indulge this by expanding our horizons into new attitudes and technology with a section on
Dentistry and the World Wide Web, and also a section on web-based learning. This new, twenty-
first century edition has the added bonus of colour plates and more diagrams to aid understanding.

We are, as ever, indebted to contributors past and present. The new recruits bring both knowledge
and enthusiasm to their areas of expertise as well as to the book as a whole, and build on the work
of previous contributors. To all we are greatly indebted. The ultimate responsibility for errors or
oversights remains, as always, ours.

Please keep sending us feedback—this is the best way for us to improve future editions.
Let's just hope the teenager doesn't rebel!!

ACKNOWLEDGEMENTS

In addition to those readers whose comments and suggestions have been incorporated into the
fourth edition, we would like to thank the following for their time and expertise: Mr N. Barnard, Mr
P. Chambers, Dr Abdul Dalghous, Dr I. D. Grime, Mr S. Fayle, Dr H. Gorton, Mr W. Jones, Ms E.
McDerra and Dr J. E. Paul. Thanks also to Dr R. Dookun for his helpful comments.
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been possible without Mr B. S. Avery, Ms F. Carmichael, Mr N. E. Carter, Mr M. Chan, Mrs J. J.
Davison, Ms S. Dowsett, Dr C. Flynn, Ms V. Hind, Mr A. Hall, Mr H. Harvie, Dr J. Hunton, Mr D.
Jacobs, Ms K. Laidler, Mr C. Lloyd, Mr P. J. Knibbs, Mr M. Manogue, Professor J. F. McCabe, Dr B.
Nattress, Mr R. A. Ord, Professor A. Rugg-Gunn, Professor R. A. Seymour, Professor J. V. Soames,
Ms A. Tugnait, Dr D. Wood, and Professor R. Yemm.

We are grateful to the editor of the BMJ, the BDJ and Professor M. Harris, the Royal National
Institute of the Deaf, Laerdal, and the Resuscitation Council UK for granting permission to use their
diagrams, and VUMAN for allowing us to include the Index of Orthodontic Treatment Need.

Once again the staff of OUP deserve thanks for their help and encouragement.

Note Although this is an equal opportunity publication, the constraints of space have meant that in
some places we have had to use 'he' or 'their' to indicate 'he/she', 'his/hers’, etc.
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CHAPTER 1 - HISTORY AND EXAMINATION
PRINCIPAL SOURCES AND FURTHER READING

Experience.

LISTEN, LOOK, AND LEARN

Much of what you need to know about any individual patient can be obtained by watching them
enter the surgery and sit in the chair, their body language during the interview, and a few well-
chosen questions. One of the great secrets of health care is to develop the ability to actually listen
to what your patients tell you and to use that information. Doctors and dentists are often concerned
that if they allow patients to speak rather than answer questions, history-taking will prove
inefficient and prolonged. In fact, most patients will give the information necessary to make a
provisional diagnosis, and further useful personal information, if allowed to speak uninterrupted.
Most will lapse into silence after 2-3 minutes of monologue. History-taking should be conducted
with the patient sitting comfortably; this rarely equates with supine! In order to produce an all-
round history it is, however, customary and frequently necessary to resort to directed questioning,
here are a few hints:

e Always introduce yourself to the patient and any accompanying person, and explain, if it is not
immediately obvious, what your role is in helping them.

e Remember that patients are (usually) neither medically nor dentally trained, so use plain speech
without speaking down to them.

e Questions are a key part of history-taking and the manner in which they are asked can lead to a
quick diagnosis and a trusting patient, or abject confusion with a potential litigant. Leading
questions should, by and large, be avoided as they impose a preconceived idea upon the patient.
This is also a problem when the question suggests the answer, e.g. 'is the pain worse when you
drink hot drinks?' To avoid this, phrase questions so that a descriptive reply rather than a straight
yes or no is required. However, with the more reticent patient it may be necessary to ask leading
questions to elicit relevant information.

¢ Notwithstanding earlier paragraphs, you will sometimes find it necessary to interrupt patients in
full flight during a detailed monologue on their grandmother's sick parrot. Try to do this tactfully,
e.g. 'but to come more up to date' or 'this is rather difficult—please slow down and let me
understand how this affects the problem you have come about today'.

Specifics of a medical or dental history are described on p. 8 and p. 6. The object is to elicit

sufficient information to make a provisional diagnosis for the patient whilst establishing a mutual
rapport, thus facilitating further investigations and/or treatment.

PRESENTING COMPLAINT

The aim of this part of the history is to have a provisional differential diagnosis even before
examining the patient. The following is a suggested outline, which would require modifying
according to the circumstances:

C/0 (complaining of) In the patient's own words. Use a general introductory question, e.g., 'Why
did you come to see us today? What is the problem?'

Avoid 'What brought you here today?', unless you want to give them the chance to make a joke.
If symptoms are present:
Onset and pattern When did the problem start? Is it getting better, worse or staying the same?

Frequency How often, how long does it last? Does it occur at any particular time of day or night.
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Exacerbating and relieving factors What makes it better, what makes it worse? What started it?
If pain is the main symptom:

Origin and radiation Where is the pain and does it spread?

Character and intensity How would you describe the pain: sharp, shooting, dull, aching, etc. This
can be difficult, but patients with specific 'organic' pain will often understand exactly what you
mean whereas patients with symptoms with a high behavioural overlay will be vague and
prevaricate.

Associations Is there anything, in your own mind, which you associate with the problem?

The majority of dental problems can quickly be narrowed down using a simple series of questions
such as these to create a provisional diagnosis and judge the urgency of the problem.

THE DENTAL HISTORY

It is important to assess the patient's dental awareness and the likelihood of raising it. A dental
history may also provide invaluable clues as to the nature of the presenting complaint and should
not be ignored. This can be achieved by some simple general questions:

How often do you go to the dentist?

(this gives information on motivation, likely attendance patterns, and may indicate patients who
change their GDP frequently)

When did you last see a dentist and what did he do?
(this may give clues as to the diagnosis of the presenting complaint, e.g. a recent RCT)

How often do you brush your teeth and how long for?
(motivation and likely gingival condition)

Have you ever had any pain or clicking from your jaw joints?
(TMJ pathology)

Do you grind your teeth or bite your nails?
(TMPDS, personality)

How do you feel about dental treatment?
(dental anxiety)

What do you think about the appearance of your teeth?
(motivation, need for orthodontic treatment)

What is your job?
(socio-economic status, education)

Where do you live?
(fluoride intake, travelling time to surgery)

What types of dental treatment have you had previously?
(previous extractions, problems with LA or GA, orthodontics, periodontal treatment)

What are your favourite drinks/foods?
(caries rate, erosion)

THE MEDICAL HISTORY

Overview

There is much to be said for asking patients to complete a medical history questionnaire, as this
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encourages more accurate responses to sensitive questions. However, it is important to use this as
a starting point, and clarify the answers with the patient.

Example of a medical questionnaire
QUESTION YES/NO

Are you fit and well?

Have you ever been admitted to hospital?

If yes, please give brief details:

Have you ever had an operation?

If so, were there any problems?

Have you ever had any heart trouble or high blood pressure?
Have you ever had any chest trouble?

Have you ever had any problems with bleeding?
Have you ever had asthma, eczema, hayfever?
Are you allergic to penicillin?

Are you allergic to any other drug or substance?
Have you ever had:

— rheumatic fever?

— diabetes?

— epilepsy?

— tuberculosis?

— jaundice?

— hepatitis?

— other infectious disease?

Are you pregnhant?

Are you taking any drugs, medications, or pills?
If yes, please give details:

Who is your doctor?

B Check the medical history at each recall.

= If in any doubt contact the patient's GMP, or the specialist they are attending, before proceeding.

NB A complete medical history (as required when clerking in- patients) would include details of the
patient's family history (for familial disease) and social history (for factors associated with disease,

e.g. smoking, drinking, and for home support on discharge). It would be completed by a systematic
enquiry:
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Cardiovascular chest pain, palpitations, breathlessness.

Respiratory breathlessness, wheeze, cough—productive or not.

Gastrointestinal appetite and eating, pain, distension, and bowel habit.
Genitourinary pain, frequency (day and night), incontinence, straining, or dribbling.

Central nervous system fits, faints, and headaches.

MEDICAL EXAMINATION

For the vast majority of dental patients attending as out-patients to a practice, community centre,
or hospital, simply recording a medical history should suffice to screen for any potential problems.
The exceptions are patients who are to undergo general anaesthesia and anyone with a positive
medical history undergoing extensive treatment under LA or sedation. The aim in these cases is to
detect any gross abnormality so that it can be dealt with (by investigation, by getting a more
experienced or specialist opinion, or by simple treatment if you are completely familiar with the
problem).

General jaundice look at sclera in good light, anaemia ditto. Cyanosis, peripheral: blue extremities,
central: blue tongue. Dehydration, lift skin between thumb and forefinger.

Cardiovascular system Feel and time the pulse. Measure blood pressure. Listen to the heart sounds
along the left sternal edge and the apex (normally 5th intercostal space midclavicular line on the
left), murmurs are whooshing sounds between the 'lup dub' of the normal heart sounds. Palpate
peripheral pulses and look at the neck for a prominent jugular venous pulse (this is difficult and
takes much practice).

Respiratory system Look at the respiratory rate (12-18/min) is expansion equal on both sides?
Listen to the chest, is air entry equal on both sides, are there any crackles or wheezes indicating
infection, fluid, or asthma? Percuss the back, comparing resonance.

Gastrointestinal system With the patient lying supine and relaxed with hands by their sides, palpate
with the edge of the hand for liver (upper right quadrant) and spleen (upper left quadrant). These
should be just palpable on inspiration. Also palpate bimanually for both kidneys in the right and left
flanks (healthy kidneys are not palpable) and note any masses, scars, or hernia. Listen for bowel
sounds and palpate for a full bladder.

Genitourinary system Mostly covered by abdominal examination above. Patients with genitourinary
symptoms are more likely to go into post-operative urinary retention. Pelvic and rectal
examinations are neither appropriate nor indicated and should not be conducted by the non-
medically qualified.

Central nervous system Is the patient alert and orientated in time, place, and person? Examination
of the cranial nerves, p. 548. Ask the patient to move their limbs through a range of movements,
then repeat passively and against resistance to assess tone, power, and mobility. Reflexes:
brachioradialis, biceps, triceps, knee, ankle, and plantar are commonly elicited (stimulation of the
sole normally causes plantar flexion of the great toe).

Musculoskeletal system Note limitations in movement and arthritis, especially affecting the cervical
spine, which may need to be hyperextended in order to intubate for anaesthesia.

EXAMINATION OF THE HEAD AND NECK

This is an aspect of examination that is both undertaught and overlooked in both medical and
dental training. In the former, the tendency is to approach the area in a rather cursory manner,
partly because it is not well understood. In the latter it is often forgotten, despite otherwise
extensive knowledge of the head and neck, to look beyond the mouth. For this reason the
examination below is given in some detail, but so thorough an inspection is only necessary in
selected cases, e.g. suspected oral cancer, facial pain of unknown origin, trauma, etc.
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Head and facial appearance Look for specific deformities (p. 196), facial disharmony (p. 194),
syndromes (p. 755), traumatic defects (p. 492-6), and facial palsy (p. 463).

Assessment of the cranial nerves is covered on p. 548.

Skin lesions of the face should be examined for colour, scaling, bleeding, crusting, palpated for
texture and consistency and whether or not they are fixed to, or arising from, surrounding tissues.

Eyes Note obvious abnormalities such as proptosis and lid retraction (e.g. hyperthyroidism) and
ptosis (drooping eyelid). Examine conjunctiva for chemosis (swelling), pallor, e.g. anaemia or
jaundice. Look at the iris and pupil. Ophthalmoscopy is the examination of the disc and retina via
the pupil. It is a specialized skill requiring an adequate ophthalmoscope and is acquired by watching
and practising with a skilled supervisor. However, direct and consensual (contralateral eye) light
responses of the pupils are straightforward and should always be assessed in suspect head injury
(p. 490).

Ears Gross abnormalities of the external ear are usually obvious. Further examination requires an
auroscope. The secret is to have a good auroscope and straighten the external auditory meatus by
pulling upwards, backwards, and outwards using the largest applicable speculum. Look for the
pearly grey tympanic membrane; a plug of wax often intervenes.

The mouth, p. 14

Oropharynx and tonsils These can easily be seen by depressing the tongue with a spatula, the
hypopharynx and larynx are seen by indirect laryngoscopy, using a head-light and mirror, and
the post-nasal space is similarly viewed.

The neck Inspect from in front and palpate from behind. Look for skin changes, scars, swellings,
and arterial and venous pulsations. Palpate the neck systematically, starting at a fixed standard
point, e.g. beneath the chin, working back to the angle of the mandible and then down the cervical
chain, remembering the scalene and supraclavicular nodes. Swellings of the thyroid move with
swallowing. Auscultation may reveal bruits over the carotids (usually due to atheroma).

TMJ Palpate both joints simultaneously. Have the patient open and close and move laterally whilst
feeling for clicking, locking, and crepitus. Palpate the muscles of mastication for spasm and
tenderness. Auscultation is not usually used.

EXAMINATION OF THE MOUTH

Most dental textbooks, quite rightly, include a very detailed and comprehensive description of how
to examine the mouth. These are based on the premise that the examining dentist has never before
seen the patient, who has presented with some exotic disease. Given the constraints imposed by
routine clinical practice, this approach needs to be modified to give a somewhat briefer format that
is as equally applicable to the routine dental attender who is symptomless as to the new patient
attending with pain of unknown origin.

The key to this is to develop a systematic approach, which becomes almost automatic, so that when
you are under pressure there is less likelihood of missing any pathology. As any abnormal findings
indicate that further investigation is required, the reader is referred to the page numbers in
parenthesis, as necessary.

EO examination (p. 12). For routine clinical practice this can usually be limited to a visual appraisal,
e.g. swellings, asymmetry, patient's colour, etc. More detailed examination can be carried out if
indicated by the patient's symptoms.

IO examination

e Oral hygiene.

e Soft tissues. The entire oral mucosa should be carefully inspected. Any ulcer of >3 weeks'
duration requires further investigation (p. 480).
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¢ Periodontal condition. This can be assessed rapidly, using a periodontal probe. Pockets >5 mm
indicate the need for a more thorough assessment (p. 220).

e Chart the teeth present (p. 764).

e Examine each tooth in turn for caries (p. 30) and examine the integrity of any restorations
present.

¢ Occlusion. This should involve not only getting the patient to close together and examining the
relationship between the arches (p. 136), but also looking at the path of closure for any obvious
prematurities and displacements (p. 178). Check for evidence of tooth wear (p. 310).

For those patients complaining of pain, a more thorough examination of the area related to their
symptoms should then be carried out, followed by any special investigations (p. 18).

INVESTIGATIONS—GENERAL

B Do not perform or request an investigation you cannot interpret.

B Similarly, always look at, interpret, and act on any investigations you have performed.

Temperature, pulse, blood pressure, and respiratory rate These are the nurses' stock in trade. You
need to be able to interpret the results.

Temperature (35.5-37.5°C) 1l physiologically post-operatively for 24 h, otherwise may indicate
infection or a transfusion reaction. U in hypothermia or shock.

Pulse Adult (60-80 beats/min; child is higher (up to 140 beats/min in infants). Should be regular.
Blood pressure (120-140/60-90 mmHg) I with age. Falling BP may indicate a faint, hypovolaemia,
or other form of shock. High BP may place the patient at risk from a GA. An 1l BP + U pulse
suggests 1 intracranial pressure (p. 490).

Respiratory rate (12-18 breaths/min) 1 in chest infections, pulmonary oedema, and shock.
Urinalysis is routinely performed on all patients admitted to hospital. A positive result for:
Glucose or ketones may indicate diabetes.

Protein suggests renal disease especially infection.

Blood suggests infection or tumour.

Bilirubin indicates hepatocellular and/or obstructive jaundice.

Urobilinogen indicates jaundice of any type.

Blood tests (sampling techniques, p. 590) Reference ranges vary.

Full blood count (EDTA, pink tube) measures:

Haemoglobin (M 13-18 g/dl, F 11.5-16.5 g/dl) U in anaemia, 1 in polycythaemia and
myeloproliferative disorders.

Haematocrit (packed cell volume) (M 40-54%, F 37-47%). | in anaemia, 1! in polycythaemia and
dehydration.

Mean cell volume (76-96 fl) ! in size (macrocytosis) in vitamin B12 and folate deficiency, U
(microcytosis) iron deficiency.
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White cell count (4-11 x 109/1) 1 in infection, leukaemia, and trauma, U in certain infections, early
leukaemia and after cytotoxics.

Platelets (150-400 x 10°/1) See also p. 528.
Biochemistry Urea and electrolytes are the most important:
Sodium (135-145 mmol/l) Large fall causes fits.

Potassium (3.5-5 mmol/l) Must be kept within this narrow range to avoid serious cardiac
disturbance. Watch carefully in diabetics, those in IV therapy, and the shocked or dehydrated
patient. Suxamethonium (muscle relaxant) T potassium.

Urea (2.5-7 mmol/l) Rising urea suggests dehydration, renal failure, or blood in the gut.

Creatinine (70-150 micromol/l) Rises in renal failure. Various other biochemical tests are available
to aid specific diagnoses, e.g. bone, liver function, thyroid function, cardiac enzymes, folic acid,
vitamin B12' etc.

Glucose (fasting 4-6 mmol/l) 1 suspect diabetes, | hypoglycaemic drugs, exercise. Competently
interpreted proprietary tests, e.g. 'BMs' = well to blood glucose (p. 576).

Virology Viral serology is costly and rarely necessary. If you must, use 10 ml clotted blood in a plain
tube.

Immunology Similar to above but more frequently indicated in complex oral medicine patients; 10
ml in a plain tube.

Bacteriology

Sputum and pus swabs are often helpful in dealing with hospital infections. Ensure they are taken
with sterile swabs and transported immediately or put in an incubator.

Blood cultures are also useful if the patient has septicaemia. Taken when there is a sudden pyrexia
and incubated with results available 24-48 h later. Take two samples from separate sites and put in
paired bottles for aerobic and anaerobic culture (i.e. four bottles, unless your lab indicates
otherwise).

Biopsy See p. 410.

Cytology With the exception of smears for candida and fine-needle aspiration, cytology is little used
and not widely applicable in the dental specialties.

INVESTIGATIONS—SPECIFIC

Sensibility testing It must be borne in mind when vitality testing that it is the integrity of the nerve
supply that is being investigated. However, it is the blood supply which is of more relevance to the
continued vitality of a pulp. Test the suspect tooth and its neighbours.

Application of cold This is most practically carried out using ethyl chloride on a pledget of cotton
wool.

Application of heat Vaseline should be applied first to the tooth under test to prevent the heated GP
sticking. No response suggests that the tooth is non-vital, but an !l response indicates that the pulp
is hyperaemic.

Electric pulp tester The tooth to be tested should be dry, and prophy paste or a proprietary
lubricant used as a conductive medium. Most machines ascribe numbers to the patient's reaction,
but these should be interpreted with caution as the response can also vary with battery strength or
the position of the electrode on the tooth. For the above methods misleading results may occur:
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False-positive False-negative

Multi-rooted tooth with vital + non- Nerve supply damaged, blood supply
vital pulp intact

Canal full of pus Secondary dentine

Apprehensive patient Large insulating restoration

Test cavity Drilling into dentine without LA is an accurate diagnostic test, but as tooth tissue is
destroyed it should only be used as a last resort. Can be helpful for crowned teeth.

Percussion is carried out by gently tapping adjacent and suspect teeth with the end of a mirror
handle. A positive response indicates that a tooth is extruded due to exudate in apical or lateral
periodontal tissues.

Mobility of teeth is fl by U in the bony support (e.g. due to peridontal disease or an apical abscess)
and also by fracture of root or supporting bone.

Palpation of the buccal sulcus next to a painful tooth can help to determine if there is an associated
apical abscess.

Biting on to gauze or rubber can be used to try and elicit pain due to a cracked tooth.
Radiographs (pp. 20, 752)

Area under investigation Radiographic view
General scan of teeth and jaws (retained roots, DPT unerupted teeth) Localization of

Local anaesthesia can help localize organic pain.

RADIOLOGY AND RADIOGRAPHY

Overview

Radiography is the taking of radiographs, radiology is their interpretation. Referring to a
radiologist as a radiographer ensures upset.

Radiographic images are produced by the differential attenuation of X-rays by tissues. Radiographic
quality depends on the density of the tissues, the intensity of the beam, sensitivity of the emulsion,
processing techniques, and viewing conditions.

Intra-oral views

Uses a stationary anode (tungsten), direct current U dose of self-rectifying machines. Direct action
film (" detail) using D or E speed. E speed is double the speed of D hence | dose to patient.
Rectangular collimation | unnecessary irradiation of tissues.

Periapical shows all of tooth, root, and surrounding periapical tissues. Performed by:

1 Paralleling technique Film is held in a film holder parallel to the tooth and the beam is directed
(using a beam-aligning device) at right angles to the tooth and film. Focus-to-film distance is
increased to minimize magnification; the optimium distance is 30 cm. Most accurate and
reproducible technique.

2 Bisecting angle technique Older technique which can be carried out without film holders. Film
placed close to the tooth and the beam is directed at right angles to the plane bisecting the angle
between the tooth and film. Normally held in place by patient's finger. Not as geometrically
accurate a technique as more coning off occurs and needlessly irradiates the patient's finger.

Bitewings shows crowns and crestal bone levels, used to diagnose caries, overhangs, calculus, and

bone loss < 4 mm. Patient bites on wing holding film against the upper and lower teeth and beam is
directed between contact points perpendicular to the film in the horizontal plane. A 5°tilt to vertical

accommodates the curve of Monson.
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Occlusals demonstrate larger areas. May be oblique, true, or special. Used for localization of
impacted teeth, salivary calculi. Film is held parallel to the occlusal plane. Oblique occlusal is similar
to a large bisecting angle periapical. True occlusal of the mandible gives a good cross-sectional
view.

Key points

e Use paralleling technique.
e Use film holders.

e Rectangular collimation.

e E speed film.

Extra-oral views

Skull and general facial views use a rotating anode and grid which | scattered radiation reaching
the film but 11 dose to patient. Screen film is used for all extra-orals (intensifying screens are now
rare earth, e.g. gadolinium and lanthanum). X-rays act on screen which fluoresces and the light
interacts with emulsion. There is loss of detail but U the dose to patient. Dark-room techniques and
film storage are affected due to the properties of the film.

Lateral obligue Largely superseded by panoramic but can use dental X-ray set.

PA mandible Patient has nose to forehead touching film. Beam perpendicular to film. Used for
diagnosing/assessing fracture mandible.

Reverse Townes position, as above, but beam 30° up to horizontal. Used for condyles.

Occipitomental Nose/chin touching the film beam parallel to horizontal unless OM prefixed by, e.g.,
10°, 30°, which indicates angle of beam to horizontal.

Submentovertex Patient flexes neck vertex touching film, beam projected menton to vertex. U use
due to 1 radiation and risk to cervical spine.

Cephalometry (pp. 142, 144) uses cephalostat for reproducible position. Use Frankfort plane or
natural head position. Wedge (aluminium or copper and rare earth) to show soft tissues. Lead
collimation to reduce unnecessary dose to patient and scatter leading to U contrast. Barium paste
can be used to outline soft tissues.

Panoramic Generically referred to as DPT (dental panoramic tomograph), sometimes by make, e.g.
OPT/OPG. The technique is based on tomography (i.e. objects in focal trough are in focus, the rest
is blurred). The state of the art machine is a moving centre of rotation (previously two or three
centres) which accommodates the horseshoe shape of the jaws. Correct patient positioning is vital.
Blurring and ghost shadows can be a problem (ghost shadows appear opposite to and above the
real image due to 5-8° tilt of beam). Relatively low-dose technique and sectional images can be
obtained.

Lead aprons (0.25 mm lead equivalent)

The 10-day rule is now defunct for dental radiology. In well-maintained, well-collimated equipment
where the beam does not point to the gonads the risk of damage is minimal. Apply all normal
principles to pregnant women (use lead apron if primary beam is directed at fetus), but otherwise
do not treat any differently.

There is no risk in dentistry of deterministic/certainty effects (e.g. radiation burns).
Stochastic/change effects are more important (e.g. tumour induction). The thyroid is the principal
organ at risk. Follow principles of ALARP, p. 751.

Parralax technique involves 2 radiographs with a change in position of X-ray tube between them (eg
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DPT and periapical). The object furthest from the X-ray beam will appear to move in the same
direction as the tube shift.

ADVANCED IMAGING TECHNIQUES
Computed tomography (CT)

Images are formed by scanning a thin cross-section of the body with a narrow X-ray beam (120
kV), measuring the transmitted radiation with detectors and obtaining multiple projections, which a
computer then processes to reconstruct a cross-sectional image ('slice'). Three-dimensional
reconstruction is also possible on some machines. Modern scanners consist of either a fan beam
with multiple detectors aligned in a circle, both rotating around the patient, or a stationary ring of
detectors with the X-ray beam rotating within it. The image is divided into pixels which represent
the average attenuation of blocks of tissue (voxels). The CT number (measured in Hounsfield units)
compares the attenuation of the tissue with that of water. Typical values range from air at -1000 to
bone at +400 to +1000 units. As the eye can only perceive a limited gray scale the settings can be
adjusted depending on the main tissue of interest (i.e. bone or soft tissues). These 'window levels'
are set at the average CT number of the tissue being imaged and the 'window width' is the range
selected. The images obtained are very useful for assessing extensive trauma or pathology and
planning surgery. The dose is, however, higher compared with conventional films and the NRPB
recommends that all radiologists be made aware of the high-dose implications.

Magnetic resonance imaging (MRI)

The patient is placed in a machine which is basically a large magnet. Protons then act like small bar
magnets and point 'up' or 'down’, with a slightly greater number pointing 'up'. When a radio-
frequency pulse is directed across the main magnetic field the protons 'flip' and align themselves
along it. When the pulse ceases the protons 'relax' and as they re-align with the main field they
emit a signal. The hydrogen atom is used because of its high natural abundance in the body. The
time taken for the protons to 'relax' is measured by values known as T1 and T2. A variety of pulse
sequences can be used to give different information. T1 is longer than T2 and times may vary
depending on the fluidity of the tissues (e.g. if inflamed). MRI is not good for imaging cortical bone
as the protons are held firmly within the bony structure and give a 'signal void', i.e. black, although
bone margins are visible. It is useful, however, for the TMJ and facial soft tissues.

Problems are: patient movement, expense, the claustrophobic nature of the machine, noise,
magnetizing, and movement of instruments or metal implants and foreign bodies. Cards with
magnetic strips (e.g. credit cards) near the machine may also be affected.

Digital imaging

This technique has been used extensively in general radiology, where it has great advantages over
conventional methods in that there is a marked dose reduction and less concentrated contrast
media may be used. The normal X-ray source is used but the receptor is a charged coupled device
linked to a computer or a photo-stimulable phosphor plate which is scanned by a laser. The image
is practically instantaneous and eliminates the problems of processing. However, the sensor is
difficult to position and smaller than normal film, which means the dose reduction is not always
obtained. Gives U resolution. Popular in some European countries and gaining popularity in the UK.

Ultrasound (US)

Ultra-high frequency sound waves (1-20 MHz) are transmitted through the body using a
piezoelectric material (i.e. the material distorts if an electric field is placed across it and vice versa).
Good probe/skin contact is required (gel) as waves can be absorbed, reflected, or refracted. High-
frequency (short wavelength) waves are absorbed more quickly whereas low-frequency waves
penetrate further. US has been used to image the major salivary glands and the soft tissues.

Doppler US is used to assess blood flow as the difference between the transmitted and returning

frequency reflects the speed of travel of red cells. Doppler US has also been used to assess the
vascularity of lesions and the patency of vessels prior to reconstruction.
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Sialography

This is the imaging of the major salivary glands after infusion of contrast media under controlled
rate and pressure using either conventional radiographic films, or CT scanning. The use of contrast
media will reveal the internal architecture of the salivary glands and show up radiolucent
obstructions, e.g. calculi within the ducts of the imaged glands. Particularly useful for inflammatory
or obstructive conditions of the salivary glands. Patients allergic to iodine are at risk of anaphylactic

reaction if an iodine-based contrast medium is used. Interventional sialography is now possible, e.g.
for stone retrieval.

Arthrography

Just as the spaces within salivary glands can be outlined using contrast media, so can the upper
and lower joint spaces of the TMJ]. Although technically difficult, both joint compartments (usually
the lower) can be injected with contrast media under fluoroscopic control and the movement of the

meniscus can be visualized on video. Stills of the real-time images can be made although
interpretation is often unsatisfactory.

DIFFERENTIAL DIAGNOSIS AND TREATMENT PLAN

Overview
Arriving at this stage is the whole point of taking a history and performing an examination, because

by narrowing down your patient's symptoms into possible diagnoses you can, in most instances,
formulate a series of investigations and/or treatment that will benefit them.

Suggested approach

1 History and examination (as above).

2 Preliminary investigations.

3 Differential diagnosis.

4 Specific investigations which will confirm or refute the differential diagnoses.

5 Ideally, arrive at the definitive diagnosis(es).

6 List in a logical progression the steps which can be undertaken to take the patient to oral health.
7 Then carry them out.

Simple really!

This is the ideal, but life, as you are no doubt well aware, is far from ideal, and it is not always
possible to follow this approach from beginning to end. The principles, however, remain valid and

this general approach, even if much abbreviated, will help you deal with every new patient safely
and sensibly.

An example

Mr Ivor Pain, 25, an otherwise healthy young man has 'toothache'.

C/0 Pain, left side of mouth.

HPC Lost large amalgam [& 3 weeks ago. Had twinges since then which seemed to go away, then 2

days ago tooth began to throb. Now whole jaw aches and can't eat on that side. The pain radiates
to his ear and is worse if he drinks tea. He has a foul taste in his mouth. Little relief from
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analgesics.
PMH Well. Medical history NAD, i.e. no 'alarm bells' on questionnaire.

PDH Means well, but is an irregular attender, 'had some bad experiences', 'don't like needles'.

O/E

EO Medical examination inappropriate in view of PMH. Some swelling left side of face due to left
submandibular lymphadenopathy. Looks distressed and anxious.

IO Moderate OH, generalized chronic gingivitis, no mucosal lesions, caries

76]46
756157

partially erupted [& with pus exuding, [ large cavity, but seems periodontally sound, no fluctuant
soft tissue swelling. Otherwise complete dentition with Class I occlusion.

General investigations Temperature 38°C.
Differential diagnoses

1 Acute apical abscess &

2 Acute pericoronitis [5

3 Chronic gingivitis? Periodontitis.

4 Caries as charted.

Specific investigations

1 Vitality test [ (non-vital).

2 Periapical X-ray B (patent canal, apical area).
Rx plan

1 Drain [ via root canal (does not require LA as pulp is necrotic, hence won't unduly distress
anxious patient, but will relieve pain and infection).

2 Irrigate operculum of [&.

3 Antibiotics (as patient is pyrexic with two sources of infection: usually due to mixed
anaerobic/aerobic organisms therefore use amoxycillin and metronidazole) and analgesics (NSAID
for 24-48 h).

4 Explain the problems and arrange a review appointment for OHI, periodontal charting, and a
DPT.

Future plan

5 OHI, scaling.

6 RCTEE.

7 Plastic restorations as indicated.
8 Post/core crown 5.

9 Remove third molars as indicated (clinically and from DPT).
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Treatment at the first visit is kept at a minimum to relieve patient's pain and thereby gain his trust

and future attendance.
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CHAPTER 2 - PREVENTIVE AND COMMUNITY
DENTISTRY

PRINCIPAL SOURCES AND FURTHER READING

J. J. Murray 1996 Prevention of Dental Disease, OUP. E. A. M. Kidd 1987 Essentials of Dental
Caries: The Disease and Its Management, Wright R. J. Elderton 1987 Positive Dental Prevention,
Heinemann. R. J. Elderton 1990 Clinical Dentistry in Health and Disease, Vol. 3, The Dentition and
Dental Care, Heinemann. A. Rugg-Gunn 1993 Nutrition and Dental Health, OUP.

DENTAL CARIES

Overview

Dental caries is a sugar-dependent infectious disease.l Acid is produced as a by-product of the
metabolism of dietary carbohydrate by plaque bacteria, which results in a drop in pH at the tooth
surface. In response, calcium and phosphate ions diffuse out of enamel, resulting in
demineralization. This process is reversed when the pH rises again. Caries is therefore a dynamic
process characterized by episodic demineralization and remineralization occurring over time. If
destruction predominates, disintegration of the mineral component will occur, leading to cavitation.

Enamel caries The initial lesion is visible as a white spot. This appearance is due to demineralization
of the prisms in a sub-surface layer, with the surface enamel remaining more mineralized. With
continued acid attack the surface changes from being smooth to rough, and may become stained.
As the lesion progresses, pitting and eventually cavitation occur. The carious process favours repair,
as remineralized enamel concentrates fluoride and has larger crystals, with a U surface area. Fissure
caries often starts as two white spot lesions on opposing walls, which coalesce.

Dentine caries comprises demineralization followed by bacterial invasion, but differs from enamel
caries in the production of secondary dentine and the proximity of the pulp. Once bacteria reach the
ADJ, lateral spread occurs, undermining the overlying enamel.

Rate of progression of caries Although it has been suggested that the mean time that lesions
remain confined radiographically to the enamel is 3-4 years,z there is great individual variation and

lesions may even regress.§ The rate of progression through dentine is unknown; however, it is
likely to be faster than through enamel. Progression of fissure caries is usually rapid due to the
morphology of the area.

Arrested caries Under favourable conditions a lesion may become inactive and even regress.
Clinically, arrested dentine caries has a hard or leathery consistency and is darker in colour than
soft, yellow active decay. Arrested enamel caries can be stained dark-brown.

Susceptible sites The sites on a tooth which are particularly prone to decay are those where plaque
accumulation can occur unhindered, e.g. approximal enamel surfaces, cervical margins, and pits
and fissures. Host factors, e.g. the volume and composition of the saliva, can also affect
susceptibility.

Saliva and caries Saliva acts as an intra-oral antacid, due to its alkali pH at high flow-rates and
buffering capacity. In addition saliva:

e | plaque accumulation and aids clearance of foodstuffs.
e Acts as a reservoir of calcium, phosphate, and fluoride ions, thereby favouring remineralization.

e Has an antibacterial action because of its IgA, lysozyme, lactoferritin, and lactoperoxidase
content.

An appreciation of the importance of saliva can be gained by examining a patient with a dry mouth.
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Some manufacturers are now promoting the remineralizing potential of chewing gum, effected by
an increase in salivary production. Chewing sugar-free gum regularly after meals does appear to |

caries, but the reduction is small.2
Root caries With gingival recession root dentine is exposed to carious attack. Rx requires, first,
control of the aetiological factors and for most patients this involves dietary advice and OHI. Topical

fluoride may aid remineralization and prevent new lesions developing. However, active lesions will
require restoration with GI cement (p. 274).

Caries prevention

Classically three main approaches are possible:

1 Tooth strengthening or protection.

2 Reduction in the availability of microbial substrate.

3 Removal of plaque by physical or chemical means.

In practice this means dietary advice, fluoride, fissure sealing, and regular toothbrushing (which is
also important in the prevention of periodontal disease). The relative value of these varies with the
age of the individual.

Of equal importance with the prevention of new lesions is a preventive philosophy on the part of the

dentist, so that early carious lesions are given the chance to arrest and a minimalistic approach is
taken to the excision of caries where primary prevention has failed.

Diagram to show the factors involved in the development of caries.

CARIES DIAGNOSIS

Overview

As caries can be arrested or even reversed, early diagnosis is important.

Aids to diagnosis

e Good eyesight (and a clean, dry, well-illuminated tooth). Magnification between x2 and x6
(leaning forward with the naked eye magnifies the image but you can only get so close to your
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patient); loupes are better!

¢ A blunt probe should only be used to horizontally dredge plaque away form the fissures (as a
sharp probe may actually damage an incipient lesion).

¢ Bitewing radiographs are useful in the detection of occlusal and approximal caries. They are best
approached systematically viewing 'approximal-occlusal-approximal' surface for each tooth, first in
enamel then dentine, first with the naked eye and then with a viewing box (magnification and
external light blackened out). The clinical situation is more advanced than the radiographic
appearance. However, it is thought that the probability of cavitation is low when a lesion is confined
to enamel on X-ray.

e Fibreoptic transillumination (FOTI) probes with a 0.5 mm tip are useful for detecting dentinal
lesions at approximal sites. FOTI is considered to be an adjunct to bitewing radiographs.§

e Diagnodent is a laser-based instrument which uses fluorescent properties of the carious lesion to
produce a quantitative reading of infected carious tissue, particularly dentine caries. Diagnodent
should be used with care—it can produce false positives due to stain or dental materials.

Diagnosis and its relevance to management
B Remember: precavitated lesion—prevention cavitated lesion—prevention and restoration

I Counsel the patient that if the lesion is not cavitated it has the potential to arrest. This makes
the preventive advice very relevant to the patient, increasing the chance of that patient acting on
the advice.

Smooth surface caries is relatively straightforward to diagnose. The chances of remineralization are
M as it is obvious, and accessible for cleaning. Restoration is indicated if prevention has failed and
the lesion is cavitated, or if the tooth is sensitive or aesthetics poor.

Pit and fissure caries is difficult to diagnose reliably, especially in the early stages. A sharp probe is
of limited value as stickiness could be due to the morphology of the fissure. The anatomy of the
area also tends to favour spread of the lesion, which often occurs rapidly. As fissure caries is less
amenable to fluoride and OH, fissure sealing is preferable to watching and waiting. Occlusal caries
evident on b/w radiographs should not always be excised. If the tooth is fissure-sealed or restored,
check the margins very carefully, and if intact monitor the lesion radiographically. If marginal
integrity not intact, investigate the area with a small round bur. The 'cavity' can be aborted if no
caries found and the surface sealed.

Approximal caries Currently accepted practice:
o If lesion confined to enamel on b/w, institute preventive measures and keep under review.

o If lesion has penetrated dentine radiographically, a restoration is indicated unless serial
radiographs show that it is static.

If in doubt whether an approximal lesion has cavitated or not, fit an elastic orthodontic separator
for 3-7 days so the surfaces can be visualized.

Recall intervals®

This subject has evoked considerable controversy, some arguing that regular attendance puts a
patient more at risk of receiving replacement fillings, while others contend that regular and frequent
check-ups are necessary to monitor prevention. In fact, it would appear that only a minority of the
British public attend for 6-monthly check-ups. The available evidence suggests that there is no clear
benefit for recall intervals of less than 1 yr for healthy patients, although the at-risk patient often

needs to be seen more frequently.Z In addition, as changing dentist I the likelihood of replacement
restorations the profession has to re-examine its criteria for replacement.
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In the UK, guidance from the National Institute of Clinical Excellence (NICE) recommends that
dental recall intervals ("oral health review" intervals) should be determined by the needs of the
individual patient. For adult patients this interval can be between 3 and 24 months and for children

3 and 12 months.8
FLUORIDE

Overview
The history of fluoride is covered well in other texts.2

Mechanisms of the action of fluoride in reducing dental decay

Enamel deposition and - Enamel maturation - Eruption into oral environment
calcification
i ) )
Fluoride in blood Fluoride in tissue Fluoride in saliva and
fluid cervicular fluid

The concentration of fluoride in enamel I with 1 fluoride content of water supply and I towards the
surface of enamel.

Pre-eruptive effects Enamel formed in the presence of fluoride has:
e Improved crystallinity and 1! crystal size, and therefore U acid solubility.
e More rounded cusps and fissure pattern, but the effect is small.

Discontinuation of systemic fluoride results in an 1! in caries, therefore pre-eruptive effects must be
limited.

Post-eruptive effects NB Newly erupted teeth derive the most benefit.

e Inhibits demineralization and promotes remineralization of early caries. Fluoride enhances the
degree and speed of remineralization and renders the remineralized enamel more resistant to
subsequent attack.

e Decreases acid production in plaque by inhibiting glycolysis in cariogenic bacteria.

e An 1l concentration of fluoride in plaque inhibits the synthesis of extracellular polysaccharide.

e It has been suggested that fluoride affects pellicle and plaque formation, but this is
unsubstantiated.

At higher pH fluoride is bound to protein in plaque. A drop in pH results in release of free ionic
fluoride, which augments these action.

NB Fluoride is more effective in | smooth surface than pit and fissure caries.

Safety and toxicity of fluoride

Fluoride is present in all natural waters to some extent. Many simple chemicals are toxic when
consumed in excess, and the same is true of fluoride.

Fluoride is absorbed rapidly mainly from the stomach. Peak blood levels occur 1 h later. It is
excreted via the kidneys, but traces are found breast in milk and saliva. The placenta only allows a
small amount of fluoride to cross, therefore pre-natal fluoride is relatively ineffective.

Fluorosis (or mottling) occurs due to a long-term excess of fluoride. It is endemic in areas with a
high level of fluoride occurring naturally in the water. Clinically, it can vary from faint white
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opacities to severe pitting and discoloration. Histologically, it is caused by 1l porosity in the outer
third of the enamel.

Concentration of fluoride (ppm) in water supply Degree of mottling

<0.9 +
0.9 +

2 ++
>2 ++++
Toxicity

Safely tolerated dose (STD) Dose below which symptoms of toxicity are unlikely = 1 mg/kg body
weight

Potentially lethal dose (PLD) Lowest dose associated with a fatality. Patient should be hospitalized =
5 mg/kg body weight

Certainly lethal dose (CLD) Survival unlikely = 32-64 mg/kg body weight

Fluoride concentration in various products

Standard adult fluoride toothpaste 1000 ppm F (parts per million fluoride) = 1 mg F/ml
Daily fluoride mouthrinse 0.05% NaF = 0.023% F=0.23mg F/ml

APF gel 1.23% F = 12.3 mg/ml

Fluoride varnish 5% NaF = 2.26% F = 22.6 mg/ml

To reach the 5 mg F/kg threshold (requiring hospitalization) a 5 yr-old (about 19 kg) would have to
ingest 95 (1 mg F) tablets, 95 ml of toothpaste, or 7.6 ml of 1.23% of APF gel.

Antidotes : <5 mg F/kg body weight—large volume of milk. >5 mg F/kg body weight—refer to
hospital quickly for gastric lavage. If any delay give IV calcium gluconate and an emetic.

Cancer There is no evidence to support the contention that fluoridated communities experience a
higher incidence of cancer.

= Advice about managing fluoride overdose can be sought from the National Poisons Information
Service (0870 6006266)

PLANNING FLUORIDE THERAPY

Overview

Many consider that the most important action of fluoride is to favour remineralization of the early
carious lesion. Although fluoride incorporated within developing enamel results in a high local
concentration following acid attack, the maximum benefit appears to be derived from frequent low-

concentration topical administration.2 Fluoridated water is the most effective method, as it
provides both a systemic and topical effect.

Systemic fluoride

B To minimize the risk of mottling only one systemic measure should be used at a time.

Water fluoridation in a concentration of 1 ppm (1 mg F per litre) gives a caries reduction of 50%.
The two main advantages of this measure are that no effort is required on the part of the individual,
and the low cost. Yet despite the proven benefits only 10% of the UK population receive fluoridated
water. In some countries school water has been fluoridated, but a concentration of 5 ppm is
required to offset the less frequent intake.
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Fluoride drops and tablets Regimen (mg F per day) depends upon drinking water content (see table
opposite). This approach can be almost as effective as fluoridated water if the supplement is given

regularly, but this requires a high level of parental motivation. Unfortunately, continued compliance
has been shown to be generally poor, so the overall value of this approach on a population basis is

questionable.

Milk with 2.5-7 ppm F has been tried successfully.

Salt is cheap and effective for rural communities in developing countries where water fluoridation is
not feasible.

Topical fluoride

Professionally applied fluorides A wide variety of solutions, gels, and application protocols are
available. Overall, caries reductions of 20-40% are reported. If these are applied in trays without
adequate suction the systemic dosage can be high therefore it is better to apply to a few, well-
isolated teeth at a time. Fluoride varnish (e.g. Duraphat) is useful for applying directly to individual
lesions to aid arrest, and regular site-specific application has been shown to be effective at reducing
caries incidence. However, care is required and it should be applied sparingly, especially in young
children as it contains 23 000 ppm fluoride.

Rinsing solutions Mouthrinses are C/I in children <7 yrs. The concentration prescribed depends upon
the frequency of use: 0.2% fortnightly/weekly or 0.05% daily. Daily use is the most beneficial.
Caries reductions of the order of 16-50% have been reported with rinsing alone. The most widely
used solution is sodium fluoride.

Toothpastes aid tooth cleaning and polishing, but, most importantly, act as a vehicle for fluoride
delivery. In the UK they contain abrasives (to a specified abrasivity standard), detergents,
humectants, flavouring, binding agents, preservatives, and active agents, including:

1 Fluoride. Most toothpastes contain sodium monofluoro-phosphate and/or sodium fluoride, in
concentrations of 1000-1450 ppm (i.e. 1-1.45 mg per 1 cm of paste). Caries reductions of 15% (in
fluoridated areas) to 30% (in non-fluoridated areas) are reported. Low-dose formulations for
children <7 yrs containing <500 ppm are available, to U risk of mottling.

2 Anticalculus agents, e.g. sodium pyrophosphate, can U calculus formation by 50%.

3 De-sensitizing agents, e.g. 10% strontium or potassium chloride, or 1.4% formaldehyde.

4 Antibacterial agents, e.g. triclosan.

Recommended daily fluoride supplementation (mg F)Q'L2

For children considered to be at high risk of caries and who live in areas with water supplies
containing less than 0.3 ppm:

Age mg F per day
6 months to 3 yrs 0.25

3 yrs to 6 yrs 0.5

>6 yrs 1.0

Suggested guidelines for children
Toothpaste
e Children should brush twice daily using a fluoride toothpaste.

e The most appropriate concentration is determined by the child's age and perceived risk of caries
development (see table).
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e Children under 6yrs of age should use a "smear", or no more than a small pea-size blob (<0.3 ml)
of toothpaste.

e Children should spit out well, but not rinse, after brushing.

e Brushing using a fluoride toothpaste should start as soon as the first teeth erupt (about 6 months
of age). Parents should supervise brushing up to at least 7 yrs of age to avoid over-ingestion of
toothpaste and ensure adequate plaque removal.

Fluoride supplement (drops and tablets)

e May be prescribed for children deemed to be at risk of developing caries living in areas with less
than optimal fluoride in the water supply.

Fluoridation of water still remains the most cost-effective method.

Table: Recommended fluoride concentration of toothpaste for children

Age (yrs) Concentration of fluoride (ppm)

Low caries risk High caries risk
0.5-5 <600 1000
6 + 1000 1500

BACTERIAL PLAQUE AND DENTAL DECAY

Evidence for role of bacteria in dental caries

1 In vitro. Incubating teeth with plaque and sugar in saliva results in caries.

2 Animal experiments; e.g. germ-free rodents fed a cariogenic diet do not develop caries, but
following the introduction of Streptococcus mutans caries occurs.

3 Epidemiological evidence showing that a supply of bacterial substrate results in caries.
4 Clinical experiments; e.g. stringent removal of plaque | decay.

A correlation has been found between the presence of Strep. mutans and caries. This is not
surprising, because this organism is acidophilic, can synthesize acid rapidly from sugar, and
produces a sticky extracellular polysaccharide which helps bind it to the tooth. However, caries can
develop in the absence of Strep. mutans, and its presence does not inevitably lead to decay; e.g.
root caries has been associated with Strep. salivarius and Actinomyces species. Lactobacilli are also
acidophilic and have been implicated in fissure caries. In addition, plaque prevents acid diffusing
away from the enamel and hinders the neutralizing effect of salivary buffers.

Methods of preventing caries by bacterial control
Physical removal of plaque

1 By a professional. If sufficiently frequent it can U caries,l—3 but rarely practical.

2 By the individual. Unfortunately, at the standard employed by the majority of the general public,
toothbrushing per se is not an effective method of caries control. However, brushing with a
fluoridated toothpaste provides regular topical fluoride. Also U gingivitis.

Chemical removal of plaque To achieve more than a transitory effect, an antiseptic needs to be
retained in the mouth. The only chemical capable of this at present is chlorhexidine, a positively
charged bactericidal and fungicidal antiseptic, which is attracted to the negatively charged proteins
on the surface of teeth and oral mucosa, and in saliva from where it gradually leaches out. It is
available as a 0.2% mouthwash and a 1% gel (Corsodyl) which are cheaper over the counter than
by prescription. Although the main application of chlorhexidine is in the management of gingivitis, it

has been shown to be effective at U caries when used regularly.H While its widespread use for this
purpose is not practical, it can be helpful in the management of handicapped patients or those with
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U salivary flow. Unwanted effects include staining, disturbance of taste, and parotid swelling (which
is reversible). It is less effective in the presence of a large build-up of plaque and is inactivated by
commercial toothpastes.

A variety of pre-brushing rinses are now available. Research suggests that these do have a small
beneficial effect if used in conjunction with toothbrushing.12

Immunization against caries As no vaccine is completely safe, the ethics of vaccinating against

caries, an avoidable non-lethal disease, have been hotly debated.16 Yet despite considerable
research, efforts to produce a viable vaccine have been unsuccessful due to a number of problems:

e Which species of Strep. mutans to target, and whether pathogenicity would then shift to another
species.

e Differing modes of action in monkeys and rodents, therefore? relevance of experiments to
humans.

e Cross-reactivity with heart muscle in animal experiments.

e Duration of effect and acceptance by public. Some patients may prefer caries to repeated
injections of a vaccine.

FISSURE SEALANTS

Overview

Pits and fissures in teeth provide a sheltered niche for bacterial proliferation. Toothbrush bristles are
too wide to fit into these areas, making complete plaque removal impossible. A fissure sealant is a
material that provides an impervious barrier to the fissure system to prevent the development of
caries.

Historical Several approaches to U fissure caries have been tried:
e Chemical Rx of the enamel, e.g. with silver nitrate.

e Prophylactic odontotomy. This involved restoring the fissure with amalgam (hardly a preventive
approach!).

e Sealing of the fissures. Several materials have been tried, including black copper cement (not
retained), cyanoacrylate (toxic), polyurethane, and GI cement. The most common type of fissure
sealant (f/s) is a composite resin used with an acid-etch technique.

Is there a need for sealants? Although developed countries have enjoyed a reduction in dental
decay in recent years this has not been uniform for all tooth surfaces. Given that part of this
reduction is thought to be due to an increased availability of fluoride, it is not surprising that there
has been a greater reduction in approximal, rather than in pit and fissure caries. If decay is to be
eliminated, then the need for a method of — occlusal caries is even more pressing.

Are sealants effective? To be effective, sealants need to be carefully applied to susceptible teeth.
Unfortunately, those situations where they are most valuable (recently erupted first molars) are

often where moisture control is the most difficult; therefore sealants should be monitored, and
replaced if lost. For maximum benefit, teeth should be sealed as soon as practicable after eruption

and certainly within 2 yrs. Guidelines for placement of f/s have been described.1?
Patient selection f/s should be provided for 6s in:

e children with impairments;

¢ those with extensive caries in the primary dentition (dmfs is 2 or more).

Children with caries-free primary dentitions do not need routine f/s of 6s but should be monitored
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regularly.

Tooth selection

For children who fulfil the criteria above:

e All susceptible fissures of permanent teeth should be sealed—occlusal, fissures and cingulum,
buccal, and palatal pits. Teeth should be sealed as soon as sufficiently erupted for adequate
moisture control.

e Where occlusal caries affects one 6 the remaining caries-free permanent molars (6s and 7s)
should be f/s.

e f/s of primary molars is not normally recommended.

If there is doubt about a stained fissure, a bitewing radiograph should be taken. If the lesion is in
enamel f/s and monitor clinically and radiographically. If in doubt carry out an enamel biopsy. If the
lesion extends to dentine place a PRR, providing the cavity does not extend to more than one-third
of the occlusal surface, in which case a conventional restoration is required. The accepted figures

for composite resin-based sealant retention are > 85% after 1 yr and > 50% after 5 yrs.E

Discussion of the cost-effectiveness of sealants compared to restoration has been well aired over
the years, which is surprising given that the end results are not comparable. However, recent
studies which have indicated that amalgam restorations have a rather more finite life than was once
assumed (p. 278), has deflated this debate.

Types of fissure sealant Sealants can be classified by polymerization method (light- or self-cure),
resin system (Bis-GMA or urethane diacrylate), colour (clear or tinted), and whether they are filled
or unfilled. The choice is one of personal preference; however, it has been pointed out that
coloured-/opaque sealants are more readily obvious to the patient (and the Dental Practice Board!).
The retention rates of the different types are similar: success depends upon maintaining an
absolutely dry field during application.

Glass ionomer sealants do release fluoride but have poorer retention than resin sealants. They are
useful for high caries-risk children as a temporary sealant where adequate isolation for successful
placement of resin-based sealants is not possible; e.g. partially erupted teeth/poor cooperation.
Fissure sealant technique

1 Prophylaxis (this may be omitted, if the tooth is already relatively free from plaque).

2 Isolate and dry the tooth.

3 Etch for the time recommended by the manufacturer (usually 20-40 sec) with 30-50%
phosphoric acid.

4 Wash thoroughly, re-isolate, and dry very, very well. If salivary contamination occurs, re-etch.
5 Apply f/s (method depends upon delivery system).

6 After polymerization try to remove the sealant. If satisfactory, occlusal adjustment is usually not
required unless a large volume has inadvertently been applied or a filled resin is used.

Follow up. f/s should be monitored clinically, and where appropriate, radiographically (bitewings).
Defective sealants should be replenished in orders to maintain their marginal integrity.

SUGAR

The term, sugar, is commonly used to refer to the mono- and disaccharide members of the
carbohydrate family. Monosaccharides include glucose (dextrose or corn sugar), fructose (fruit
sugar), galactose, and mannose. Disaccharides include lactose (in milk), maltose, and sucrose
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(cane or beet sugar). Polysaccharides (starch) are composed of chains of glucose molecules and are
not readily broken down by the oral flora. Dietary sugars have been classified as intrinsic when they
are part of the cells in a food (vegetables and fruit) or extrinsic (milk sugar or, the real baddy, non-
milk extrinsic sugar, e.g. table sugar). Both intrinsic and extrinsic sugars may cause decay,
although non-milk extrinsic sugars are generally considered to be the most cariogenic.

Evidence for the role of sugar in dental caries 12

1 Epidemiological evidence:
e World-wide comparison of sugar consumption and caries levels.

e Low caries experience of people on low-sugar diet, e.g. wartime diet; patients with hereditary
fructose intolerance.

1l caries experience following 1 availability of sugar, e.g. Eskimos.

e Cross-sectional studies relating caries experience to sugar intake.

2 Clinical studies, e.g. Vipeholm study, Turku sugar study (Xylitol)

3 Plaque pH studies, in vivo and in vitro. See Stephan curve opposite.

4 Animal experiments e.g. rats fed by stomach tube do not develop caries.

Sucrose is considered a major culprit, due in part to being the most commonly available sugar, but
also because of its ability to facilitate production of extracellular polysaccharide in plaque. However,
other sugars can also cause caries. For example, frequent consumption of fruit-based drinks is
known to be a key factor in the development of early childhood caries (ECC). In | cariogenicity:

1 Sucrose, glucose, fructose, maltose (honey).

2 Galactose, lactose.

3 Complex carbohydrate (e.g. starch in rice, bread, potatoes).

The frequency of sugary intakes and the interval between them, the total amount of sugar eaten in
the diet, and the concentration of sugar and stickiness of a food have been shown to be important.
The acidogenicity of a sugar-containing food can be modified by other items in the food or meal.
Foods that stimulate salivary flow can speed the return of plaque pH to normal, e.g. cheese, sugar-
free gum, salted peanuts.

Sugar and health In 1989 the COMA panel on Dietary Sugars and Human Disease reported that
dental decay is positively associated with the frequency and amount of non-milk extrinsic sugar

consumption. However, while sugar may contribute to the excess calorific intake which causes

obesity and predisposes towards diabetes or coronary heart disease, there is no direct evidence

linking sugar intake and these medical conditions.22

Prevention of caries by { the availability of microbial substrate

The following aims take into account the modern habit of 'snacking' (also known as 'grazing'):
e Remove sugar from selected foods.

e Substitute non-cariogenic sweeteners.

¢ Modify sugar-containing foods so that they are less cariogenic.

Modification of only a restricted number of snack foods would probably be to have a significant
effect.

Diagram of a Stephan curve showing the pH drop that occurs after a sugary drink is consumed
(shown by arrow). The dashed line indicates the critical pH; below this pH demineralization will
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occur. The shape of the curve is affected by a number of factors, including the type of sugary food,
buffering potential of the saliva, and foods or drinks ingested after the sugary challenge.

|4

1 | | 1 | I
0 10 20 30 40 30

Alternative sweeteners
(In this table sweetness of sucrose = 1)

Sweetener Type Sweetness Cariogenicity Comments

Sorbitol Bulk sweetener 0.5 Low Isocalorific to
sugar

Mannitol Bulk sweetener 0.7 Low

Xylitol Bulk sweetener 1 None Diarrhoea

Isomalt Bulk sweetener 0.5 Low

Lycasin* Bulk sweetener 0.75 Low

Acesulfame Intense 130 None

Aspartame Intense 200 None C/I in
phenylketonuria

Saccharin Intense 500 None Bitter aftertaste

Thaumatin Intense 4000 None

* Lycasin is the trade name for hydrogenated glucose syrup
(which didn't fit in the table!).

The bulk sweeteners (largely polyols) can cause osmotic diarrhoea if consumed in large amounts
and are therefore C/I in small children. However, it is probably wise to avoid all artificial sweeteners
in pre-school children. The bulk sweeteners are isocalorific with sucrose, whereas the intense
sweeteners are low calorie.

Recommendations for { the risk of caries

e Reduce frequency of consumption of sugar-containing foods and drinks, especially between
meals.

e Reduce frequency of consumption of fruit-based drinks, even those labeled "no added sugar".

e A few snack foods are "safe" (e.g. nuts and cheese), but foods containing artificial sweeteners
may be less decay-producing.

e Foods containing starch and sugar in combination (e.g. cakes, biscuits) and carbonated sugary
drinks are especially decay-producing.

DIETARY ANALYSIS AND ADVICE

Diet can affect teeth:
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Pre-eruptively Fluoride is the most important. The effect of calcium, phosphate, vitamins, and sugar
is unclear, but is unlikely to be great.

Post-eruptively Again, fluoride is important, as is sugar. Acidic foods or drinks can cause erosion (p._
310).

Dietary analysis

Aim To U the time for which the teeth are at risk of demineralization and increase the potential
remineralization period.

Indications 1 high caries activity 2 unusual caries pattern 3 suspected dietary erosion.

Dietary advice should be tailored to the individual. This is most easily done after analysing the
patient's present eating pattern.

Method A consecutive 3- or 4- day analysis (including at least one weekend day) is the most widely
used, with the patient recording the time, content, and quantity of food/drink consumed. In
addition, toothbrushing and bedtime should be indicated. When the form is returned the entries
should be checked with the patient.

Analysis

1 Ring the main meals. If in any doubt, identify those snacks that contain complex carbohydrate.
Assess nutritional value of meals.

2 Underline all sugar intakes in red.

3 Identify between-meal snacks and note any associations, e.g. following insubstantial meals or at
school.

4 Decide on a maximum of three recommendations.

Dietary advice should include an explanation of the effect of between-meals eating and sugary
drinks. It must also be personal, practical, and positive! The suggestion that a child should select
crisps when friends are buying sweets is more likely to be followed than total abstinence.

Some helpful hints:

e Suggest saving sweets to be eaten on 1 day, e.g. Saturday dinnertime, or to be eaten at the end
of a meal.

¢ All-in-one chocolate bars are preferable to packets of individual sweets.

e Foods which stimulate salivary flow (e.g. cheese, sugar-free chewing gum) can help to reverse
the pH drop due to sugar, if eaten afterwards.

e Treacle, honey, and fruit (especially fruit juice) are cariogenic.
¢ Artificial sweeteners should be avoided in pre-school children.

e Fibrous foods, e.g. apples, are preferable to a sucrose snack, but they can still cause decay and
there is no evidence that they can clean teeth.

Where the nutritional content of meals is inadequate considerable tact is necessary. It may be
possible to suggest that larger meals would reduce the temptation to eat snacks. For children who
are "picky" eaters snacks and sweets saved until the end of a meal can act as an encouragement to
consume more food at mealtimes.

BUT Remember that while cheese, peanuts, and crisps may constitute a safe snack in dental terms,

they are all high in fat, and peanuts can be inhaled by small children. Also,'diet' cola is sugar-free,
but can still cause erosion if large quantities are drunk.
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Therefore, dental dietary advice should be given in the wider context of the general health of the
individual, i.e. J consumption of sugars and fats, and 1l consumption of fibre-rich starchy foods,
fresh fruit, and vegetables. Meals provide a better nutritional balance than snacks. Hence good
eating/drinking at mealtimes and U avoiding in-between meals-snacking is healthy.

DENTAL HEALTH EDUCATION

What is it? The objective of dental health education is to influence the attitude and behaviour of the
individual to maintain oral health for life and prevent oral disease.

Primary prevention: seeks to prevent the initial occurrence of a disease or disorder and is aimed at
healthy individuals.

Secondary prevention: aims to arrest disease through early detection and Rx.

Tertiary prevention: helps individuals to deal with the effects of the disease and to prevent further
recurrence.

Who should give it? All health professionals. In practice, many patients relate better to advice from
a hygienist or nurse.

What information should be given? It is important that the information given is factual and that
different sources do not give conflicting advice. In order to unify the profession's approach, the

Health Education Authority has published a policy document 21 laying out four simple messages:
e Restrict sugar-containing foods to mealtimes.

e Clean teeth and gums thoroughly twice daily with a fluoride toothpaste.

e Attend the dentist regularly.

e Water fluoridation is beneficial.

How? The way in which the advice is imparted is as important as its content. There are three main
routes for dental health education:

1 The mass media. This is an expensive alternative and, whilst commercial advertisers tempt the
consumer, the success of a dental health education which is exhorting the public to stop doing
something they find pleasurable is not guaranteed.

2 Community programmes. These need to be carefully planned, targeted, and monitored.22

3 One-to-one in the clinical environment. This is usually the most successful approach, because the
message can be tailored to the individual and reinforcement is facilitated. However, it is expensive
in terms of manpower.

Individual dental health education Because many patients find the dental surgery threatening, it
may be better to choose a more neutral environment, e.g. a dental health or preventive unit. It is
important that the information is given by someone the patient trusts and can relate to—this is not
always the dentist! It is important also to have adequate time, as a hurried approach is of dubious
value, and to choose words that the patient will understand.

The following approach has been used successfully:
1 Define the problem and its aetiology. For example, poor OH which has resulted in periodontal
disease—is it because the patient lacks motivation or the appropriate skills? This stage includes

questioning the patient to discover how often and for how long he brushes.

2 Set realistic objectives. It is better to start with trying to motivate the patient to brush well once
a day rather than teaching them how to floss.
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3 Demonstrate on the patient, as this makes the advice more relevant, and more likely to be
remembered.

4 Monitor by comparing plaque scores before and after. This not only enables you to monitor
improvement but also allows improvements in the patient's oral hygiene behaviour to be reinforced.

5 Remember that everyone responds well to praise, so if a patient is doing well, tell him.

Keys to successful dental health education

e Relevant to the individual, their life-style and problems.§

e Keep the message simple. Too much information may be counter-productive.
e Repetition of message.
e Positive reinforcement.

Where to go for help or information Advice on preparing a talk on dental health education, setting
up a preventive unit, or even a health programme can be obtained from:

1 Local Health Education (or Promotion) Unit. These centres will be happy to provide leaflets,
educational packs, slides, videos, or just advice.

2 Consultant in Dental Public Health, or nearest Department of Postgraduate Dental Education.

PROVISION OF DENTAL CARE

Delivery of care

General Dental Service This is the main source of dental care for the majority of the population
(whether NHS or private).

Community Service The Community Dental Service (CDS) was formed from the School Dental
Service in 1974.

In 198922 the remit of the CDS was expanded (the guidance being updated in 1997)5 to cover the
following:

e Provision of oral health promotion.

e Rx for patients for whom there is evidence they would not otherwise seek Rx from the GDS, e.g.
patients with special needs.

e Rx of patients who have experienced difficulty obtaining Rx from the GDS (normally termed the
"safety net" function).

e Provision of Rx which may not be generally available in the GDS.

e Dental health screening of children in state schools and other vulnenerable groups with particular
special needs.

e Epidemiology to assist the planning of local health services and as part of coordinated national
surveys.

Hospital Service The role of the consultant service is to provide specialist advice and Rx, in addition
to postgraduate training.

RECEIPT OF CARE
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Overview

Two factors are important:

1 Availability and accessibility of dental services. Research shows that a greater proportion of the
public visit the dentist regularly where the dentist to population ratio is high. This ratio tends to
follow a geographical pattern, with the greatest number of dentists in the south-east.

2 Social class affects both the incidence of dental disease and the uptake of dental care.
Interestingly, the differences in caries experience between the social classes are much lower in
fluoridated regions.

Because dentists have traditionally preferred to practise in leafy suburbs rather than poor inner city
areas, these effects are often compounded.

As part of a government initiative in 1999, Dental Acess Centres were established in some areas
with the aim of ensuring patients can access NHS dental care. Such development was reinforced in

"Modernizing Dentistry—Implementing the NHS Plan".28 Further changes outlined in the recent

document "Options for Change"z—7 may also help to address patient access issues.

Barriers to the uptake of dental care?8

A survey found that the two main barriers to regular uptake of dental care by the general public
were anxiety and cost.

Anxiety This was manifest as fear of pain or a particular procedure, or a feeling of vulnerability
brought about by relinquishing control to the dentist in the sensitive area of the mouth. The
importance of first impressions was highlighted, because the reception received from staff and the
environment in which the patient had to wait to be seen could either allay or reinforce their
anxieties. The attitude of the dentist was also a significant factor: a 'good' dentist had a friendly,
personal touch and explained what he was doing.

Cost Respondents to the survey reported that they thought dental Rx was expensive, and the way
in which the charges are calculated confusing, but welcomed an estimate of the costs prior to Rx.

The results suggested that the pattern of attendance varies throughout life, with children now
enjoying a visit to the dentist, but adolescents breaking the habit of regular attendance due to
apathy and/or other pressures on their time. A return to the dentist may be triggered by pregnancy

and desire to provide a good example to the children, or a need for urgent Rx and a fear of
becoming edentulous.

DENTISTRY FOR THE DISABLED

Overview

A disabled person is someone with a physical or mental impairment which has a substantial and
long-term adverse effect on his ability to carry out normal day-to-day activities.

Intellectual impairment (mental handicap/learning difficulty) Prevalence 3%. Classified into mild (IQ
50-70) and severe (IQ <50).

Many cases lack well-defined aetiology but there are some subgroups where cause/diagnosis is
known

e Down syndrome; Fragile-X syndrome.
e Cerebral palsy, birth anoxia.

e Meningitis, rubella.
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e Autism, microcephaly.

Physical impairment Most common is cerebral palsy, which is the motor manifestation of cerebral
damage. Many patients with cerebral palsy have normal IQs, but I muscle tone and hyperactive
reflexes can make Rx difficult. Many can be treated by GDS provided there is wheelchair access.

Medical impairment 1% of children have either heart disease, bleeding disorders, diabetes, or
kidney disease.

Sensory impairment i.e. blindness, deafness.

Many have more than one type of impairment.

The above groups are general disabilities. We also need to consider those that are orally disabled,
i.e. have gross oral problem or deficit which necessitates special dental Rx (e.g. cleft lip and/or
palate).

Disability Discrimination Act 1995

This requires that:

e Employers must not discriminate against disabled employees.

e Service providers (including dentists) have to consider making reasonable adjustments to the

way they deliver services so that disabled people can access them. Such adjustments need to be
permanently in place by 2004.

Problems

It is difficult to generalize, but usually mental disability provides the biggest challenge. Difficulties I
in patients with > 1 impairment.

e Delivery of care. This has three aspects:1 — demand, due to low priority placed on dental health;
2 lack of provision made to provide the necessary care; 3 practical difficulties in carrying out dental
work.

e In general, disabled patients have — plaque control and therefore 1 periodontal problems.

e Although caries incidence is not significantly f compared to the normal population, the amount of
untreated caries is.

e Long-term sugared medications.
e Prevalence of hepatitis in institutionalized patients.

e Dentures may be impractical therefore extractions not a realistic solution to the problems of
providing dental Rx.

e Consent (see p. 708)

Management

Again, it is difficult to generalize. Patients with less severe disabilities can be treated in GDS along
with other members of the family. Those with severe medical and/or mental impairments are
probably best managed by a specialist who will have greater access to facilities. However, with the
changing emphasis in the CDS, better care should become available to institutionalized patients and
those living in the community.

Rx planning An initial plan should be formulated ignoring the disability. This can then be discussed
with the patient, parent, or carer and modified for the individual. It is advisable to start with OHI
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and prevention, then re-assess Rx requirements in the light of the response. For those patients for
whom a satisfactory standard of OH is not possible, restorative Rx should aim to U plaque
accumulation. Guidelines for the dental care of disabled patients have been produced by the British

Society for Disability and Oral Health.22

OHI Those patients who can brush their own teeth should be encouraged to do so. Modification of
toothbrush handles (p. 376) or purchase of an electric one may be helpful. Where patients are
unable to brush their teeth, instruction should be given to their carer. The best method is to stand
behind the patient and cradle the head with one arm, leaving the other free to brush. However, if
possible this should be supplemented with regular professional cleaning. Chemical control of plaque
with chlorhexidine may be helpful.

Restorative care Greatest problems are posed by mentally impaired. Kind but firm restraint may be
necessary—ideally, get the patient's carer to help. A prop (e.g. McKesson rubber) may be needed.
It is often easier to use intraligamentary LA technique. Sedation may help reduce the spontaneous
movements of cerebral palsy. In some cases there is no alternative but to carry out examination
and Rx under GA. In addition, for those patients who can tolerate out-patient Rx, but only a little at
a time, it may be kinder to clear a backlog under GA, thus allowing concentration on prevention
subsequently. However, this approach requires special facilities and no medical C/I.

Down syndrome, p. 757.

The Royal National Institute for the Deaf
STANDARD MANUAL ALPHABET

Reprinted by kind permission of the RNID (19-23 Featherstone Road, London EC1Y 8SL).
PROFESSIONS COMPLEMENTARY TO DENTISTRY

Overview

Dental auxiliary personnel (or Professions Complementary to Dentistry (PCD)) are becoming
increasingly important as the skill mix of the dental team changes. Delegation of repetitive duties to
trained PCDs allows the dentist to concentrate on Rx planning and management.

The WHO classify dental auxiliary personnel as follows:

1 Non-operating auxiliaries: Type I, dental technician; Type II, dental nurse; Type III, dental
preventive worker.

2 Operating auxiliaries: Type IV, hygienist; Type V, dental therapist.

Hygienists in UK can carry out the following unsupervised procedures under the written direction of
a dentist:

e Administering infiltration LA.

e Scaling and polishing.
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e Application of topical fluoride and sealants.

e OHI and preventive advice, e.g. diet.

e Remove excess cement with instruments (including rotary instruments).

e Take impressions.

e Replace crowns with a temporary cement in an emergency.

Hygienists are also allowed to do the following under the direct supervision of a dentist:

¢ Inferior dental block.

e Treat patients under conscious sedation, provided a dentist remains in the room throughout Rx.
Therapists In addition to the duties of a hygienist, therapists in the UK are permitted to carry out
primary tooth extraction, simple restorations, pulp Rx of primary teeth, and place preformed crowns
on primary teeth.

Orthodontic auxiliaries This grade of auxiliary is widely employed in many countries, including the

USA and Scandinavia. Their work includes placement of fixed appliances, changing archwires, and
taking impressions.

The future—a dental team

With increasing demand for dental (and orthodontic) Rx and restraints on health care costs, the
advantages of delegating more routine tasks to dental auxiliaries is obvious. There is also improved

job satisfaction for all members of the dental team. In 1998 the GDC32 advocated the introduction
of expanded roles for nurses, hygienists, therapists, and technicians, and also the introduction of
two new grades of clinical auxiliary, the orthodontic auxiliary and the clinical dental technician.
Subsequently, the GDC established a register for PCDs in the UK. Eventually it is intended that all
classes of PCD will be registered with the GDC.

With the introduction of more auxiliaries the role of the dentist will inevitably change, to become

more centred on diagnosis and Rx planning, and more complex Rx, with team leadership skills
becoming increasingly important.

LIES, DAMN LIES, AND STATISTICS
Sugar

e The UK per capita consumption of sugar is 1 kg/week.

e UK children receive about 1/5 to 1/4 of their energy intake from sugars. Of these 2/3 are added
sugars, > 2/3 of which come from sweets, table sugar, and soft drinks.3L

e 65% of all soft drink sales are to < 15-yr-olds.

e Low-income families consume more sugar/person/day than higher-income families.

Fluoride

e Water fluoridation U caries experience by about 50%.

e A cup of tea contains about 1 ppm. (1 in 3 people in UK take teabags abroad with them on
holiday!)

¢ At equivalent concentrations there is no difference in the efficacy of sodium fluoride or sodium
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monofluorophosphate-containing toothpastes.2

Caries

e A reduction of 10-60% in the caries experience of developed countries has been widely reported.
This is thought to be due to a variety of factors, including: fluoride toothpaste, increased public
awareness, changes in infant feeding practices, |} sugar consumption, and antibiotics in the food
chain.

e In addition, there has been a change in the pattern of carious attack, with a greater | in smooth
surface than fissure caries (perhaps reflecting the influence of fluoride).

e Small occlusal lesions appear to be becoming the predominant type of lesion.33

e BUT: there is some evidence to suggest that the U in caries may have halted in Britain.3%

Adult dental health 1988 33

1978 1988
Proportion of adults edentulous 30% 21%
Average condition of teeth:
® Missing 9 teeth 7.8 teeth ® Decayed 1.9 teeth 1 tooth e Fi

A marked regional variation was noted, with Scotland and N. Ireland having the smallest number of
sound untreated teeth (13 and 12.6, respectively). The average number of filled teeth was highest
in southern England (9.1).

Periodontal disease

® Prevalence in UK: 17-24 yrs 25+ yrs
Gingivitis T7% 87%
Periodontitis 3% 64%

e Recent estimates indicate that approximately 10-15% of adults may be at high risk of developing
progressive periodontal disease.

Child dental health

e The proportion of caries-free 5-yr-olds in England and Wales rose from 29% in 1973 to 55% in
1993, thus achieving one of the goals set by the WHO for the year 2000.3% By 2001/02 60% of 5-

yr-olds were caries free, 37 although the distribution of caries was highly skewed, with about 80%
of caries occurring in 20% of the population.

e Reductions in levels of dental caries among children in the UK since 1983 were substantially
greater in the permanent dentition than those found in primary dentition. However, levels of caries

are still substantial. In 2000/01 38% of 12-yr-olds in England and Wales had caries experience in

the permanent dentition38.

e Overall, 54% of 9-yr-old children are in need of orthodontic Rx.

Indices

DMFT decayed, missing, and filled permanent teeth.

dmft decayed, missing, and filled deciduous teeth.

deft decayed, exfoliated, and filled deciduous teeth.

dft decayed and filled deciduous teeth.

DMF'S decayed, missing, and filled surfaces in permanent teeth.
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CHAPTER 3 - PAEDIATRIC DENTISTRY
PRINCIPAL SOURCES AND FURTHER READING

R. Andlaw 1996 A Manual of Paedodontics, Churchill Livingstone. J. O. Andreasen 1981 Traumatic
Injuries of the Teeth, Munksgaard. J. O. Andreasen 1992 Atlas of Replantation and Transplantation
of Teeth, Mediglobe. G. J. Roberts and P. Longhurst 1996 Oral and Dental Trauma in Children and
Adolescents, OUP. R. R. Welbury 2001 Paediatric Dentistry, 2nd edn., OUP. M. E. J. Curzon 1999
Handbook of Dental Trauma, Wright. M. S. Duggal et al. 2002 Restorative Techniques in Paediatric
Dentistry, Dunitz. BSPD policy documents and clinical guidelines are available on the BSPD website:
http://www.bda.org/bspd.

THE CHILD PATIENT

Overview

I Treat the patient not the tooth.

Principal aims of Rx

Freedom from pain and infection.

¢ A happy and cooperative patient.

e Prevention.

e Development and maintenance of healthy and attractive primary and permanent dentitions.
Points to remember

¢ Praise good behaviour (reinforcement, p. 62), ignore bad.

¢ Involve parents (they determine whether child will return).

¢ Do not offer choice where there is none. Avoid rhetorical questions (Would you like to get into my
chair?).

e Children have short attention spans (with age).
e Children have U sensory acuity (may confuse pressure with pain, sensibility tests less reliable).
e Children have U manual dexterity, therefore need help with toothbrushing <7 yrs.

e Formulate a comprehensive Rx plan, which should address both operative and preventive care, at
an early stage.

e Start with easy procedures (e.g. OHI) and progress, at child's pace, to more complicated Rx.

e Set attainable targets for each visit and attain them.

The first visit

e Children should first visit a dentist as soon as they have teeth (i.e. about 6 months of age). For
young children, watching other members of the family receive Rx prior to their turn may be
preferable.

e Let parent accompany child: check medical history and reason for attendance.

e Talk to child: communication is the key to success!
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e Show patient chair, mirror, light, and explain purpose. (tell, show, do, p. 64).

e Count the patient's teeth.

e If good progress, polish a few teeth, but don't tire child by attempting too much.

¢ Show parent child's teeth and what has been done that visit.

e If child in pain, the source of this needs to be determined and dealt with as quickly as possible.

e Younger children can be more successfully examined if a parent sits with child facing and then
lowers child back on to his/her arm or the dentist's lap.

TREATMENT PLANNING FOR CHILDREN

Diagnosis Dental caries is often a rapidly progressing condition in children. It is essential to secure
an accurate diagnosis before making a Rx plan. This is achieved by taking a history, doing an
examination, and, where possible, taking bitewing radiographs.

= Bitewings are essential for an accurate diagnosis unless all surfaces of the primary molars can be
visualized (i.e. the dentition is spaced).

Rx plan The ultimate aim in dentistry for children is for the child to reach adulthood with good
dental status and a positive attitude towards dental health and dental Rx. The final Rx plan will take
into account the following considerations:

e Behaviour management (p. 64).

e Prevention (Chapter 2).

¢ Restorative Rx (p. 84).

e Developing occlusion.

I Remember to consider the developing occlusion:

e Long-term prognosis for first permanent molars (p. 154).

e Palpate for 313 at age 9-10 yrs (p. 162).

e Beware disturbances in eruption sequence (p. 66) and asymmetry.

e Early referral to specialist for skeletal discrepancies, and for any abnormal findings.

The Rx plan is drawn up visit by visit. Each visit has both a preventive and operative component
(delivering one preventive message per visit).

As it is considered to be easier to administer LA for maxillary teeth, these teeth are usually treated
before mandibular teeth.

Restorative care (i.e. repair) without prevention is of limited value.

Dental caries is treated by "preventive" measures; restoration purely repairs the damage caused by
the carious process.

Children with caries in primary molars treated by prevention alone are likely to experience
toothache/infection, especially if the child is young when the caries is first diagnosed. Therefore a
combination of prevention and restoration/extraction is indicated for most children with caries in the
primary dentition.
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Other considerations
Pain or evidence of infection may influence the order of the Rx plan.
Temporization of open cavities at the start of Rx:

e gives a good introduction to dentistry;

helps to minimize the risk of pain before Rx is completed;

e improves comfort (e.g. during brushing and eating);

e reduces salivary Streptococcus mutans count;

e produces a preliminary coronal seal, enhancing the chances of pulpal recovery and survival;
e may provide slow release of fluoride in the short term if a GI cement is used.

Delivery of care

Once the Rx plan has been decided upon, discuss appropriate delivery of care with the parent and
child:

e Council parent and patient about the Rx options.
e LA/sedation/GA—consider and discuss risks vs. benefits of each (p. 63).
e Plan operative care at a pace appropriate to the child's ability to cope.

e Be prepared to reconsider method of delivery of care (e.g. sedation/GA) if patient proves unable
to accept Rx using original delivery strategy.

Look out for any signs of underlying medical or social problems which may modify the Rx plan:
e small stature;

e failure to thrive;

e systemic disease;

« NAI (p. 106).
THE ANXIOUS CHILD

Techniques for behaviour management

Most of these are fancy terms to describe techniques that come with experience of treating children
over a period of time. However, for the student they may prove useful for answering essay
questions as well as for handling their first few child patients.

General principles

e Show interest in child as a person.

Touch > facial expression > tone of the voice > what is said.

Don't deny patient's fear.

Explain—why, how, when.

Reward good behaviour, ignore bad.
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¢ Get child involved in Rx, e.g. holding saliva ejector.

e Giving the child some control over the situation will also help them to relax, e.g. raising their
hand if they want you to stop for any reason.

Tell, show, do Self-explanatory, but use language the child will understand.

Desensitization Used for child with pre-existing fears or phobias. Involves helping patient to relax in
dental environment, then constructing a hierarchy of fearful stimuli for that patient. These are
introduced to the child gradually, with progression on to the next stimulus only when the child is
able to cope with previous situation.

Modelling Useful for children with little previous dental experience who are apprehensive. Encourage
child to watch other children of similar age or siblings receiving dental Rx happily.

Behaviour shaping The aim of this is to guide and modify the child's responses, selectively re-
inforcing appropriate behaviour, whilst discouraging/ignoring inappropriate behaviour.

Reinforcement This is the strengthening of patterns of behaviour, usually by rewarding good
behaviour with approval and praise. If a child protests and is uncooperative during Rx, do not
immediately abandon session and return them to the consolation of their parent, as this could
inadvertently reinforce the undesirable behaviour. It is better to try and ensure that some phase of
the Rx is completed, e.g. placing a dressing.

Should parent accompany child into surgery ? Essential on first visit, thereafter depends upon
childs's age. If in doubt ask child's preference. However, if parent is dental phobic, their anxiety in
the dental environment may adversely affect child, so in these cases it is probably wiser to leave
mum or dad in the waiting room. Some children will play up to an over-protective parent in order to
gain sympathy or rewards, and may prove more cooperative by themselves. However, many
parents wish to be involved in, and informed about their child's Rx. Ideally parents should be
motivated positively and instructed implicitly to act in the role of the 'silent helper'.

Sedation
Indicated for the genuinely anxious child who wishes to cooperate with Rx.

Oral: Drugs such as midazolam and chloral hydrate can be used, although specialized knowledge
and skills are required.

Intramuscular: rarely used in children.

Intravenous: rarely used in children.

Per rectum: popular in some Scandinavian countries.

Inhalation: uses nitrous oxide/oxygen mixture to produce relative analgesia (RA) and is most
popular technique for use with children. Effective for reducing anxiety and increasing tolerance of
invasive procedures in children who wish to cooperate but are too anxious to do so without help.

Technique, see p. 648. It is a good idea not to carry out any Rx during the visit when the child is
introduced to 'happy air'. Let child position nose-piece themselves.

Hypnosis

Hypnosis produces a state of altered consciousness and relaxation, though it cannot be used to

make subjects do anything that they do not wish. Although many good books! and articles are
available, attendance at a course is necessary to gain experience with susceptible subjects, so the
operator has confidence in his abilities. It can be described as either a way of helping the child to
relax, or as a special kind of sleep.

General anaesthesia
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Allows dental rehabilitation and/or dental extractions to be achieved at one visit. General
anaesthesia should only be used for dental Rx when absolutely necessary (i.e. when other methods
of management, e.g. local analgesia or sedation, are deemed unsuitable). Alternative strategies and
the risks of general anaesthesia must be discussed to enable parents to make an informed decision.
From December 2001 dental general anaesthesia in the UK can only be provided in a hospital

setting.2

Risks

The risk of unexpected death of a healthy person:

¢ under general anaesthesia has been estimated to be about 3 in 1 million;

e under sedation has been estimated to be about 1 in 2 million.

Other behaviour problems and their management

e The questioner attempts to delay Rx by a barrage of questions. Firm but gentle handling is
needed. Tell the patient that you understand their anxieties and that you will explain as you go
along.

e The temper tantrum: Try to establish communication. Praise good and ignore bad behaviour. Set

an easily achievable goal e.g. brushing teeth and make sure it is achieved—comment on the
positive outcome, not what was not achieved.

THE CHILD WITH TOOTHACHE

When faced with a child with toothache the dentist has to use his clinical acumen to try and
determine the pulpal state of the affected tooth/teeth, as this will decide the Rx required. To that
end the following investigations may be employed:

History Take a pain history (see p. 260) from the child and parent. Beware of variations in
accuracy; anxious children may deny being in pain when faced with an eager dentist, whereas
parents who feel guilty for delaying seeking dental Rx may exaggerate pain. Remember some
pathology is painless, e.g. chronic periradicular periodontitis.

Examination Swelling, temperature, lymphadenopathy. Intraorally look for caries, abscesses,
chronic buccal sinuses, mobile teeth (? due to exfoliation or apical infection) and erupting teeth.

Percussion Can be unreliable in children. Care needed to establish a consistent response.
Sensibility testing Again, this is unreliable in primary teeth, but for permanent teeth a cotton-wool
roll, ethyl chloride, and considerable ingenuity may provide some useful information. In older
children electric pulp testing may be helpful.

Radiographs Bitewing radiographs are most useful, because not only are they less uncomfortable
for small mouths than periapicals, but they also show up the bifurcation area where most primary
molar abscesses start.

Remember, the only 100% accurate method is histological!

Diagnosis

Fleeting pain on hot/cold/sweet stimuli = Reversible pulpitis.

Longer-lasting pain on hot/cold/sweet stimuli = irreversible pulpitis.

Spontaneous pain with no initiating factor (no mobility, not TTP) = irreversible pulpitis.

Pain on biting and pressure and/or swelling and tenderness of adjacent tissues, mobility = acute

http://online.statref.com/Document/DocumentBodyContent.aspx?Docld=19&FxId=1... 15/11/2006



Oxford Handbook of Clinical Dentistry - 4th Ed. (2005) Page 6 of 40

periradicular periodontitis.

With a fractious child keep examination and operative intervention to a minimum, doing only what
is necessary to alleviate pain and win child's trust.

If extractions under a GA are required consider carefully the long-term prognosis of remaining teeth
to try and avoid a repeat of the anaesthetic in the near future.

Other common potential causes of toothache:
e Dentoalveolar trauma (p. 104).
e Mucosal ulceration (p. 440).

e Teething (p. 68).

Diagnosis Emergency management Definitive manage
Reversible pulpitis LA Pulpotomy or
extraction

Excavate soft caries:
If exposed and vital—dress
ledermix/formocresol.
Restore temporarily with a zinc
oxide/eugenol cement
Irreversible pulpitis LA Pulpotomy/pulpect
or extraction
Excavate soft caries:
If exposed and vital—dress
ledermix/formocresol.
Restore temporarily with a zinc
oxide/eugenol cement
Acute periodontitis LA (may not be necessary if loss
of vitality is certain)
Excavate soft caries until pulp
chamber accessed — dress pulp
chamber with formocresol or
Iedermix on cotton wool. Seal
with temporary dressing
Acute periodontitis with
facial swelling
If Antibiotics and analgesics
e No or mild pyrexia (<38°C) Extraction of tooth (or pulpectomy in selected cases) on

ABNORMALITIES OF TOOTH ERUPTION AND
EXFOLIATION

Natal teeth are usually members of the primary dentition, not supernumerary teeth, and so should
be retained if possible. Most frequently affect mandibular incisor region and, because of limited root
development at that age, are mobile. If in danger of being inhaled or causing problems with breast-
feeding, they can be removed under local analgesia.

Teething As eruption of the primary dentition coincides with a diminition in circulating maternal
antibodies, teething is often blamed for systemic symptoms. However, local discomfort, and so
disturbed sleep, may accompany the actual process of eruption. A number of proprietary 'teething'
preparations are available, which usually contain a combination of an analgesic, an antiseptic, and
anti-inflammatory agents for topical use. Having something hard to chew may help, e.g. teething
ring.

Eruption cyst is caused by an accumulation of fluid or blood in the follicular space overlying an

erupting tooth. The presence of blood gives a bluish hue. Most rupture spontaneously, allowing
eruption to proceed. Rarely, it may be necessary to marsupialize the cyst.
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Failure of/delayed eruption It must be remembered that there is a wide range of individual variation
in eruption times. Developmental age is of more importance in assessing delayed eruption than
chronological age.

= Disruption of normal eruption sequence and asymmetry in eruption times of contralateral teeth
>6 months warrants further investigation.

General causes Hereditary gingival fibromatosis, Down syndrome, Gardner syndrome,
hypothyroidism, cleido-cranial dysostosis, rickets.

Local causes

¢ Congenital absence. Is the most likely cause for failure to appearance of 2 (p. 70).
e Crowding. Rx: extractions.

e Retention of primary tooth. Rx: extraction of primary tooth.

e Supernumerary tooth. Is the most likely reason for failure of eruption of 1 (p. 70).
e Dilaceration (p. 74).

e Dentigerous cyst.

e Trauma to primary tooth leading to apical displacement of permanent incisor.

e Abnormal position of crypt. Rx: extraction or orthodontic alignment. See options for palatally
displaced 3 (p. 162).

e Primary failure of eruption usually affects molar teeth. The aetiology is not understood. Although
bone resorption proceeds above the unerupted tooth, they appear to lack any eruptive potential.
Rx: keep under observation, but ultimately extraction may be necessary.

Infraoccluded (ankylosed) primary molars Occur where the primary molar has failed to maintain its
position relevant to the adjacent teeth in the developing dentition and is therefore below the
occlusal level of adjacent teeth. Caused by preponderance of repair in normal resorptive/repair
cycle of exfoliation. This is usually self-correcting (if the permanent successor is present and not

ectopic) and the affected tooth is exfoliated at the normal time.3 However, where the premolar is
missing or where the infraoccluded-molar appears in danger of disappearing below the gingival
level, extraction may be indicated.

Ectopic eruption of the upper first permanent molars resulting in an impaction of the tooth against
the E occurs in 2-5% of children. It is an indication of crowding. In younger patients (<8 yrs) it may
prove self-correcting (‘jump'). If still present after 4-6 months ('hold"') or in older children, insertion
of an orthodontic separating spring (or a piece of brass wire tightened around the contact point)
may allow the 6 to jump free. More severe impactions should be kept under observation. If the E
becomes abcessed or the 6 is in danger of becoming carious then the primary tooth should be
extracted. The resulting space loss can be dealt with as part of the overall orthodontic Rx plan later.

Premature exfoliation Most common reason for early tooth loss is extraction for caries. Traumatic
avulsion is less common. More rarely, systemic disease such as leukaemia, congenital or cyclic
neutropenia, diabetes, hypophosphatasia, Langerhans cell hystiocytosis, Papillon-Lefevre syndrome,
Chediak-Higashi syndrome, or Down syndrome may result in an abnormal periodontal attachment
and thus premature tooth loss (p. 224). Alveolar bone loss in a young child is a serious finding and
warrants referral.
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Normal sequence of eruption (permanent dentition)

ABNORMALITIES OF TOOTH NUMBER

Anodontia

Means complete absence of all teeth. Rare. Partial anodontia is a misnomer.

Oligodontia

American term indicating absence of one or more teeth.

Hypodontia
British equivalent of oligodontia.

Prevalence primary dentition 0.1-0.9%, secondary dentition 3.5-6.5%.% In Caucasians most
commonly affected teeth are 8 (25-35%), 2 (2%), +5 (3%). Affects F > M and is often associated
with smaller than average tooth size in remainder of dentition. Peg-shaped 2 often occurs in
conjunction with absence of contralateral 2 NB 3 migrates down guided by the distal aspect of 2.
When 2 is absent, peg-shaped, or small-rooted, it is important to monitor the upper 3 for signs of
ectopic eruption.

Aetiology Often familial—polygenic inheritance. Also associated with ectodermal dysplasia and Down
syndrome.

Rx: Primary dentition—none. Secondary dentition—depends on crowding and maloccusion.
8—none.

2—see p. 122,

S—(NB late development of S not unknown). If patient crowded, extraction of E, either at around 8

yrs for spontaneous space closure or later if space is to be closed as a part of orthodontic Rx. If
lower arch well-aligned or spaced, consider preservation of E, and bridgework later.

Hyperdontia

Better known as supernumerary teeth.

Prevalence Primary dentition 0.8%, secondary dentition 2%.2 Occurs most frequently in
premaxillary region. Affects M > F. Associated with cleido-cranial dysostosis and CLP. In about 50%
cases supernumerary in primary dentition followed by supernumerary in secondary dentition, so
warn mum!

Aetiology Theories include: offshoot of dental lamina, third dentition.

Classification either by

Shape or Position
Conical (peg-shaped) Mesiodens
Tuberculate (barrel-shaped) Distomolar
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Supplemental Paramolar
Odontome

Effects on dentition and Rx

e No effect. If unerupted keep watch if erupts—extract.
e Crowding. Rx: extract; if supplemental, extract tooth with most displaced apex.

e Displacement. Can cause rotation and/or displacement. Rx: extraction of supernumerary and
fixed appliance, but tendency to relapse.

e Failure of eruption. Most likely cause of 1 to fail to erupt. Rx: extract supernumerary and ensure
sufficient space for unerupted tooth to erupt. May require extraction of primary teeth and/or

permanent teeth and appliances. Then wait. Average time to eruption in these cases is 18 months.2
If after 2 yrs unerupted tooth fails to erupt despite sufficient space may require conservative
exposure and orthodontic traction.

ABNORMALITIES OF TOOTH STRUCTURE

Disturbances in structure of enamel

Enamel usually develops in two phases, first an organic matrix and second mineralization.
Disruption of enamel formation can therefore manifest as:

Hypoplasia

Caused by disturbance in matrix formation and is characterized by pitted grooved, or thinned
enamel.

Hypomineralization

hypocalcification is a disturbance of calcification. Affected enamel appears white and opaque, but
post-eruptively may become discoloured. Affected enamel may be weak and prone to breakdown.
Most disturbances of enamel formation will produce both hypoplasia and hypomineralization, but
clinically one type usually predominates.

Aetiological factors (not an exhaustive list)

Localized causes: Infection, trauma, irradiation, idiopathic (see enamel opacities, p. 74).

Generalized causes:

1 Environmental (chronological hypoplasia).
(a) Pre-natal, e.g. rubella, syphilis.

(b) Neo-natal, e.g. prolonged labour, premature birth.
(c) Post-natal, e.g. measles, congenital heart disease, fluoride, nutritional.

2 Hereditary
(a) Affecting teeth only—amelogenesis imperfecta.

(b) Accompanied by systemic disorder, e.g. Down syndrome.
Chronological hypoplasia
So called because the hypoplastic enamel occurs in a distribution related to the extent of tooth

formation at the time of the insult. Characteristically, due to its later formation, 2 is affected nearer
to its their incisal edge than 1 or 3.
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Fluorosis, p. 32.
Rx of hypomineralization/hypoplasia depends on extent and severity:

Posterior teeth Small areas of hypoplasia can be sure-sealed or restored conventionally, but more
severely affected teeth will require crowning. SS crowns (p. 90) can be used in children as a semi-
permanent measure.

Anterior teeth Small areas of hypoplasia can be restored using composites, but larger areas may
require veneers (p. 288) or crowns. For Rx of fluorosis, see p. 74.

Molar incisor hypomineralization (MIH)

e Aetiology unknown, but prevalence appears to have 1 over the past two decades in developed
countries.

e Primarily affected 1st permanent molars but significant proportion of affected individuals have
defects on permanent incisors.

¢ Affected 6 have hypomineralized defects of enamel, which vary from discoloration to severe
enamel dysplasia exhibiting post-eruptive breakdown. Sensitivity 11, secondary caries . Defects
may affect anything from one to all 6s.

¢ Yellow/white opacities on buccal surface of affected incisors. Distribution often asymmetrical. No
clear chronological pattern. Incisors less prone to enamel breakdown than 6.

Rx options include intracoronal restoration, stainless steel crowns, or extraction (p. 154). Opacities
in anterior teeth can be improved by partial composite veneering.

Amelogenesis imperfecta

Many classifications exist, but generally these are classified by the type of enamel defect and/or the
mode of mode of inheritance.

Main types

Hypoplastic — The enamel may be thin (smooth or rough) or pitted. Most commonly autosomal
dominant inheritance.

Hypocalcified — Enamel is dull lustreless, opaque white, honey, or brown coloured. Enamel may
breakdown rapidly in severe case. Sensitivity I, calculus  common. May be autosomol dominant or
recessive.

Hypomaturation — mottled or frosty looking white, opacities, sometimes confined to incisal third of
crown ("snow-capped teeth").

Usually both primary and secondary dentitions and all the teeth are affected. The different
subgroups give rise to a wide variation in clinical presentation, ranging from discoloration to soft
and/or deficient enamel. It is therefore difficult to make general recommendations, but it is wise to
seek specialist advice for all but the mildest forms. Rx: in more severe cases, SS crowns and
composite resin can be used to maintain molars and secondary incisors, prior to more permanent
restorations when child is older.

Disturbances in the structure of dentine

Disturbances in dentinogenesis include dentinal dysplasias (types I and II), regional
odontodysplasia, vitamin D-resistant rickets, and Ehlers-Danlos syndrome—all of which are rare. A
commoner defect is hereditary opalescent dentine, referred to as dentinogenesis imperfecta (II).
Main types of dentinogensis imperfecta:

I—associated with osteogenesis imperfecta.
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II—teeth only.

Dentinogenesis imperfecta affects 1 in 8000 people. Both primary and secondary dentitions are
involved, although later-formed teeth less so. Affected teeth have an opalescent brown or blue hue,
bulbous crowns, short roots, and narrow flame-shaped pulps. The ADJ is abnormal, which results in
the enamel flaking off, leading to rapid wear of the soft dentine. Rx: along similar lines as for
severe amelogenesis.

I Early recognition and Rx of amelogenesis and dentinogenesis imperfecta important to prevent
rapid tooth wear.

Disturbances in the structure of cementum
Hypoplasia and aplasia of cementum are uncommon. The latter occurs in hypophosphatasia and
results in premature exfoliation. Hypercementosis is relatively common and may occur in response

to inflammation, mechanical stimulation, or Paget's disease, or be idiopathic. Concrescence is the
uniting of the roots of two teeth by cementum.

ABNORMALITIES OF TOOTH FORM’

Overview

Normal width 1 = 8.5 mm, 2 = 6.5 mm.

Double teeth

Gemination

Occurs by partial splitting of a tooth germ. Fusion occurs as a result of the fusion of two tooth
germs. As fusion can take place between either two teeth of the normal series or, less commonly,
with a supernumerary tooth, then counting the number of teeth will not always give the correct
aetiology.

As the distinction is really only of academic interest, the term 'double teeth' is to be preferred. Both
primary and secondary teeth may be affected and a wide variation in presentation is seen. The
prevalence in the secondary dentition is 0.1-0.2%.

Rx for aesthetics should be delayed to allow pulpal recession. If the tooth has separate pulp
chambers and root canals, separation can be considered. If due to fusion with a supernumerary

tooth, the supernumerary portion can be extracted. Where a single pulp chamber exists either the
tooth can be contoured to resemble two separate teeth or the bulk of the crown reduced.

Macrodontia/megadontia

Generalized macrodontia rare, but is unilaterally associated with hemifacial hypertrophy. Isolated
megadont teeth are seen in 1% of 2 dentitions.

Microdontia
Prevalence primary dentition < 0.5%. In secondary dentition overall prevalence is 2.5%. Of this
figure 1-2% is accounted for by diminutive 2S Peg- shaped 2S often have short roots and are

thought to be a possible factor in the palatal displacement of 3S (p. 156). 8 also commonly
affected.

Dens in dente

This is really a marked palatal invagination, which gives the appearance of a tooth within a tooth.
Usually affects 2, but can also affect premolars. Where the invagination is in close proximity to the
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pulp, early pulp death may ensue. Fissure sealing of the invagination as soon as possible after
eruption may prevent this, but is often too late. Conventional RCT is difficult and extraction is
usually required.

Dilaceration

Describes a tooth with a distorted crown or root. Usually affects 1. Two types seen, dependent upon
aetiology.

Developmental§ Traumatic

Crown turned upward and labially Crown turned palatally
Regular enamel and dentine Disturbed enamel and dentine
Usually no other affected teeth formation seen

Affects F > M No sex predilection

The traumatically induced type is caused by intrusion of the primary incisor, resulting in
displacement of the developing secondary incisor tooth germ. The effects depend upon the
developmental stage at the time of injury.

Rx: depends upon severity and patient cooperation. If mild it may be possible to expose crown and

align orthodontically provided the apex will not be positioned against the labial plate of bone at the
end of the Rx, otherwise extraction indicated.

Turner tooth

Term used to describe the effect of a disturbance of enamel and dentine formation by infection from
an overlying primary tooth therefore usually affects premolar teeth. Rx: as for hypoplasia, p. 70.

Taurodontism
Of academic interest only, but seems to crop up on X-rays in exams much more frequently than in

clinical practice. Means bull-like, and radiographically an elongation of the pulp chamber is seen.
Rx: none required.

ABNORMALITIES OF TOOTH COLOUR

Extrinsic staining By definition this is caused by extrinsic agents and can be removed by
prophylaxis. Green, black, orange, or brown stains are seen, and may be formed by chromogenic
bacteria or be dietary in origin. Chlorhexidine mouthwash causes a brown stain by combining with
dietary tannin. Where the staining is associated with poor oral hygiene, demineralization and
roughening of the underlying enamel may make removal difficult. Rx: a mixture of pumice powder
and toothpaste or an abrasive prophylaxis paste together with a bristle brush should remove the
stain. Give OHI to prevent recurrence.

Intrinsic staining This can be caused by:
e Changes in the structure or thickness of the dental hard tissues, e.g. enamel opacities.

e Incorporation of pigments during tooth formation, e.g. tetracycline staining (blue/brown),
porphyria (red).

¢ Diffusion of pigment into hard tissues after formation, e.g. pulp necrosis products (grey), root
canal medicaments (grey).

Enamel opacities are localized areas of hypomineralized (or hypoplastic) enamel. Fluoride (p. 32) is
only one of a considerable number of possible aetiological agents.

Rx: four possible approaches:

1 Acid pumice abrasion technique is used only for surface enamel defects. Hydrochloric acid
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technique (quicker), or phosphoric acid technique (slower but potentially safer). Pre-up photos are
helpful to assess improvement

= Rubber dam, protective eyewear, bicarbonate of soda placed around teeth to be treated, and
care, essential.

Hydrochloric acid technique

A mixture of 18% hydrochloric acid and pumice is applied to the affected area using a wooden stick.
The mixture is rubbed into the surface for 5 sec and then rinsed away. These two steps are
repeated (max. 10 times—removing < 0.1 mm enamel) until the desired colour change is achieved.

The enamel is then polished and a fluoride solution applied.2
Phosphoric acid technique

Etch with 30-50% orthophosphoric acid for 1 min, wash, then pumice slurry (pumice and water) on
rubber prophy cup for 1 min (take care not to overheat the tooth). Wash. Repeat etch and pumice
stage twice more, washing between. Dry tooth and apply topical fluoride solution (avoid pigmented
varnishes). May be repeated up twice more, but leave at least 6 weeks before each repeat to check
for improvement.

2 Bleaching, p. 316.
3 Veneers, p. 292.

4 Crowns, p. 284.

ANATOMY OF PRIMARY TEETH (AND RELEVANCE TO
CAVITY DESIGN)

Primary teeth differ in several respects from permanent teeth, affecting both the sequelae of dental
disease and its management.

Thinner enamel (1) Enamel in primary teeth is approximately 1 mm thick, which is 1/2 that of
secondary teeth.

Larger pulp horns (2) The pulp chamber in primary teeth is proportionately larger, with more
accentuated pulp horns. DE—three pulp horns MB, DB, and palatal. DE—four pulp horns MB, ML, DB,
and DL. These features mean that caries will affect the pulp sooner and there is a greater likelihood
of pulp exposure during cavity preparation. Aim for 0.5-1.0 mm penetration of dentine only.

Pulpal outline (3) follows the amelo-dentinal junction more closely in primary teeth, therefore cavity
floor should follow external contour of tooth sinuously to avoid exposure.

Narrower occlusal table Greater convergence of the buccal and lingual walls results in a
proportionately narrower occlusal table. This is more pronounced in D than E. Therefore, over-
extension of an occlusal cavity or lock can lead to weakening of the cusps.

Broad contact points (4) This makes detection of interproximal caries more difficult, and means that
in primary molars divergence of the buccal and lingual walls towards the approximal surface is
necessary to ensure cavity margins are self-cleansing. Isthmus should not extend >1/2 intercuspal
distance.

Bulbous crown (5) primary molars have a more bulbous crown form than secondary, molars,
making matrix placement more difficult.

Inclination of the enamel prisms (6) In the cervical 1/3 of primary molars the enamel prisms are
inclined in an occlusal direction so there is no need to bevel the gingival floor of a proximal box.

Cervical constriction (7) is more marked in primary molars, therefore if the base of the proximal
box is extended too far gingivally it will be difficult to cut an adequate floor without encroaching on
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the pulp.

Alveolar bone permeability This is increased in younger children, thus it is usually possible to
achieve local anaesthesia of primary mandibular molars by infiltration alone, up to 6 yrs of age.

Thin pulpal floor and accessory canals (8) may explain the greater incidence of inter-radicular
involvement following pulp death.

Root form (9) primary molars have proportionately longer roots than their permanent counterparts.
They are also more flared to straddle the developing premolar tooth. The roots are flattened MD, as
are canals within.

Radicular pulp (10) follows a tortuous and branching path, making complete cleansing and
preparation of the root canal system almost impossible, although instrumenting canals is often
easier than suggested in some texts. In addition, as the roots resorb, a different approach to RCT is
needed for the primary dentition, pure zinc oxide and eugenol being the obturation material of
choice.

O ] O LA I Lab P sl

e

10

B L M (W
Cross-sections of second deciduous molar showing features of anatomy of primary molars.

EXTRACTION VERSUS RESTORATION OF PRIMARY TEETH

Despite a welcome reduction in the prevalence of dental decay, the dilemma of whether to restore
or extract a primary tooth is still all too familiar. In making a decision a number of factors should be
considered:

Age This will influence the likely cooperation for restorative procedures, the expected remaining
length of service of the affected tooth, and the severity of sequelae following early tooth loss (as
the earlier the tooth is lost the greater the potential for space loss).

Medical history Possible sources of recurrent bacteraemia should be avoided in patients with a
history of cardiac disease and in the immunocompromised. (Hence pulp therapy is inappropriate
and extractions should be carried out under antibiotic cover). In haemophiliacs, extractions should
be avoided and primary teeth preserved, if possible, until their exfoliation. Prevention is particularly
important in these patients.

Motivation and cooperation of parents As it is the parents that bring the child to the surgery, we
must explain to them the benefits of maintaining the primary dentition. Unfortunately, a small
proportion of the population still regard a dentist that fills primary teeth with suspicion—after all,
everyone knows that baby teeth fall out!

Caries rate In a child with an otherwise caries-free mouth every attempt should be made to

preserve an intact dentition. Where there is extensive caries, restoration of 2nd primary molars and
loss of first Primary molars can be an acceptable compromise.
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Pain If a child is suffering pain from one or more teeth, this needs to be alleviated as soon as
possible. If symptom-free, then the dentist will have more time to explore the extent of the lesion
(s) and the child's cooperation.

Extent of lesion(s) In primary molars destruction of the marginal ridge indicates a high probability

of pulpal involvement.19 If several primary molars require pulp therapy, and cooperation/motivation
is poor, serious thought should be given to extraction rather than restoration.

Position of tooth Although early loss of primary incisors will have little effect, extraction of C, D, or E
will, in a crowded patient, lead to localization of the crowding. Extraction of Es, particularly in the
upper arch, should be deferred, if possible, until the first permanent molar has erupted.

Presence/absence of permanent successor Bear in mind the amount of crowding present and the
likelihood of spontaneous space closure.

Malocclusion If still undecided, it is worth considering the occlusion. In a particularly crowded case,
restoration of a decayed tooth may be indicated if further space loss would mean that extraction of

more than one premolar per quadrant would be required. Much has been written about
compensating (same tooth in opposing arch) and balancing (contralateral tooth) extractions,

although this is still an area of an area of some controversy.ﬂ The rationale is that a symmetrical
problem is easier to deal with later, but if taken to its logical conclusion, gross caries of Dl and [E will
result in a clearance!, In general, loss of C, T, or D in a crowded patient should be balanced to
prevent a centre-line shift.

So much for the theory; in practice, it should be remembered that a happy and cooperative patient
is more important long term. For some children this may mean that the extraction of several
carious teeth at the one visit is preferable to prolonged open combat in the dental chair. For most,

restoration is better than running the risk of a GA, which in itself may be a distressing experience.
Inevitably, the wrong decision will sometimes be made, but we are all human.

LOCAL ANALGESIA FOR CHILDREN

Although there is no scientific evidence to suggest that primary teeth are less sensitive than
secondary teeth, clinically it is often possible to complete cavity preparation without LA, provided
extensive dentine removal is not required. However, Walls et al. found that restorations placed

without LA did not survive as long as those where LA was used.12

General principles

e Explain to patient in terms they will understand what you are trying to do and why.
e Use flavoured topical anaesthesia (20% benzocaine).

¢ Warm anaesthetic solution to room temperature only.

e Use fine-gauge disposable needle.

e Always have DN to assist.

e Hold mucosa taut.

e Use slow rate of injection.

e Warn about post-op numbness and avoidance of self-inficted trauma (e.g. lip chewing).
Choice of anaesthetic agent

First choice: lignocaine 2% with 1:80 000 adrenaline.

Second choice: prilocaine 3% with felypressin (0.31 IU/ml)—gives less profound anaesthesia.
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Dosage

Lignocaine maximum dose = 4.4 mg/kg. Prilocaine maximum dose = 6.6 mg/kg In both cases this
equates to a maximum of 2.2 ml for a 10 kg, 1.5-yr-old child and 4.4 ml for a 20 kg, 5-yr-old.

Infiltration injection

Used for maxillary teeth, mandibular incisors, and lower primary molars before & has erupted. After
6 yrs of age bone permeability is reduced and an IDB is required. Technique as for adults (p. 644).
In children, the malar buttress overlies 6, so it is often advisable to deposit some solution over the
more permeable bone mesial and distal to this tooth.

Block injection

Inferior dental block Using thumb and forefinger, find the shortest width of ramus. Penetrate about
1 cm into lingual tissues from internal oblique ridge, on a line between thumb and finger. An
aspirating syringe is essential.

Posterior superior alveolar block is rarely required in children. If necessary due to failure of
infiltration for 6, the technique should be modified by depositing solution distal to the zygomatic
buttress and massaging it backwards towards the posterior superior alveolar foramen (maxillary

molor block).12
Alternative techniques

Intraligamentary injection These purpose-designed syringes have an ultra-short needle and a 'gun’
or 'pen' appearance. This makes it helpful for children with a needle phobia, or as a more
acceptable alternative or adjunct to an IDB. In addition, as the lips and tongue are not
anaesthetized it is useful for young or disabled children, in whom there is a greater risk of post-
operative soft-tissue trauma.

Jet injection In this technique a jet syringe (e.g. Syrijet or Injex) is used to inject LA solution under
pressure through mucosa and bone to a depth of about 1 cm. Useful for producing soft-tissue
analgesia prior to conventional LA injection or for infiltration analgesia, and for patients who will not
contemplate LA using a needle.

Computer-controlled delivery (e.g. The Wand) Allows carefully controlled slow delivery via a line
and needle resembling an IV giving set. Especially useful for direct palatal analgesia.

RESTORATION OF CARIOUS PRIMARY TEETH

Making an accurate pre-operative diagnosis (including appropriate radiagraphs) and Rx plan is
essential. This will enable Rx to be provided as efficiently as possible (p. 62)

Local anaesthesia, p. 82.

Isolation Ideally, rubber dam should be used routinely for all restorative procedures. It not only
protects the airway, but also improves moisture control and visibility, and aids in patient
management. It is essential for all root canal and pulp therapy for permanent teeth, and advisable
for restoration of primary teeth. If placement of rubber dam is not possible, plastic disposable
salivary ejectors are better tolerated than the metal flange type.

Instruments

Burs High-speed; pear-shaped bur numbers 330 and 525, and short fissure bur number 541. Slow-
speed: a selection of pear-shaped and round burs are most useful. For access use a small bur, and
for caries removal use the largest round bur which fits into the cavity.

Handpiece A miniature-head handpiece is invaluable. Some children are apprehensive of the
aspirator tip, making use of a high-speed, water-cooled handpiece difficult; others find the vibration
of the slow-speed handpiece distressing, and may confuse it with pain. In these cases a vivid
imagination and considerable ingenuity help. It is possible, but time-consuming, to complete cavity
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preparation with hand instruments.
Material selection for intracoronal restorations

Amalgam In spite of concerns about toxicity and environmental pollution, this still remains an
acceptable and durable material for class I and II restorations in primary molars.

GI cement Has advantages of adhesion and fluoride release, but more technique sensitive that
amalgam and less wear resistant. Most useful in non-load bearing class III and V catives,
temporization of primary teeth in young, pre-cooperative children, or teeth within a year or so of
exfoliation.

Compomer A modified composite-type material with some of the properties of GI cement. More
technique and moisture sensitive than amalgam, but studies suggest similar longevity.

Composite resin Early studies suggested poor performance in primary teeth, but modern materials

placed with good isolation (i.e. rubber dam) should perform similarly to compomers, although little
recent data on performance in primary molars exists.

= Plastic, intracoronal restorations perform best in primary molars with small class I and II
cavities. Stainless steel crowns (p. 90) give superior longevity where lesions are more extensive.

Principles of cavity design

Outline form should include any undermined enamel. Extension for prevention is now outmoded,
but any suspect adjacentfissures should be included. Do not cross transverse marginal ridges unless
they are undermined.

Caries removal Caries should be excavated from the ADJ first. If necessary, you may need to re-
establish outline form to improve access to ensure ADJ is caries free. Then progress to carefully

removing caries from floor.

Resistance form/retention form The completed restoration must be able to adequately resist
dislodgement. Usually a 90° cavosurface angle and caries removal suffice.

Reasons for failure of restorations in primary teeth

e Recurrent caries, often due to failure to adequately complete caries removal because of flagging
patient cooperation or failure to use adequate local analgesia. If unable to finish cavity it is better to
place a temporary dressing and try again at another visit.

e Cavity preparation does not satisfy the mechanical requirements of the filling material.

e Inadequate moisture control, especially true of GI cements, compomers, and composites.

e Presence of occlusal high spot.

Many others, but these are the most common.

Useful tips

e Let the child participate by 'looking after' the saliva ejector or cotton wool.

e If the child is nervous give them some control by asking them to signal, e.g. by raising their
hand, if they want you to stop.

o If the child's cooperation runs out before the cavity is completed, try and ensure all caries is
removed from the amelo-dentinal junction and place a dressing of either ZnO or GI cement. This
can then be left for several visits, until you are ready to try again.

e Vibration is less of a problem with lower teeth, therefore if possible start with a lower tooth.
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e However, giving LA is easier in the maxilla.
e Don't try to do too much at one visit; quadrant conservation is not really feasible in an 8-yr-old!

Communication

= It is important to explain to the child what you are trying to do, and why, in terms they can
understand.

It may be helpful to describe some of the instruments we use in ways that can make them seem
less threatening to a child, e.q.

slow-speed handpiece Mr Buzz/buzzy bee/bumble bee
high-speed handpice Mr Spray/wizzy brush/tooth tickler
handpiece and prophylaxis cup electric toothbrush/tooth polisher
aspirator tip vacuum cleaner/hoover
rubber dam tooth raincoat
saliva ejector straw
curly-wurly (coiled type only)
air from 3-in-1 wind
fissure sealan plastic coating
etchant solution tooth shampoo/cleaner
lemon juice
cotton wool roll snowman
dental light the sun/car light

CLASS I IN PRIMARY MOLARS

See p. 78 for anatomy of primary molars and effect upon cavity design. Have all necessary
instruments and filling materials ready so that appointment is kept as short as possible.

e Explain and show child (and parent) what you are trying to do.
e LA if required (p. 82).

¢ In small cavity will need to gain access and this is most easily done with a high-speed handpiece
and pear-shaped bur. The outline can then be established and caries removed.

e In larger cavities an excavator or large round bur can be used to start caries removal from the
walls. Any undermined enamel should be cut back.

e If caries deep, stop and re-assess whether pulpotomy (p. 96) required.

e Check retention and walls are caries free.

e Wash and dry cavity.

e Line with hard-setting calcium hydroxide if using amalgam.

e Place amalgam incrementally. GI or composite are also acceptable.

e Check occlusion

e This is usually a good opportunity to reinforce any preventive advice, but keep it brief.
= Praise child, and if bribery has not been used don't forget the sticker/ badge/toothbrush.

Polishing of amalgam restorations in primary molars is unnecessary.
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Cross-sectional view of class I restoration (bucco-lingually).

CLASS II IN PRIMARY MOLAR—AMALGAM

See p. 78 for anatomy of primary molars and effect upon cavity preparation. Class II cavities are
designed for the Rx of inter proximal caries and consist of three parts.

Occlusal key is designed to retain the restoration and eliminate any occlusal caries. Should be
prepared first and is identical to class I cavity preparation, p. 84. This component is essential for
class II amalgam restorations, but can be omitted for minimal cavities restored with adhesive
materials.

Isthmus joins the occlusal key with the interproximal box. It is the part of the filling most prone to
fracture. Dimensions of the isthmus are a balance between:

adequate depth adequate width

withoutrisking —_______ without weakening

pulpal exposure A cusps

(1.5-2 mm) (1/3 - 1/2 distance between cusps)

Approximal box To allow access for caries removal. Ideally should just extend into embrasures and
walls should converge occlusally.

Minimal caries with marginal ridge intact (usually diagnosed on pre-operative b/w radiographs).
e Follow steps for small occlusal cavity.

e When occlusal cavity (key) complete, extend it towards approximal surface. Most texts advise
retaining some enamel inter-proximally to protect adjacent tooth, but this is often easier said than
done.

e Establish floor of box, taking care not to extend beyond maximum bulbosity of tooth.

e Fracture away remaining approximal enamel with hand instruments.

e Complete preparation of box following external contours of tooth and 90° cavosurface angle.
e Remove all caries. If exposure, then pulp Rx.

e Check retention.

e If amalgam, place hard-setting lining; if adhesive material, no lining needed.

e Position narrow matrix band and wedge.

e Place material and shape/carve with matrix in place. Light cure if necessary.

e Check occlusion.

More advanced approximal caries (marginal ridge broken down--likelihood of pulpal involvement).
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Plastic restorations perform best in class I and small class II cavities. In extensive cavities and/or
where pulp Rx is necessary, stainless steel crowns provide a more durable restoration.

Cross-section of Tlemo restoration (mesio-distally).

STAINLESS STEEL CROWNS

= SS crowns are the most durable restoration for primary molars with extensive caries, caries on
three or more surface, and those where pulp Rx has been performed.

I Although made of stainless steel, SS crowns do contain small traces of nickel and are therfore
not suitable for patients with a known nickel allergy.

Indications
e Badly broken down primary molar.
e After pulp therapy in primary molars.

e As interim measure for secondary molars, where crowns are required but the patient is too
young.

e Temporary coverage during preparation of cast crown for pre molar or secondary molar.

e Developmental anomalies.

e Severe tooth loss due to bruxism/erosion.

Instruments High-speed tapered diamond bur (e.g. 582) and diamond occlusal wheel. Straight
handpiece and a stone. Slow-speed handpiece and burs as required. Crown scissors, dividers,
selection of suitable crowns, and Adam's pliers. Johnstone contouring pliers (number 114) and Abel
pliers (number 112) are also useful for making accurate adjustments.

Technique

SS crowns rely for retention only on a tight adaptation at the gingival margin of the preparation,
therefore taper of preparation walls is not critical.

e LA, and if possible rubber dam.

e Measure M-D length with dividers to aid crown selection.

e Remove caries.

e Occlusal reduction (approx 1 mm) with occlusal wheel, roughly following cuspal planes.

e Approximal reduction (approx 20° from vertical) using tapered diamond, without producing a
ledge at gingival margin.

http://online.statref.com/Document/DocumentBodyContent.aspx?Docld=19&FxId=1... 15/11/2006



Oxford Handbook of Clinical Dentistry - 4th Ed. (2005) Page 21 of 40

e Remove buccal and lingual bulbosities only sufficient to set crown (often little/no reduction
required).

e Select crown. Correct size will be a 'click' fit (like a press-stud).
e Check height and occlusion. Minor prematurity is not a problem. If extensive blanching of
surrounding tissues or over-extended, trim crown. With modern crowns this step will usually not be

necessary.

e Use Adams or 112/114 pliers to adapt contact points to crimp margins, and smooth trimmed
margins with stone.

e Cement with zinc polycarboxylate or glass ionomer cement.
Technique for secondary molars is similar but more careful adjustment is necessary.
Success rates

A number of studies have demonstrated that SS crowns have a far superior longevity to other types
of restoration in primary molars.

Further reading Stainless steel crowns. RCS clinical guideline. Int J Paed Dent 1999 9 311. M. S.
Duggal et al. 2002 Restorative Techniques in Paediatric Dentistry, Dunnitz.
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Oeelusal reductian

Mesial (and distal) reduction

Completed crown

Preparation for stainless steel crown.
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CLASSES 111, IV, AND V IN PRIMARY TEETH

Carious primary incisors and canines are seen less frequently than molars and are therefore
indicative of a high caries rate (see Severe Early Childhood Caries p. 94).

Management Objectives are relief of pain and prevention. Aesthetics are less important.
Rx options include

e Extraction.

e Topical fluoride (2% sodium fluoride) and observation. Intervene if caries progresses.
e Discing (safer to use flat fissure No. 1 bur, than disc) plus topical fluoride.

e Restoration; usually there is insufficient hard tissue for adequate retention, therefore adhesive
materials are preferable.

Class III restoration Similar technique to that used for permanent incisors, but omit incisal retention
groove.

Class 1V restoration If restoration is essential the greater strength of composite is required.
Polycarboxylate (strip) crowns are advocated by some paedodontists, for the well-motivated child.

Class V restoration Remove caries with inverted cone and restore with GI.

Composite strip crowns Cellulose acetate crown forms for primary incisors. Enable restoration of
primary incisors using composite resin.

SEVERE EARLY CHILDHOOD CARIES

Aetiology Frequent ingestion of sugar and/or reduced salivary flow.

Nursing bottle or bottle mouth caries Associated with frequent consumption of a sugar-containing
drink, especially from a feeding-bottle. Also attributed to prolonged on-demand breast-feeding,

especially at night, due to the lactose in breast milk.14 Characteristically, starts with the maxillary
primary incisors, but in more severe cases the first primary molars are also involved. The
mandibular incisors are relatively protected by the tongue and saliva.

Rampant caries A term often used to describe extensive, rapidly progressing caries affecting many
teeth in the primary and/or permanent dentition.

Severe early childhood caries may also be caused by the prolonged and frequent intake of sugar-
based medications; however, both pharmaceutical companies and doctors are more aware of the
problem and the number of alternative sugar-free preparations is increasing. See p. 126 for list.

Management
e Removal of aetiological factors (education, artificial saliva).
e Fluoride rinses for older age groups (daily 0.05%).

e Primary dentition—may need to extract teeth of poor prognosis and concentrate on prevention for
permanent dentition.

e Secondary dentition—need assessment of long-term prognosis for teeth. Final Rx plan should be
drawn up in consultation with orthodontist.

Radiation caries Radiation for head and neck cancer may result in fibrosis of salivary glands and
salivary flow. Patients often resort to sucking sweets to alleviate their dry mouth, which
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exacerbates the problem.

PRIMARY MOLAR PULP THERAPY

NB Primary molar roots resorb

Where the carious process has jeopardized pulpal sensibility there are two alternatives: (1)
extraction; (2) pulp therapy.

Indication and contraindications See Extraction versus restoration, p. 78.

B Any medical condition where a focus of infection is potentially dangerous (e.g. congenital heart
disease, rheumatic fever) is an absolute contraindication to pulp therapy. Extraction under antibiotic
cover as advised by the child's physician is necessary.

Pulp therapy is preferable to extraction in children with bleeding disorders. Tooth must be
restorable following pulp therapy.

Diagnosis of pulpal state can be difficult, as not only is a child's perception of pain less precise than
an adult's, but the clinical picture may also be complicated by death of one root canal whilst the
other(s) remain vital.

Indicators of possible pulp involvement

e Breakdown of marginal ridge.

e Symptoms.

e Tenderness to percussion, I mobility, buccal swelling/sinus.

e Inter-radicular radiolucency seen radiographically.

Definitions

Pulpotomy : removal of coronal pulp and Rx of radicular pulp.

Pulpectomy : removal of entire coronal and radicular pulp.

Principles of Rx Attempting to retain the sensibility of the pulp in primary molars is not
recommended because (1) pulpal involvement is more likely, (2) it is difficult to accurately
determine the likely condition of the pulp, and (3) calcium hydroxide frequently leads to internal

resorption. Therefore, direct pulp capping is only advisable for small traumatic exposures.
Pulpotomy remains the Rx of choice for primary molars:

one-visit pulpotomy (procedure of choice)
VITAL PULP<

two-visit pulpotomy or (only used when

one visit not possible)

non-vital pulpotomy

NON-VITAL PULP
pulpectomy

Materials The most commonly used medicaments are

Formocreosol (for one-visit pulpotomy), which can be mixed by a pharmacist (a 1 to 5 dilution is
almost universally used) formalin 19 ml, creosol 35 ml, glycerin 25 ml, water 21 ml.

Devitalizing paste

paraformaldehyde 1 g, lignocaine 0.06 g, carmine (colour) 0.01 g, carbowax 1500 1.3 g, propylene
glycol 0.5 ml.
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Beechwood creosote (for non-vital pulpotomy), standard British Pharmacopeia preperation.
I These materials are caustic, therefore take care.

Success rates vary from 50% for non-vital teeth to over 90% for vital pulps.l—5
Because of concerns about potential toxicity of formocreosol, numerous other medicaments have
been tried. The most promising is 15.5% ferric sulfate (Astringident-Optident) which appears to

have a similar success rate to formocreosol. Other potentially viable alternatives include calcium
hydroxide (difficult to use successfully) and MTA (very expensive).

PULPOTOMY TECHNIQUES FOR VITAL PULPS

Overview

In primary molars the relatively larger pulps result in earlier pulpal involvement; therefore
devitalization and fixation of the pulpal tissues gives more consistent results than techniques that
attempt to retain vitality, e.g. indirect pulp capping. There are two alternative approaches:

e one-visit formocreosol pulpotomy;

e two-visit devitalization pulpotomy.

The choice of technique depends upon the status of the pulp, and the cooperation of the child. The
generally accepted pulpotomy Rx for primary molars is the one-visit formocreosol pulpotomy.

One-visit formocreosol pulpotomy

This method fixes most of the radicular pulp, but the apical part may be unaffected by the
medicament.

e Give LA and place rubber dam.

e Complete cavity preparation and excavate caries.

e Remove roof of pulp chamber.

e Amputate coronal pulp with a large excavator or sterile round bur.
e Wash chamber and arrest bleeding with damp cotton wool.

e Place cotton wool pledget dampened with formocreosol on exposed pulp stumps for 5 min, then
remove.

e Apply dressing of reinforced ZOE cement.

e Restore tooth, usually with a stainless steel crown.
Problems

Inadequate LA : repeat LA or use a two-visit technique.
Necrotic pulp : proceed with non-vital technique.

Profuse haemorrhage : indicates more serious inflammation of the radicular pulp. Formocreosol can
be sealed in the canal for 1 week, then continue the procedure as above.

Alternative medicaments Ferric sulphate.
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Two-visit devitalization pulpotomy
Sometimes there are occasions where it is not possible to obtain anaesthesia of a vital pulp, or
cooperation is difficult and a two-visit devitalization technique may be justified. Devitalizing paste is

applied to the exposure on cotton wool and sealed tightly in place for 2 weeks. On re-opening the
pulp should be non-vital and Rx can proceed as for a non-vital tooth.

NON-VITAL PULP TECHNIQUES

Overview

There are two methods used for Rx of the non-vital pulp:

Pulpotomy

This method removes infected coronal pulp and disinfects radicular pulp, so allowing normal root
resorption to proceed. It is still practised in some centres, but carries a relatively low success rate
(50%).

First visit

e LA will be required as part of pulp could still be vital.

e Complete cavity preparation and removal of caries.

e Remove roof of pulp chamber and excavate pulpal debris.

e Place pledget of cotton wool moistened with beechwood creosote or formocreosol in pulp
chamber.

e Seal with temporary dressing (GI or ZOE).

e Arrange next appointment for 1-2 weeks later.
Second visit

e Enquire re symptoms; if none, proceed.

e Remove temporary dressing and cotton wool.

¢ Place antiseptic dressing (50:50 formocreosol and eugenol mixed with zinc oxide powder) and
press down into root canals.

e Restore tooth.

Problems Vital and/or sensitive tissue encountered : place devitalizing paste and seal for 1-2 weeks,
before proceeding with non-vital pulpotomy.

Abscess formation during Rx : either repeat (consider whether need to incise abscess), carry out
pulpectomy, or extract tooth.

Alternative medicaments Formocreosol, and 'Kri' liquid have been suggestsed.

Technique for abscessed teeth Acute abscesses require drainage to relieve symptoms. This can be
achieved either by leaving tooth on open drainage for 1 week before proceeding as above (this is
more applicable to upper teeth), or by incising abscess under topical LA. Chronic abscess drainage
may be occurring through a sinus; if so, proceed straight to first-visit technique. If drainage
occurring through occlusal cavity, placement of a seal may lead to an exacerbation in symptoms;
therefore always warn parents to return if any problems.
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Pulpectomy

A pulpectomy is often considered difficult in primary molars because of the complexity of ribbon-
shaped canals (although instrumentation is often easier than some texts might suggest). The risk of
damage to the permanent successor also needs to be considered, but if conditions are favourable it

is the Rx of choice for non-vital pulps.E The technique can be carried out in one or two visits.

LA and rubber dam.

Remove the necrotic pulp, locate and file canals.

Radiograph to show position of files is desirable but not essential.

Fill canal with plain ZOE paste with a spiral filler.
e Restore with SS crown.

If there is evidence of any infection or there is bleeding from the radicular pulp, a two-stage Rx is
recommended, leaving formocreosol on a pledget of cotton wool in the canal for 1-2 weeks prior to
filling.

Stainless steel crown

Hard-setting cement

Farmocreosalized zine
oxide eugenol

Disinfected and fixed
pulpal tissue

Non-vital pulpotomy.

PULP THERAPY FOR PRIMARY ANTERIOR TEETH

Usual Rx is extraction, as A and B are exfoliated before patient is able to cooperate satisfactorily
with more complicated Rx. However, C is exfoliated later and unilateral loss may result in centre-
line shift, therefore pulp Rx is indicated for some patients. The root canal morphology is amenable
to pulpectomy and the canal should be cleaned using files, with care (remember underlying
successor). A resorbable filling material, e.g. calcium hydroxide or ZOE, should be used.

DENTAL TRAUMA

Overview

I If evidence of head injury, transfer patient to hospital immediately.

Note

e By 15 yrs of age 33% of children have experienced at least one episode of dental trauma.lZ

Prognosis I with good immediate Rx, therefore see patient as soon as possible.

Avulsed permanent teeth should be re-planted immediately.

Child and parent may be upset, therefore handle accordingly and defer any non-urgent Rx.

Take good notes for future reference and medico-legal purposes.
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e If crown fracture this will have dissipated most of the energy of impact, therefore root fracture
less likely.

History

Take a structured history as an aide memoire and for medico-legal purposes.

B Loss of consciousness? Concussion/headache (p. 490)? Refer immediately to hospital.
Accompanied by? Parent/teacher? Consider consent issues.

When? Time interval between injury and Rx affects prognosis.

Where? Does patient need a tetanus booster? If so, refer to GMP or Hospital.

How? Be alert to the possibilities of other injuries and NAI.

Tooth fragments? These may have been inhaled or embedded in soft tissues (e.g. lip). If
fragment/tooth not accounted for and/or loss of consciousness, a CXR is mandatory.

PDH? Previous trauma may affect prognosis, cooperation in the dental setting.

PMH? Risk of infective endocarditis/bleeding disorder/allergy to penicillin.

Aims of Rx

Primary dentition: (1) preserve integrity of permanent successor; (2) preserve primary tooth if
cooperation good and compatible with first aim.

Secondary dentition: (1) preserve vitality of the tooth to allow maturation of the root; (2) restore
the crown to prevent drifting, tilting, and overeruption.

Principles of Rx

Emergency Rx

e Elimination of pain.

e Protection of pulp.

¢ Reduction and immobilization of mobile teeth.

e Suturing of soft tissue lacerations (I0—3/0 resorbable suture (Dexon, Vicryl); EO—refer to
hospital).

e ? antibiotics, ? tetanus, ? analgesics, ? chlorhexidine mouthwash.
Intermediate Rx

e Pulp therapy.

e Consider orthodontic requirements and long-term prognosis of damaged teeth.
¢ Semi-permanent restorations.

e Keep under review, usually 1 month, 3 months, and then 6-monthly for 2 yrs.
Permanent Rx

e Usually deferred until > 16 yrs (to allow pulpal and gingival recession and U likelihood of further
trauma); e.g. PJC, post and core crown.
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Classification of tooth injuries
Several exist; some use roman numerals, others describe the injuries sustained (WHO system):
Complicated fracture—pulp exposed.

Uncomplicated fracture—pulp intact.

Prevention
e Prevalence M as the o/j I (> 9 mm prevalence doubles), therefore ? early orthodontics.
e Mouthguard for sports (vacuum-formed thermoplastic vinyl best, triple thickness).

B Be alert for evidence of non-accidental injury (p. 106).

NON-ACCIDENTAL INJURY (NAI)

Overview

All professionals involved with children need to be alert to the possibility of NAI (a term which is
now favoured over 'child abuse').

The following signs are associated with NAI:
e Usually younger children are involved.

e The presenting injuries may not match the parent's account of how they were sustained.

Attendance at a surgery or clinic for Rx of the injury is often delayed.

Bruises of different vintages are found on examination.

Ear pinches, and frenal tears in children < 1 yr old are highly suspicious.

50% of abused children will have signs on the head and/or neck.

Management

In most areas local guidelines will have been drawn up. These can usually be obtained from Social
Services or the Paediatric Department at the local hospital. A copy of these should be kept in every

practice. The BDA has also included advice about handling NAI in its advice sheet Ethical and Legal

Obligations of Dental Practitioners. 18

If an NAI is suspected, the practitioner should refer to the local protocol, or contact either a local
Paediatrician or the duty social worker at the local services department for advice. If the referral is
made to the Social Services Department this will need to be confirmed in writing. The child's
medical practitioner should also be informed. If a child presents with serious injuries which are
suspicious, they should be referred to the nearest accident and emergency department, with the
department informed of the situation before the child's arrival.

Tact is required in dealing with the patient's family. It is better to concentrate on treating the
patient's injuries, referring them on to the experts who will fully evaluate the case before making a
diagnosis of NAI.

INJURIES TO PRIMARY TEETH

Overview
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Eight per cent of 5-yr-olds have experienced dental trauma,i2 mainly at toddler stage. As alveolar

bone is more elastic the younger the child, the most common injuries are loosening and/or
displacement. Crown and root fracture are rare.

Management

If radiographs are required, you may have to get mother to hold child and film. Alternatively, try
placing a periapical film between the teeth (like an occlusal view) and angle the beam at 45°.

Need to consider the effect of any proposed Rx upon permanent successor. Splinting of primary
incisors is exceedingly difficult and not indicated. When in doubt, extract primary tooth! (For
definitions, see p. 114.)

Concussion of tooth Rx: reassurance and soft diet.

Subluxation If tooth near to exfoliation, extract. Otherwise, soft diet (for about 1 week). May
become non-vital, therefore keep under observation.

Luxation Extraction indicated unless crown is displaced palatally (away from permanent tooth),
tooth is not in danger of being inhaled, and tooth does not interfere with occlusion. If crown
displaced labially, risk of damage to underlying secondary incisor.

Intrusion Most common injury (> 60%).@ If X-ray confirms that tooth has been forced into follicle
of secondary tooth, extract primary incisor. Otherwise leave tooth and wait to see if spontaneous
eruption will occur (between 1 and 6 months). Unfortunately, pulpal necrosis often follows,
necessitating either pulp Rx (p. 96) or extraction. Should the tooth fail to erupt, then extraction is
indicated. It is prudent to warn parents about possible damage to underlying permanent tooth.

Extrusion If > 1-2 mm, extract, as difficult to splint and will probably become non-vital.
Avulsion Do not replant.

Crown fracture Rare. Minimal fracture can be smoothed and left under observation. Larger fracture:
either restore with composite and/or RCT if pulp involved, or extract.

Root fracture Provided not displaced and little mobility, advise soft diet and keep under review. If
coronal fragment displaced or mobile, extract, but leave apical portion as it will usually resorb.

Sequelae of trauma

Primary dentition

Discoloration It becomes grey in early post-trauma period, pulp may be vital and discoloration
reversible. Greying later indicates pulp necrosis. Yellowing of tooth is suggestive of calcification of
pulp — no Rx required.

Ankylosis Rx: extraction to prevent displacement of secondary incisor.
Pulp death Rx: RCT or extraction.

Permanent dentition

In about 60% of children <4 yrs trauma to primary tooth affects underlying developing successor.2L

Effect depends upon stage of development, type of injury and severity, Rx, and pulpal sequelae.
Can cause hypomineralization, hypoplasia (likelihood < 4 yrs and more severe injury), dilaceration,
severe malformation, and arrest of development.

INJURIES TO PERMANENT TEETH—CROWN FRACTURES
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Overview

Prevalence: 26-76% of injuries.

Enamel only

For small enamel fracture, smooth with white stone.

Enamel and dentine

Need to protect exposed dentine, preferably with a hard-setting calcium hydroxide cement and an
acid-etch retained composite. If time permits, this can be done with a crown former to restore tooth
contour. Keep under review. Veneer or PJC can be considered later. If fracture near to pulp, treat as
for pulp involvement.

Acid-etch composite tip technique

e Place rubber dam, if possible.

¢ Place hard-setting calcium hydroxide on exposed dentine. No need to bevel enamel.

e Using contralateral tooth as guide, select a cellulose acetate crown former.

e Trim crown former to within 1-2 mm of fracture line.

e Etch enamel for 20 sec, wash, and dry.

¢ Place bonding resin and cure.

e Put sufficient composite and a little extra into crown former and position.

¢ Allow to cure and remove crown former.

e Trim, using soflex discs. Shofu points are useful for palatal aspect.

e Check occlusion.

Enamel, dentine, and pulp

Rx depends upon size of exposure, state of root development (1 root radiographically complete 10-
11 yrs, histologically 14-15 yrs), time since injury, and other injuries (e.g. root fracture). If apex
open blood supply to pulp, therefore likelihood of pulp death. This is advantageous as Rx should be
directed towards retaining vitality of radicular pulp to allow root closure to continue. If pulp non-
vital, see p. 120. Otherwise, Rx alternatives are:

Pulp cap with non-setting calcium hydroxide (mixed with water) followed by hard-setting calcium
hydroxide (e.g. Dycal), and place composite tip. Review vitality.

Partial (Cvek) pulpotomy
Indications Exposure >1 mm; up to 4 days old; complete or incomplete root development.
e LA and rubber dam.

e Slightly enlarge access at site of exposure with high speed and amputate pulp to a depth of 2-4
mm into healthy pulp tissue.

e Arrest bleeding with sterile, moist cotton wool (usually takes several minutes).

e Cover amputation site with non-setting calcium hydroxide.
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e Seal with GI cement.

e Restore crown.

Full coronal pulpotomy

Indications Large, contaminated exposures; long duration; incomplete root development.
e LA and rubber dam.

e Open up pulp chamber and amputate coronal pulp to cervical construction with sterile bur/sharp
excavator.

e Wash with sterile water.

¢ Place non-setting calcium hydroxide and restore tooth with polycarboxylate or GI cement and
composite.

e Leave 6-8 weeks, then review symptoms and vitality. Investigation of the presence or not of a
calcific barrier is not necessary.

¢ If tooth becomes non-vital, see p. 120.

All pulpotomized teeth should be kept under long-term review as pulp necrosis and calcification are
common sequelae. Success rates of 72% for cervical pulpotomies and 96% for minimal pulpotomies

have been reported.22

ROOT FRACTURES

Prevalence: <10% of injuries to permanent dentition.

NB Where root fracture is suspected, two radiographic views at different angulations in the vertical
plane are advisable to improve chances of visualizing the fracture line.

The prognosis for this type of injury depends upon whether the fracture line communicates with the
gingival crevice. Actual Rx depends on position of fracture.

Apical 1/3 Usually no Rx required unless mobility 1 significantly. However, tooth should be kept
under observation as death of coronal 2/3 of pulp may occur. Only need to prepare canal to fracture
line as apical 1/3 usually retains vitality. Prognosis good. If extraction required, apical 1/3 can be
left in situ to preserve bone.

Middle 1/3 In majority of cases tooth is loosened, therefore in order to achieve repair of fracture
line with hard-tissue union, the tooth should be splinted rigidly for 8-12 weeks. If coronal part not
displaced loss of vitality unlikely. Where coronal fragment displaced, re-position, splint, and if loss
of vitality occurs, RCT to fracture line. Calcium hydroxide should be used as an interim dressing to
limit inflammation and resorption. Delay in Rx | prognosis. If extraction required, consider leaving
apical portion in situ.

Coronal 1/3 By definition, fracture in this group communicate with the gingival crevice, allowing
ingress of bacteria into pulp. Emergency Rx consists of a choice between either extraction of both
parts of tooth or, preferably, removal of the coronal fragment, RCT of remainder, and then
placement of a dressing which will prevent gingival tissues overgrowing root surface. This can be
achieved by placing a temporary post-retained crown, but replacement of the coronal fragment
using a dentine-bonding agent has been described. For permanent Rx, can place a post and core
crown. However, if fracture extends below alveolar crest, need improved access for crown
fabrication; there are two alternatives:

Ostectomy/gingivectomy Orthodontic extrusion
Gives quicker result Cervical circumference of
Needs post and diaphragm crown U compared to
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Tend to get perio pocket contralateral tooth

Leads to U gingival width Better crown : root ratio
May attached gingiva

Orthodontic extrusion can be accomplished, using a URA with a buccal arm which engages either an
attachment bonded on to labial surface of temporary post and core crown or any available enamel.

Forces of 50-100 g should be used. When sufficient extrusion has been achieved, retain for at least
3-6 months before fabricating a permanent restoration.

If tooth extracted, a P/- will need to be fabricated (p. 336).

Oblique Provided fracture extends < 4 mm below alveolar crest, can treat as coronal fracture.
Otherwise, if possible, extract coronal portion only, leaving apical portion in situ to preserve bone.

Vertical Extract.

LUXATION, SUBLUXATION, INTRUSION, AND EXTRUSION

Overview

Prevalence: 15-40% of injuries.

Definitions
Concussion Injury to supporting tissues of tooth, without displacement.
Luxation Displacement of tooth (laterally, labially, or palatally).

Subluxation Actually means partial displacement, but commonly used to describe loosening of a
tooth without displacement.

Intrusion Displacement of tooth into its socket. Often accompanied by fracture of alveolar bone.

Extrusion Partial displacement of tooth from its socket.

Rx

Concussion Reassurance and soft diet.

Luxation Need to reposition tooth as soon as possible. Give LA and use fingers to push back into
place. Then tooth should be splinted flexibly 2-3 weeks. If there has been a delay of more than 24 h
since the injury, manual reduction is unlikely to be successful. In these cases the tooth can be
repositioned orthodontically. If the displaced tooth is interfering with the occlusion an URA, with
buccal capping, should be fitted as soon as possible. If root development is complete loss of vitality
is a common sequelae following luxation, leading to inflammatory resorption (p. 120). Teeth with
immature apices have a much better chance of pulp survival External or internal resorption and
pulp canal obliteration may also occur, therefore keep under review.

Subluxation If minor, no Rx other than advising a soft diet is necessary. If mobile, splint for 1-2
weeks and watch vitality.

Intrusion 23 Teeth with immature roots are likely to erupt and therefore no immediate Rx is
required although consideration should be given to surgical repositioning is displacement is severe
(i.e. > 6 mm intrusion). However, teeth with closed apices have a limited potential for re-eruption
and will need orthodontic extrusion.This should be started as soon as possible to facilitate access for
RCT. Again, surgical repositioning may be indicated when instrusion is severe. Surgically
repositioned teeth require flexible splinting for 1-2 weeks. Pulp death and/or root resorption can
ensue rapidly after injury and early pulp extirpation, and placement of the calcium hydroxide
dressing is advisable. In immature teeth the—blood supply means that loss of vitality is less likely,
but not impossible.
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Extrusion The affected tooth should be repositioned under LA with digital pressure and splinted for
1-2 weeks. Again, loss of vitality is a common sequela, so the tooth should be observed for any
signs of resorption or pulp death.

If any of the above occur in conjunction with fracture of the alveolar bone, the splinting period

should be 1! to 3-4 weeks to aid bony healing. If, however, the socket is comminuted, splinting
needs to be extended to 6-8 weeks.

SPLINTING

Overview

Indications

e To stabilize a loosened tooth to promote periodontal healing and improve patient comfort. To
encourage fibrous rather than bony healing (ankylosis), a short splinting time with a flexible is

recommended (avulsion = 7-10days. luxation = <3 weeks).

e To stabilize a root fracture and encourage healing with calcified tissue. Rigid splinting for 12
weeks is generally indicated.

Methods

Direct Constructed on patient. An almost infinite variety have been described, but the following are
the most popular:

e Acid-etch splint with composite/acrylic/epimine resin and/or wire/orthodontic attachments.
e Lone standing teeth can be supported by sling suture.
e Interdental wiring of historical interest.

e |ead foil and/or cement. Useful in Australian Outback, but better alternatives available in most
dental surgeries!

Indirect This type of splint is removable, allowing an assessment of mobility or firmness, which is
valuable in cases of reimplantation. The more common types are:

e URA with cribs El€ and occlusal coverage.
e Vacuum-formed thermoplastic polyvinylacetatepolyethylene (!) 'Drufomat’ type.

However, this approach requires an impression of traumatized mouth and involves some delay (few
h/days) before splint can be fitted, so in practice direct splinting is usually preferred.

Factors affecting choice of splint
e Type of injury and therefore length of time splint required. For example, root fracture will need 8-
12 weeks of splinting, therefore composite and wire splint advisable. For re-planted tooth prolonged
splinting should be avoided as may lead to ankylosis.

e Dental status of patient, e.g. if GBEDCICDES present and both 111 traumatized need full coverage
acrylic splint.

e Facilities and time available. Number of teeth injured and availability of uninjured adjacent teeth.

e Luxated or replanted teeth can be held in place with sling sutures if no adjacent teeth to splint to.

MANAGEMENT OF THE AVULSED TOOTH
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Exarticulation = avulsion. Prevalence: 0-16% of injuries.
Factors affecting prognosis Success depends upon re-establishment of a normal periodontium.

e Time from loss to re-implantation. As PDL cells rarely survive > 60 min extra-orally, immediate
replacement (by whoever is available at the scene) is the Rx of choice.

e Storage medium. Prognosis saliva > milk >water > air. (Dry storage rapidly damages periodontal
cells.)

e Splinting time 7-10 days flexible splinting. Prolonged splinting will promote ankylosis.

e Viability of pulp. Seepage of pulp breakdown products into PDL will contribute to the development
of inflammatory resorption. Although re-vascularization is possible in a tooth with an open apex
which is replaced within 30 min, those teeth with closed apices and longer extra-alveolar times
should be considered non-vital.

Immediate Rx (if avulsed tooth not already replaced)

e Avoid handling root surface. If tooth contaminated, hold crown and agitate gently in saline.

e Place tooth in socket. If does not readily seat, get patient to bite on gauze for 15-20 min.

e Compress buccal and lingual alveolar plates.

e Splint a curved piece of light wire(a light twist-flex type wire is ideal) to acid-etched enamel of
affected and adjacent teeth using temporary crown material as this is less traumatic to remove than
composite.

e Prescribe antibiotics, chlorhexidine mouthwash, and arrange tetanus booster if necessary.
Intermediate Rx (7-10 days later)

e Review splinting. Stop if tooth appears firm, continue for further week if still mobile. (If still
mobile after 2 weeks, check nothing has been overlooked, e.g. root fracture or loss of vitality—in
these cases prognosis is poor).

o If apex closed (or tooth with open apex, but extra-alveolar period > 30 min) extirpate pulp, clean
canal, and place an initial intra-canal dressing of calcium hydroxide. An intermediate dressing of

polyantibotic/steroid paste may be placed for 1-2 weeks prior to placement of calcium hydroxide.

e Keep teeth with open apices under close observation, so that at the first sign of pulp death RCT
can be instituted. Waiting for radiographic evidence of inflammatory resorption is too late.

e Keep tooth under review. If calcium hydroxide placed in canal, should be renewed every 3
months until apical barrier formed and then GP filling placed.

Prognosis If above procedure followed, medium-term survival is relatively good:24

e Incomplete root formation: 66% survive 5 yrs.

e Complete root formation: 90% survive 5 yrs.

Long-term survival is closely related to extra-alveolar dry-storage time. Teeth stored dry for > 30
min have a very poor long-term prognosis, but replantation may still be worthwhile, as failure is
usually by replacement resorption which is slow (i.e. tooth may last several years) and maintains
bulk of alveolus (facilitates future prosthetic replacement).

Where prognosis is deemed to be poor, premolar transplant can be considered at 10-12 yrs old.

Sequelae
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Surface resorption occurs as a result of minor trauma to PDL cells. Usually is self-limiting and
affected areas are repaired by cementum. No Rx.

Replacement resorption (ankylosis) caused by damage to PDL cells during extra-alveolar period and
promoted by prolonged splinting. It appears that the absence of vital periodontal ligament allows
resorption of the root and replacement by bone. In growing child results in infra-occlusion of
affected tooth. Once started is usually progressive, resulting in the eventual loss of the tooth.

Inflammatory resorption Development of inflammatory resorption is dependent upon the presence
of both damage to the periodontal ligament and breakdown products from pulp necrosis diffusing
through the dentinal tubules to the PDL. Occurs rapidly, as soon as 1-2 weeks after injury. Once
evident radiographically prognosis is poor, as it is progressive and Rx is not always successful.
Inflammatory resorption can be prevented by extirpation of the pulp as soon as is practicable after
injury and placement of non- setting calcium hydroxide. If resorption is halted a GP root filling can
be placed.

Delayed presentation Where viability of PDL cells doubtful, Andreasen has suggested chemical Rx of

the root surface with F to limit resorption.é Following RCT with GP, the tooth is immersed in 2.4%
sodium fluoride solution for 20 min. Then tooth is replanted and splinted for 6 weeks. As some
replacement resorption is inevitable, perhaps best limited to adults. If the extra- alveolar period is
greater than 24 h, leave and consider instead whether the resulting space should be maintained

with a P/- (p. 336).
PULPAL SEQUELAE FOLLOWING TRAUMA

Damage to the pulp can occur as a result of disruption of the apical vessels or exposure of the pulp
by a crown or root fracture, or be caused by haemorrhage and inflammation of coronal pulp,
resulting in strangulation.

Pulp death Remember that no response to vitality testing indicates damage to the nerve supply of a
tooth, but not necessarily to the blood supply. Therefore following trauma, you should assess
vitality in the light of symptoms, tooth colour, mobility, presence of buccal swelling, and
radiographic evidence. Except where a tooth has been re-planted, it is best to adopt a wait and see
approach if in doubt about vitality. When pulp death has occurred, subsequent Rx depends upon
whether the apex is closed (p. 110) or open.

RCT of teeth with immature apices As achievement of an apical seal is difficult in a tooth with an
open apex, Rx should aim to allow apexification to continue. Under rubber dam, the necrotic pulp
should be extirpated. The working length is set 1-2 mm short of the radiographic apex (unless vital
pulp tissue is encountered earlier) and narrow files are used in order to negotiate any undercuts.
The canal should then be filled with a radiopaque non-setting calcium hydroxide, e.g. Reogan
(alternatively, use the catalyst from Dycal), to the apex and sealed. The calcium hydroxide should
be replaced every 3 months, until a calcific apical barrier is detectable by gentle probing with a
paper point. Then the canal can be filled. Usually, because of the width of the canal, a large GP
point a conventional point upside down) is required. This should be warmed in aflame before
pressing into place and then lots of laterally condensed points used to obtain a good seal. The

average time for a calcific barrier to be formed is 9 months.28 A 5-yr survival rate of 86% has been

reported.z—7 Clinical experience would suggest that RCT of incisors in children is often complicated
by intractable infection of the canal. This may be due to the patency of the dentinal tubules.
Polyantibiotic pastes can be tried, but a cheaper alternative is to crush metronidazole tablets with
saline and place in the canal for 1 week.

Resorption (commonly seen after avulsion, luxation, intrusion, or extrusion) Internal resorption is
associated with chronic pulpal inflammation, which results in resorption of dentine from the pulpal
surface. Is progressive, therefore the pulp needs to be carefully extirpated. Dressing the tooth with
calcium hydroxide appears to help arrest the resorption and, once controlled, a GP filling may be
placed. If perforation has occurred the prognosis is | considerably. Raising a flap, removal of
granulation tissue, and placement of an amalgam seal are indicated.

External resorption Three types are seen: surface, replacement, and inflammatory (p. 119).
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Calcification occurs in 6-35% of luxation-type injuries. Prophylactic endodontic Rx is not necessary
as pulp necrosis occurs in only 13-16% of cases. A high rate of success (80%) has been reported
for subsequent RCT, despite a hairline or no root-canal detectable on X-ray.

MANAGEMENT OF MISSING INCISORS

1 Rarely congenitally absent; usually lost following trauma or because of dilaceration.

2 Congenitally absent in approx. 2% of population (with likelihood of displacement 3), but may also
be lost following trauma.

Both can occur unilaterally, bilaterally, or together.

Missing upper anterior teeth are noticed by the general public before other types of malocclusion,
e.g. o/j. Therefore the aim of Rx is to provide 2211122 smile. Although Cary Grant did well enough
with a missing upper central incisor, symmetry is usually preferable. The management of missing
incisors involves either recovery or maintenance of space for a prosthetic replacement, or

orthodontic space closure. Nordquisté found that space closure was better aesthetically and
periodontally than prosthetic replacement; however, with the introduction of newer materials and
techniques this finding may be outdated. For each patient a number of factors need to be
considered:

Skeletal relationship In a class III case, space closure in the upper arch could compromise the
incisor relationship, whereas in a class 1I/1 it would facilitate o/j U. Consider also the vertical
relationship, as space closure is easier in patients with 1 LFH and vice versa in U LFH.

Crowding/spacing In a patient with no crowding, space closure is difficult and requires prolonged
retention. Before opening space it is important to ensure that sufficient will be available at the end
of Rx for an aesthetic replacement (minimum width for 2 is 5 mm), for which a Kesling set-up is
useful.

Colour and form of adjacent teeth Although much can be done with composite additions and
grinding, if 3 is significantly darker and/or caniform in shape, it will be difficult to turn it into
convincing 2 if space closure planned. 2 can only be used to mimic 1 if root length and
circumference at gingival margin are not significantly shorter.

Inclination of adjacent teeth This will influence the type of appliance required to open or close
space. The final axial inclination of the teeth will determine the aesthetics of the finished result.

Buccal occlusion If a good buccal interdigitation exists this may C/I bringing the posterior teeth
forward to close space.

Unilateral loss A symmetrical result is more pleasing, therefore maintenance or opening of space is
preferable. If a 2 is missing and the contralateral tooth is peg-shaped, thought should be given to
extracting this tooth to achieve symmetry.

Gingival level Can alter with periodontal surgery.

Patient's wishes and cooperation Only after assessing the above factors can the patient be given an
informed choice. If the patient refuses fixed appliances this may alter the Rx plan.

Kesling set-up Requires duplicate models of both arches, including at least two of the upper arch.
Using a small hacksaw, the teeth which will require orthodontic movement are removed from the
model and repositioned using wax. As many alternatives as desired can be tried to find the best
result.

Space closure This can be facilitated by early extraction of the primary teeth on the affected side;
therefore the earlier the decision is made to close space, the better. Almost invariably involves the
use of fixed appliances, as even though spontaneous space closure may occur in a crowded mouth,
over-correction of the axial inclination is advisable. It is better to carry out any masking procedures
before orthodontic Rx, e.g. contouring 3 to resemble 2 (by removal of enamel incisally,
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interproximally, and from the palatal aspect and/or composite addition) as this will facilitate final
positioning and occlusion. Retain with a bonded retainer.

NB the average difference in width between 3 and 2 is 1.2 mm, which can easily be removed
mesially and distally from 3. If the lower arch is crowded extraction of a lower premolar will allow a
class I buccal segment relationship to be established.

Space-maintenance/opening If an incisor is selectively extracted and space maintenance is desired,
a P/- or acid-etch bridge should be fitted immediately. Where a 2 is congenitally missing, this will
not be possible and space may need to be opened orthodontically. The inclination of the teeth to be
moved will determine whether fixed or removable appliances will be required. Following tooth
movement, retention with a P/- for 3-6 months is advisable to allow the teeth to settle. If an acid-
etch retained prosthesis is planned, ensure that there is sufficient room occlusally for the wings.
Resin bonded bridge, p. 308

Transplantation of a lower premolar into the socket of an extracted incisor can be considered if
lower arch is crowded.

Implant when growth complete becoming more widely available (p. 428).

COMMON CHILDHOOD AILMENTS AFFECTING THE MOUTH

Overview

= Refer any patient with an ulcer that doesn't heal within 3 weeks or with any soft-tissue lesion of
unknown aetiology.

See chapter on oral medicine.

Most common disease is gingivitis (p. 212).

Viral

Primary herpetic gingivostomatitis Occurs > 6 months of age. Symptoms : febrile, cervical
lymphadenitis, vesicles — ulcers on gingiva and oral mucosa. Rx: soft diet with plenty of fluids.
Self-limiting, lasts for approximately 10 days.

Secondary herpes labialis Vesicles form around the lips, and crust. Self-limiting, but 5% aciclovir
cream will speed healing.

Hand, foot, and mouth disease Rash on hands and feet plus ulcers on oral mucosa and gingiva.
Little systemic upset. Self-limiting.

Herpangina Febrile illness with sore throat due to ulcers on Soft palate and throat. Usually lasts
about 3-5 days. Rx: soft diet.

Warts Check hands. Usually self-limiting.

Also chickenpox (vesicles — ulcers), mumps (inflamed parotid duct), glandular fever (ulcers),
measles.

Bacterial

Impetigo Very infectious staphylococcal (and/or streptococci) rash. Starts around mouth and may
be mistaken for secondary herpes.

Streptococcal sore throat Can contract associated streptococcal gingivitis.

Necrotising ulcerative gingivitis Rare <16 yrs (p. 222).
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Fungal

Candida Commensal of the mouth, which may become pathogenic when oral environment favours
its proliferation. Two types of manifestation are seen in children.Acute pseudo-membraneous
candidiasis (thrush) Seen in newborn, under-nourished infants after prolonged use of antibiotics or
steroids. Presents as white patches that rub off. Rx: miconazole (25 mg/ml) and correct underlying
problem.Chronic atrophic candidiasis Most commonly URA and poor OH and/or high sugar
intake. Rx: OHI for appliance and teeth. Chlorhexidine mouthwash or miconazole gel.

Miscellaneous

Aphthous uIeration,@p. 440,

Common causes of oral ulceration in children (in order of frequency) aphthous; trauma; acute
herpetic gingivostomatitis; herpangina; hand, foot, and mouth disease; glandular fever. If in doubt
refer.

Common causes of soft-tissue swellings in children Abscess; mucocele; eruption cyst; epulides;
papilloma.

B Oral cancer does occur in children, therefore if in doubt refer to biopsy.

SUGAR-FREE MEDICATIONS

Overview

The cariogenic effect of long-term medication sweetened with sugar is now well-recognized. As the
Medicines Commission has instructed that liquid formulations for use in chronic conditions in
children should be free of cariogenic sugars, the future looks bright, particularly as progress has
been made on the reformulation of commonly used drugs. Unfortunately, there is no evidence that
rinsing out or brushing the teeth after use of a sugar-based medicine will significantly U the
incidence of caries. Current medical advice is for liquid medicines to be given to children by
disposable syringes. This approach has the advantage that an accurate dose can be directed at the
back of the mouth.

Below is a list of some sugar-free medicines. It is not exhaustive and where required reference
should be made to the British National Formulary or ISD Scotland website
(http://www.isdscotland.org)

Analgesics

Aspirin (> 12 Dispersible aspirin tablets
years)

Paracetamol Disprol paediatric

Junior Disprol suspension/tablets

Junior Q-Panol

Panadol baby and infant elixir

Panadol Junior sachets

Panadol soluble

Junior Panaleve/Panaleve elixir
Paracetamol and Panadeine soluble

codeine
Paracodol dispersible tablets
Solpadeine
Ibuprofen Ibuprofen oral suspension SF
Antacids
Aluminium and magnesium Mucogel
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Maalox suspension
Cimetidine Dyspamet chewable tablets/suspension
Ranitidine Zantac dispersible tablets

Zantax suspension

Anticonvulsants
Carbamazepine Tegretol liquid
Phenobarbitone Phenobarbitone elixir
30 mg/10 ml
Sodium valproate Epilim crushable tablets/elixir
Anti-infectives
Aciclovir Zovirax suspension
Amoxyiillin Amoxil dispersible tablets SF
Amoxil sachets SF
Amphotericin Fungilin oral suspension/lozenges
Ampicillin and Ampiclox neonatal suspension
cloxacillin
Co-trimoxazole Bactrim dispersible tablets/SF syrup

Dispersible co-trimoxazole tablets
Septrin dispersible tablets/suspension
Erythromycin Erythroped sachets
Miconazole Daktarin oral gel

Respiratory agents

Salbutamol Cobutolin syrup
Salbutamol syrup (Evans)
Ventolin syrup

Miscellaneous
Choline salicylate Teejel
Bonjela
Folic acid Lexpec syrup
Iron edetate Sytron
Vitamins A, B, C, D, and E Boots' Plurivite syrup for children

Calculating drug dosages

Age (Yrs) Average weight (kqg) Percentage of adult dose
1 10 25

3 14 33

5 18 40

7 23 50

12 37 75
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CHAPTER 4 - ORTHODONTICS
INTRODUCTION

It has been said that orthodontists forget to ask the patient to open wide, thus missing any dental
pathology, whilst generalists forget to ask the patient to close together, thus missing any
malocclusion! The aim of this chapter is to help ensure that this is not true. A problem-orientated
approach has been used (rather than by classification) for simplicity.

WHAT IS ORTHODONTICS?

Orthodontics has been defined as that branch of dentistry concerned with growth of the face,
development of the dentition, and prevention and correction of occlusal anomalies.1

Prevalence of malocclusion Crowding approx. 60%; Class II/1 15-20%; Class II/2 approx. 10%;
Class III approx. 3%.

Why do orthodontics? Research shows that individual motivation has more effect upon the presence
of plaqgue than alignment of the teeth. Therefore, the main indications for orthodontic Rx are
aesthetics and function. Functional reasons for Rx include crossbites (as associated occlusal
interferences may tend to pre-dispose towards TMPDS); deep traumatic overbite; increased overjet
(" risk of trauma), and labial crowding of a lower incisor (as this reduces periodontal support
labially). While it is accepted that severe malocclusion may have a psychologically debilitating
effect, the impact of more minor anomalies and, indeed, perceived need, are influenced by social
and cultural factors. The Index of Orthodontic Rx Need (IOTN) has been developed to try to
standardize and quantify this difficult issue (p. 134).

It is important that patients realize that orthodontic Rx is not without its disadvantages. Even with
good OH, a small loss of periodontal attachment and root resorption is common and in susceptible
patients this may be significant. With poor OH greater loss of periodontal support and decalcification
may result. Therefore, the potential benefit to the patient must be sufficient to counter-balance
these drawbacks.

Who should do orthondontics? All dentists should be concerned with growth and development.
Unless anomalies are detected early and any necessary steps taken at the appropriate time, then
provision of the best possible outcome for that patient is less likely. Most orthodontic Rx in Europe
is now carried out by trained specialist orthodontic practitioners. In the UK the hospital consultant
service acts as a source of advice and a referral point for more complex and multidisciplinary
problems.

When should we do orthodontics? This depends upon the particular anomaly. In the early mixed
dentition, Rx is only indicated to correct incisor Xbites and posterior Xbites with displacement.
Functional appliance Rx may be started in the mixed dentition to coincide with the pubertal growth
spurt; however, the majority of orthodontic Rx is not started until the secondary dentition has
erupted. Rx during the early teens is preferable because the response to orthodontic forces is more
rapid, appliances are better tolerated, and, most importantly, growth can be utilized to help effect
sagittal or vertical change. In adults, tooth movement is slower and lack of growth will limit the
type of malocclusion that can be tackled by orthodontics alone. But because of the I acceptability of
appliances, more adults are seeking Rx.

= If in doubt, refer a patient earlier rather than later, especially in cases with marked skeletal
discrepancies.
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Class | skeletal pattern

Class Il skeletal pattern

Class Il skeletal pattern

THE INDEX OF ORTHODONTIC TREATMENT NEED

Overview

The IOTN was developed to quantify and standardize an individual patient's need for orthodontic

Rx, so that the potential benefits can be weighed against the possible disadvantages.z The Index
consists of two components:

The dental health component was developed from an index used by the Swedish Dental Health
Board (which was used to determine the amount of financial help that would be given by the state
towards Rx costs). The Dental Health Component of IOTN (reproduced by kind permission of
VUMAN Ltd) has five categories of Rx need, ranging from little need to very great need. A patient's
grade is determined by recording the single worst feature of their malocclusion.

The aesthetic component is based on a series of 10 photographs of the labial aspect of different
class I or class II malocclusions, which are ranked according to their attractiveness. A patient's

score is determined by the photograph, which is deemed to have an equivalent degree of aesthetic
impairment.

The Index of Orthodontic Treatment Need

Grade 1 (None)

1 Extremely minor malocclusions including displacements less than 1 mm.

Grade 2 (Little)

2a Increased overjet 3.6-6 mm with competent lips.

2b Reverse overjet 0.1-1 mm.
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2c Anterior or posterior crossbite with up to 1 mm discrepancy between retruded contact position
and intercuspal position.

2d Displacement of teeth 1.1-2 mm.
2e Anterior or posterior openbite 1.1-2 mm.
2f Increased overbite 3.5 mm or more, without gingival contact.

2g Pre-normal or post-normal occlusions with no other anomalies. Includes up to half a unit
discrepancy.

Grade 3 (Moderate)

3a Increased overjet 3.6-6 mm with incompetent lips.

3b Reverse overjet 1.1-3.5 mm.

3¢ Anterior or posterior crossbites with 1.1-2 mm discrepancy.
3d Displacement of teeth 2.1-4 mm.

3e Lateral or anterior openbite 2.1-4 mm.

3f Increased and complete overbite without gingival trauma.

Grade 4 (Great)

4a Increased overjet 6.1-9 mm.
4b Reversed overjet greater than 3.5 mm with no masticatory or speech difficulties.

4c Anterior or posterior crossbites with greater than 2 mm discrepancy between retruded contact
position and intercuspal position.

4d Severe displacement of teeth, greater than 4 mm.
4e Extreme lateral or anterior openbites, greater than 4 mm.
4f Increased and complete overbite with gingival or palatal trauma.

4h Less extensive hypodontia requiring pre-restorative orthodontic space closure to obviate the
need for a prosthesis.

4| Posterior lingual crossbite with no functional occlusal contact in one or both buccal segments.
4m Reverse overjet 1.1-3.5 mm with recorded masticatory and speech difficulties.
4t Partially erupted teeth, tipped and impacted against adjacent teeth.

4x Supplemental teeth.

Grade 5 (Very great)
5a Increased overjet greater than 9 mm.

5h Extensive hypodontia with restorative implications (more than one tooth missing in any
quadrant) requiring pre-restorative orthodontics.

5i Impeded eruption of teeth (with the exception of third molars) due to crowding, displacement,
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the presence of supernumerary teeth, retained deciduous teeth, and any pathological cause.
5m Reverse overjet greater than 3.5 mm with reported masticatory and speech difficulties.
5p Defects of cleft lip and palate.

5s Submerged deciduous teeth.

DEFINITIONS

Ideal occlusion Anatomically perfect arrangement of the teeth. Rare.
Normal occlusion Acceptable variation from ideal occlusion.
Competent lips Lips meet together at rest.

Incompetent lips Lips do not meet together at rest.

Frankfort plane Line joining porion (superior aspect of external auditory meatus) with orbitale
(lowermost point of bony orbit).

Lower facial height (LFH) Clinically it is the distance from the base of the nose to the point of the
chin, and in a normally proportioned face is equal to the middle facial third (eyebrow line to base of
nose). Cephalometrically, it is the distance from anterior nasal spine to menton as a percentage of
the total face height (from nasion to menton).

Class I The lower incisor edges occlude with, or lie immediately below the cingulum of upper
incisors.

Class II The lower incisor edges lie posterior to the cingulum of the upper incisors. Division I the
upper central incisors are upright or proclined and the overjet is 1. Division 2 the upper central
incisors are retroclined and the overjet is usually U but may be 1.

Class III The lower incisor edges lie anterior to the cingulum of the upper incisors and the overjet is
U or reversed.

Bimaxillary proclination Both upper and lower incisors are proclined.

Overjet Distance between the upper and lower incisors in the horizontal plane.

Overbite Overlap of the incisors in the vertical plane.

Complete overbite The lower incisors contact the upper incisors or the palatal mucosa.
Incomplete overbite The lower incisors do not contact the upper incisors or the palatal mucosa.

Anterior open bite When the patient is viewed from the front and the teeth are in occlusion, a space
can be seen between the upper and lower incisor edges.

Crossbite A deviation from the normal bucco-lingual relationship. May be anterior/posterior and/or
unilateral/bilateral.

Buccal crossbite Buccal cusps of lower premolars or molars occlude buccally to the buccal cusps of
the upper premolars or molars.

Lingual crossbite Buccal cusps of lower molars occlude lingually to the lingual cusps of the upper
molars.

Dento-alveolar compensation The position of the teeth has compensated for the underlying skeletal
pattern, so that the occlusal relationship between the arches is less severe.

Leeway space The difference in diameter between C, D, E, and 3, 4, 5. Greater in lower than upper
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arch.

Class | incisor
relationship

Class 112 incisor
relationship

Class Il incisor
relationship

; Class 1 incisor
relationship
CJ{
Mandibular deviation Path of closure starts from a postured position of the mandible.

Mandibular displacement When closing from the rest position, the mandible displaces (either
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laterally or anteriorly) to avoid a premature contact.

Balancing extraction Extraction of the same (or adjacent) tooth on the opposite side of the arch to
preserve symmetry.

Compensating extraction Extraction of the same tooth in the opposing arch.

ORTHODONTIC ASSESSMENT

Overview

Equipment A mirror, probe, a small engineer's SS rule, and 'sharp' eyes.

Brief screening procedure

The purpose of this is to ensure early detection and Rx of any abnormality, prepare the patient for
any later Rx and influence the management of any teeth of poor prognosis.

At every visit Once the secondary incisors have erupted and until secondary dentition is established
(if in doubt refer).

1 Keep the eruption sequence in mind (p. 68). Any deviations from this should be observed for a
few months only and then investigated.

2 Failure of a tooth to appear > 6 months after the contralateral tooth has erupted should ring
alarm bells.

3 Ask child to close together and look for Xbites, reverse or I o/j.
Consider the long-term prognosis of the first permanent molars (p. 154).

From age 9 and until they erupt, palpate for 3 in the buccal sulcus. A definite hollow and/or
asymmetry warrants further investigation.

Detailed orthodontic examination
Should be carried out in a logical sequence so that nothing is missed.
¢ Who wants Rx (patient or parent) and what for?

e What complexity of Rx is patient prepared to accept. Have the patient's peers worn braces and if
not, will the child make a good pioneer?

e Enquire about any previous extractions and orthodontic Rx.

EO examination (with Frankfort plane horizontal)

e Assess skeletal pattern:
1 antero-posteriorally (max = mand Class I, max > mand Class II, max < mand Class III);

2 vertically (Frankfort-mandibular planes angle approx. 28°, lower 1/3 face usually 50% of total
face height);

3 transversely (? asymmetry).
e Soft tissues: Lips are only competent if they meet at rest. Check the position of the lower lip
relative to the inc and how the patient achieves an oral seal (? lip to lip, lip to tongue, or by the

lower lip being drawn up behind the incisors). Note also the length of the upper lip, the amount of
inc seen, and lip tonicity.

http://online.statref.com/Document/DocumentBodyContent.aspx ?Docld=20&FxId=1... 15/11/2006



Oxford Handbook of Clinical Dentistry - 4th Ed. (2005) Page 7 of 34

e Check rest position of mandible and for any displacement on closure.

e Habits? Does patient suck a thumb/finger, bite fingernails or brux?

IO examination
e Record OH, gingival condition, and teeth present. Any of poor prognosis?
e LLS: Inclination to mandibular base, crowding/spacing, displaced teeth, angulation of 3[3.

e ULS: Inclination to maxillary base, crowding/spacing, rotations, displaced teeth, presence and
angulation of 313,

e Measure o/j (mm), o/b (1! or U, complete or incomplete). Check centre lines coincident and
correct within face.

e Buccal segments: crowding/spacing, displaced teeth.

e Check molar and canine relationship. Any Xbites?

X-rays Usually require a DPT and if not clearly visible on the DPT, an intraoral of the inc. A lateral
skull view is indicated if the patient has a skeletal discrepancy or A-P movement of the incisors is
anticipated).

e Look for unerupted, missing, or supernumerary teeth, root resorption, or other pathology.

e Cephalometric analysis, p. 142.

Summary should include a description of the patient's incisor relationship and skeletal pattern, and
the main points of the malocclusion, e.g. crowding, Xbites. This gives a 'problem list' from which the
aims of Rx can be derived (p. 146).

Study models are not obligatory for orthodontic diagnosis, but they certainly help. Taking models
allows you to mull over the possibilities at leisure and more accurately assess space requirements.

If no Rx is planned unless the malocclusion deteriorates, give the models to the patient, who will
usually guard them well.

= It is important to take models before and after orthodontic Rx so that progress can be monitored
and for medico-legal purposes.

AV

Crverjet Owverbite
CEPHALOMETRICS
Overview

Cephalometric analysis is the interpretation of lateral skull radio- graphs. It is not obligatory for
orthodontic diagnosis, and where no A-P change in incisor position is planned the X-ray exposure is
not justified for the information gained. However, where A-P movement is required, a lateral skull
radiograph will back-up the clinical assessment of skeletal pattern, and help to determine the
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degree of difficulty and type of appliance indicated. Serial lateral skulls allow assessment of growth.

Tracing

Although this has been done using grease-proof paper and a TV as background illumination (yes,
really!), the quality of diagnostic information so obtained is limited. Tracing paper (secured to the
film with masking tape), a sharp pencil (a 0.5 mm propelling-pencil is ideal), and good background
illumination are essential. Spotting orthodontic landmarks is infinitely easier if carried out in a
darkened room. If a point is hard to see, block off the rest of the film so that only that area is
illuminated. If this fails, try holding up to a bright spotlight, but if still not clear, make a
guesstimate! Due to the slight magnification (7-8%), two images of the mandibular border are
usually seen. Both should be traced and an average taken for gonion. The most prominent image
should be traced, i.e. the most anterior in the face so that the difficulty of Rx is not underestimated.

Pitfalls

e Consider the cephalometric values for a particular patient in conjunction with the clinical
assessment, as variation from the normal in a measurement may be compensated for elsewhere in
the face or cranial base.

e Angle ANB varies with the relative prominence of nasion and the lower face. If SNA significantly f
or U this could be due to the position of nasion, in which case an additional analysis should be used,
e.g. Wits analysis.

¢ For landmarks which are bilateral (unless superimposed exactly) the midpoint between the two
should be taken to correspond with those reference points which are in the midline.

e Tracing errors; with careful technique these should be of the order of + 0.5° and 0.5 mm. Errors
are compounded when comparing tracings, therefore changes of 1 or secondary should be
interpreted with caution.

Most commonly used cephalometric points:

S = Sella: mid-point of sella turcica.
N = Nasion: most anterior point on fronto-nasal suture.
Or = Orbitale: most inferior anterior point on margin of orbit (take average of

two images) .
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Po = Porion: uppermost outermost point on bony external auditory meatus.

ANS = Anterior nasal spine.

PNS = Posterior nasal spine.

Go = Gonion: most posterior inferior point on angle of mandible.

Me = Menton: lowermost point on the mandibular symphysis.

A = A point: position of deepest concavity on anterior profile of maxilla.

B = B point: position of deepest concavity on anterior profile of mandibular

symphysis.
Frankfort plane = Po-Or.

Maxillary plane PNS—-ANS.
Mandibular plane = Go-Me.

MORE CEPHALOMETRICS

Analysis and interpretation

The analysis of lateral skull tracings is carried out by comparing a number of angular measurements
and proportions with average values for the population as a whole. Normal values for Caucasians

(UK),§ standard deviations in parentheses:

SNA = 81° (£3)

SNB = 79° (£3)

ANB = 3° (£2)

1-Max = 109° (%6)

1-Mand = 93° (£6) or 120 minus MMPA
MMPA = 27° (X4)

Facial proportion = 55% (£2)

Inter-incisal angle = 133° (x10)

If SNA or SNB are more than 3 standard deviations from the normal (and the patient looks human),
check your tracing! However, the ANB difference is not an infallible assessment of skeletal pattern
as it assumes (incorrectly in some cases) that there is no discrepancy in the cranial base and that A
and B are indicative of basal bone position. When a cephalometric tracing seems at odds with your
clinical impression it is worth doing another analysis which avoids reliance on the cranial base, such
as a Wits analysis.

Before deciding on a Rx plan it is helpful to consider what factors have contributed to a particular
malocclusion, e.g. in a patient with a Class II/1 incisor relationship on a Class I skeletal pattern, the
prognosis for Rx is much better if the 71 0/j is due to proclination of the upper rather than
retroclination of the lower incisors. The relative contribution of the maxilla and mandible to the
skeletal pattern may indicate possible lines of Rx; e.g. if an increased o/j is due to a retrusive
mandible, a better aesthetic result may be achieved by use of a functional appliance.

As a rough guide can assume that there is 2.5° of angular movement for every millimetre of linear
movement of the incisor edge.

Wits analysis
Used to assess antero-posterior skeletal pattern
Method:

e Construct the functional occlusal plane (FOP) by drawing a line through the cusp tips of the
molars and premolars or deciduous molars.

e Drop perpendiculars to the FOP from A point (to give AO) and B point (to give BO).
e Measure the distance from AO to BO.

In Class I AP relationship:
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Males: BO is 1 mm (£1.9 mm) ahead of AO Females: BO=AO (+1.77 mm)
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TREATMENT PLANNING

Problem list Following the assessment of the patient a summary should be made of the main
features of the malocclusion (p. 140). The problem list can then be drawn up; e.g.

e Crowding

e Posterior crossbite

e Increased overjet

Aims of Rx This is derived from the above problem list; e.g.
¢ Relieve crowding

e Correct crossbite

e Align arches

e Maintain overbite

e Reduce overjet

Plan lower arch The lower arch lies in a zone of stability between the lips, cheeks, and tongue;
therefore it is safer to consider it as immutable. This gives a starting point around which to plan Rx.
The first step is to decide if the lower arch is sufficiently crowded to warrant extractions. If the
crowding is likely to ' (patient in early teens, /5 present), then extractions may be indicated (p._
152). In Class 11/2 cases it may be advisable to accept a little crowding (p. 170). If in doubt refer
for advice.

Plan upper arch In most cases planning will be to a Class I incisor and buccal segment relationship.
Therefore it may be helpful, in the mind's eye, to correct the upper canine into a Class I relationship
with (in corrected position if LLS crowded). This will give an indication of the space required and
the amount and type of movement necessary. In the upper arch space for retraction of 3 can be
gained by (1) extractions, (2) expansion (only indicated if a Xbite exists), (3) distal movement of
the upper buccal segments (p. 156). (4) a combination of these. Should extractions be indicated in
both arches, mechanics are often easier if the same tooth is extracted in the upper as in the lower.
However, in Class II cases it may be advantageous to extract further forward in the upper arch and
vice versa in Class III.

Final Rx plan The next step is to plan what tooth movements need to be carried out, including which
appliances are to be used and in what sequence. E.g. if distal movement is to be carried out it may
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be wise to fit the headgear first and review in the light of progress before embarking on extractions.
Retention of the final result also needs to be included in the Rx plan, especially when the Rx is
being explained to the patient and consent sought.

The practicalities of providing Rx also warrant consideration. In some cases more than one Rx plan
can be offered to the patient, with a hierarchy of complexity and finished result. If a compromise
plan is chosen by the patient this should be noted in their records.

The final plan for the example above may be:

e Quad helix appliance to expand upper arch.

e Extraction of all four first premolars.

e Lower fixed appliance.

e Upper fixed appliance once crossbite corrected.

e Reduce overjet.

e Retain corrected tooth movements.

Prognosis Will the proposed Rx be stable? Beware of o/j | in a patient with grossly incompetent lips,
or proclination of upper incisors in a Class III where there is no o/b to hold the corrected position.

Consent The risks and benefits of the proposed plan should be carefully explained to the
patient/parent It is advisable to get written consent, including for specific details of the Rx.

B Beware If the malocclusion under consideration contains one of the following features:
e Marked skeletal discrepancy, anteroposteriorally (II or III), or vertically.

e If the o/j is increased and the upper incisors are upright.

o If the o/j is reversed and there is no o/b to retain correction of the incisor relationship.
e Severe Class II/2 malocclusions.

e Class II/I incisor relationship, with molars a full unit Class II and a crowded lower arch.

Rx planning is the most important, and most difficult, part of orthodontics. All but the trained
orthodontist are advised to seek specialist advice.

MANAGEMENT OF THE DEVELOPING DENTITION

Overview

See also delayed eruption, p. 68.

The way in which mixed dentition problems are approached will often affect the ease or difficulty of
subsequent Rx.

Normal development of dentition The primary incisors are usually upright and spaced. If there is no
spacing warn the parents that the secondary incisors will probably be crowded. Overbite reduces
throughout the primary dentition until the incisors are edge to edge. All secondary incisors develop
lingual to their predecessors, erupt into a wider arc, and are more proclined. It is normal for 11 to
erupt with a median diastema which reduces as 212 erupt. Later, pressure from the developing
canines on the roots of 212 results in their being tilted distally and spaced. This has been called the
'ugly duckling stage', but it is better to describe it as normal development to parents. As the 3
erupts the 2 upright and the spaces usually close.
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The majority of Es erupt so that their distal edges are flush. The transition to the normal stepped
(Class I) molar relationship usually occurs during the primary dentition as a result of greater
mandibular growth and/or the leeway space.

Development of dental arches In the average (!) child, the size of the dental arch is more or less
established once the primary dentition has erupted, except for an increase in inter-canine width (2-
3 mm up to age 9) which results in a modification of arch shape.

Retained deciduous teeth — if deflecting eruption of secondary tooth, extract.

Submerging deciduous molars Prevalence 8-14%. Provided there is a successor, a submerged

primary molar will probably be exfoliated at the same time as the contralateral tooth.4 Extraction is
only indicated if there is no successor or the submerged tooth is likely to disappear below the
gingival margin.

Impacted upper first permanent molars Prevalence 2-6%. Indicative of crowding. Spontaneous
disimpaction rare after 8 yrs. Can try dislodging 6 by tightening a piece of brass wire round the
contact point with E over several visits. Otherwise just observe, extracting E if unavoidable and
dealing with resultant space loss in secondary dentition.

Habits Effects produced depend upon duration of habit and intensity. It is best not to make a great
fuss of a finger-sucking habit. If parents concerned, reassure them (in presence of child) not to
worry, as only little girls/boys suck their fingers. Appliances to break the habit may help, but most
children will stop when they are ready. However, this is no reason to delay the start of Rx for other
aspects of the malocclusion.

Effects of premature loss of deciduous teeth

Unfortunately, when a child attends with toothache, in the rush to relieve pain it is all too easy to
extract the offending tooth without consideration of the consequences. The major effect of early
primary tooth loss is localization of crowding, in crowded mouths. The extent to which this occurs
depends upon the patient's age, degree of crowding, and the site. In a crowded mouth the adjacent
teeth will move round into the extraction space, therefore unilateral loss of a C (and to a lesser
degree a D) will result in a centre-line shift. This is also seen when a C is prematurely exfoliated by
an erupting 2. As correction of a centre-line discrepancy often involves fixed appliances, prevention
is better than cure, so loss of Cs should always be balanced. If Es are lost the 6 will migrate
forward. This is particularly marked if it occurs before eruption of the permanent tooth, so if
extraction of an E is unavoidable try to defer until after the 6s are in occlusion and do not balance
or compensate. The effect of early loss of primary teeth on the eruption of the permanent successor
is variable.

Timely loss of Cs is indicated for

e 2 erupting palatally due to crowding. Extraction of CIC as the 2 erupting may allow the tooth to
escape labially and prevent a Xbite.

e Extraction of CIC when a lower incisor is being crowded labially will help to U loss of periodontal
support.

EXTRACTIONS

In orthodontics, teeth are extracted either to relieve crowding or to provide space to compensate
for a skeletal discrepancy.

= Before planning the extraction of any permanent teeth a thorough orthodontic and radiographic
examination should be carried out.

B In a Class I or II, should extract at least as far forward in the upper arch as the lower; vice versa
in a Class III.

Lower incisors Following the extraction of a inc, the LLS tends to tilt lingually followed by the ULS.
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In addition, it is difficult to arrange 6 ULS teeth around 5 LLS teeth, therefore try to avoid.
However, if indicated, will need -/FA.

Upper incisors are never the teeth of choice for extraction, but if traumatized or dilacerated, there
may be no alternative (p. 122).

Lower canines should only be extracted if severely displaced, as the resulting contact between 2 4 is
unsatisfactory.

Upper canines, p. 160

First premolars are the most popular choice, due to their position in the arch and because a good
contact point between the canine and second premolar is more likely. For maximum spontaneous
improvement 4s should be extracted just as the 3s are appearing, but if appliance therapy is
planned, defer until the canines have erupted.

Second premolars Preferred in cases with mild crowding, as their extraction alters the anchorage
balance, favouring space closure by forward movement of the molars. FAs are required, especially
in the lower arch. If 5s hypoplastic or missing there may be no choice. Early loss of an E will often
lead to forward movement of the 6 and lack of space for 5s. In the upper arch this results in 5
being displaced palatally, and provided 4 is in a satisfactory position, extraction of 5 on eruption
may U the need for appliance therapy. In the lower arch Ss are usually crowded lingually. Extraction
of 4 is easier and will give 5 space to upright spontaneously.

First permanent molars, p. 154

Second permanent molars Extraction of 7 will not alleviate incisor crowding but may relieve mild
lower premolar crowding and avoid difficult extraction of impacted 5.

To increase likelihood of & erupting successfully to replace 7, need . posterior crowding and g formed
to bifurcation and at an angle of between 15° and 30° to long axis &. Even so, may still require
appliance therapy to align & on eruption.

In the upper arch extraction of 7 often limited to facilitating distal movement of the upper buccal
segments.

Third permanent molars Early extraction of these teeth used to be advocated to prevent LLS
crowding, but as this can occur even in their absence, wisdom teeth are only a part of the aetiology.
In addition, extraction of symptomless & is not advisable.

Space can also be provided in selected cases by:

1 expansion (only in upper arch with a Xbite, otherwise not stable);

2 distal movement of the upper buccal segments (p. 156);

3 reducing the width of the teeth approximally (usually limited to LLS in selected cases).

EXTRACTION OF THE FIRST PERMANENT MOLARS

First permanent molars are never the first choice for extraction, as even if removed at the optimal
time a good spontaneous alignment of the remaining teeth is unlikely. However, when a two-
surface (or more) restoration is required in a molar tooth for a child, the long-term prognosis
should be considered. A well-timed extraction may be better for the child (and your BP) than heroic
attempts to restore hopeless molars. Equally well, placing a dressing and maintaining a poor-quality
6 until the 7 has empted and the extraction can be incorporated into an orthodontics plan, may
keep you on the specialist orthodontists' christmas card list. Points to note:

e Check the remaining teeth are present and in a good position. If not, avoid extraction of 6 in
affected quadrant.

¢ In the lower arch good spontaneous alignment is more likely following extraction & if: 1 717
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development has reached bifurcation; 2 angulation between crypt 7 and & is < 30°; 3 717 crypts
overlap BIE roots.

e There is a greater tendency for mesial drift in the maxilla, therefore the timing of loss of 6 is less
critical.

e Assess the prognosis for remaining 6s. If they are all restored then extraction of all four is
probably indicated. If only one poor 6, do not extract corresponding lower tooth. If & of poor
prognosis it is advisable to extract opposing 6 as otherwise this tooth will overerupt and prevent 7
moving forward. Balancing with extraction of a corresponding sound & is inadvisable; better to deal
with other side of arch on its merit.

e In Class I with anterior crowding and Class II, £l6 should, if possible, be preserved until 7|7 have
erupted, and can be held back by an appliance and the extraction space utilized.

e In Class III, if £I& of poor prognosis try to preserve until incisor relationship corrected (to provide
retention for appliance). In cases with poor quality BI&, extract at optimal time to aid space closure.

o If the dentition is uncrowded, avoid extraction of 6s as space closure will be difficult.

e Extraction of 6s will relieve buccal segment crowding, but will have little effect on labial segment
crowding. Impaction of 8s less likely but not impossible.

B In a child with poor quality 6s, remember that the premolars may well be in a similar condition 6
yrs on unless the caries rate is stabilized.

DISTAL MOVEMENT OF THE UPPER BUCCAL SEGMENTS

Overview

This is usually thought of as an alternative to extraction, but in practice often results in the
crowding being shifted distally, requiring the loss of 7 or 8. It is only applicable to the upper arch, in
the following situations:

e FEither Class I with mild upper-arch crowding, or Class 1I/1 with well-aligned lower arch and
molars < 1 unit Class II.

e Where extraction of &4 do not provide sufficient space to align upper arch.
Can be achieved either by a screw appliance, or more usually by EOT directly to molar bands on
6lE. As BI6 move distally, will need some expansion. Greater chance of success with growing child.

Can expect 1/2 unit change in 3-4 months with good cooperation. If need unilateral distal
movement, extraction of 7 on that side can be considered (provided 8 in good position).

Headgear safety

There have been a number of cases where damage to the eye as a result of headgear has resulted
in loss of vision. For this reason headgear should only be used by those who have received training
and to avoid injury to the face, it should only be used in conjunction with safety mechanisms which

prevent displacement and/or recoil of the facebow. If eye injury should occur immediate referral to
an ophthalmologist is required.

SPACING

Overview
Uncommon in UK; crowding is the norm.

Generalized spacing is due either to hypodontia or small teeth and/or large jaws. Note that
hypodontia is associated with small teeth p. 70. Rx of spacing is problematic, a purely orthodontic
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approach is liable to relapse and requires prolonged retention. In milder cases try and encourage
the patient to accept the situation. In more severe cases a combined restorative/ orthodontic
approach will be required. This may involve composite additions or veneers to increase the width of
the teeth and/or orthodontics to localize the space for provision of a prosthesis.

Median diastema
Prevalence 6-yr-olds = 98%, 11-yr-olds = 49%, 12-18-yr-olds = 7%.

Aetiology Small teeth in large jaws; absent or peg-shaped 212; midline supernumerary; proclination
of ULS; physiological (caused by pressure of developing teeth on upper incisor roots which resolves
as 3 erupts), or due to a frenum.

The upper incisive frenum is attached to the incisive papilla at birth. As 111 erupt the frenum
recedes, but this is less likely if the arch is spaced. A frenum contributes to a diastema in a small
number of cases and is associated with the following features:

e Blanching of incisive papilla when frenum put under tension.

e Radiographically there is a V-shaped notch in the interdental bone between 111, indicating the
attachment of the frenum.

e Anterior teeth may be crowded.
Management Always take a periapical X-ray to exclude presence of a supernumerary.

1 Before 3 erupted: if diastema <3 mm—review after eruption of canines as will probably U
unaided. If >3 mm—may need to approximate incisors to provide space for canines to erupt, but
care is required not to resorb roots of 2|2 against crowns of 2|Z. Usually requires FA and prolonged
retention.

2 After 3 erupted: orthodontic closure will require prolonged retention as has high tendency to
relapse. If frenum undoubtedly a major aetiological factor perform a frenectomy during closure, but
retention still wise. Alternatively, measure width of 1 2, and if they are narrower than average (1=
8.5 mm, 2= 6.5 mm) consider composite additions or veneers to close space. If teeth of normal
width and no other orthodontic Rx required, could try and talk patient into accepting their diastema.

BUCCALLY DISPLACED MAXILLARY CANINES

B Width 3 > width 4 > width C.

3 is usually the last tooth to erupt anterior to 6. If the upper arch is crowded, 3 may be squeezed
buccal to its normal position, in which case space needs to be created for its alignment. Usually 4 is
the tooth of choice for extraction and, if so, this should be carried out just as 3 is about to erupt. If
there is plenty of space it is sufficient to keep the patient under review, otherwise fit a space-
maintainer.

Where 2 and 4 are in contact, extraction of 4 alone will not provide sufficient space to accommodate
the canine and thought should be given to extracting 3.

Less commonly, a canine may develop well forward over the root of 2. In this case orthodontic Rx
to align 3 will be prolonged. If the arch is crowded it may be simpler to extract 3 and align
remaining teeth.

Alignment of mesially inclined, buccally displaced canines can, if they are the only Rx required, be
accomplished by URA otherwise FA

Transposition almost exclusively involves a canine tooth. In the maxilla 3 is usually transposed with
4 and is the mandible the laceral incisor is more commonly involved. Rx options include alignment
of teeth in transposed position, extraction of the most displaced tooth, or correction if transposition
nor complete.

http://online.statref.com/Document/DocumentBodyContent.aspx ?Docld=20&FxId=1... 15/11/2006



Oxford Handbook of Clinical Dentistry - 4th Ed. (2005) Page 16 of 34

PALATALLY DISPLACED MAXILLARY CANINES

= Early detection is essential.
Width 3 > width 4 > width C.
Prevalence Up to 2%. Occurs bilaterally in 17-25% of cases. F > M.

Aetiology In normal development the maxillary canine develops palatal to C and then migrates
labially to erupt down the distal aspect of 2 root. The aetiology of palatal displacement is not fully
understood, but some suggest a lack of guidance is the reason behind the association with missing

or short-rooted 2.2 Others argue that it is an inherited polygenic trait and that the link with missing
or short-rooted 2 is part of association with other dental anomalies including microdontia and

hypodontia®.

Prevention Early detection may allow corrective interceptive Rx, therefore when examining any child
>9 yrs, palpate for unerupted 3. If there is a definite hollow and/or asymmetry between sides,

further investigation is warranted. Extraction of C may result in improvement of a displaced 3Z, but
this eliminates the possibility of maintaining C should sufficient improvement in the position of 3 not
materialize; therefore confine to those cases where the 3 is not too far displaced. More markedly
displaced 3 should be referred to a specialist.

Assessment Clinically by palpation and from inclination of 2 and by X-rays. A DPT and an intra-oral
view or two intra-oral views with tube shift can be used to assess the position of the canine by
parallax (p. 21 remember your PAL goes with you!). Consider also position and prognosis of
adjacent teeth (including C), the malocclusion, and available space.

Management If the canine is only very slightly palatally displaced or impacted between 2 and 4,
provision of space should result in eruption. The majority of palatally displaced canines, however,
do not erupt spontaneously, so hopeful watching and waiting may only result in an older patient
who is less willing to undergo the prolonged Rx required to align the displaced tooth. Rx alternatives
available:

1 Interceptive extraction of C in mixed dentition (see above).

2 Maintain C and keep unerupted canine under radiographic review. Provided no evidence of cystic
change or resorption, removal of 3 can be left until GA required, e.g. for extraction of 8s. Patient
must understand that C will eventually be lost, necessitating a prosthesis.

3 No Rx, if 2 and 4 are in contact and appearance is satisfactory, or if patient refuses other
options. Again, 3 will require removal in due course.

4 Exposure and orthodontic alignment only feasible if (a) canine in favourable position for
orthodontic alignment; (b) sufficient space available for 3, or can be created; (c) patient willing to
undergo surgery and prolonged orthodontic Rx (usually 2+ yrs). Sequence is to arrange exposure,
and allow tooth to erupt for 3 months, and then commence orthodontic traction to move tooth
towards arch. FAs are required.

5 Transplantation is not an instant solution, as space is needed to accommodate 3, which may
involve appliances and/or extractions. Poor long-term results have been reported, e.g. only 1/3 still
functional after 10 yrs.§ However, shorter splinting times (1-2 weeks) and RCT for teeth with closed
apices within 3 weeks of transplantation may f! prognosis.

Resorption Unerupted and impacted canines can cause resorption of incisor roots. For this to occur
a 'head-on' collision between the two seems to be required. If detected on X-ray, a specialist

opinion should be sought, quickly. Extraction of the canine may be necessary to limit resorption, but
if extensive, removal of the affected incisor may be preferable, thus allowing the canine to erupt.

INCREASED OVERIJET
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Overview

When is an o/j increased? This is really a matter of opinion, but provided the arches are well-
aligned, an o/j < 6 mm is acceptable. If Rx is required for other reasons, consider reduction of o/j >
4 mm.

Aetiology

Skeletal pattern Increased o/j can occur in association with Class I, II, or even III skeletal patterns.
If Class 11, is often due to a normally sized mandible being positioned posteriorly on the cranial
base. Be wary of patients with vertical proportions at either extreme of the range, as they are
difficult to treat.

Soft tissues The effects of the soft tissues are usually determined by the skeletal pattern, as the
greater the discrepancy the less likely it is that the patient will have competent lips. Where the lips
are incompetent, the way an anterior oral seal is achieved will influence incisor position; e.g. if the
lower lip is drawn up behind the upper incisors this may have contributed to the increased o/j, but if
the incisors can be retracted within control of the lower lip at the end of Rx the prognosis for stable
o/j reduction is good. This is less likely if the LFH is increased and the lower lip lies beneath the
upper incisors, as it will be less likely to control their position following o/j reduction. The soft
tissues can also help to compensate for the skeletal pattern by proclining the lower and/or
retroclining the upper incisors.

Dental mCrowding may contribute to an increased o/j, therefore relief of crowding may aid
stability. Digit-sucking can cause proclination of the upper and retroclination of the lower incisors,
but in a growing child this will resolve once habit is stopped unless maintained by adverse soft-
tissue activity.

In the majority of cases skeletal pattern will determine ease of Rx, but the soft tissues will influence
the stability of the end result.

Stability of overjet reduction

Provided the inc have been retracted to a position of balance within the lower lip, this should not be
a problem. Nevertheless, a period of retention is usually necessary to allow for periodontal fibre and
soft-tissue adaption. However, prolonged retention will not make stable an inherently unstable
position. A common mistake is to stop Rx before o/j reduction is complete and the lips competent.

If the patient returns to retracting the lower lip behind the ULS to achieve an anterior oral seal, the
o/j is likely to increase.

MANAGEMENT OF INCREASED OVERIJET

Overview

(See also Functional appliances, p. 190.)

Principles

1 Provision of space for o/j reduction and/or relief of crowding.
2 Reduce o/b before o/j reduction (p. 170).

3 Appliance required to U o/j.

4 Consider stability of treated result and plan retention.

Class I or mild Class 1II skeletal pattern
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Stability of o/j reduction I with age as the lips mature and are held together by the patient,
therefore early Rx is likely to require prolonged retention. Unless a functional appliance is indicated,
it is advisable to await the secondary dentition before embarking on Rx to reduce an o/j. If the
overjet is < 6 mm and orthodontic Rx not indicated for other reasons, consideration should be given
to accepting the position of the incisors, particularly if the inc are not proclined, or stability following
overjet reduction is questionable. In a small proportion of cases with proclined incisors, where
space to retract the overjet is available or can be created by the extraction of first premolars, an
URA can be used. However, the majority of patients in this category are managed using fixed
and/or functional appliances. A functional appliance (p. 190) can be used to reduce an increased
overjet in a growing child, either as the sole appliance if the arches are well aligned, or as the first
phase of Rx to reduce the overjet before fixed appliances and/or extractions are used to complete
alignment.

Moderate to severe Class II skeletal pattern

Approaches available:

1 Modification of growth—either by restraint of maxillary growth with headgear, or by encouraging
mandibular growth with a functional appliance.

2 Orthodontic camouflage—by extractions in upper arch and bodily movement of inc and FA.
3 Surgical correction.

Because mandibular growth predominates during teens, a greater proportion of Class II than Class
ITI skeletal problems are amenable to orthodontic correction. Research would suggest that the
amount of growth modification that can be achieved is limited, but every little helps and in practice
the majority of growing children in this category are treated by a combination of approaches 1 and
2. This usually takes the form of an initial phase of functional appliance therapy, followed by FA
and/or extractions. Adults whose skeletal pattern is not too severe may be treated by orthodontic
camouflage, but in cases with a more severe skeletal problem and/or an !l o/b a surgical correction
may be the only option.

INCREASED OVERBITE

Normal o/b is between 1/3 and 1/2 overlap of the lower incisors. It is more practical to record o/b
in terms of whether it is increased, decreased, or normal, rather than to try to measure it with a
ruler. Increased o/b is associated with Class II/2 incisor relationship, where typically 111 are
retroclined and 212 are proclined, reflecting their relationship to the lower lip. But the o/b can also
be M in Class III and II/1 malocclusions. Increased o/b per se is not an indication for Rx, unless it is
traumatic and this is relatively rare, but U of o/b may be necessary before correction of other
anomalies. In Class III cases an 1! o/b is advantageous as this will help to retain the corrected
incisor position.

Aetiology 1 o/b occurs because the incisors are able to erupt past each other due to a combination
of some or all of the following interrelated factors: U LFH, high lower lip line, retroclined incisors,
inter-incisal angle. Normal inter-incisal angle is 135°. Highest acceptable angle is 145°. Above this
value the tendency for the lower incisors to erupt may be inadequately resisted.

Approaches to reducing overbite

1 Extrusion/eruption of molars. Passive eruption of lower molars occurs when an URA incorporating
a biteplane is worn. Active extrusion of molars in either arch is possible using FA. However, unless
the patient grows vertically to accommodate this increased dimension, the molars will re-intrude
under the forces of occlusion once appliances are withdrawn. This approach is of limited value in
adults.

2 Intrusion of incisors. This is difficult, requires FA, and in most cases the major effect is extrusion
of the buccal segments. More successful in growing patients.

3 Proclination of lower incisors. This will only be stable if the LLS has been trapped behind the ULS,
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in which case, provision of a removable biteplane may allow the lower incisors to spontaneously
procline. Active proclination should only be attempted by the experienced orthodontist, who will be
better able to judge those cases where this is indicated.

4 Surgery. Indicated in severe cases especially if associated with A-P skeletal discrepancy, and in
adults.

Stability of overbite reduction depends upon eliminating or reducing the aetiological factors, but |
LFH and high lower lip line can only be altered if growth is favourable. Reduction of the inter-incisal
angle is necessary to provide a 'stop' to the incisors re-erupting, but requires FA to move incisor
apices lingually.

MANAGEMENT OF INCREASED OVERBITE

Class II/2 1t is often prudent to avoid extractions when the lower arch is mildly crowded in a Class
II/2, as extractions may be followed by lingual tipping of the lower incisors resulting in a further f
of the o/b. Cases with sufficient crowding to warrant premolar extractions in the lower arch and
moderately to severely increased overbite are best treated with FA to close space by forward
movement of the buccal segments and to correct incisor relationship.

Where o/b U is required, the inter-incisal angle will need to be reduced in order to achieve a stable
result. Usually this necessitates FA, but in growing patients with a skeletal II pattern and no or mild
crowding an alternative approach is to procline inc with an URA and then use a functional appliance
to reduce the resultant overjet, or use a Twin Block functional as a spring can be added to the
upper block to procline inc.

Class II/1 o/b U is required before o/j U. If a functional appliance is indicated for A-P correction then
some o/b reduction can often be achieved during this phase by trimming the appliance in the buccal
segments. If headgear is being used then it may be helpful to commence o/b by using an URA
clipped over the bands on the upper molars. Rx of most II/I will need FA either as the sole Rx or
following a functional appliance or headgear. Including in the FA will aid intrusion of the LLS, but
inevitably some extrusion of the molars will occur.

Class III (p. 176) Avoid reducing o/b as it will aid retention of the corrected incisor position.

Retention Reducing the inter-incisal angle will aid stability. Following FA Rx incorporation of a flat
anterior biteplane into the upper retainer may be helpful. Where the incisal relationship has been
changed, retention ideally should be continued until growth is complete. In some patients this is not
practicable.

ANTERIOR OPEN BITE (AOB)

Vertical overlap of incisors (o/b)
3 r
t o/b normal o/b incomplete o/b AOB
AOB can occur in Class I, II, and III malocclusions.

Aetiology Either skeletal — vertical > horizontal growth (1l LFH and/or t MMPA), or environmental —
habits, tongue thrust, iatrogenic. Or a combination. If the distance between maxilla and mandible is
sufficiently increased such that even if incisors develop to their full potential they do not meet, an
AOB will result. This is often associated with incompetent lips and a lip-to-tongue anterior oral seal,
which may exacerbate the AOB. Tongue thrusts are usually adaptive and can maintain an AOB due
to a habit even after the habit has stopped. Localized failure of maxillary dento-alveolar
development resulting in an open bite is seen in CLP.

Treatment is generally difficult except where due mainly to a habit, therefore it is wise to refer
patient to a specialist for advice.

Skeletal In milder cases can align arches and accept, or try to restrain vertical development of the

maxilla and/or upper molars with headgear and/or a functional appliance with posterior bite blocks.
Extrusion of the incisors is unstable. For more severe cases the only alternative is surgery, but even
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this is not straight forward and liable to relapse.

Habits Better to await natural cessation of habit, but not if that means deferring Rx for other
aspects of malocclusion. Once habit stops o/b should re-establish within 3 yrs, unless perpetuated
by soft tissues or because it is skeletal in origin.

Tongue thrust None.

Hints for cases with 1 vertical dimensions and U o/b or AOB.

e Avoid extruding molars, e.g. cervical pull headgear to £l&, URA with a biteplane.

e Avoid upper arch expansion as this will tip down the palatal cusps of buccal segment teeth,
reducing o/b.

e Extraction of molars will not 'close down bite'.

e Space closure is said to occur more readily in patients with 1 LFH and I MMPA.

REVERSE OVERJET

This will include only those cases with > 2 teeth in linguo-occlusion, i.e. Class III cases. For
management of one or two teeth in crossbite, see p. 178.

Aetiology

Skeletal Reverse overjets are usually associated with an underlying Class III skeletal pattern. This is
most commonly due to either a large mandible and/or a retrusive maxilla. Class III malocclusions
occur in association with the whole range of vertical patterns. Crossbites are a common feature,
due either to a large mandible or the anterior position of the mandible relative to the maxilla.
Soft tissues A patient's efforts to achieve an anterior oral seal often result in dento-alveolar
compensation, i.e. retroclination of the lower and proclination of the upper incisors. Therefore the
incisor relationship is often less severe than underlying skeletal pattern.

Dental crowding This is usually greater in the upper than the lower arch.

Assessment (p. 140) Consider also the following:

e Patient's opinion about their facial appearance (be tactful!).

e Severity of skeletal discrepancy.

e Amount of dento-alveolar compensation. If upper incisors already markedly proclined, further
proclination is undesirable.

¢ Amount of overbite. Remember that proclination of ULS will reduce o/b and retroclination of LLS
will 11 o/b.

e Can patient achieve an edge-to-edge contact of the incisors. If not, simple Rx C/I.

Rx planning, see p. 146.

B Class III malocclusions tend to become worse with growth.

B In severe cases seek a specialist opinion before embarking on Rx or extractions, as if surgery is
necessary, decompensation (i.e. correcting the position of the incisors to their normal inclination)

will probably involve the reverse of orthodontic camouflage.

Major factors determining Rx approach are skeletal discrepancy and overbite:
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Skeletal pattern Normal or 1l o/b U o/b
Mild to normal Procline ULS Accept
Moderate FA to procline ULS Accept or FA
and retrocline LLS to retrocline LLS
tprocline ULS
Severe Surgery Align and accept if possible, or
surgery

If child on borderline between groups, assume more severe as growth will probably prove you right.

MANAGEMENT OF REVERSE OVERIJET

Overview

Relief of crowding Extractions in the upper arch alone may run the risk of worsening the incisor
relationship, therefore it is advisable to extract at least as far forward in lower arch as upper.

Moderate crowding responds best to extraction of premolars. Extraction of SlS will maintain 4l to
support the ULS, but often crowding in the upper arch necessitates extraction of 1. Proclination of
ULS, if indicated, will provide some space for relief of crowding. If using FA to retrocline LLS, space
will be required in the lower arch to accomplish this. Distal movement of the upper buccal segments
is C/I in Class III as restraint of maxillary growth is undesirable.

Practical Rx

Accept This may be the wisest option for those patients with increased LFH and reduced o/b, with
Rx directed towards achieving alignment within the arches only.

Proclination of ULS only This is only suitable for milder well-aligned cases where ULS is not already
proclined and where sufficient o/b will be present to retain the corrected incisor position. Best
carried out in the mixed dentition, provided 3|2 are not sitting labial to the roots of 212, If extraction
of EIC necessary for space, it is advisable to match this with loss of CIC to avoid compromising the
incisor relationship. Provided there is sufficient o/b, stability is not usually a problem, but if URA has
been used it is advisable to retain for 3 months nights-only wear. Often there is adequate o/b for
the 111, but not 212; if so, a bonded retainer is advisable, but remember that further eruption will be
limited.

Retroclination of LLS # proclination of ULS requires FA. By interchanging the position of the incisors
within the neutral zone, stability is not compromised. Class III elastic traction from the back of the
upper arch to the region helps to retrocline LLS. However, in addition to extruding the incisors,
which is desirable, also results in extrusion of the upper molars, which reduces o/b. Therefore these
cases should be managed by a skilled operator.

Orthodontics and orthognathic surgery, p. 194.
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Correction of a Class III incisor relationship by retroclination of the lower incisors increases overbite
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Correction of a Class III incisor relationship by proclination of the upper incisors alone reduces
overbite

CROSSBITES

(=~

Overview

By convention the lower teeth should be described relative to the upper (p. 136). Crossbites can be
anterior or posterior (unilateral/ bilateral), with displacement, or with no displacement.

Aetiology Xbites can be skeletal and/or dental in origin. For posterior Xbites, the skeletal component
is usually the major factor. Antero-posterior discrepancies obviously play a part in anterior Xbites,
but can also result in posterior Xbites in Class II (lingual Xbite) and Class III (buccal Xbite) skeletal
patterns.

Displacement may occur when a premature or deflecting cuspal contact is encountered on closure

and the mandible is postured either anteriorly or laterally to achieve better interdigitation. This new
path of closure becomes learned and the patient closes straight into maximum interdigitation. To
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help detect displacement on closure, try to get the patient to close on a hinge axis by asking them
to curl their tongue back to touch the back of the palate and then close together slowly, whilst
guiding the mandible back via the chin. In addition, look for other clues like a centre-line shift (of
lower in direction of displacement) in association with a posterior unilateral Xbite. Evidence
suggests that displacing contacts may predispose to TMPDS.

Anterior crossbites

Class III malocclusions are considered on p. 174. Should be treated early, especially if associated
with a displacement, provided sufficient o/b exists to retain the result. If not, probably best to defer
until the secondary dentition and use FA. Correction of one or two teeth with reverse overjet and a
+ ve overbite can be accomplished using an URA; however, need to have space available to
accommodate the tooth in the arch (or create with extractions). Application of a force to procline
the ULS results in an URA being unseated anteriorly, therefore good anterior retention is usually
required. In the mixed dentition, the morphology of the primary teeth makes this difficult. A screw
appliance has the advantage that the teeth to be moved can also be clasped. Buccal capping should
be added to free the tooth to be moved from contact with lower arch. Upper lateral incisors that are
displaced bodily and palatally due to lack of space are not amenable to simple proclination. Refer
patient to a specialist.

Posterior crossbites®?

Unilateral Generally, the greater the number of teeth involved the greater the skeletal contribution
to the aetiology. If only one or two teeth, movement of opposing teeth in opposite directions for
correction may be required. This can be achieved by cross-elastics attached to attachments on the
affected teeth. 5s are often crowded palatally, but are easily aligned using a T-spring on an URA.
Unilateral Xbite from the canine region distally is usually associated with a displacement, as true
skeletal asymmetry is rare. If the arches are of a similar width, displacement to the right or left will
give better interdigitation. In these cases Rx should be directed towards expanding the upper arch
so that it fits around the lower, provided the upper teeth are not already buccally tilted.

Bilateral buccal crossbite This suggests a greater underlying transverse skeletal discrepancy. Less
commonly, associated with displacement. Correction of a bilateral Xbite should be approached with
caution, because partial relapse may result in the teeth occluding cusp to cusp and development of
a unilateral Xbite with displacement.

Bilateral lingual crossbite (or scissor bite) occurs due to either a narrow mandible or a wide maxilla.
In milder cases only 414 may be involved, and if these teeth are extracted to relieve crowding or for
retraction of 3|3, so much the better. Where all of the buccal segments are involved, Rx will
probably involve expansion of the lower and/or contraction of the upper; therefore refer to a
specialist.

Rapid maxillary expansion

Involves a screw appliance comprising bands attached to 64|64 and connected to a midline screw.
The object is to expand the maxilla by opening the midline suture and is therefore more successful
in younger patients. Large forces are required to accomplish this, therefore the screw is turned 0.2
mm twice a day for about 2 weeks. Over-expansion is necessary as the teeth relapse about 50%
under soft-tissue pressure. Not to be attempted by the inexperienced!

Quad helix appliance

This is a very efficient fixed, slow expansion appliance. Suitable for mixed or secondary dentition.
Attaches to upper teeth by bands on 6 and is W-shaped.
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Quad helix appliance which is attached to bands,cemented onto the upper first molar teeth

ANCHORAGE

Overview

Anchorage is defined as the source of resistance to the reaction from the active component(s) in an
appliance. In practice, it is the balance between the applied force and the available space. E.g., in a
case where 2|3 are being retracted following extraction of 414, an equal, but opposite force will also
be acting on 65156, The amount of forward movement of these anchor teeth will depend largely
upon their root surface area and the force used.

Anchorage loss can be minimized by limiting the number of teeth being moved at any one time,
applying the correct force for the movement required, and 1 the resistance of the anchor teeth (e.g.
by permitting only bodily movement). In some situations, movement of the anchor teeth is
desirable, e.g. in a Class III where space is being opened up for an unerupted 5. However, it is
important to assess the anchorage requirements of a particular malocclusion before embarking on
treatment If no or little movement of the anchor teeth is desirable, then anchorage should be
reinforced from the start.

Reinforcing anchorage

Intra-maxillary (teeth in same arch) By including the maximum number of teeth in the anchorage
unit. Applicable to both fixed and removable appliances.

Inter-maxillary (teeth in opposing arch) This is achieved by running elastics from one arch to the
other. It is mainly applicable to FA, as an URA will be dislodged. The direction of elastic pull is
described according to the type of malocclusion to which it is applicable.

& _'_,,,-3 3"-...& & . ,
Class Il direction

6 3 3

6~ 3 | 3 -6 o
Class lll direction

6 ~3 | 377 ¢

Increased mucosal coverage By virtue of its palatal coverage an URA has more potential anchorage
than an FA.
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Extra-oral Anchorage is transmitted to the appliance by elastic or spring force from a head or neck
strap. This involves a face-bow, which engages tubes soldered on to molar cribs (URA) or bands
(FA). The direction of pull can be selected according to the malocclusion with an overall direction of
pull above the occlusal plane for patients with I vertical proportions (hi-pull) and vice versa for |
vertical proportions (cervical pull). For EO anchorage, 250 g for 10 h/day should suffice. For EO
traction (i.e. using the headgear force to achieve movement rather than just resist it) forces in the
region of 500 g for 14-16 h/day are necessary.

Following reports of a humber of cases where eye damage (including blindness) occurred due to
headgear, the use of at least two safety mechanisms is imperative. Better still, avoid headgear if
possible.

Anchorage loss

May occur because of 1 failure to appreciate fully anchorage requirements at Rx planning stage; 2
active force exceeding available anchorage (often due to over-activation or too many teeth being
moved at a time); 3 poor patient compliance.

REMOVABLE APPLIANCES—SCOPE AND LIMITATIONS

Overview

Removable appliances are single-arch appliances that can be taken out of the mouth by the patient.
They are only capable of tilting movements of individual teeth, but can be used for moving blocks of
teeth. In addition they can be used to allow differential eruption of teeth via biteplanes or buccal

capping.

Advantages of removables Disadvantages of removables

Easier to clean than FA Patient can leave appliance out

Easy to adjust, therefore U Only tipping movement

chairside time possible

Contact with mucosa Affects speech

anchorage Good technician required

Can be used for o/b U Intermaxillary traction not possible

Can transmit forces to blocks of Lower removable appliances are difficult to
teeth tolerate Inefficient for multiple tooth

movements
Indications
Active

Where only require simple tipping movement of an individual tooth. Movement of blocks of teeth,
e.g. correction of a buccal crossbite by expansion of upper arch.

As an interceptive Rx in the mixed dentition, e.g. correction of an upper incisor in crossbite.
Overbite reduction.

In conjunction with other appliance, e.g. to facilitate distal movement of upper molar(s) with
headgear; to free occlusion to allow movement of a tooth over the bite during fixed appliance Rx.

Passive
Space maintainer, e.g. following loss of an upper central incisor due to trauma.

Retaining appliance, e.g. following fixed appliance Rx.

Correction of unilateral posterior crossbites

http://online.statref.com/Document/DocumentBodyContent.aspx ?Docld=20&FxId=1... 15/11/2006



Oxford Handbook of Clinical Dentistry - 4th Ed. (2005) Page 26 of 34

Removable appliances are useful in the correction of unilateral posterior crossbites, particularly in
the mixed dentition where mobile primary teeth may make placement of a fixed appliance
problematic. Usually the design involves a midline screw which works by reciprocal anchorage, i.e.
each side of the arch moves equally in opposite directions.

Interestingly, a recent Cochrane systematic review indicated that for cases with a posterior
crossbite in the mixed dentition, active intervention was indicated to prevent perpetuation of the
crossbite in the permanent dentition.12 The most effective Rx was grinding of the primary teeth
responsible for causing the premature contact, and if this was not successful then the use of an URA
to expand the upper arch was also effective.

Upper removable appliance to expand upper arch with midline screw.
cribs £l6 0.7 mm SS
44 0.6 mm SS

buccal capping or FABP

REMOVABLE APPLIANCES—DESIGN

Overview

Four components need to be considered for every appliance.

Active component
Exerts force required for desired movement.
Springs

Springs are the most commonly used active component because they are versatile and cheap to
construct.

The relationship between the distance (d) that an orthodontic spring is deflected on activation, the

length of the spring (1), the diameter or radius (r) of the wire it is composed of, and the force
generated is:
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In practice this means that for two identical springs,one made in 0.5 mm wire and one in 0.7 mm
wire, to deliver the same amount of force, the 0.5 mm spring would be activated about 3 mm,
whereas the 0.7 mm spring requires only 1 mm activation.

Palatal finger springs are the most commonly used active components for mesial or distal
movement along the arch. They are fabricated in 0.5 mm wire and are easy to adjust and activate.
If boxed out from the acrylic and made with a guard wire they are more stable in the vertical plane
than a buccal spring and therefore should be used in preference.

For details of other types of spring the reader should consult a specialist text.
Elastics

Less commonly used nowadays, but are useful for aligning displaced teeth, e.g. palatal canine,
using an attachment bonded onto the tooth surface, to which an elastic is applied by the patient to
a hook soldered on to a labial bow or crib.

Screws

The Glenross type of screw design is used almost exclusively. This type of screw is opened (or
closed) by means of a key, a quarter turn of which separates the two halves by 0.2 mm. A screw
appliance is useful when the teeth to be moved need to be clasped for retention (e.g. expanding the
upper arch in the mixed dentition). It is advisable to start patients turning the screw only once a
week, progressing on to a maximum of two turns per week. If worn intermittently, a screw
appliance will become progressively ill-fitting. Remember that these screws have about 18
activations and if considerable movement is necessary a second appliance may be required.

Retention

This is the means by which the appliance is retained in the mouth. The best retention posteriorally
is provided by the Adams crib, which is made in SS in either 0.7 mm (for permanent molars) or 0.6
mm (for premolars and primary molars) wire. These clasps are very technician-sensitive and no
amount of adjustment will compensate for a badly made crib. Should engage about 1 mm of
undercut, which on a child's molar may be at, or just under, the gingival margin and in an adult
may only be part-way down the clinical crown. The versatility of the crib can be increased by
soldering tubes for EQOT, labial bows, or buccal springs onto the bridge of the clasp.

Anterior retention can be gained by a labial bow or either an Adams or Southend Clasp. All these
components are usually constructed in 0.7 mm wire.

Anchorage

Resists force generated by active component(s); see p. 180.

Baseplate

Not only holds other elements together, but may also itself be active. Heat-cure acrylic is more
robust than self-cure.

e A flat anterior biteplane should only be prescribed if o/b U is required. In case your technician
isn't telepathic, it is wise to specify the height (e.g. half the height of 1/1) and how far back the
biteplane should extend (e.g. o/j = 3 mm). In order to 1! the likelihood of the URA being worn the
molars should only be separated by 1—2 mm by the biteplane, therefore self-cure acrylic should be
added during Rx in order to continue o/b U.

e Buccal capping frees the occlusion on the tooth being moved and allows further relative eruption

of the incisors (therefore is C/I if o/b is already M). Should be trimmed so that the teeth to be
moved are separated only by 1-2 mm.
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Adjustment of Adams crib
1 Arrowhead moves horizontally towards tooth
2 Arrowed moves towards tooth and also vertically towards gingival crevice

= The easier it is for the patient to insert and wear their URA, the more likely it is that Rx will be
successful, therefore keep design simple.

FIXED APPLIANCES

Overview

B FA should only be used in cooperative patients with good OH, to minimize damage.

As the name implies, FA are attached to the teeth. They vary in complexity, from a single bracket
used in conjunction with an URA, to attachments on all teeth. URA are limited to tilting movements,
but FA can tilt, rotate, intrude, extrude, and move teeth bodily. Not surprisingly, FA have a greater

propensity for things to go wrong, therefore they should only be used by those with the necessary
skills and training.

Principles

e Rx planning (p. 146), but with 1 attention to anchorage requirements, especially if apical
movement is planned.

e As FA are able to achieve bodily movement it is possible (within limits) to move teeth to
compensate for a skeletal discrepancy.

e FA can be used in conjunction with other appliances and/or headgear.

e For initial alignment flexible archwires are used, but to minimize unwanted movements,
progressively more rigid archwires are necessary.

e Archwires should be based on the pre-Rx lower arch-form for stability.

¢ Mesio-distal movement is achieved either by: 1 sliding the teeth along the archwire with elastic
force (sliding mechanics), or 2 moving the teeth with the archwire.

e Intermaxillary traction is often used to aid antero-posterior correction and increase anchorage.

Components of fixed appliances

Bands Usually used on molar teeth so that the end of the arch wire is retained even if band
becomes loose. Indicated for other teeth if bonds fail or lingual attachment is required for de-
rotation. If tooth contacts are tight these will need to be separated prior to band placement using
an elastic doughnut stretched around the contact point for 1-7 days. Use of GI cements helps to
Udecalcification.
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Bonds are attached to enamel with (acid-etch) composite. There are three types: 1 metal (poor
aesthetics); 2 plastic (become stained); 3 ceramic (prone to fracture and can cause enamel wear).

Archwires Flexible nickel titanium (NiTi) archwires are used in the intial stages of Rx and more rigid
stainless steel wires for the planned tooth movements. Tungsten molybdenum, and cobalt
chromium alloys are also popular.

Auxillaries Elastic rings or wire ligatures are used to tie the archwire to the brackets. Forces can be
applied to the teeth by auxiliary springs or elastics.

Types of fixed appliance

Almost infinite variety, but most are based on:

Begg uses round wires which fit loosely into a vertical slot in the bracket, thus allowing the teeth to
tip freely. Auxiliaries are required to achieve apical and rotational movements. Now superseded by
Tip-Edge.

Edgewise uses rectangular brackets that are wide mesio-distally for rotational control. Round wires
are used initially for alignment, but rectangular wires are necessary for apical control. Largely
historical.

Pre-adjusted systems These 'pre-programmed' brackets allow I use of pre-formed archwires. As
each tooth has its own individual bracket with a built-in prescription for that tooth, these systems
are more expensive, but that is offset by savings in operator time. Numerous types - MBT
prescription currently fashionable.

Tip edge is based on the Begg philosophy but the brackets also have pre-adjusted values
incorporated to give the 'finish' produced by using a straight wire appliance.

Lingual appliances Popular with patients, but not with orthodontists as they are difficult to adjust !

Damon brackets have a clip mechanism to hold the archwire in place which Ufriction, making space
closure quicker.

More details can be found in specialist texts (sorry could not resist the opportunity to plug my
book!).11

FUNCTIONAL APPLIANCES—RATIONALE AND MODE OF
ACTION

Overview

Definition Functional appliances utilize, eliminate, or guide the forces of muscle function, tooth
eruption, and growth to correct a malocclusion.

Philosophy The term functional appliance dates back to a belief that by eliminating abnormal muscle
function normal growth and development would follow. Nowadays, the importance of both genetic
and environmental factors in the aetiology of malocclusion is acknowledged, but functional
appliances are still successfully used to correct Class II malocclusions by a combination of skeletal
and dental effects. Functional appliances (or just 'functionals') can also be used in the Rx of AOB
and Class III, but generally alternative approaches are more successful, therefore we shall only
consider Class II malocclusions.

Mode of action In the average child the face grows forward relative to the cranial base and
mandibular growth predominates. Functional appliances help to harness this change to correct Class
IT malocclusions by a combination of force application and force elimination. The relative
contributions of each depends upon the design of appliance. Force application usually takes the
form of inter-maxillary traction, i.e. a restraining effect on the maxilla and maxillary teeth and a
forward pressure on the mandible and mandibular teeth. A similar effect is produced with Class II
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elastics (p. 180). Functional appliances are ineffective for individual tooth movement.

Application

1 To achieve some antero-posterior correction for a Class II malocclusion prior to FA therefore
extractions. Ideally, for Class II/1 with mandibular retrusion, average or reduced LFH, or upright or
retroclined LLS. A useful test is to examine the profile with patient postured forward to a Class I
incisor relationship, and if not improved consider another appliance.

2 Can be used as sole appliance in milder cases with well-aligned arches.

Changes produced by functional applianceslf2

Skeletal

e Research would suggest that changes seen are 25% skeletal and 75% dental.

e Restraint or redirection of forward maxillary growth.

e Optimizing of mandibular growth. Some proponents of functional appliances have claimed
increased mandibular growth. Others have replied that the changes seen are small and
unsubstantiated long term. The debate continues! It is therefore better to consider functional
appliances as providing an environment for achieving an individual's best mandibular growth
potential.

e Forward movement of the glenoid fossa.

e Min LFH.

Dental

Palatal tipping of the upper incisors.

Labial tipping of the lower incisors (not a consistent finding).

Inhibition of forward movement of the maxillary molars.

Mesial and vertical eruption of the mandibular molars.

Keys to success with functional appliances
e Cooperative and keen patient. Remember that cooperation is finite.
e Favourable growth; therefore coincide Rx with pubertal growth spurt (girls 11-13, boys 13-15).

e Confident operator, so that child believes appliance will work and will persevere with wearing it.

TYPES OF FUNCTIONAL APPLIANCE AND PRACTICAL TIPS

Choice of appliance

Except for those designed for cases with I LFH, the effects produced by the different types of
appliance are similar. It is wiser to become familiar with one particular design. For each appliance
well-extended upper and lower impressions are required. A wax bite should be recorded with the
mandible postured forwards 7-10 mm.

Some of the more popular types:

Twin Block Comprises a separate URA and a lower removable appliance which by means of sloping
buccal blocks help to posture the mandible forward. They are well tolerated by patients and can be
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worn for meals. In addition, a screw can be incorporated in the upper twin block if expansion is
required, as well as springs (e.g. to align 2). This design is the most commonly used type of
functional appliance in the UK.

Frankel Advocated for cases with abnormal soft-tissue pattern, e.g. lower lip trap. Several subtypes,
of which FRII is the most popular. Buccal shields allow expansion of the arches, but the long-term
stability of this is unsubstantiated. Construction bite is forward 6mm and open 3-4mm in premolar
region. Worn full-time. Difficult to repair or adjust, but can be re-activated by dividing buccal
shields and advancing.

Medium opening activator A preliminary phase of upper arch expansion is required in most patients
to co-ordinate arch widths. Construction bite as for Frankel. Worn full- time. Must be made in heat-
cure acrylic as lower arch extensions prone to fracture.

Functionals in Class II/1 with /I LFH

Need appliance with molar capping to try and prevent molar eruption, encourage auto-rotation of
the mandible, and thus U LFH. I the bite opening of an appliance, is thought to result in a more

forward direction of mandibular growth.l—3 Some designs include high-pull headgear to restrain
vertical maxillary growth.

Practical tips

e Advise patient to wear appliance full-time. Only twin block appliance can be worn for eating. See
every 2 months.

e Problems with appliances that fall out in bed at night are often cured by 1l wear during the day.
e Expect at least 1 mm o/j U per month.
e Wise to continue until o/j almost edge-to-edge.

e Retain by wearing nights only, for about 3 months before progressing on to FA.

Diagram to show how the inclined bite blocks of the Twin Block appliance hold the mandible forward
in a postured position.

ORTHODONTICS AND ORTHOGNATHIC SURGERY

Overview

Orthognathic surgery is the correction of skeletal discrepancies outwith the limits of orthodontic Rx,
because of either their severity or a lack of growth. Usually deferred until growth complete.

Diagnosis and Rx planning

This is best undertaken jointly by orthodontist and maxillofacial surgeon. Require the following
information:

Patient's perception of problem C/O appearance of jaws or teeth, speech, or problems with eating?
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Are patient's expectations realistic?

Clinical examination Assessment of the balance and proportions of full face and profile.H

Study models For bimaxillary procedure mount on semi- or fully adjustable articulator.
Radiographs require DPT and lateral skull, plus PA skull for asymmetries. It is helpful to compare
patient's cephalometric tracing with the ideal (Bolton Standard) to visually assess areas of
discrepancy. A number of computer programs are available to aid in diagnosis and planning, of
varying complexity and cost. However, these should not supersede clinical assessment in planning.

Photographs Required as pre-Rx record and can also be manipulated with lateral skull for visual
predictions.

It is important to correlate desired facial changes with patient's occlusion. Pre-surgical orthodontics
will be required to decompensate teeth so that a full surgical correction is possible.

Include the patient in Rx planning so they understand what is involved. It is also helpful if the
prospective patient can meet a previous (successful!) candidate.

Sequence of Rx

Pre-surgical orthodontics Aim of orthodontic Rx is to align and coordinate the arches so that the
teeth will not interfere when the jaws are placed in their correct position. This usually involves
decompensation, i.e. removal of any dento-alveolar compensation for the skeletal discrepancy so
that the teeth are at their correct axial inclinations and a full surgical correction can be achieved. If
a segmental procedure is planned space will be needed interdentally for surgical cuts. It is
inefficient to carry out movements that can be accomplished more readily at surgery (e.g.

expansion of upper arch if Le Fort 1 planned), or following surgery (e.g. levelling of lower arch in
Class I1/2). In addition, the FA provides a means of fixation at surgery.

Surgery, p. 508.

Post-surgical orthodontics Lighter round wires and inter-maxillary traction are used to detail
occlusion. Then retention, usually with removable retainers.

Relapse Relapse This can be surgical or orthodontic or both. Relapse more likely in Rx of
deficiencies as soft tissues are under greater tension post-operatively.

CLEFT LIP AND PALATE

Overview

Prevalence CLP varies with racial group and geographically. Occurs in 1:750 Caucasian births, but
prevalence 1. M > F. If unilateral L > R. Family history in 40% of cases.

Isolated cleft palate occurs in 1:2000 births. F > M. Family history in 20%.

Aetiology Polygenic inheritance with a threshold. Environmental factors may precipitate susceptible
individual towards threshold.

Classification Many exist, but best approach is to describe cleft: primary and/or secondary palate;

complete or incomplete; unilateral or bilateral. Submucous cleft is often missed until poor speech
noticed, as overlying mucosa is intact.

Problems
Embryological anomalies Tissue deficit, displacement of segments, abnormal muscle attachments.

Post-surgical distortions Unrepaired clefts show normal growth. In repaired clefts maxillary growth
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is | antero posteriorly, transversely, and vertically. Mandibular growth also U.
Hearing and speech are impaired.

Other congenital anomalies occur in up to 20% of cases with CLP and are more likely in association
with isolated clefts of palate than lip.

Dental anomalies In CLP 1! prevalence of hypodontia and supernumerary teeth (especially in region
of cleft). Also T incidence of hypoplasia and delayed eruption.

Management (of unilateral complete CLP)

Team usually includes cleft surgeon, secondary surgeon, ENT surgeon, health visitors, orthodontist,
speech therapist, clinical psychologist, and central coordinator. Centralization of care and audit of
outcome gives better results.

Birth Parents need explanation, reassurance, and help with feeding. Pre-surgical orthopaedics are
now out of vogue as benefits not proven.

Lip closure The majority of centres do lip repair at about 3 months, but neonatal repair is carried
out by some surgeons. Delaire or Millard and/or modifications are the most popular. Some surgeons
do Vomer flap at same time. Bilateral lips are closed either in one or two operations.

Palatal closure Usually between 9 and 18 months. Delaire or Von Langenbeck + modifications are
the most popular. Deferring repair until patient older | growth disturbance, but resultant poor
speech has a greater psychological impact.

Primary dentition Lip revision may be carried out before patient starts school. Speech and hearing
assessments are required.

Mixed dentition May be necessary to procline upper incisors if they erupt into linguo-occlusion,
otherwise orthodontic Rx is better deferred until just prior to secondary bone grafting at 8-10 yrs.

Secondary bone grafting Involves grafting cancellous bone from the iliac crest into the cleft
alveolus. Advantages:

1 Provides bone for 3 to erupt through (therefore, ideally before eruption of 3).

2 Allows tooth movement into cleft site therefore intact arch possible.

3 1l bony support for alar base.

4 Aids closure of oro-nasal fistulae.

Orthodontic expansion of collapsed arches and alignment of the upper incisors required prior to
grafting to improve access. Closure is with local keratinized flaps; therefore, if any primary
extractions are planned these should be carried out in advance.

Permanent dentition Once permanent teeth have erupted, FA are usually required for alignment and
space closure. Ideally, if 2 missing, Rx should aim to bring 3 forward to replace it, thus avoiding a
prosthesis.

Growth complete A final nose revision is often performed at this stage. Orthognathic surgery to

improve facial aesthetics (p. 508) may also be considered, in which case it is preferable to postpone
the nose revision until bony surgery complete.

REFERENCES
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CHAPTER 5 - PERIODONTOLOGY
PRINCIPAL SOURCES AND FURTHER READING

J. Lindhe 2003 Clinical Periodontology and Implant Dentistry 4th edn, Munksgaard. Journal of
Clinical Periodontology, Munksgaard.

ORAL MICROBIOLOGY

Overview

The mouth is colonized by microorganisms a few hours after birth, mainly by aerobic and facultative
anaerobic organisms. The eruption of teeth allows the development of a complex ecosystem of

microorganisms (>300 species have been identiﬁed)l and the healthy mouth depends on
maintaining an environment in which these organisms coexist without damaging oral structures.

Microorganisms worth noting

Streptococcus mutans group Several species are recognized within this group, including S. mutans
and S. sobrinus. Aerobic. Synthesizes dextrans. Colony density rises to >50% in presence of high
dietary sucrose. Able to produce acid from most sugars. Most important organisms in the aetiology
of caries.

Streptococcus oralis group includes S. sanguis, S. mitis, and S. oralis. Account for up to 50% of
streptococci in plaque. Heavily implicated in 50% of cases of infective endocarditis.

Streptococcus salivarius group Accounts for about half the streptococci in saliva. Inconsistent
producer of dextran.

S. intermedius, S. angiosus, S. constellatus (formerly S. milleri group) Common isolates from
abscesses in the mouth and at distant sites.

Lactobacillus Secondary colonizer in caries. Very acidogenic. Often found in dentine caries.

Porphyromonas gingivalis Obligate anaerobe associated with chronic periodontitis and aggressive
periodontitis.

Prevotella intermedia Found in chronic periodontitis, localized aggressive periodontitis, (juvenile
periodontitis), necrotizing periodontal disease, and areas of severe gingival inflammation without
attachment loss.

Prevotella nigrescens New, possibly more virulent.

Fusobacterium Obligate anaerobes. Originally thought to be principal pathogens in necrotizing
periodontal disease. Remain a significant periodontal pathogen.

Borrelia vincenti (refringens) Large oral spirochaete; probably only a co-pathogen.

Actinobacillus actinomycetemcomitans Microaerophilic, capnophilic, Gram negative rod. Particular
pathogen in juvenile periodontitis and rapidly progressive periodontitis.

Actinomyces israelii Filamentous organism; major cause of actinomycosis. A persistent rare
infection which occurs predominantly in the mouth and jaws and the female reproductive tract.
Implicated in root caries.

Candida albicans Yeast-like fungus, famous as an opportunistic oral pathogen; probably carried as a
commensal by most people.

Spirochaetes Obligate anaerobes implicated in periodontal disease; present in most adult mouths.
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Borrelia, Treponema, and Leptospira belong to this family.

PLAQUE

Dental plaque, which is a biofilm, is a firmly adherent mass of bacteria in a muco-polysaccharide
matrix. It cannot be rinsed off but can be removed by brushing. It is the root of most dental evils.

Attachment Although it is possible for plaque to collect on irregular surfaces in the mouth, to
colonize smooth tooth surfaces it needs the presence of acquired pellicle. This is a thin layer of
salivary glycoproteins, formed on the tooth surface within minutes of polishing. The pellicle has an
ion-regulating function between tooth and saliva and contains immuno-globulins, complement, and
lysozyme.

Development Up to 10° viable bacteria per mm? of tooth surface can be recovered 1 h after

cleaning;g these are selectively adsorbed streptococci. Bacteria recolonize the tooth surface in a
predictable sequence. Streptococcus mutans synthesizes extracellular polysaccharides (glucan and
fructan) specifically from sucrose and promotes its early colonization in this way. Cocci predominate
in plaque for the first 2 days, following which rods and filamentous organisms become involved.
This is associated with 1l numbers of leucocytes at the gingival margin. Between 6 and 10 days, if
no cleaning has taken place, vibrios and spirochaetes appear in plaque and this is associated with
clinical gingivitis. It is generally felt that the move towards a more Gram negative anaerobe-dense
plaque is associated with the progression of gingivitis and periodontal disease.

Plaque in caries (p. 28) As several oral streptococci, most notably mutans streptococci, secrete
acids and the matrix component of plaque, there is a clear relationship between the two. However,
various other factors complicate the picture, including saliva, other microorganisms, and the
structure of the tooth surface.

Plague in periodontal disease There is a direct correlation between the amount of plaque at the
cervical margin of teeth and the severity of gingivitis,§ and experimental gingivitis can be produced

and abolished by suspending and reintroducing oral hygiene.f It is commonly accepted that plaque
accumulation causes gingivitis, the major variable being host susceptibility. While there are
numerous interacting components which determine the progression of chronic gingivitis to
periodontitis, particularly host susceptibility, the presence of plaque, particularly 'old' plaque with its
high anaerobe content, is widely held to be crucial, and most Rx is based on the meticulous, regular
removal of plaque.

CALCULUS

Calculus (tartar) is a calcified deposit found on teeth (and other solid oral structures) and is formed
by mineralization of plaque deposits. It can be subdivided into:

Supragingival calculus, most often found opposite the openings of the salivary ducts, i.e. 7667
opposite the parotid (Stensen's) duct and on the lingual surface of the lower anterior teeth opposite
the submandibular/ sublingual (Wharton's) duct. It is usually yellow, but can become stained a
variety of colours.

Subgingival calculus is found, not surprisingly, underneath the gingival margin and is firmly
attached to tooth roots. It tends to be brown or black, is extremely tenacious, and is most often
found on interproximal and lingual surfaces. It may be identified visually, by touch using a WHO
621 probe, or on radiographs. With gingival recession it can become supragingival.

Composition Consists of up to 80% inorganic salts, mostly crystalline, the major components being
calcium and phosphorus. The microscopic structure is basically that of a randomly orientated crystal
formation.

Formation is always preceded by plaque deposition, the plaque serving as an organic matrix for
subsequent mineralization. Initially, the matrix between organisms becomes calcified with,
eventually, the organisms themselves becoming mineralized. Subgingival calculus usually takes
many months to form, whereas friable supragingival calculus may form within 2 weeks.
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Pathological effects Calculus (particularly, subgingival calculus), is associated with periodontal
disease. This may be because it is invariably covered by a layer of plaque. Its principal detrimental
effect is probably that it acts as a retention site for plaque and bacterial toxins. The presence of
calculus makes it difficult to implement adequate oral hygiene.

AETIOLOGY OF PERIODONTAL DISEASE

Overview

Plaque is the principal aetiological factor in virtually all forms of periodontal disease. Periodontal
damage is almost certainly the direct consequence of colonization of the gingival sulcus by
organisms within dental plague. However, the progression from gingivitis to periodontitis is far
more complex than this statement suggests, as it involves host defence, the oral environment, the
pathogenicity of organisms, and plaque maturity. It is probably easiest to regard periodontal
disease as a complex multifactorial infection complicated by the inflammatory response of the host.
Various elements of this process are worthy of special note:

Microbiology

The changing microbiology of dental plaque has already been referred to (p. 202). The
inflammatory response of gingiva to the presence of initial young plaque creates a minute gingival
pocket which serves as an ideal environment for further bacterial colonization, providing all the
nutrients required for the growth of humerous fastidious organisms. In addition, there is an
extremely low oxygen level within gingival pockets, which favours the development of obligate
anaerobes, several of which are closely associated with the progression of periodontal disease. High
levels of carbon dioxide favour the establishment of the capnophilic organisms, some of which are
associated with localized aggressive periodontitis (LAP).

Briefly, clinically healthy gingivae are associated with a high proportion of Gram positive rods and
cocci which are facultatively anaerobic or aerobic. Gingivitis is associated with an fl nhumber of
facultative anaerobes, strict anaerobes, and an increasing number of Gram negative rods.
Established periodontitis is associated with a majority presence of anaerobic Gram negative rods.
Specific organisms involved in periodontal disease worthy of note include: Porphyromonas
gingivalis, Prevotella intermedia P. denticola (previously Bacteroides), and spirochaetes. They
have many properties which I pathogenicity, particularly activity against neutrophils. Actinobacillus
actinomycetemcomitans a capnophilic organism thought to be involved in the aetiology of LAP, is
also active against neutrophils. However, to date it has not been possible to identify one particular
organism or group of microorganisms solely responsible for the initiation and progression of
periodontal disease, although the general concepts outlined reflect current working data.

Immunopathology

The inflammatory response to the presence of dental plaque is detectable both clinically and
histologically, and is certainly responsible for at least some of the periodontal destruction which
occurs. Both inflammatory and immunologically mediated pathways can contribute to periodontal
damage. Antigenic substances released by plaque organisms elicit both cell-mediated and humoral
responses which, while designed to be protective, also cause local tissue damage, usually by
complement activation (Bystander Damage). Non-immune mediated damage is caused by one or all
of the major endogenous mediators of inflammation: vasoactive amines (histamine), plasma
proteases (complement), prostaglandins and leukotrienes, lysosomal acid hydrolases, proteases,
free radicals, and cytokines.

Host

Local and systemic modifying factors influence progress of the disease.
Systemic factors include immune status, stress, endocrine function, (e.g. diabetes) smoking, drugs,

age, and nutrition. There has been evidence reported suggesting a link between periodontal,
ischaemic heart, and cerebrovascular disease. It is unclear if this is a cause and effect relationship.
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Watch this space.

Local factors are tooth position and morphology, calculus, overhangs and appliances, occlusal
trauma, and mucogingival state.

EPIDEMIOLOGY OF PERIODONTAL DISEASE—1

Epidemiology is the study of the presence and effect of disease on a population. In order for this to
be of value it is essential to be able to quantify the prevalence and degree of severity of any given
disease, in a reproducible manner. The search for suitable indices in periodontology has left the
literature replete with often confusing and redundant scoring systems.

The original purpose of periodontal indices was to study the extent of disease within population
groups; however, the value of indices in the screening and management of individual patients soon
became apparent. The following two indices fulfil both these criteria and are simple and easy to
perform:

Debris or Oral Hygiene Index This can be modified for personal use by using disclosing agents.§
0 No debris or stain.

1 Soft debris covering not more than 1/3 of the tooth surface.

2 Soft debris covering more than 1/3 but less than 2/3.

3 Soft debris covering over 2/3 of tooth surface.

Basic Periodontal Examination (BPE) Also known as Community Periodontal Index of

Treatment Needs (CPITN).§ This technique is used to screen for those patients requiring more
detailed periodontal examination. It examines every tooth in the mouth (except third molars), thus
taking into account the site-specific nature of periodontal disease. A World Health Organization
(WHO) periodontal probe (ball-ended with a coloured band 3.5-5.5 mm from the tip) should be
used. The mouth is divided into sextants, i.e. two buccal and one labial segment per arch. Six sites
on each tooth are explored and the highest score per sextant recorded, usually in a simple six-box
chart.

0

No disease,

1

Gingival bleeding but no pockets, no calculus, no overhanging restoration. Rx: OHI.

2 = No pockets >3 mm, subgingival calculus present or subgingival retention site, e.g. overhang.
Rx: OHI, scaling, and correction of any iatrogenic problems.

3 = Deepest pocket 4 or 5 mm. Rx: OHI, scaling, and root planning.

4 = One or more tooth in sextant has a pocket >6 mm. Rx: scaling and root planing, and/or flap as
required.

* = Furcation or total loss of attachment of 7 mm or more. Rx: full periodontal examination of the
sextant regardless of CPITN score.

Individuals identified as having areas of advanced periodontal disease will require a full probing

depth chart, together with recordings of mobility, recession and furcation involvement, and
radiological examination. BPE cannot be used for close monitoring of the progress of Rx.

EPIDEMIOLOGY OF PERIODONTAL DISEASE—2

Other techniques for assessing the levels of periodontal disease include.

Marginal bleeding index (MBI) Score 1 or 0 depending on whether or not bleeding occurs after a
probe is gently run around the gingival sulcus. A percentage score is obtained by dividing by the
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number of teeth and multiplying the result by 100.

Plague index (PII) This is based on the presence or absence of plaque on the mesial, distal, lingual,
and buccal surfaces revealed by disclosing.

Percentage score = number of surfaces with plaque x 100

total number of teeth x 4
Both the MBI and PII can be expressed as bleeding or plaque-free scores in this way obtaining a
high score is a good thing, which may be both easier for the patient to understand and a more
positive motivational approach.

Although periodontal diseases are very common, severe forms affect no more than about 10-15%
of the population. Overall, periodontitis accounts for between 30 and 35% of all tooth extractions;

caries and its consequences account for up to 50%.Z

The direct association between the presence of tooth surface plague and periodontal damage has
been confirmed, but the rate of destruction has been shown to vary, not only between individuals
but also between different sites in the same mouth, and at different times in the same individual.

WHO probe for use in BPE/CPITN

Black band [

If black band disappears on probing pocket, perform full periodontal examination in that sextant.

CHRONIC GINGIVITIS

Chronic gingivitis is, as the name suggests, inflammation of the gingival tissues. It is not associated
with alveolar bone resorption or apical migration of the junctional epithelium. Pockets > 2 mm can
occur in chronic gingivitis due to an increase in gingival size because of oedema or hyperplasia
(false pockets). Four different types of gingivitis are described; the commonest type is plaque
induced.

Plague-induced gingivitis This is present in virtually all mouths to some extent. The classic triad of
redness, swelling, and bleeding on gentle probing are diagnostic and are usually associated with a
complaint by the patient that their 'gums bleed on brushing'. False pocketing may also be present.
This gingivitis occurs as a result of low-grade infection caused by the presence of undisturbed
dental plaque, which is associated with a change in the flora from Gram positive aerobes to Gram
negative anaerobes (p. 202). This gives rise to inflammatory changes in the associated gingivae;
these are detectable histologically prior to the appearance of overt clinical gingivitis, which is
observed after about 7 days of undisturbed plaque accumulation. The inflammatory response seen
comprises an alteration in the integrity of the gingival microcirculation, an 1l in the numbers of
inflammatory cells in the gingival connective tissue (i.e. plasma cells, lymphocytes, macrophages,
and neutrophils), a 1 in the number of fibroblasts, and a 1l in collagen density. These inflammatory
changes are easily reversible after institution of effective plaque control. While gingivitis is
reversible, it should be remembered that calculus and other factors which promote plaque retention
(e.g. overhanging restorations) will make adequate oral hygiene difficult. These factors should
therefore be corrected by scaling and appropriate restorative treatment in addition to OHI.
Gingivitis may be a precursor to, or marker of, adult periodontitis, and this must be excluded by
measuring probing attachment levels (looking for 'true' pockets) and excluding the presence of
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alveolar bone loss by radiographs, if indicated. Other forms of gingivitis include:

Gingivitis modified by systemic factors. These would include puberty-associated gingivitis, menstual
cycle-associated gingivitis, pregnancy-associated gingvitis, pyogenic granuloma, diabetes mellitus-
associated gingivitis, and gingivitis associated with blood dyscrasias, e.g. leukaemia-associated
gingivitis.

Gingivitis modified by medications. These would include drug-influenced gingival enlargement and
drug-induced gingivitis, e.g. oral contraceptive-associated gingivitis and drug-induced gingival
overgrowth due to phenytoin or cyclosporin.

Gingival disease modified by malnutrition. These would include ascorbic acid-deficiency gingivitis
(scurvy) and gingivitis due to protein deficiency.

CLASSIFICATION OF PERIODONTAL DISEASE

There appears to be a deep need among the 'labellers' to rename and reclassify microorganisms
and diseases. Periodontitis has suffered more than most from this.

In truth, the only real benefit your patient receives from this exercise is if the classification has a
bearing on Rx, and fortunately this is something that is starting to happen among periodontologists.

There are, of course, the usual caveats about patients being individuals and the real difficulty in

making highly specific diagnosis in individual cases. Despite this, the current classification8 may
prove helpful in thinking your way through the different periodontal diseases:

I Chronic periodontitis.

IT Aggressive periodontitis.

ITII Periodontitis as a manifestation of systemic disease.
IV Necrotizing periodontal diseases.

V Abscesses of the periodontium.

VI Periodontitis associated with endodontic lesions.

VII Development or acquired deformities and conditions.

CHRONIC ADULT PERIODONTITIS

Chronic periodontitis (CP) can be regarded as a progression of the combination of infection and
inflammation of gingivitis into the deep tissues of the periodontal membrane. It is characterized by
breakdown of periodontal fibre bundles at the cervical margin, resorption of alveolar bone, and
apical proliferation of junctional epithelium beyond the amelocemental junction. The progression of
chronic gingivitis to periodontitis is by no means straightforward, as it varies in rate and
progression not only between individuals, but also between sites within the same mouth, and with
time. It is now thought that periodontal destruction occurs in acute bursts of disease activity, each
followed by a quiescent phase. The active phase is characterized by a rapid loss of attachment. This
lasts for a variable period of time and is probably induced by a change in the quantity and/or
quality of the subgingival microflora in undisturbed plaque, although other parameters may be
involved. These include host response due to systemic disease, and local factors such as occlusal
trauma, iatrogenic damage, or an as yet undetermined variable in the inflammatory response. The
quiescent phase is associated with no advance in disease on either clinical or radiographic grounds
and may last for extended periods of time. However, complete healing of the lesion does not occur
because plaque remains on the root surface, and inflammation therefore persists in the connective
tissues.

Microbiology In the majority of cases the microbial pathogens remain within the plaque in the
periodontal pocket and do not invade the periodontal tissues. It has already been mentioned (p.
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206) that sampling of pockets in cases of CP consistently recovers a greatly It proportion of Gram
negative anaerobic rods and spirochaetes. Debate still continues between adherents of the specific
(CP caused by specific organisms), and the non-specific plaque (CP caused by quantity rather than
quality of plague) theories. Nevertheless, certain Gram negative anaerobes appear particularly
prominently in active disease sites; namely Prophyromonas gingivalis, Prevotella
intermedia/nigrescens, Bacteroides forsythus, Campylobacter rectus, and Treponema denticola
(apologies to the reader, microbiologists appear to have a pathological need to rename organisms).
Some of these organisms synthesize enzymes such as proteases which would exert a deleterious
effect on the periodontal membrane, and all Gram negative organisms release endotoxin (their cell
wall) on death.

Diagnosis is based on:

e Probing to elicit bleeding (which is the single most useful indicator of disease activity), measuring
pocket depth attachment levels, and detecting subgingival calculus.

e Testing teeth for mobility and vitality.
¢ Radiographic examination (vertical bitewings and periapicals). See radiological selection criteria.
Treatment pp. 228-52.

Generally aggressive periodontitis is a severe form of generalized periodontitis affecting young
adults (20-35 yrs). Affects 1-2% of the Western population with an 1! in Afro-Caribbeans.
Microbiologically—round-up the usualsuspects plus A. actinomycetemcomitans. Immunologically
there may be an associated neutrophil defect. Rx as for LAP.

Refractory periodontitis is characterized by low plaque scores and a poor response to appropriate
periodontal therapy; 4-8% of patients with CP have refractory periodontitis. >90% are smokers.

POCKETING

Periodontal pockets can be divided into the following:

False pockets are due to gingival enlargement with the pocket epithelium at or above the
amelocemental junction.

True pockets imply apical migration of the junctional epithelium beyond the amelocemental junction
and can be divided into suprabony and infrabony pockets. Infrabony are described according to the
number of bony walls: three-walled defect is the most favourable, as it is surrounded on three sides
by cancellous bone and on one side by the cementum of the root surface. Two-walled defect may
be either a crater between teeth having bone on two walls and cementum on the other two, or have
two bony walls, the root cementum, and an open aspect to the overlying soft tissues. One-walled
defects may be hemiseptal through-and-through defects, or one bony wall, two root cementum,
and one soft tissue.

Pocket depths are measured from the gingival margin to the estimated base of the pocket.
Attachment levels are measured from a fixed reference point: the cement-enamel junction or
margin of a restoration to the base of the pocket. Pockets are therefore dependent on the position
of the gingival margin.

Periodontal probes are the key instruments in detecting pockets. Numerous designs exist, and while
individual preference will influence choice, it is sensible to reduce variability by selecting a single
type of probe and using that type of probe throughout any one individual's Rx. The use of the WHO
probe for screening using the BPE index is described on p. 208. Patients who are identified as
having advanced CP should then be investigated further, including probing around each tooth. The
main other indicator of periodontal disease, bleeding, is also detected using a probe (gently), and
again consistency with a single type of probe is necessary.

Probing variables The depth of penetration depends upon:

e Type of probe and its position.
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e Amount of pressure used.

e Degree of inflammation.2

It is now apparent that the measurement obtained with a probe does not correspond to sulcus or
pocket depth. In the presence of inflammation a probe tip can pass through the inflamed tissues
until it reaches the most coronal dento-gingival fibres, about 0.5 mm apical to the apical extent of
the junctional epithelium, i.e. an overestimation of the problem. The amount of penetration into the
tissues varies directly with the degree of inflammation, so that, following resolution of
inflammation, an underestimate of attachment levels may be given. Formation of a tight, long
junctional epithelium following Rx may also give a false sense of security if probing measurements
are not interpreted with a degree of caution. For this reason the term 'probing pocket depth' is
preferred to pocket depth.

DIAGNOSTIC TESTS AND MONITORING

It is widely accepted that disease active and inactive pockets exist. Progression is episodic and
more likely in susceptible patients. Bleeding on probing has traditionally been the most useful
indicator of disease activity; however, only 30% of sites which bleed will go on to lose

attachment.19

With I emphasis on specific periodontopathic bacteria (p. 200) and availability of assays for
components of immunological response, chairside diagnostic tests using gingival crevicular fluid
have been developed.

Three types exist:
1 Based on detection of antibodies to specific periodontopaths, e.g. Kodak Evalusite.
2 Based on components of immune response, e.g. elastase in Dentsply Prognostick.

3 Based on tissue breakdown by products, e.g. aspartate aminotransferase in Colgate-Palmolive's
Periogard.

These aim to predict sites of future and actual disease progression, and the first may indicate need
for specific antibiotic therapy (p. 232).

There is a huge amount of ongoing research into improving and refining these tests, but evidence is
still required to demonstrate predictive ability and a higher level of accuracy than bleeding on
probing.

Other peripheral techniques worthy of note are pocket temperature probes and computerized
subtraction radiovisiography.

Radiographs are useful in comparing degree of bone loss and root surface deposits with pocket
depth. Standardized sequential radio- graphs allow monitoring of disease.

e Horizontal bitewings provide a good view of interproximal bone, useful for relatively minor
degrees of bone loss (pocketing >5 mm) and to detect calculus deposits. Vertical bitewings are
recommed when pocketing is >5 mm.

¢ Full mouth periapicals (long cone technique), supplemented with vertical or horizontal bitewing,
have been the radiological assessment of choice for patients with significant periodontal disease,

i.e. irregular pocketing. They can clearly demonstrate root surface deposits, furcation involvement,
extensive bone loss, infrabony pocketing, and perio-endo lesions. Radiation exposure is > OPG but it
gives a more accurate representation of bone loss.

The results of a radiographic examination, clinical assessment, and assessment of pocket depth can
all be marked on an updatable periodontal chart to monitor progress with Rx.
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ACUTE PERIODONTAL DISEASE

Necrotising ulcerative gingivitis (NUG) is also known as, Vincent's gingivitis, Vincent's
gingivostomatitis, ulceromembraneous gingivitis, or trench mouth. It should not be confused with
Vincent's angina, which is also a fusospirochaetal infection but is typically localized over the tonsils.

NUG is characterized by painful papillary yellowish-white ulcers which bleed readily. Patients also
often complain of a metallic taste and the sensation of their teeth being wedged apart. Regional
lymphadenitis, fever, and malaise may occur in some cases. NUG is associated with poor oral
hygiene, but stress and smoking act as co-factors. Inadequately treated NUG will lapse into a less
symptomatic form which has become known as chronic ulcerative gingivitis, in which a slower rate
of destruction occurs. NUG is usually a limited gingival condition, but a rare and more serious form
known as cancrum oris or noma is found in patients who are malnourished, and in this form can
lead to extensive destruction of the jaws and face.

Microbiology Originally Borrelia vincenti (refringens) and Fusobacterium fusiformis were held to be
the major culprits in @ mixed anaerobic infection. Further research has, however, served to confuse
the picture, with Porphyromonas spp. being implicated, as well as Treponema spp. Selenomonas
spp. and Prevotella spp. The crucial aspect of the microbiology of NUG is that it is a Gram negative
anaerobic infection which has been shown to actually invade the tissues but usually responds to
local debridement. In recent years, the tendency for patients who are HIV positive to develop
severe NUG, sometimes with bone necrosis, has renewed interest in it. From the practical point of
view it should be remembered that NUG presenting in an otherwise apparently healthy young adult
may be a presenting sign of HIV infection. Practically, consider control of cross-infection, examining
the mouth for other signs of infection (p. 476), and directing the patient to appropriate counselling
and/or HIV testing.

Rx In most cases local measures, i.e. thorough debridement and adequate oral hygiene will suffice;
however, if there is evidence of systemic upset (lymphadenopathy) metronidazole 200 mg tds for 3
days is indicated. It is wise to get the patient to rinse with chlorhexidine gluconate 0.2% prior to
ultrasonic scaling to reduce aerosol spread. Chlorhexidine rinses may also be prescribed as an
adjunct to brushing, which is painful initially. Later Rx, such as gingivectomy for persistent craters,
is only rarely required.

Periodontal abscess is a localized collection of pus within a periodontal pocket. It occurs either due
to the introduction of virulent organisms into an existing pocket or U drainage potential. The latter
classically occurs during Rx as reduction of inflammation in the coronal gingival tissues occludes
drainage by a tighter adaptation to the tooth. May also occur due to impaction of a foreign body
such as a fishbone in a pre-existing pocket or even in an otherwise healthy periodontal membrane.

Diagnosis Need to distinguish from apical abscess.

Apical abscess Periodontal abscess
Non-vital Usually vital
TTP vertically Pain on lateral movements May be mobile Usually

Insertion of a GP point into an associated sinus and a radiograph may be helpful.

Rx Emergency : Incision and drainage under LA; debridement of the pocket (e.g. ultrasonic scaler);
systemic antibiotic, e.g. metronidazole 200-400 mg tds and/or amoxicillin 250-500 mg tds for 5
days if systemic involvement Follow-up : conventional Rx for periodontal pockets (p. 234),
combined periodontal-endodontic lesion (p. 250).

Acute herpetic gingivostomatitis, p. 436.

Acute streptococcal gingivitis Rare. Beefy, red, painful gingivae usually caused by a Lancefield A
streptococcus. Rx: penicillin V 500 mg qds for 7 days and OHI.

PERIODONTITIS IN CHILDREN

There are three main variants: localized aggressive periodontitis, generalized aggressive
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periodontitis, and prepubertal periodontitis. Originally termed 'periodontosis' (1942), they have
become better defined in recent years.

Localized aggressive periodontitis (LAP)

Occurs in children and adolescents. Usually localized to upper and lower incisors and first molars.
Retrospective studies have suggested it may affect primary dentition. The gingivae around affected
teeth may appear entirely normal despite deep periodontal pockets. The degree of periodontal
destruction seems out of proportion to the deposits of plaque and calculus.

Prevalence is low (~0.2%). Afro-Caribbeans (2.5%) > Asians > Caucasians. F > M and often familial.
Microbiology A range of rare organisms have been cultured. Actinobacillus actinomycetemcomitans
(Aa) is the major culprit. Others which may act in association include Eubacterium - and
Bacteroides -like spp. Aa has been implicated because of high levels in LAP pockets, I serum
antibodies to Aa in LAP patients, and the ability of Aa to produce a range of periodontopathic
mediators such as leucotoxin, chemotactic inhibition factor, fibroblast growth inhibitor, and an
endotoxic cell wall. These patients do show functional defects of neutrophils. There is some
evidence that Aa invades local host tissue.

Rx Meticulous oral hygiene, conventional scaling, and root planing, often in conjunction with access
flap surgery. Consider systemic tetracycline (oxytetracycline 250 mg gds or doxycycline 100 mg od
for 2-3 weeks) or locally deposited (e.g. slow release) tetracycline. 3-monthly monitoring of
subgingival microflora for Aa with targeted Rx is ideal.

Generalized aggressive periodonitis (GA)

A disease of older children; often beginning around puberty. Unlike LAP, these patients have
marked periodontal inflammation, and heavy plaque and calculus deposits.

Prevalence Figures from the USA suggest ~0.13% in adolescents.

Microbiology High levels of non-motile, Gram negative facultative anaerobes, including
Porphyromonas gingivalis. In common with LAP these patients have neutrophils with 1l chemotaxis.

Rx As above optimal antibiotic not yet known.
Prepubertal periodontitis

Rare. Appears soon after eruption of primary dentition. Characterized by severe gingival
inflammation, and rapid bone and tooth loss.

Microbiology Usual periodontal pathogens.

Pathology Thought to be due to a defective leucocyte glycoprotein, preventing leucocyte migration
and causing 1l effective immune response.

Exclude hypophophatasia before making diagnosis, as cementopathia seen in this can mimic
prepubertal periodontitis.

Rx As for LAP but avoid tetracycline. Use amoxicillin 125-250 mg tds instead.
Chediak-Higashi, p. 757.

Papillon-Lefevre, p. 759.

PREVENTION OF PERIODONTAL DISEASE

Overview

Following the comments on the pages covering the aetiology and epidemiology of periodontal
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disease, it is quite clear that dental plaque is the cause of the problem and its elimination will
prevent gum disease. This is easier said than done—remember most of the world's population has
gingivitis and/or periodontitis. The key to prevention is regular and thorough plaque removal,
therefore OHI is probably the most useful advice you can give to your patients. Smoking
exacerbates periodontal disease and adversely affects Rx outcome. Patients should be advised of
this.

OHI should include an explanation of the nature of the patient's disease and hence the reasons for
good oral hygiene. Identify and demonstrate to the patient the disease (swollen gingivae, bleeding
on probing) using a hand mirror, then demonstrate the cause (plaque), either directly, by scraping
off a deposit, or by disclosing. Explain how plaque starts to grow immediately after toothbrushing,
so that regular removal is necessary, and that it cannot be rinsed away. Then demonstrate how to
remove it, avoiding overt criticism of the patient's present efforts, as this is often counter-
productive.

Toothbrushing requires a brush, ideally with a small head and even nylon bristles (3-4 tufts across
by 10-12 lengthways), which should be renewed at least monthly. Toothpaste makes the process
more pleasant and is a useful medium for topical fluoride and other agents. Anticalculus pastes U
plaque formation by about 50%. Chlorhexidine-containing toothpastes are active against plaque
microorganisms. Numerous methods can be described, based on the movement of the brush
stroke: rolling, vibratory, circular, vertical, horizontal. The best is the one which works for that
patient (as demonstrated by absence of plaque on disclosing after brushing) and does no harm to
tooth or gingivae. The horizontal scrub is notorious for possibly exacerbating gingival recession.
Modifications to toothbrushes and brushing technique are often required in children, the elderly, and
those with disabling diseases.

Interdental cleaning Brushing alone is unlikely to clean the interdental spaces adequately; however,
it must be mastered first by the patient, before interdental cleaning is taught. Flossing, mini
interdental brushes (particularly good for concave root surfaces), and interspace brushes are
available for cleaning interproximally. The use of dental floss is something of an art form and must
be learned by demonstration.

Professional preventive techniques

Regular periodic examination for periodontal disease, which is largely asymptomatic, is essential.
This requires a full oral examination, including probing for pockets as part of routine examination
(p. 14). In patients who have been demonstrated to have periodontal disease, 3-monthly follow-ups
are advisable. Routine scaling and polishing is of little value unless accompanied by intensive
education and motivation of the patient (however tedious this may be), as it is the patient's efforts
which will prevent the re-formation of plaque and initiation of periodontal disease. Employment of a
hygienist has obvious benefits in this area. Elimination, avoidance, and Rx of iatrogenic problems
such as overhanging margins on restorations, ill-fitting crown margins, poorly designed appliances,
etc., are mandatory.

PRINCIPLES OF TREATMENT

e Establish diagnosis.

e Periodontal disease is an infection due to the presence of plaque, therefore control of plaque is
the key to success. More complex Rxs will always fail in the absence of effective plaque control.

e The aims of corrective techniques such as scaling, root planing, periodontal surgery, restorative
work, endodontics, and occlusal adjustment, etc. are:

1 to eliminate pathological periodontal pockets, or to create a tight epithelial attachment where the
pocket once existed;

2 to arrest loss of, and in some cases improve, the alveolar bone support;

3 to create an oral environment which is relatively simple for the patient to keep plaque-free.

The overall aim could be summarized as the creation of a healthy mouth which the patient is both
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capable of, and willing to, maintain.
It is often convenient to divide the principles of periodontal therapy into three phases:

1 The initial (cause-related) phase, where the aim is to control or eliminate gingivitis and arrest
any further progression of periodontal disease by the removal of plaque and other contributory
factors.

2 The corrective phase is designed principally to restore function and, where relevant, aesthetics.

3 The maintenance (supportive) phase aims to reinforce patient motivation so that their OH is
adequate to prevent recurrence of disease. This phase is receiving I attention due to the relative
ease with which disease activity can be monitored by probing and chairside diagnostic assays (p._
220).

NON-SURGICAL THERAPY—1

Overview

Non-surgical therapy in periodontal disease consists of debridement, restorative Rx (to correct
coexisting or exacerbating factors, e.g. periapical infection, overhanging margins), and the use of
antiseptics and antibiotics.

Scaling is the removal of plaque and calculus from the tooth surface, either with hand instruments
(e.g. curettes, hoes, chisels, and jaquettes) or mechanically (e.g. Cavitron). Scaling can be sub-or
supragingival depending upon the site of the deposits. LA is usually not necessary. It is customary
to make use of an ultrasonic scaler for the bulk of the work and finish off, particularly subgingivally,
with hand instruments. The precise use of hand instruments is largely a matter of personal
preference; however, it is essential to use controlled force and a secure finger-rest. Ultrasonic
instruments are quicker, but they can be uncomfortable and leave an uneven root surface (though
the significance of the latter is controversial). Ultrasonic scaling employs a frequency of 25-40 000
cycles/sec. Another instrument, known as a sonic scaler and vibrating at 1600-1800 cycles/sec, has
been shown to be equally effective at removing calculus and may result in smoother root surfaces.
With both it is essential to use a copious coolant spray.

The teeth are usually polished after scaling, preferably using a rubber cup and a fluoride-containing
paste (e.g. toothpaste). Patients can then appreciate the feeling of a clean mouth, which they must
then maintain.

Local delivery of medicaments

Due to controversy over the efficacy and unwanted effects of systemic antibiotics, methods of direct
delivery into the pocket have been explored. These have included using injected pastes or gels, or
by impregnated fibre. This gives a high local dose, low systemic uptake, and prolonged exposure of
the pathogens to the drug. The rate of crevicular fluid turnover is such that the substansivity of
these agents is low. Examples: Blackwell Dentomycin (minocycline), Colgate-Palmolive Elyzol
(metronidazole), and Periochip (chlorhexidine). However, only small ! in attachment levels have
been reported and currently local adjunctive antibiotics are only indicated for the Rx of persistent
local defects.

Antimetabolites
NSAIDs are the main group being investigated. Experimental gingivitis and alveolar bone loss in
animals are 1! by flurbiprofen. This is not only due to cyclo-oxygenase pathway inhibition. Evidence

of significant long-term benefit in humans is awaited. A future possibility is inclusion of NSAIDs in
topical form in a toothpaste.

NON-SURGICAL THERAPY—2
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Antiseptics and antibiotics

As the mechanical control of plaque is a tedious and time-consuming procedure, the use of
chemicals either as antiseptics or antibiotics would be a significant aid. Problems with their use
include the unwanted side-effects of such chemicals, development of resistance, mode of delivery,
and most importantly, the fact that no single organism has been identified as the main pathogen in
periodontal disease. Nevertheless, elimination of Gram negative anaerobic bacteria has been
demonstrated to result in improved periodontal health.

Antiseptics The antiseptic of greatest proven value is chlorhexidine gluconate. This is commonly
used in a 0.2% mouthwash or gel, although 0.12% mouthwash is also available. A standard
regimen is 10 ml of solution rinsed for 1 min bd. The gel can be used instead of toothpaste. NB An
interaction between conventional toothpaste and chlorhexidine reduces the antiseptic's efficacy.
Other proprietary antiseptic rinses have yet to meet this 'gold standard'.

Antibiotics A review of the use of antibiotics in periodontology recommended their use for patients

with recent, or a high risk of, periodontal breakdown.1l Antibiotics are generally used as an adjunct
to mechanical non-surgical therapy in early onset periodontitis and some forms of adult
periodontitis. Short-term, relatively high doses, or high locally delivered doses, are used. The two
most useful drugs are:

Tetracycline Can be administered either systemically or directly into the pocket via a slow release
mechanism (Dentomycin gel). It is active against spirochaetes, Actinobacillus
actinomycetemcomitans, and manyActinobacillus actinomycetemcomitans, and many other
periodontal pathogens. Most useful in the Rx of LAP. Oxytetracycline and doxycycline are currently
popular. In addition to being antibacterial, tetracyclines | host neutrophil collagenases and U bone
loss. Crevicular fluid concentrations are high. Currently there is much interest in doxycycline (20 mg
bd for 3/12). At this dose it has no detrimental effect on the periodontal microflora and its action is
mainly to reduce collagenolytic metalloproteinases.

Metronidazole. Effective against protozoa and strict anaerobes and capable of eliminating all the
strict anaerobes found in periodontal pockets. As it does not interfere with aerobes or facultative
anaerobes it is highly unlikely to allow the development of opportunist pathogens. There is frequent
mention of the mutagenicity and teratogenicity of this drug in animal studies but, despite
widespread use in medicine, no clinical evidence has emerged to support this. It is, in fact, an
extremely safe and useful drug. When combined with mechanical pocket therapy, significant

improvements in terms of probing depth have been demonstrated.12 There is an emetic interaction
with alcohol.

There is a clear place for antibiotics/antiseptics as adjuncts in selected types of periodontal disease,
e.g. aggressive periodontitis and acute or severe periodontal infections.

MINIMALLY INVASIVE THERAPY—1

Overview

There has been a progressive move away from pocket elimination surgery, towards the creation of
a healthy periodontium which gives access for both professional and home cleaning. Recognition
that periodontal disease is a localized infection due to the presence of dental plaque, and that its
arrest and prevention is dependent on the removal of plaque and plaque-retaining factors, has
allowed a far more rational and conservative approach to therapy to develop. The prime aims of
periodontal surgery are now to:

e remove deposits from root surfaces;

e create subgingival root surfaces which are accessible for cleaning, either by professionals or by
the patient;

e maximize the potential for healing of damaged periodontal tissues.
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Minimally invasive techniques include deep subgingival scaling/root planing and the modified
Widman flap (open flap debridement). These are suitable for those patients who, despite good
supragingival plaque control, still have true pockets but do not need recontouring of the gingival
margins.

Scaling and root planing Deep subgingival scaling and root planing are best carried out under LA.
Deep scaling is a procedure which removes plaque and calculus from the root surface; it differs
from supragingival scaling simply in its thoroughness, and the discomfort it causes. Root planing is
a technique whereby endotoxin-damaged cementum is removed from the root surface by scraping
the root. The same instruments are used for both procedures (p. 230), and in practice it is probably
impossible to differentiate between subgingival scaling and root planing, as in both techniques
plaque, calculus, root cementum, and small amounts of dentine will be removed. These are the core
procedures for all periodontal techniques; the only real difference with formal surgery is that it
allows Rx under direct vision, osseous recontouring and sculpting if desired, and repositioning of the
gingiva.

It is often most effective to treat one quadrant at a time under LA, partly because it is painful and
partly because it is tedious when performed meticulously, which is the only worthwhile way to do it.
It has been sugested, however, that full mouth root planning be done in two visits separated by
only 24 h, with concurrent use of a chlorhexidine mouthwash. The choice of instruments is less
important than the end result, as effective debridement of the root surface is essential. It is not
necessary to curette the epithelial lining of the pocket. Success will allow tight adaptation of the
pocket epithelium to the root, creating a long junctional epithelium.

As smoking U outcome of Rx, some periodontologists have limited Rx in those continuing to smoke.
While periodontal surgery hardly has the public impact of cardiac surgery, the ethical problem is the
same.

Practical tips for periodontal surgery

Local anaesthesia The infiltration, block and/or lingual/palatal injections required will be determined
by the site of surgery. Both LA and haemostasis are improved by injecting directly into the gingival
margin and interdental papillae until blanching is seen.

Suturing technigues Interrupted interproximal sutures are used when buccal and lingual flaps are
being reapposed at the same level. When flaps are repositioned at different levels, a suspensory
suture is used, where the suture only passes through the buccal flap and is suspended around the
cervical margins of the teeth.

Periodontal packs These are essential after gingivectomy to U post-operative discomfort. Many
favour them after all periodontal surgery to help reappose the flap to bone.

Classified:

e Eugenol dressings, e.g. Zn0O, have the advantage of being mildly analgesic but can cause
sensitivity reactions.

e Eugenol-free dressings, e.g. Coe-pack, are more popular.

MINIMALLY INVASIVE THERAPY—2
The modified Widman flap

This is a technique which enables open debridement of the root surface, with a minimal amount of
trauma. There is no attempt to excise the pocket, although a superficial collar of tissue is removed.
This has the advantage of allowing close adaptation of the soft tissues to the root surface with
minimal trauma to, and exposure of, underlying bone and connective tissue, thus causing fewer
problems with post-operative sensitivity and aesthetics.

Technique (after Ramfjord and Nissle 1974).§ A scalloped incision is made parallel to the long axis
of the teeth involved 1 mm from the crevicular margin, except when pockets are >2 mm deep when
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an intracrevicular incision is made. This incision is extended interproximally as far as possible,
separating the pocket epithelium from the flap to be raised, and then extended mesially and
distally, allowing the flap to be raised as an envelope without relieving incisions. The flap should be
as conservative as possible and only a few millimetres of alveolar bone exposed by a second
incision intercrevicularly to release the collar of pocket epithelium and granulation tissue. A third
incision at 90 degrees to the tooth separates the pocket epithelium, and this is removed along with
accompanying granulation tissue with curettes and hoes. The root surface is then thoroughly scaled
and root planed. Although bony defects can be curetted no osseous surgery is carried out. The flaps
are then repositioned to cover all exposed alveolar bone and sutured into position. Post-operatively
chlorhexidine 0.2% 10 ml rinsed bd is given, and most periodontologists prefer to use a periodontal
pack to improve patient comfort post-operatively.

Notes There continues to be considerable confusion about nomenclature with this type of flap. The
original Widman flap described in 1918 by Leonard Widman used relieving incisions and osseous
surgery, and attempted to remove the pocket. The Neumann flap used an intracrevicular incision,
again attempting to excise the pocket, but the 'modified flap operation' described by Kirkland in
1931 did not require sacrifice of inflamed tissues or apical displacement of the gingival margin. The
latter was, of course, the precursor of the 'modified Widman flap'.

Modified Widman flap

1 Design of flap

a Incision

2 Flap elevated

b Gingival cuff to be discarded

3 Excision of supra-alveolar pocket
s Scalpel blade

4 Flap repositioned and sutured in place

PERIODONTAL SURGERY

Gingivectomy

Has U in use over the last decade; its remaining indications are in cases with persistence of deep
supra-alveolar pockets (e.g. gingival hypertrophy), to reshape severely damaged gingivae into an
easily manageable contour to treat gingival overgrowth, and for crown lengthening prior to
restorative procedures. It is not suitable for the management of deep 'true' pocketing as excision of
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the pocket will remove the entire thickness of keratinized gingivae. It is of no value in the Rx of
infrabony lesions.

Technique Pockets are delineated by use of pocket marking forceps, e.g. Crane-Kaplan forceps. This
marks out a line of incision, which may be either smooth or scalloped, made with the blade angled
at 100-110¢° to the long axis of the tooth. This bevelled incision excises supragingival pockets and
allows for gingival recontouring. Once the incision has been made the strip of gingiva remaining is
released by an intercrevicular incision. The root surfaces are then curetted and an open area of
freshly cut granulation tissue left to heal under a periodontal pack. Prescribe chlorhexidine
mouthwash 10 ml bd. The pack is left in place for about 1 week.

Disadvantages Loss of attached gingiva, raw wound, exposed root surface (which 1 likelihood of
sensitivity and caries). Some remodelling of alveolar bone occurs, despite there being no operative
interference.

Apically repositioned flap

This procedure is used to expose alveolar bone and includes the option for osseous surgery to
correct infrabony defects. It allows excellent access to the root surface for debridement. The
principal difference between this procedure and the modified Widman flap is the deliberate exposure
of alveolar bone, and the apical repositioning of the flap with post-operative exposure of the root
surfaces. This is primarily a buccal procedure, and although it can be performed on lingual pockets,
it is obviously impossible on the palate where a conventional or reverse bevel gingivectomy
approach has to be used.

Technique A reverse bevel incision is made in the attached gingiva angled to excise the periodontal
pocket in a scalloped outline with vertical relieving incisions at either end. A split thickness flap is
made down to bone and then converted to full thickness, leaving a residual collar of tissue around
the root surfaces. This combination of pocket epithelium and granulation tissue is removed with a
curette. If indicated the alveolar crest can be remodelled.

Advantages Include exposure of alveolar bone with controlled bone loss, exposure of furcation area,
minimal post-operative pocket depth, ability to reposition the flap, and primary closure of the
wound. In addition, keratinized gingiva is preserved.

Disadvantages Exposure of root surface (leading to 1 susceptibility to caries and sensitivity) and 1!
loss of alveolar bone height, which accompanies full exposure of the bone at operation.

Osseous surgery

Bone recontouring has become less popular as it is always accompanied by some degree of alveolar
resorption and therefore U support for the tooth. Osteoplasty is conservative recontouring of the
bone margin (i.e. non-supporting bone).

Ostectomy is excision of bone aimed at eliminating infra-alveolar pocketing, but unfortunately it
also U alveolar support. The aim of osseous surgery should be to establish a more anatomically
correct relationship between bone and tooth while maintaining as much alveolar support as
possible.

Other flap procedures

These include simple replaced flaps which give fl bony access compared to the modified Widman
flap. Also crown-lengthening procedures, which can range from a simple gingivectomy to an apically
repositioned flap + bone removal. In addition, many periodontologists have their own modification
of the aforementioned techniques.

Apically repositioned flap

1 Design of flap
(a) Reverse bevel incision
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(b) Relieving incisions
2 Elevating the flap. Tissue enclosing pocketing which is to be discarded is hatched

3 Flap elevated, pockets excised. Osseous surgery can be performed at this stage

4 Flap apically repositioned and sutured in position

REGENERATIVE TECHNIQUES

Guided-tissue regeneration

The recognition that epithelium migrated along the root surface before any other cell type, after
periodontal surgery, and created the long junctional epithelium which prevented new attachment,
created the possibility that prevention of migration of epithelium would allow new connective tissue
attachment. Guided-tissue regeneration (GTR) is essentially interposing a barrier to epithelial
migration prior to completion of surgical or non-surgical therapy. Original barriers were Millipore
and PTFE. Goretex membranes in a variety of shapes are now widely used and infrabony and
furcation defects can be infilled using a combination of bone/hydroxyapatite/biocoral covered by the
membrane. Goretex has to be removed at 4-6 weeks. Biocompatible resorbable materials, such as
Vicryl and lyophilized collagen (Resolute) allow a one-operation technique. Tissue growth factor -2
and bone morphogenetic protein may have a role in stimulating bone and connective tissue
deposition. Main disadvantage is cost. Please note that a recent systematic review has also
questioned the effectiveness of these techniques.

Endogain is a product containing enamel matrix derivative (EMD) proteins. These substances (e.g.
amelogenin) are found in Hertwig's sheath and induce root formation in the developing tooth.
Locally applied enamel matrix proteins may help form acellular cementum, the key tissue in the
development of a functional periodontium.

Technique Access to the root surface is gained surgically, the cementum is mechanically cleaned,
and EMD solution is applied to the root surfaces. The access flaps are then repositioned and
sutured.

Outcome Regeneration of cementum, periodontal ligament, and alveolar bone appears to be
possible experimentally; long-term clinical outcome awaits prospective RCCTs.

PERI-IMPLANTITIS
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Osseo-integrated implants are now well established (p. 428). Implants which have achieved full
osseo-integration may fail by overloading, peri-implantitis (similar to periodontitis), or a
combination of both, with failure rates being high in smokers. Implant salvage in the failing stage
consists of U overloading and the entire arsenal of periodontal therapies. Local antibiotics and bone-
supplemented GTR may be particularly useful.

Tissue transformation using bone morphogenetic protein may also prove useful in the future.

MUCOGINGIVAL SURGERY

Overview

Mucogingival surgery encompasses those techniques aimed at the correction of local gingival
defects. The rationale for this type of surgery has been hotly debated over many years. Initially, it
was felt that a margin of attached gingiva of around 3 mm was required to protect the periodontium
during mastication and to dissipate the pull to the gingival margin from fraenal attachments. In
fact, data from properly conducted experimental work have demonstrated that the width of
attached gingiva and the presence or absence of an attached portion are not of decisive importance

for the maintenance of gingival health.1% As a result of this, the indications for mucogingival
surgery have been rationalized:

1 where change in the morphology of the gingival margin would improve plaque control, e.g.
presence of high fraenal attachments or deep areas of recession;

2 areas where recession creates root sensitivity or aesthetic problems;

3 a very thin layer of attached gingiva overlying a tooth which is to be moved orthodontically: the
evidence for this is somewhat anecdotal.

Gingival recession

Gingival recession is one of the commonest reasons for carrying out mucogingival surgery. The two
commonest causes are plaque-induced gingival inflammation and toothbrush trauma, revealing
dehiscences in alveolar bone. Therefore, basic periodontal care and correction of faulty
toothbrushing technique are the first lines of Rx. While anatomical features may contribute, these
and trauma from occlusion, high fraenal attachments, and impingement from restorations, etc., are
a secondary consideration.

Mucogingival techniques
These can be divided into two main groups:

Vestibular extension procedures essentially aim to fl the area of attached gingivae and deepen the
buccal or labial sulcus. As they are always accompanied by a degree of bone resorption, these
methods are not recommended as a therapeutic periodontal technique.

Grafting is subdivided into:

1 Free grafts, which are completely removed from their donor area. Free gingival grafts, commonly
of palatal mucosa and connective tissue, are taken and grafted to donor sites prepared by incising
between attached and alveolar mucosa. While this technique may successfully cover exposed root
surfaces of around 2 mm square and will certainly 1 the width of keratinized gingiva, long-term

cross-over studies suggest that in the presence of meticulous OH there is no significant difference

between attachment levels in grafted and non-grafted sites with similar degrees of recession.12

2 Pedicle grafts are not separated from their blood supply. Commonly used pedicle grafts are the
laterally repositioned flap, coronally repositioned flap, and the double papilla flap. These techniques
may be of some value in very narrow areas of isolated gingival recession. Technically, of course,
these are flaps not grafts.
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REATTACHMENT/NEW ATTACHMENT

Definitions1®

Reattachment is defined as the reunion of connective tissue and root separated by incision or
injury. New attachment is defined as the reunion of connective tissue with a root surface which has
been pathologically exposed (i.e. due to periodontal disease). It is the ideal aim of periodontal
therapy.

There are two ways in which new attachment may occur; these can be subdivided anatomically as
those occurring within bony pockets and those occurring between the soft tissue of the previously
existing periodontal pocket and the root surface. There have been numerous claims and
counterclaims as to which of these may occur, following virtually all forms of periodontal
intervention. However, there is very little satisfactory evidence to support the contention that new
attachment takes place above the level of the alveolar crest. More recently, re-entry procedures in
animals have suggested that new attachment formation is inhibited by the apical migration of
dento-gingival epithelium forming a long, but apparently quite healthy, long junctional epithelium.
Some newer procedures now describe methods to inhibit apical migration of dento-gingival junction

epithelial cells in an attempt to obtain new attachment. However, animal experimentsH suggested
that granulation tissue originating from bone or gingival connective tissue was unable to establish
new connective tissue attachment, even when the intervening dento-gingival epithelium was
prevented from migrating into the treated area. In fact, when close apposition of connective tissue
to root surface occurred, resorption and ankylosis often resulted, suggesting that the migration of
dento-gingival epithelium into the Rx area may be a protective mechanism. Experiments to assess

whether this behaviour also applied to the PDL have been carried out.18 Interestingly, it would
appear that PDL cells may develop new attachment if dento-gingival junction epithelial cells are
prevented from migrating into the area, without the occurrence of resorption and ankylosis. This
has been confirmed in clinical studies, using a variety of materials to form a barrier against ingress
of epithelial cells by a process known as GTR (p. 240). This involves placement of a mechanical
barrier (Goretex, Vicryl, Resolute) underneath the flap, extending from the outer surface of the
alveolar process to the crown of the tooth above the gingival margin. This allows preferential
colonization by PDL cells. Resorbable barriers avoid a retrieval operation.

EMD, p. 240.

Bony infill in osseous defects There are a number of studies which suggest that complete
regeneration can occur in up to 70% of three-walled infrabony defects. This success rate, however,
is not consistent, especially in combined and two-walled defects.

OCCLUSION AND SPLINTING

All matters relating to occlusion seem to have developed a high degree of mysticism about them in
the dental world; this is also true of the relationship between occlusion and periodontal therapy.

It used to be claimed that angular bony defects and 1l mobility were directly attributable to trauma
from the occlusion. This belief is less commonly held nowadays as angular defects can be found

around both occlusally traumatized and non-traumatized teeth.12 1t is, however, self-evident that
an already periodontally diseased tooth can change its relationship in the arch to become
traumatized, or that a tooth which is already in traumatic occlusion can develop periodontal
disease, and that the two factors can exacerbate one another.

Tooth mobility 1t tooth mobility may simply be a result of loss of periodontal attachment and bony
support. It may also result purely as a localized effect due to a heavy occlusal loading, causing a

widening of the periodontal membrane space, though this is usually iatrogenic in origin. It is now
felt that the diagnosis of occlusal trauma should only be made where progressive increasing tooth
mobility is observed, but in order to do this it is necessary to have an objective method of

measuring tooth mobility. This can be done using a Mobility Index:22

Grade 1 = Mobility <1 mm buccolingually
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Grade 2 = Mobility 1-2 mm buccolingually

Grade 3 = Mobility of >2 mm buccolingually and/or vertical mobility.

Rx First priority should be to diagnose and treat any existing periodontal disease and correct any
pre-existing iatrogenic causes, e.g. poor crowns or bridges, high restorations. If tooth mobility
persists as a direct result of diagnosable occlusal trauma, occlusal adjustment is a sensible Rx
modality. If the tooth is mobile as a result of lack of alveolar bone support, this is not automatically
an indication for splinting (see below).

Splinting Indicated in the following situations:

e Tooth with healthy but U periodontium where mobility is 1.

e Tooth with T mobility which patient finds uncomfortable during function.

It is very easy to design splints which are impossible for the patients to keep clean as all additions
to the natural tooth surface will ff plaque retention. A wide range of different techniques and
materials have been described, including orthodontic wire fastened to teeth by resin-composite,

resin-composite alone, fixed bridges, partial prostheses, acid-etch retained splints, and, more
recently, fibre-reinforced resin-composite splinting.

PERIO-ENDO LESIONS

Overview

= It is essential to vitality test any heavily restored tooth with periodontal involvement.
Given the relative frequency of both periodontal disease and periapical pathology, it is not
surprising that both may occur together, which can result in diagnostic confusion. In fact, there is

little evidence to support the popular notion that periodontitis leads to pulp necrosis. However,
there is no doubt that pulp pathology can exacerbate periodontal problems.

Pulpal problems
Acute pulpitis, p. 260.
Non-vital pulp (p. 260) may cause asymptomatic periapical lesion or periapical abscess.

Lateral canal and/or non-vital pulp may mimic periodontal abscess, as can a root perforation
following endodontic therapy.

Vertical root fracture and/or non-vital pulp can lead to periodontal inflammation and may mimic
periodontal abscess.

Horizontal root fracture may mimic periodontal abscess.

Periodontal pathology and its effect on the pulp

Deep pocketing may encroach on lateral canals in the apical 1/3 of the root, but is otherwise
unlikely to cause direct pulpal pathology.

Gingival recession is directly associated with hypersensitivity of root dentine.

Root planing and furcation procedures actively involve dentine, and can clearly lead to
hypersensitivity and sometimes acute pulpal changes.

Differential Diagnosis

Primarily periodontal Primarily pulpal
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History No Preceding toothache Often toothache
Percussion TTP especially lateral TTP especially vertical
Probing Pocketing always May be no pockets
Probing sinus May lead to pocket May lead to apex
Vitality test Usually positive Negative

Radiographs Vertical bone loss Apical area

Combined perio-endo lesions
These may be either:

e Coexisting, but separate from each other, in which case standard endodontic and periodontal
therapy are used as indicated.

¢ Interconnected, in which case probing both pocket and sinus will reach the apex. This can be
confirmed by taking a periapical film with a GP point inserted into the pocket.

Rx of combined interconnected lesion First, resolve the acute infection and inflammation by
drainage (and/or antibiotics), then treat with orthograde RCT (the greater the pulpal component the
better the prognosis).The apparent periodontal lesion will often be seen to resolve to a substantial
degree over a period of months,therefore the decision to carry out surgery should be deferred.
Combined apicectomy and periodontal surgery is quite feasible but carries a poorer long-term
prognosis. The worst prognosis applies to those teeth where the periapical/pulpal pathology has
been due entirely to apical extension of the periodontal pocket. These are often diagnosed after the
fact, when endodontics completely fails to resolve the lesion.

FURCATION INVOLVEMENT

Overview

The extension of periodontal disease into the bi- or trifurcation of multirooted teeth is known as
furcation involvement.

Diagnosis is established by probing into the furcation and by radiographs. The possibility of pulpal
pathology is 1 in teeth with furcation involvement and vitality testing is essential. Radiographs give
a guide to the degree of alveolar bone loss both mesially and distally, and in the furcation area.

Classification

1st degree: horizontal loss of support not exceeding 1/3 tooth width. Requires scaling and root
planing, possibly with furcation plasty.

2nd degree: horizontal loss of support exceeding 1/3 but not encompassing the total width of the
furcation area. May require furcation plasty, and/or tunnel preparation, and/or root resection,
and/or extraction.

3rd degree: horizontal through-and-through destruction in the furcation area. May require tunnel
preparation, and/or root resection, and/or extraction.

Rx techniques

Scaling and root planing (p. 230) Unless the post-Rx morphology can be kept clean by the patient it
will not be successful.

Furcation plasty An open procedure involving a muco-periosteal flap to allow root planing and
scaling, followed by the removal of tooth structure in the furcation area to achieve a widened
entrance to give access for cleaning. Osseous recontouring may be used if indicated. The flap is
repositioned and sutured to 1 access post-operatively. There is an obvious risk of pulpal damage
and post-operative dentine sensitivity.
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Tunnel preparation is a similar procedure to furcation plasty using buccal and lingual flaps, the main
difference being that the entire furcation area is exposed and the flaps are sutured together intra-
radicularly to leave a large exposed furcation. There is a high risk of post-operative caries, dentine
sensitivity, and pulpal exposure, making this a method to be used with caution. It is of most value
for mandibular molars in patients with optimal OH. In many cases considered for furcation plasty or
tunnelling, it may be more sensible to proceed to a more radical approach such as root resection.

Root resection Involves amputation of one (or even two) of the roots of a multirooted tooth, leaving
the crown and the root stump. It is important to ensure that the root to be retained can be treated
endodontically, is in sound periodontal state with good bony support, is restorable, and will be a
viable tooth in the long term. At operation it is wise to raise a flap to enable direct visualization of
the root surface. Resection of the root with a high-speed bur is followed by smoothing,
recontouring, and restoration of any residual pulp cavity. It is sometimes not possible to proceed
with root resection, despite apparently favourable radiographs, especially in maxillary molars, so
warn patient pre-operatively.

Hemisection Involves dividing a two-rooted tooth in half to give two smaller units each with a single
root. Again, RCT is necessary pre-operatively and restoration of the divided crown is required post-
operatively.

Extraction Ensures removal of periodontal disease but carries its own problems.

Guided tissue regeneration, 21 p. 240.

Enamel matrix derivatives EMD, p. 240.

It is important to note that the techniques described above are of less significance to long-term
outcome than the degree of plaque control that can be achieved and maintained by the patient. Mini
interproximal brushes are a valuable aid in cleaning furcation defects and are available in a variety
of sizes and shapes.
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CHAPTER 6 - RESTORATIVE DENTISTRY
PRINCIPAL SOURCES AND FURTHER READING

Operative Dentistry. Dental Update. The British Dental Journal. B. G. N. Smith 1997 Planning and
Making Crowns and Bridges, Dunitz. P. A. Brunton 2002 Decision Making in Operative Dentistry,
Quintessence. J. L. Gutmann et al. 1997 Problem Solving in Endodontics, 3rd edn, Mosby. E. A. M.
Kidd et al. 2003 Pickard's Manual of Operative Dentistry, 8th edn, OUP. S. J. Davies and R. J. Gray
2002 A Clinical Guide to Occlusion, British Dental Association. J. M. Whitworth 2002 Rational Root
Canal Treatment in Practice, Quintessence.

TREATMENT PLANNING

A proper treatment plan can only result from a thorough patient assessment, which must include a
history, an examination, relevant special tests, and ultimately, a diagnosis.

Under ideal circumstances an integrated treatment plan is formulated for each patient at the start
of every course of treatment. Very often, however, the treatment plan will need to be revised in the
light of clinical findings as the treatment progresses, e.g. patient cooperation, response to
periodontal therapy, investigation of teeth of doubtful prognosis, etc. When dealing with patients
with a range of problems it is therefore wise to formulate a treatment plan which has a nhumber of
achievable goals, and then on completion of this to reassess the patient to decide on what further
treatment is necessary.

Sequence of treatment

This list is obviously an oversimplification but should serve as a general guide to the order in which
treatment should be carried out.

1 Relief of pain.

2 Control of active disease and achievement of stability:
— OHI, dietary advice, topical fluoride, and initial periodontal therapy;

— extraction of unsaveable teeth;

— treatment of large and active carious lesions;

— consideration of definitive denture design;

— remaining simple restorations;

— RCT.

3 Reassessment of success of initial treatment, OH, periodontal condition, and prognosis of teeth.
4 Definitive treatment: crowns, bridgework, and dentures.

5 Maintenance and review.

Practical points

e The priority of items of treatment must be taken into account when formulating a treatment plan,
which may lead to deviations from the scheme described above. For example, in an apprehensive
patient it would be more appropriate to complete small restorations before dealing with the large
ones.

e Explain what the treatment plan involves to the patient and the role they will have to play in

controlling their dental disease. Success is dependent upon patient compliance, therefore time
spent discussing their expectations, treatment options, time involved, cost implications present and
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future, and their role in maintenance is never wasted. Equally without such a discussion consent is
not by definition informed

e If need to check a medical history with patient's GMP or refer patient to a specialist, allow
sufficient time to elapse before arranging to carry out any treatment that is dependent upon the
outcome.

e It is important to bear in mind subsequent items on a treatment plan, e.g. the design of a P/-
may influence the choice of material and contour of restorations.

e For complex cases, several short treatment plans, each ending with a reassessment, are more
logical and efficient than one long one that keeps changing.

e When formulating a treatment plan group items together into appointments to form a visit plan.
Decide how long you will need for each visit.

e Although it is usually advantageous to complete as much work as possible at each visit, in a
proportion of patients (or if carried to an extreme, in any patient) this can be counter-productive. If
in doubt about how much treatment to do at a visit, discuss this with the patient.

e Regularly reinforce the OH throughout the treatment (e.g. whilst waiting for LA to take).

e Record-keeping is very important. At the end of each visit carefully note what has been done and
the materials used (including sizes and shades). Cross that item off the treatment plan and adjust
the patient's chart. Note what is to be done next visit: this will save time.

e It is important to recognize your own limitations, and where appropriate refer a patient for advice
or treatment.

Stabilization or caries control In patients with multiple carious lesions it may take several
weeks/months to complete the permanent restorations necessary to secure OH. In these cases it
may be advisable to prevent any symptomless large lesions increasing in size by placing temporary
dressings. The cavities should be rendered caries-free at the margins, and temporarily restored with
a strong cement, e.g. traditional or resin-modified GI cement.

DENTAL PAIN

Overview

When a patient attends the surgery and complains of toothache, pain may be arising from a variety
of different structures and may be classified as follows:

e Pulpal pain
e Periapical/periradicular pain.
¢ Non-dental pain.

Dental pain can be very difficult to diagnose, and the clinician must first gather as much information
as possible from the history, clinical and radiographic examinations, and other special tests (see
Chapter 1).

Pulpal pain

The pulp may be subject to a wide variety of insults, e.g. bacterial, thermal, chemical, traumatic,
the effects of which are cumulative and can ultimately lead to inflammation in the pulp (pulpitis)
and pain. The dental pulp does not contain any proprioceptive nerve endings, therefore a
characteristic of pulpal pain is that the patient is unable to localize the affected tooth. The ability of
the pulp to recover from injury depends upon its blood supply, not the nerve supply, which must be

borne in mind when vitality (sensibility) testing is carried out (p. 18).l It is impossible to reliably
achieve an accurate diagnosis of the state of the pulp on clinical grounds alone; the only 100%
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accurate method is histological section.

Although numerous classifications of pulpal disease exist, only a limited number of clinical
diagnostic situations require identification before effective treatment can be given.

Reversible pulpitis

Symptoms Fleeting sensitivity/pain to hot, cold or sweet with immediate onset. Pain is usually sharp
and may be difficult to locate. Quickly subsides after removal of the stimulus.

Signs Exaggerated response to pulp testing. Carious cavity/leaking restoration.

Rx Remove any caries present and place a sedative dressing (e.g. ZOE) or permanent restoration
with suitable pulp protection.

Irreversible pulpitis

Symptoms Spontaneous pain which may last several hours, be worse at night, and is often pulsatile
in nature. Pain is elicited by hot and cold at first, but in later stages heat is more significant and
cold may actually ease symptoms. A characteristic feature is that the pain remains after the
removal of the stimulus. Localization of pain may be difficult initially, but as the infiammation
spreads to the periapical tissues the tooth will become more sensitive to pressure.

Signs Application of heat (e.g. warm GP) elicits pain. Affected tooth may give no or a reduced
response to electric pulp tester. In later stages may become TTP.

Rx Extirpation of the pulp and RCT is the treatment of choice (assuming the tooth is to be saved). If
time is short or if anaesthesia proves elusive then removal of the coronal pulp and a Ledermix
dressing can often control the symptoms until the remaining pulp can be extirpated under LA at the
next appointment.

Dentine hypersensitivity

This is pain arising from exposed dentine in response to a thermal, tactile, or osmotic stimulus (but
not all exposed dentine gives rise to symptoms). It is thought to be due to dentinal fiuid movement
stimulating pulpal pain receptors. Prevalence is ~ 1:7 adults with a peak in young adults, then

with age.3 diagnosis is by elimination of other possible causes and by evoking symptoms.

Rx Involves | aetiological factors (i.e. OHI, possibly including toothbrushing technique and intrinsic
and extrinsic dental erosion) and by U permeability of dentinal tubules (e.g. by toothpaste
containing strontium, formalin, and/or fluoride; placement of varnishes, dentine desensitizers,
dentine adhesive systems, or, if indicated, a restoration).

Cracked tooth syndrome
Symptoms Sharp pain on biting—short duration.

Signs Often relatively few, therefore diagnosis difficult. Tooth often has a large restoration. Crack
may not be apparent at first but transillumination and possibly removal of the restoration may aid
visualization. Positive response to vitality (sensibility) testing and pain can normally be elicited by
getting the patient to bite with the affected tooth on a cotton-wool roll or a tooth sleuth. May be
associated with bruxing habit.

Rx An adhesive resin composite restoration may be appropriate in teeth which are minimally

restored, but some cases a cast restoration with full occlusal coverage will be needed. Occasionally
RCT may be required.

Periapical/periradicular pain

Progression of irreversible pulpitis ultimately leads to death of the pulp (pulpal necrosis). At this
stage the patient may experience relief from pain and thus may not seek attention. If neglected,
however, the bacteria and pulpal breakdown products leave the root canal system via the apical
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foramen or lateral canals and lead to inflammatory changes and possibly pain. Characteristically the
patient can precisely identify the affected tooth, as the periodontal ligament, which is well supplied
with proprioceptive nerve endings, is inflamed.

Pulpal necrosis with periapical periodontitis
Symptoms Variable, but patients generally describe a dull ache exacerbated by biting on the tooth.

Signs Usually no response to vitality testing, unless one canal of a multirooted tooth is still vital.
The tooth will be TTP. Radiographically the apical PDL may be widened or there may be a periapical
radiolucency (granuloma or cyst).

Rx RCT or extraction.
Acute periapical abscess
Symptoms Severe pain which will disturb sleep. Tooth is exquisitely tender to touch.

Signs Affected tooth is usually extruded, mobile, and TTP. May be associated with a localized or
diffuse swelling. Vitality (sensibility) testing may be misleading as pus may conduct stimulus to
apical tissues. Radiographic changes can range from a widening of the apical PDL space to an
obvious radiolucency. It is important to differentiate this condition from a periodontal abscess.

Rx Drain pus and relieve occlusion, if indicated. Drainage of pus can often be achieved by entering
the pulp chamber with a high-speed diamond bur. The tooth should be steadied with a finger to
prevent excessive vibration. After drainage has been achieved it is preferable to prepare the canal
and place a temporary dressing. Leaving the tooth on 'open drainage' should be avoided if possible,
but if absolutely necessary for <24 h, as after this time further contamination of the root canal by
anaerobic bacteria makes subsequent RCT very difficult. If a fluctuant swelling is present in the soft
tissues, this should be incised to achieve drainage. Antibiotics should be prescribed if there is
systemic involvement (pyrexia, lymphadenopathy) or if the infection is spreading significantly along
tissue planes. When the acute symptoms have subsided, RCT must be performed or the tooth
extracted.

Chronic periapical abscess

Often symptomless. Possibly associated with persistent sinus. Presentation may be: coincidental or
acute exacerbation.

Lateral periodontal abscess

Symptoms Similar to periapical abscess with acute pain and tenderness, and often an associated
bad taste.

Signs Tooth is usually mobile and TTP, with associated localized or diffuse swelling of the adjacent
periodontium. A deep periodontal pocket is usually associated, which will exude pus on probing.
Radiographs normally show vertical or horizontal bone loss, and vitality (sensibility) testing is
usually positive, unless there is an associated endodontic problem (perio-endo lesion).

Rx Debride the pocket and achieve drainage of pus. Irrigate with a chlorhexidine solution. If there is

systemic involvement or it is a recurrent problem, prescribe antibiotics (metronidazole or
amoxicillin).

Non-dental pain

When no signs of dental or periradicular pathology can be detected then non-dental causes must be
considered. Other causes of pain that can present as toothache include:

« TMPDS (p. 482);

e sinusitis (p. 422);
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e psychological disorders (atypical odontalgia) (p. 462);

e tumours (pp. 420 and 452).

ISOLATION AND MOISTURE CONTROL

Isolation is required to aid visibility, prevent contamination during moisture-sensitive techniques,
maintain a relatively aseptic environment, and protect the patient from caustic materials or
aspiration of foreign material.

High-volume suction, e.g. an aspirator.

Low-volume suction, e.g. a saliva ejector. Many designs available—most useful are (a) fianged
metal type to keep tongue at bay when working in the lower arch, and (b) disposable plastic type
for working on upper teeth.

Compressed air This tends to redistribute the moisture to somewhere else (e.g. your eye) rather
than remove it. Should be used with care in deep preparations as prolonged use can cause pulpal
damage, let alone displace adhesive materials when the solvent is being evaporated prior to curing.
Absorbents

e Cotton-wool rolls. Insert with a rolling action away from the alveolus. Moisten before removal to
prevent tearing mucosa.

e Paper pads.

e Carboxymethylcellulose pads (Dry Tips). Very effective if inserted the correct way round with the
impermeable plastic against the tooth.

Rubber dam This provides effective isolation and also improves access to operating site. It is
indicated where moisture control and airway protection are essential, e.g. RCT (RCT without rubber
dam is considered negligent), acid-etch technique. With practice, rubber dam can be applied quickly
and often saves time in the long run. The dam must be secured to the teeth; several methods are
available:

e Rubber dam clamps. These consist of two metal jaws linked by one or more bows. Commonly
used for posterior teeth.

¢ Floss ligatures.

e Wedges.

e Proprietary rubber bands (Wedjets) or pieces of dam, worked through contact points.

e By pinching dam between a tight contact point.

Types of dam 1 Sheet grade, 6-inch square (15 cm), which is supported with a frame. Moderate to
thicker gauges are preferable. 2 Mask type, which is supported by a paper margin and looped over
ears with elastic. Increasingly, latex-free rubber dam is available and arguably should be used
routinely.

Placement Several regimens have been described; the following is popular:

e Place cotton-wool roll in sulcus beside tooth for treatment.

e Mark position of centre of each tooth to be included with a ball pen while dam held stretched. Or
preferably, use an ink stamp to indicate tooth position.

¢ Punch holes cleanly in the rubber dam, which correspond to tooth size.

e Try-in clamp (with floss tied to it).

http://online.statref.com/Document/DocumentBodyContent.aspx?Docld=22&FxId=1... 15/11/2006



Oxford Handbook of Clinical Dentistry - 4th Ed. (2005) Page 6 of 45

e Fit clamp into appropriate hole, with bridge distally, and using forceps place clamp and dam on to
tooth.

e Position dam on other teeth, using fioss to ease through contact points.

e Secure dam anteriorly using one of the methods above.

o If frame required, position.

e Put napkin on patient's chin under dam. A saliva ejector will add to the patient's comfort.
If using caustic materials, a rubber dam sealer (e.g. Oraseal) should be used.

Removal

e Take away clamps/ligatures, etc.

e Stretch dam, carefully cut interdental septa with scissors, and remove.

Protection of the airway Mandatory when fitting crowns, bridges, inlays, and carrying out RCT. Best
provided by rubber dam, but if this is not possible a butterfly sponge or gauze can be used.

Gingival retraction U gingival exudate and exposes subgingival preparations prior to impression-
taking. Some retraction cords are impregnated with substances such as adrenalin to U bleeding. The
cord should be gently placed into the gingival crevice with a flat plastic instrument (leaving no tag
hanging out) prior to impression-taking and temporization. Braided cords are better than twisted.
Bleeding from the gingival margin can be U by applying an astringent. A new paste (Expasyl) which
contains aluminium chloride provides for retraction and haemorrhage control. Expasyl is useful for
preparations finished within or just below the level of the gingival crevice, otherwise retraction cord
is more appropriate.

Electrosurgery May be indicated where a margin extends subgingivally and gingival overgrowth is

hampering restoration placement or impression-taking. Also for crown-lengthening procedures,
although bone removal is required too.

PRINCIPLES OF TOOTH PREPARATION

Overview

Why restore?

e To restore function.

e To prevent further spread of an active lesion which is not amenable to preventive measures.
e To preserve pulp vitality.

e To restore aesthetics.

However, these reasons need to be evaluated with regard to the patient and the rest of the
dentition. For example, there is little point in attempting restoration of a non-functional 8.

Preparation design With caries prevalence declining, emphasis has changed from extension for
prevention, to minimizing removal of tooth tissue. Tooth preparation should be based on the
morphology of the carious lesion and the requirements of the restorative material being used.

General principles of tooth preparation

e Gain access to caries.
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e Remove all caries at ADJ (to prevent spread laterally).
e Cut away all significantly unsupported enamel.
e Extend margins so that they are accessible for instrumentation and cleaning.

e Shape preparation so that remaining tooth tissue and restorative material will be able to
withstand functional forces.

e Shape preparation so that restoration will be retained, i.e. undercut for amalgam, none required
for resin composite or bonded amalgams.

e Check preparation margins are appropriate for the restorative material. Small areas of
unsupported enamel may be left if a resin composite restoration is being placed

e Remove remaining caries unless indirect pulp cap to be carried out.
e Wash and dry preparation.
Helpful hints

e While care must be exercised not to overcut a preparation, do not skimp on access so that caries
removal is compromised by poor visibility.

e Mark centric stops with articulating paper prior to tooth preparation and try to preserve if
possible, or place the preparation margins past the occlusal contact areas.

¢ Avoid crossing marginal ridges.

e In removing caries a tactile appreciation of the hardness of dentine is important, therefore use
slow-speed instruments or excavators.

e The base of the preparation should not be fiattened as this runs the risk of pulp exposure.
e Unless caries dictates, margins should be supragingival.

e All internal line angles should be rounded to U internal stresses. Removing caries with a large
diameter round bur automatically produces the desired shape.

e In a proximal box, the margin should extend below the contact point because this is where the
caries is!

Amalgam?3(see also p. 664)

e Amalgam is brittle, therefore an amalgam cavo-surface margin of at least 70°, preferably 90°, is
required to prevent ditching. Also avoid leaving amalgam overlying cavity margins and overcarving.

e Accepted minimal dimensions for amalgam are 2 mm occlusally and 1 mm elsewhere.

e In deep preparations, sealers and/or liners are required to seal the dentine and prevent ingress of
bacteria.

Resin composite, p. 666
Glass ionomer, p. 674

e Wear precludes their use in load-bearing situations except for primary teeth, management of root
caries, temporary restorations, and the atraumatic restorative technique.

Gold

¢ Relies on minimally divergent walls and cement lute for retention.
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e A preparation margin of >135° is advisable to give good marginal fit to restoration and to allow
burnishing.

It would be foolish to think that experience in tooth preparation can be adequately assimilated from

the written text. The purpose of the following pages is to give the reader some practical tips on how
to do the procedures considered, as well as to describe recent innovations and techniques.

Nomenclature

Black's classification of cavities is now not widely used. It has been replaced by the following:

Occlusal (Class I) Cavity in pits and fissures
Proximal (Class II or III) Cavity in proximal surface(s) of any tooth
Incisal (Class IV) Proximal in an anterior tooth, but including incisal edc

OCCLUSAL (CLASS I)

Amalgam

Amalgam is still the most widely used material for occlusal cavities, probably because it is more
forgiving of technique than some of the newer materials. It is now widely accepted, however, that
resin composite placed in conjunction with minimal preparation techniques has a role in initial lesion
management. If enamel margins are cut to an angle of 90° (or, if cusps steeply inclined, >70°) the
resultant preparation will be adequately retentive.

Lining Recently, emphasis has changed, with linings being used to seal the underlying dentine for

moderate to deep cavities. Light-cured GIs (e.g. Vitrebond) are now recommended. A preparation
sealer (Gluma Desensitizer) can be used in minimal preparations.

Resin composite

The controversy surrounding posterior resin composites is dealt with on pp. 270 and 668. A
technique which has gained more widespread acceptance is:

Preventive resin restoration Introduced by Simonsen (then by others as the minimal resin
composite restoration!). Preparation is limited to caries removal and the resultant preparation
restored using fissure sealant alone if small, or resin composite followed by sealant if larger.
Alternatively, GI can be used instead of resin composite. The rationale of this approach is that
adjacent fissures are sealed for prevention. It is particularly useful for investigating any suspect
areas of a fissure, a technique that is often referred to as an enamel biopsy (obviously coined by an
academic). This involves exploring the area with a small bur, and if no caries is found further
preparation can be aborted and sealant placed. If carious, a PRR can be carried out. It is often
possible to complete preparation of a PRR without LA; however, if the cavity appears larger than
originally thought, LA can then be given. If the preparation extends significantly into load-bearing
areas, conventional tooth preparation should be carried out and the tooth restored with resin
composite.

Technique for medium-sized cavities

e Assess whether LA required. If not, ask patient to signal if tooth becomes sensitive.
e Isolate tooth (preferably with rubber dam).

e Gain access to caries with a small bur at high speed.

e Use a small round bur run at slow speed to remove caries. Only remove as much enamel as
required for access.

e Etch preparation margins and occlusal surface. Wash and dry.
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e Apply a dentine adhesive system.

e Restore preparation with resin composite placed and cured in increments, but don't overfill.
e Paint sealant over whole of occlusal surface and cure.

e Check occlusion.

Where possible a related sealant and resin composite should be used to ensure a good bond.
Hints for resin composite restorations

e Use etchant gel in a syringe to aid placement. Many newer adhesive systems do not have a
separate etch stage, however, and rely on the use of acidic primers often used in conjunction with
bonding resins or as a separate stage.

e Additions are generally easy as new resin composite will bond to old.
¢ Avoid eugenol-containing cements with resin composite restorations.

e Resin composite must be cured incrementally, with increments being no deeper than 2 mm.

PROXIMAL (CLASS II)

B Avoid the creation of an overhang at the cervical margin and ensure a good contact point with
adjacent tooth with a well-contoured matrix band and wedges.

Amalgam In practice, preparation size is determined by the size of the carious lesion and extension
beyond this should be minimal. Proximal preparations comprise an approximal box with vertical
grooves. The preparation should only extend occlusally if there is evidence of caries in the occlusal
fissures. Retention from occlusal forces is derived from a 2-5° divergence of the walls towards the
fioor in both parts of the preparation. The margins of the box should extend just outwith the contact
area unless caries dictates a wider position. Amalgam restorations are prone to fracture at the
isthmus in restorations extended occlusally, therefore sufficient depth must be provided in this
area. The width of the isthmus should not be overcut (ideally 1/4 to 1/5 intercusp width). If the
cusps are extensively undermined or missing they should be replaced with a bonded restoration (p._
314). A chisel can be used to plane away unsupported enamel from the margins of the completed
preparation to produce a 90° butt joint. In molar teeth with mesial and distal caries it is preferable
to try and cut two separate cavities, but often a confluent MOD preparation is unavoidable.
Increasingly the use of resin composite placed in conjunction with a dentine adhesive system is
advocated for the restoration of small to moderate proximal preparations in premolar and molar
teeth.

Tunnel preparations A 'tunnel' approach to interproximal caries has been described.? Access to the
caries is made through either the occlusal or buccal surfaces, leaving the marginal ridge intact. This
approach is only suitable for small lesions, as when preparation is completed at least 2 mm of
marginal ridge must remain. The access cavity may need to be widened buccolingually to complete
caries removal. Carisolv may have a place here to ensure complete caries removal. A piece of mylar
strip wedged into place will act as a matrix. A RMGIC is used to fill the bulk of the preparation and
the occlusal access cavity restored with a posterior resin composite. In view of the difficulty of
accurately removing all the caries, let alone the incidence of marginal fracture, this technique is
rarely used.

Resin composite Posterior resin composites should be used predominately to restore posterior
teeth, but the technique is more demanding, taking ~50% longer. In addition, it is difficult to
establish adequate contact points and occlusal stops. Polymerization shrinkage can cause cuspal
flexure, post-operative pain, and marginal gaps. Posterior resin composites are best avoided in the
following situations:

e Cusp replacements.
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e Poor moisture control.

e Restorations with deep gingival extensions, although a bonded base approach can be adopted.

e Bruxism or heavy occlusion.

If a resin composite is to be used then a hybrid material with >75% filler is advisable. Pre-wedging

one but not both proximal contacts aids creation of a contact point. Resin composite should be
placed, and cured, incrementally. If possible, centric stops should be preserved on sound tooth

tissue or the restorative material, but never on the marginal interface of the restoration.2

PROXIMAL (CLASS II)RESIN COMPOSITE AND INLAYS

Resin composite and porcelain inlays These inlay techniques appear to overcome some of the
problems associated with direct resin composite restorations. When used in conjunction with an
acid-etch technique existing tooth tissue can be reinforced. Curing resin composite outside the
mouth with the addition of heat (110° for 5 mins) or pressure overcomes polymerization shrinkage
and possibly fI strength. As the inlays are bonded to the tooth with an adhesive, parallel walls are
less important, but undercuts must be removed or blocked out with an RMGI cement. In general
porcelain inlays offer improved aesthetics, surface finish, and bond in comparison to resin
composite inlays; however, placement and adjustment can be more difficult.

Technique: preparation

e The preparation should have slightly divergent walls, rounded line angles, and a slight bevel of
the enamel margins, but not occlusally. For onlays, a minimum 1.5 mm reduction of cusps is
necessary.

e Block out any undercuts with RMGIC.

e Take an impression of the preparation and opposing arch, and if necessary make an inter-occlusal
record.

¢ Choose shade.

e Make and place temporary with a proprietary resin-based temporary material (e.g. Fermit).
Technique: cementation

e Place rubber dam.

e Remove temporary and clean tooth.

e Try-in inlay, and carefully check marginal fit and adjust as necessary. Do not adjust the occlusion
at this stage.

e Polish any adjusted areas.

e Remove inlay and clean with alcohol. For porcelain only, place layer of silane coupling agent on
fitting surface.

e Etch enamel and dentine (total etch concept). Wash and remove excess moisture, but do not dry.
¢ Place dentine-adhesive system to moist surface.

e Apply dual-cure resin composite luting cement to prep and inlay and carefully seat.

e Cure for 10 sec and then remove any excess resin composite.

e Complete light-curing (dual-cure resin composite will finish setting chemically under inlay in ~6
mins).
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e Trim any excess cement and polish.

e Check occlusion and adjust.

PROXIMAL (CLASS III), INCISAL (CLASS 1V), CERVICAL
(CLASS V), AND ROOT SURFACE CARIES

Anterior proximal
Resin composite is the most widely used material for anterior proximal restorations.

Access should be gained from either the buccal or lingual aspect, depending on the position of the
lesion. As resin composite is adhesive the preparation is just extended sufficiently to remove all
peripheral caries. Some unsupported enamel can be retained labially, but the margins should be
planed with chisels to remove any grossly weakened tooth structure. Tooth preparation can be
almost entirely completed with slow-speed burs and hand instruments. Ideally the margins are
bevelled. A slight excess of material should be moulded into the preparation with a mylar strip,
wedged cervically. Once the material is set, the excess can be removed. After checking the
occlusion the restoration can be polished using one of the proprietary products (e.g. Soflex discs,
Enhance).

Incisal

The restoration of choice is resin composite, the so-called 'acid-etch tip' (p. 110); however, for
large incisal cavities in the adult patient, a dentine-bonded crown or porcelain veneer may give
better retention and aesthetics.

Cervical

Although cervical cavities are seen less frequently in younger patients, they are an 1 problem in
older age-groups with gingival recession. Resin composite, compomer, or RMGIC are the preferred
materials in this situation. Amalgam should be avoided in this situation due to the possibility of a
lichenoid reaction.

Once caries has been removed the occlusal margin should be bevelled. The cervical margin should
not be bevelled as it has been shown to 1l microleakage. The materials are ideally placed
incrementally under rubber dam isolation.

Root surface caries

As gingival recession is a prerequisite to root caries, it occurs predominantly in the >40 age group.
Dentine, which has a critical pH below that of enamel, is thus directly exposed to carious attack. It
is sometimes seen secondary to U saliva fiow (which reduces buffering capacity and may alter
dietary habits) caused by salivary gland disease, drugs, or radiation. Long-term sugar-based
medication may also be a factor. Rx requires, first, control of the aetiological factor, and for most
patients this involves dietary advice and OHI. Topical fiuoride varnishes and mouthrinses may aid
remineralization and prevent new lesions developing. However, active lesions require restoration,
typically with a traditional or resin-modified GI cement. See also rampant caries (severe early
childhood caries), p. 94.

MANAGEMENT OF THE DEEP CARIOUS LESION

Assessment
e Is the tooth restorable and is restoration preferable to extraction?

e Is the tooth symptomless? If not what is the character and duration of the pain?
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e Test vitality and percuss the tooth (before LA!).
e Take radiographs to check extent of lesion and if apical pathology.

Management depends upon a guesstimate of pulpal condition (p. 260). Irreversible pulpitis/necrotic
pulp—Rx: RCT (p. 318) or extraction. Reversible pulpitis/healthy pulp—aim to maintain pulp vitality
by selective removal of carious dentine without pulp exposure. If in doubt Rx as reversible pulpitis.
Can always institute RCT later.

Indirect pulp cap Ideally, tooth preparation should involve the elimination of all caries, but where
this would risk pulp exposure and the tooth is vital it may be more prudent to carry out an indirect
pulp cap. This involves leaving a small amount of softened (affected but uninfected) dentine at the
base of a deep cavity with the aim of arresting further bacterial spread and maintaining pulpal
health.

Rationale

e Softening of dentine precedes bacterial invasion.

e Pulpitis does not occur until bacteria are within 0.5-1 mm of the pulp, therefore if a vital tooth is
asymptomatic the softened dentine closest to the pulp is unlikely to contain bacteria.

e Prognosis for continuing vitality of healthy pulp is better if exposure avoided.
e Materials with antibacterial properties help | bacterial activity.

e Bacteria sealed under a restoration are denied substrate, therefore lesion arrests.

Sequence of treatment for vital pulp

1 LA.

2 Apply rubber dam to U risk of further bacterial contamination.

3 Prepare the tooth, removing caries from ADJ and cut back unsupported enamel.

4 Cautiously remove softened dentine from floor. If possible complete removal, but if likely to
result in exposure and dentine only slightly softened, stop.

5 Apply hard-setting calcium hydroxide to floor.
6 Cover with traditional or resin-modified GI cement (Vitrebond).
7 Adjust margins and restore.

8 Warn patient that some sensitivity should be expected initially, but to return if symptoms occur
after that.

9 Follow-up for at least 1 yr.

If it is necessary to leave dentine that is probably infected, place hard-setting calcium hydroxide
and a traditional GI cement dressing. Leave tooth for 3 months before re-entering to complete
caries removal. If the tooth is asymptomatic it would be prudent to cut back the GI cement dressing
and place a resin composite restoration as it is likely that the caries has burnt out.

Exposure

e If traumatic, small, and uncontaminated, perform direct pulp cap with hard-setting calcium
hydroxide and restore.

e If carious exposure, and continued pulp vitality is doubtful, RCT will be required. If time short,
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can dress tooth with Ledermix and a traditional GI cement, and extirpate pulp at next visit.

Pulpotomy is removal of coronal part of pulp in order to eliminate damaged or contaminated tissue.
It is indicated for teeth with immature apices, as continued vitality of apical pulp will allow root
formation to proceed. Once the apex has closed, conventional RCT can be carried out. The pulp is
amputated to the cervical constriction, dressed with non-setting or hard-setting calcium hydroxide
or MTA (mineral trioxide aggregate) and the tooth temporarily restored.

Materials used in the management of pulp vitality

Calcium hydroxide has a pH of 11, which makes it bacteriostatic and promotes the formation of a
calcific barrier. When calcium hydroxide comes into contact with the pulp a zone of pulpal necrosis
is formed. This is subsequently mineralized with calcium ions from the pulp. It is the material of
choice for direct pulp caps, particularly the hard-setting type.

Ledermix is a mixture of triamcinolone acetonide (a steroid) and demethylchlortetracycline in a
water-soluble base. It has anti-inflammatory and bacteriostatic properties, but also suppresses
pulpal defences, therefore resulting in the rapid spread of any bacteria not affected by the antibiotic
it contains. It is a useful compromise for the management of irreversibly inflamed pulps where
anaesthesia may be a problem, or when pulp extirpation has to be delayed.

SURVIVAL AND FAILURE OF RESTORATIONS

Survival of restorations

The results of Elderton's study into the durability of routine restorations placed in the General
Dental Services in Scotland provided both a shock and a stimulus to the profession, as he found

that 50% lasted for less than 5 yrs.§ This led to debate over both clinical technique and the
profession's readiness to replace restorations. It has been reported that 60% of practitioners' time
is spent replacing restorations. It is also interesting to note that those patients who change dentists

frequently are more at risk of replacement restorations than those who are loyal to the same GDP.Z
In order to 1 longevity we need to consider the reasons for the failure of restorations and diagnosis
of secondary caries.

Reasons for failure of restorations

e Incorrect diagnosis and treatment planning; e.g. pulpal pathology; caries of another surface;
extraction of tooth for another reason.

e Poor understanding of the occlusion.

e Incorrect preparation; e.g. caries left at ADJ; incorrect margin preparation; inadequate retention;
preparation too shallow; weakened tooth tissue left unprotected.

e Incorrect choice of restorative material; e.g. inadequate strength or resistance to wear for
situation.

e Incorrect manipulation of material, e.g. inadequate moisture control; over- or under-contouring.

Before replacing a failed restoration it is important to identify the cause of failure and decide
whether this can be dealt with by replacement or repair. When making this decision bear in mind

that cavity size is 1l on average by 0.6 mm each time a restoration is removed.8

Secondary caries

Unfortunately, placement of a restoration does not confer caries immunity upon a tooth. When
caries occurs adjacent to a restoration it is called secondary or recurrent caries. More correctly it is
defined as a new lesion which just happens to be adjacent to an existing restoration, and it should
be managed in its own right. While secondary caries is an accepted phenomenon, we as a
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profession have perhaps been a little too ready in the past to diagnose and treat it. Ditched
amalgam margins are not a reason for replacement per se, and active intervention is only required
if caries can definitely be demonstrated as active. Secondary caries is difficult to diagnose, but
careful observation (clinically and radiographically) rather than intervention, is now advocated.
Intervention is only indicated when the lesion is in dentine, and there is evidence of progression
and/or cavitation is present.

To prevent secondary caries it is important not only to educate the patient to reduce their caries
rate, but also to examine our restorative technique, to ensure good long term-restorations.

OCCLUSION—1

Overview

In a book of this size it is (thankfully) not possible to consider all aspects of occlusion; therefore we
will try to concentrate on the practical aspects and leave the more esoteric considerations to other
texts. We also suggest that significant occlusal adjustment is rarely indicated and should only be
attempted by a specialist.

Definitions
Ideal occlusion Anatomically perfect occlusion—rare.

Functional occlusion An occlusion that is free of interferences to smooth gliding movements of the
mandible, with absence of pathology.

Balanced occlusion Balancing contacts in all excursions of the mandible to provide therefore I
stability of F/F dentures; not applicable to natural dentition (except rarely in full-mouth
reconstruction).

Group function Multiple tooth contacts on working side during lateral excursions, but no contact on
non-working side.

Canine-guided occlusion During lateral excursions there is disclusion of all the teeth on the working
side except for the canine, and no contacts on non-working side.

Hinge axis The axis of rotation of the condyles during the first few millimetres of mandibular
opening.

Terminal hinge axis The axis or rotation of the mandible when the condyles are in their most
superior position in the glenoid fossa.

Retruded arc of closure The arc of closure of the mandible with the condyles rotating about the
terminal hinge axis.

Intercuspal position (ICP) or centric occlusion Position of maximum interdigitation.

Retruded contact position (RCP) or centric relation Position of the mandible where initial tooth
contact occurs on the retruded arc of closure. Occurs when condyles are fully seated in the glenoid
fossa. In ~20% of patients RCP and ICP are coincident; the remainder have forward slide from RCP
to ICP.

Rest position The habitual postural position of the mandible when the patient is relaxed with the
condyles in a neutral position.

Freeway space The difference between the rest and intercuspal positions.

Centric stops The points on the occlusal surface which meet with the opposing tooth in ICP.
Normally the cusp tips, marginal ridges and central fossae.

Supporting or functional cusps The cusps that occlude with the centric stops on the opposing tooth.
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Usually palatal on upper and buccal on lower.

Non-supporting cusps The cusps that do not occlude with the opposing teeth. Usually buccal on
upper and lingual on lower.

Deflective contacts Deflect mandible from natural path of closure.
Interferences Contacts that hinder smooth excursive movements of mandible.

Occlusal vertical dimension (OVD) Relationship between maxilla and mandible in ICP, i.e. face
height.

Do occlusal factors play a role in TMJ dysfunction?

TMPDS is recognized as being of multifactorial aetiology (p. 482). The evidence would suggest that
occlusal interferences usually cause either subclinical or no dysfunction because they lie within the
adaptive capacity of the patient's neuromusculature. However, this may be lowered by stress and
emotional problems so that in susceptible patients occlusal interferences can result in muscle
hyperactivity at certain times. It is important therefore to ensure that iatrogenic interferences are
not introduced during restorative procedures.

OCCLUSION—2

Occlusal examination

Prior to carrying out restorative treatment the dentist should examine the patient's occlusion.
Occlusal contacts can be identified with a 10 um metal foil (Shimstock) and marked using thin
articulating paper (20 um). Important features to look for are:

e Number and distribution of occluding teeth.

e Over-eruption, tilting, rotation, etc.

e Presence or absence of centric stops.

e The RCP and any slide between RCP and ICP.

e Anterior guidance—look for disclusion of posterior teeth on protrusion.

e Lateral excursions—?group function, ?canine guidance—check for non-working interferences.
e TMJs and muscles of mastication.

The clinical examination can only reveal a limited amount of information and in some circumstances
(such as prior to crown and bridgework or in patients with TMPDS) a more detailed occlusal
examination is required. This is called an occlusal analysis or a diagnostic mounting, and is
done by mounting study models on an adjustable articulator (see below) to facilitate the
examination of the features above.

Occlusal considerations for restorative procedures

In most situations restorations are made to conform to the patient's existing occlusion and the main
consideration is to prevent the introduction of iatrogenic occlusal interferences. This approach to
treatment is known as the conformative approach. In some circumstances the conformative
approach is not appropriate and a new occlusal scheme must be planned. This is often the case
when extensive crown and bridgework is required, such that the patient's existing occlusion will be
effectively destroyed by the preparations. A new occlusion is established, free of interferences and
with the patient occluding in centric relation, which is the only reproducible position. This approach
to treatment is called the reorganized approach and further consideration of this line of
treatment is beyond the scope of this book.
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For simple intracoronal restorations there is generally no need to employ any complex methods, but
care must be taken to ensure the correct occlusal scheme is reproduced. Before preparing a tooth it
is worthwhile marking the centric stops with articulating paper and trying to preserve them if
possible. On completion of the restoration it must be checked in centric occlusion to ensure that it is
not high, but also to ensure that it has recreated the centric stops, as if it is out of occlusion then
over-eruption will occur (which may produce interferences). The restoration should then be checked
in all mandibular excursions to ensure that no interferences have been introduced.

One or two units of extracoronal restorations can again be constructed in a relatively simple
manner. This is usually done in the laboratory using hand-held models to reproduce the occlusion.
Again, great care must be taken at the try-in stage to check the occlusion as above. This technique
should be used with care when restoring the most distal tooth in the arch as it is very easy to
introduce errors in this situation; it may be more appropriate to use an occlusal record (transfer
coping technique—see later) and mount the models on an articulator.

More complex laboratory-made restorations need to be constructed with the models mounted on an
articulator. This allows the restorations to be constructed in harmony with the patient's occlusion in
all mandibular positions, which should minimize the amount of time spent adjusting the restoration
at the try-in stage. Also, if any changes to the patient's occlusion are planned, then they can be
made on the articulator in a controlled fashion. An articulator is a device which holds the models in
a particular relationship and simulates jaw movements. Numerous types of articulators are available
but only certain types are appropriate for use in crown and bridgework, e.g. the Denar mark 2,
which is a semi-adjustable articulator. The articulator must accurately reproduce mandibular
movements and to do this the casts must be mounted in the correct relationship to the TMJs; this is
achieved by taking a facebow record. In a conformative approach casts should be related in ICP for
restoration.

Occlusal records

Occlusal records are required to mount the models on an articulator in a particular position. Two
positions are commonly used for the mounting, the ICP and the RCP. A wax 'squash bite' has
commonly been used to record ICP; however, it is inaccurate as the mandible can be deviated as
the teeth 'bite' through the wax. It is far better not to use any record and to mount the models to
the position of 'best fit'. After the preparations have been carried out it can be difficult to locate the
working model to this position of best fit; in this situation the transfer coping technique can be
used. In this technique Duralay copings are constructed on the working dies, which are taken to the
clinic and seated in place on the preparations; they are then adjusted to ensure they are clear of
the occlusion. A further mix of Duralay is applied to the occlusal surface of the coping and the
patient asked to close together; this produces an indent of the opposing tooth in the resin and
provides a very accurate occlusal registration.

When the models are to be mounted in RCP, this is achieved by recording the position of the
mandible on the retruded arc of closure just before tooth contact occurs. This is termed a pre-
centric record and is generally registered with a relatively hard wax (Moyco Dental Wax). The
record is constructed on the maxillary model and trimmed flush with the buccal surfaces of the
teeth. It is then softened and seated on the maxillary teeth and the mandible manipulated onto the
retruded arc of closure to indent the wax, without allowing tooth contact to take place. The
registration can be refined by using a low viscosity material (e.g. Temp Bond) in the wax record.

Alternatively, a proprietary inter-occlusal registration material (e.g. Jet Bite, Blu-mousse) may be
used to record the space between prepared teeth and their opponents.

ANTERIOR CROWNS FOR VITAL TEETH—1

Overview

= Defer preparation of any crowns until the patient can attain good OH. Not only will this help to !
their motivation, but also healthy gingivae are necessary for correct placement of preparation
margins and accurate impressions.

Preliminary treatment
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e Check vitality; if any doubt, institute RCT first.

e Take a periapical radiograph to check for apical pathology, health of supporting tissues, and
anatomy of pulp.

e Get study models. A trial preparation and diagnostic wax-up on a duplicate model can be helpful
(especially for the less confident operator). This helps to anticipate any complications and can also
be used for fabrication of a temporary crown.

e Record the shade, so that it can be checked at subsequent visits.

e Examine the occlusion.

Porcelain jacket crown (PJC)

This was previously the first choice for aesthetics in cases where occlusal loading was not a
problem. Now being superseded by newer ceramic systems.

All-ceramic crown

Provides better aesthetics and fI strength compared with PJC (e.g. Inceram, Empress, Procera).
Principles

e Sufficient tooth reduction to permit adequate thickness of crown for strength.

e Reduction should follow tooth contours. NB two-plane reduction on labial face, of incisor teeth.
e Chamfer preparation: 1.0 mm labial (just into gingival crevice) and palatal (supragingival).

e 5° taper of opposing walls for retention.

Preparation

Check shade in natural and artificial light with help of dental nurse and patient.

Interproximal Use a long, tapered chamfer bur. Walls should have 5° taper and converge lingually.

Labial With the same bur, first place three depth grooves and remove intervening tooth tissue.
Extend 0.5 mm subgingivally.

Lingual If possible carry out under direct vision. Continue interproximal shoulder round to form
cingulum wall, supra-gingivally. Remainder of palatal surface should be prepared with a flame-
shaped bur to give 0.8-1.0 mm clearance from opposing teeth.

Incisal A reduction of 1.5-2 mm is required.

Finishing Finishing burs should be used to round off line angles.

Fabricate temporary crown (p. 312) next, as if time runs out impressions can be deferred, but a
temporary crown cannot.

Impressions (p. 686) Opposing arch can be recorded in alginate (cheaper), inter-occlusal record,
and facebow if required. Fit temporary and arrange next appointment.

Fitting crown Protect airway. Remove temporary crown. Check marginal fit, contact points, and

occlusion. If any adjustments are required polish with porcelain polishing wheels. Make sure patient
is happy before you cement crown.

ANTERIOR CROWNS FOR VITAL TEETH—2
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Overview

Porcelain fused to metal (PFM) crown 1! strength, but 1! labial reduction (Note, some ceramic crowns
can be more destructive than PFMs) and U aesthetics. Preparation requires 0.5 mm reduction of
lingual surface with chamfered margin and labial reduction of 1.2-1.5 mm, with shoulder. Transition
from shoulder to chamfer is on proximal surface. The junction between porcelain and metal must
not be in an area of contact with the opposing teeth. Ideally, all occlusal surfaces in contact with
opposing teeth should be finished in metal.

Common problems with anterior crowns
e Preparation likely to expose pulp Consider veneer as interim measure.

e Completed crown does not seat Check: 1 no temporary cement left on preparation; 2 approximal
contacts with floss, and if too tight, adjust; 3 ? distorted impression; check no undercuts on
preparation and repeat impressions; 4 die over-trimmed leading to over-extension of margin, cut-
back crown margin.

e Core material showing through crown Need to reduce preparation so that suficient bulk of enamel
and dentine porcelain can be built up over core, and remake.

e Colour not right If technician handy can see if surface stains will give sufficient improvement. If
not, re-choose shade and remake.

Removing old crowns (Protect airway)

A crown-removing instrument can be used to try and remove a crown without destroying it. If
crown is to be replaced:

Cut a longitudinal groove in labial surface of crown. Insert a flat plastic and twist.

ANTERIOR POST AND CORE CROWNS

Overview

In root-filled anterior teeth it may be necessary to insert a post and core prior to the placement of a
crown. Post and cores provide support and retention; however, as the placement of a post makes
further orthograde endodontics difficult, it is important to check first that the root-filling and apical
condition are satisfactory. If in doubt, repeat RCT.

Preliminary preparation The first step is to prepare the crown of the tooth to receive the appropriate
coronal restoration. The appropriate reductions and margin preparations are carried out with the
intention of retaining as much coronal dentine as possible. Grossly weakened tooth substance is
removed, but the root face should not be flattened off. The retention of a core of tooth substance is
important as it effectively 1 the length of the subsequent post; obviously in some cases this will not
be possible, e.q. if the tooth has fractured at gingival level. The coronal GP is removed with a
heated instrument or Gates-Glidden bur, taking care not to disturb apical seal. The root canal is
then prepared according to the particular technique being used. As a general guide the post should
be at least equal to the anticipated crown height, but a minimum of 4 mm of well-condensed GP
should be left. A periodontal probe is helpful to check prepared canal length.

Types of post and core system

Many different types of post system are available and they can be classified in numerous ways:
Prefabricated or custom-made Prefabricated posts obviously have the advantage of being cheap and
quick, however, they lack versatility and many of the systems require all coronal dentine to be

removed. Custom-made techniques are preferred as they are more versatile, but they are also
more expensive and require an additional laboratory stage.
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Parallel-sided or tapered Parallel-sided posts are generally preferred to tapered as they provide
greater retention and do not generate as much stress within the root canal. Tapered posts,
however, are less likely to perforate in the apical region and are better for small tapered roots, e.g.
lateral incisors.

Threaded, smooth, or serrated Threaded posts provide greater retention than smooth-sided;
however, they will 1! stress within the root canal and are therefore C/I. Serrated posts do not
concentrate stress but simply I the surface area for retention. Other design features include
antirotational components and cementation vents.

Examples

Custom-made The cast post and core is a popular choice. First of all the root canal is prepared
using parallel-sided twist drills, and an antirotation groove is placed in the coronal dentine. The post
and core can then be constructed either by a direct technique or by an indirect technique. In the
direct technique a pattern is fabricated in the mouth using either inlay wax or a burn out resin (e.g.
Duralay) which is then sent to the laboratory for casting. For the indirect technique, which is more
widely used, an impression is taken using a matched plastic impression post placed in the prepared
post hole. When using this technique it is generally inadvisable to have the post and subsequent
crown constructed on the same impression.

Preformed These are available in various different forms:
Parallel, serrated — e.g. Parapost.
Parallel, threaded — e.g. Radix, Kurer.

Tapered, threaded — e.g. Dentatus screw. These are the poorest design in terms of stress
production and, in the authors' opinion, should not be used. If they are used in small tapered roots
they should be cemented 'passively'.

Some of these systems have a prefabricated core on the post whilst with others it must be built up
around the neck using resin composite. For the majority of crowns choice is one of personal
preference. However, no one system will be versatile enough to cover every eventuality, so it is
wise to be familiar with more than one method. Tooth-coloured posts based on ceramic or fibre-
reinforced resins (Lightposts, Paraposts, Fibrewhite, and Snowposts) are increasingly available and
the results are promising.

ANTERIOR POST AND CORE CROWNS—PRACTICAL TIPS

Some problems and possible solutions

e Subgingival tooth loss Either extrude tooth orthodontically or use cast post and core method,
extending post into defect in the form of a diaphragm.

e Insufficient space for separate core and PJC Construct post crown in one piece with porcelain
bonded to labial face.

e Extensive tooth loss and calcified canal (e.g. dentinogenesis imperfecta, severe toothwear) Use
dentine pins (plus dentine adhesive system) to retain pinned resin composite core for porcelain
bonded crown or consider crown lengthening surgery.

e Perforation of root by post Apical 2/3—if the post can be removed it is worth trying to encourage
the laying down of a calcific barrier by dressing with calcium hydroxide. If successful re-prepare
post hole to correct alignment. Alternatively, need surgical approach to cut back excess post and
seal perforation with GI or MTA. Coronal 1/3 — incorporate perforation into diaphragm preparation
and make new cast post and core.

e Loss of post Check: 1 Length adequate? If not, remake with ! length. 2 Loose fit or too much
taper? Can try sandblasting post and re-cementing with adhesive cement, e.g. Panavia 21.
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Alternatively, correct and remake. 3 Perforation? Take radiographs in parallax to check, and see
above. 4 Root fracture ? Extract.

e Apical pathology If post and core crown satisfactory, arrange apicectomy. If not, remove and
carry out revision endodontic therapy and place new post and crown.

Causes of failure in post and core crowns A survey of failed posts showed that most failed within 1
yr, but that a post crown that has survived satisfactorily for 3 yrs has a good chance of lasting for

10 yrs. Common causes of failure were caries, root fracture, and mechanical failure of the post.2

Removing old posts and cores Unretentive posts may be removed by grasping with Spencer-Wells
forceps and twisting. Post removers are available (but C/I for threaded posts) that work by drawing
out post using root face as anchorage, e.g. the Eggler post remover. Some proprietary kits, e.g.
Masseran, can be used to cut a channel around the post to facilitate removal. In some cases an
ultrasonic scaler tip can be used to vibrate the post loose, but heat generation can be a problem.

VENEERS

Overview

Indications Mild discoloration (can T success by bleaching first), hypoplasia, fractured teeth,
toothwear lesions, closing space, or modifying shape (within limits). Veneers are particularly useful
in adolescents, where more extensive tooth preparation may risk exposure.

Contraindications Large existing restorations, severe discoloration, insufficient tooth substance to
bond restoration to, and parafunction. Overlapping teeth, pencil-chewing, or nail-biting are relative
C/L.

Types
Acrylic laminate veneers No longer used.

Resin composite resin Useful for the treatment of adolescent patients. Can be made directly or,
more commonly, indirectly. Problems are shrinkage, staining, and wear. Average life-span ~4 yrs.E

Porcelain Better performance and aesthetics than resin composite and long-term follow-up now

available.1l In addition, porcelain is less plaque retentive. They are made indirectly in the
laboratory and roughened on their fitting surface by etching or sandblasting. This surface is treated
with a silane coupling agent prior to bonding to the etched tooth enamel with resin composite luting
cement.

Technique for porcelain veneers

Tooth preparation The veneers are usually 0.5-0.7 mm thick, therefore unless deliberate
overbuilding is required, the tooth needs to be reduced labially. To guide reduction depth cuts of
0.5 mm are advisable. A definite chamfered finishing line will make the technician's job considerably
easier and this should be established first. If the tooth is discoloured the margin should be sub-
gingival (but still in enamel), otherwise keep slightly supragingival. The finishing line is extended
into the embrasures, but kept short of the contact points. Incisally, the veneer can be finished to a
chamfer at the incisal edge or wrapped over onto the palatal surface (see opposite).

An impression of the preparation is taken using an elastomeric impression material in a stock tray
and the shade taken with a porcelain shade-guide. Temporary coverage is not usually required (see
p. 312).

Try-in Careful handling is necessary so as not to contaminate the fitting surface of the veneer. Do
not check the fit of the veneer on the stone cast. The prepared tooth should be cleaned and isolated
and then the veneer tried in wet (to 1l translucency). Minor adjustments are best deferred until after
cementation to U risk of fracture. The effect of different shades of resin composite and/or opaquers
and tints can be tried prior to etching to get the best colour match. If several veneers are to be
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fitted, check them individually and then together to work out the order of placement.

Placement The fitting surface of the veneer is cleaned with alcohol, dried, and then coated with a
thin layer of silane coupling agent followed by bonding resin. The tooth is re-isolated and cellulose
acetate strips used to separate from adjacent teeth. After etching, washing, and flash drying, a
dentine adhesive system is used. Numerous cementation systems are available, e.g. Calibra, Nexus,
Variolink. The resin composite luting cement is placed thinly on the fitting surface of the veneer and
the veneer carefully positioned. Excess luting cement should be removed with a brush dipped in
bonding resin before curing. Adjustments are made with flame-shaped diamond or multi-blade
tungsten carbide bur before polishing. The patient should be instructed in the use of floss.

Porcelain slips are veneered corners or edges used to restore fracture incisors or close spaces by

building out the tooth mesially or distally. Now rarely used as direct placement of resin composite is
preferred.

Incisal edge chamfer Wrap around incisal edge
Porcelain veneer preparations.

POSTERIOR CROWNS

Overview

Posterior crowns are indicated as bridge abutments, to restore endodontically treated teeth, for
repair of tooth substance lost due to caries, wear, or fracture. Tooth loss due to these causes
should first be restored using a suitable plastic restorative material. Prior to preparation any

doubtful restorations should be replaced, let alone the vitality of the tooth checked and a pre-
operative radiograph taken.

Full veneer gold crown
Principles

e Remove enough tooth substance to allow adequate thickness of gold, i.e. 1.5 mm on functional
cusp, 1 mm elsewhere, following original tooth contours.

e Wide bevel on the functional cusp (normally buccal—lowers, palatal—upper) for structural
durability.

e Convergence of opposing walls <10°.

e Height of axial walls as great as possible (without compromising occlusal reduction).
e Chamfer finishing line.

e Where possible, margins should be supragingival and on sound tooth substance.
Preparation

Occlusal Using a short diamond fissure bur reduce the cusp height, maintaining the original
anatomy.
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Bucco-lingual With a torpedo-shaped bur eliminate undercuts, retaining 5° taper in cervical 2/3, but
usually remaining 1/3 will converge occlusally.

Approximal Using a fine tapered diamond bur within the confines of the tooth, eliminate undercuts
at an angle of 5°.

Finishing Round axial line angles and cusps. Check no undercuts and smooth preparation with fine
diamonds.

Impressions, p. 686, and temporary coverage, p. 312.

Porcelain fused to metal crown

This is used where a combination of strength and aesthetics is important. The preparation is similar
to the full veneer gold crown except that where porcelain coverage is required more tooth
substance must be removed. The amount of porcelain coverage must be decided before the
preparation is commenced, and the patient consulted at this stage to make sure that they are

happy.

Occlusal reduction If it is acceptable to the patient, it is better to provide an all-metal occlusal
surface, as less tooth substance needs to be removed. If the patient is adamant that an all-
porcelain occlusal surface is necessary, 2 mm will need to be removed from the supporting cusps
and 1.5 mm from the non-supporting cusps, which will clearly compromise retention in teeth with

short clinical crowns, let alone the vitality of the tooth.12 Porcelain occlusals can also introduce
occlusal interferences.

Buccal reduction 1.2-1.5 mm should be removed to provide enough room for the metal and
porcelain.

Margins If it is acceptable to the patient, it is better to produce a metal to tooth margin, which will
necessitate a narrow collar of metal around the gingival margin. In this case, the finishing line
prepared should be a deep chamfer or a bevelled shoulder. If the patient insists on a porcelain to
tooth margin then a 1.2-1.5 mm shoulder must be produced. Where no porcelain coverage is
needed a chamfer finishing line is produced, as for the full veneer gold crown.

Three-quarter gold crown
The preparation is as for full veneer gold crown except:
e Buccal surface is left unprepared.

e Retention grooves are placed on the mesial and distal surfaces—these must both be parallel to
the line of withdrawal of the preparation.

e A groove or 'occlusal offset' is prepared along the occlusal surface between the two retention
grooves, just inside the tips of the buccal cusps. This serves to 1l structural durability of the
restoration, which can be quite weak in this region.

e For maxillary teeth a minimal buccal overlay is prepared. In mandibular arch the buccal cusps are
the supporting cusps, therefore an off-cut bevel is cut to I strength of casting.

Crowning root-filled posterior teeth

Single-rooted posterior teeth can be treated as anterior teeth (p. 288). In multirooted teeth the
major problem is the divergence of the root canals. The two most commonly used methods of
solving this problem are:

Direct method Pre-formed posts are cemented into one or more canals. Amalgam may also be

packed into the coronal aspect of the root canals (Nayyar core technique) and an amalgam core
built up, which is the preferred technique. Resin modified GI or resin composite may also be used.
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These materials have the advantage that the preparation can be completed at the same visit. A
dentine adhesive system should be used with resin composite to enhance retention.

Indirect method A sprue is placed in the least divergent canal and a lubricated post (e.g. SS wire)
positioned in the more divergent. A wax pattern (or Duralay) is then built up to form a core. The
lubricated post is removed before the pattern is sent to the lab for casting. The cast post (for the
least divergent canal) and core is cemented in position, then either Wiptam or SS wire is cemented
through the hole in the casting into the more divergent canal.

With either technique a gold shell or porcelain-bonded crown can be used for the final restoration.

All ceramic crowns

These new systems (e.g. Inceram, Empress I and II, Procera, Techceram) are built on high-
strength alumina cores and may be used for posterior crowns. However, few long-term clinical

studies of these crowns have been completed; although 5 yr data for Procera is good.l—3

Problems with post and core crowns in multi-rooted teeth

e Short or very curved canals: use a sandblasted metal post in conjunction with a metal adhesive
system, e.g. Panavia 21.

e Subgingival tooth loss: use pre-formed post (s) with amalgam core which is well-condensed into

region of defect. Some corrosion between the dissimilar metals may be preferable to extending
preparation and impressions below level of amalgam.

BRIDGES

Definitions

Bridge (fixed partial denture) A prosthetic appliance that is permanently attached to remaining
teeth and replaces a missing tooth or teeth.

Abutment A tooth which provides attachment and support for a bridge.

Retainer The component that is cemented to the abutments to provide retention for the prosthesis.
Pontic The artificial tooth that is suspended from the abutments.

Connector The component that joins the pontic to the retainer. May be rigid or non-rigid.

Saddle The area of edentulous ridge over which the pontic will lie.

Units Number of units=number of pontics+number of retainers.

Retention Prevents removal of the restoration along the path of insertion or long axis of the
preparation.

Support The ability of the abutment teeth to bear the occlusal load on the restoration.

Resistance Prevents dislodgement of the restoration by forces directed in an apical or oblique
direction and prevents movement of the restoration under occlusal forces.

Types of bridge

Fixed-fixed The pontic is anchored to the retainers with rigid connectors at either end of the
edentulous span. Both abutments provide retention and support. Both preparations must have a
single line of draw.

Fixed-movable The pontic is anchored rigidly to the major retainer at one end of the span and via a
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movable joint to the minor retainer at the other end. The major abutment provides retention and
support whilst the minor abutment provides support only. This design allows some independent
movement of the minor abutment and has the advantage that the preparations need not be
parallel.

Direct-cantilever Pontic is anchored at one end of the edentulous span only.

Spring cantilever A tooth-retained, mucosal-supported bridge. The retainer and pontic are remote
from each other and connected by a metal bar which runs along the palate. Usually an upper incisor
is replaced from the premolars or a molar. It is useful where there is an anterior diastema or if the
posterior teeth are heavily restored; however, they are often poorly tolerated.

Resin-bonded Retained by resin composite (p. 308).

Compound Combination of more than one of above types.

Removable Can be removed by dentist for maintenance.

Types of retainers

e Full coverage crown.

e Three-quarter crown.

e Post-retained crown.

¢ Onlay.

¢ Inlay.

All of the above restorations have been used as retainers in conventional bridgework. They are
listed in order from most retentive to least retentive. Wherever possible one of the first two should

be used, as the failure rate of the last three is much higher. Post crowns should be avoided if
possible, and onlays or inlays should only ever be used as minor retainers in fixed-movable bridges.

Selection of abutment teeth

When selecting abutment teeth general factors must be taken into account, such as caries status
and existing restorations, but there are two other considerations which speci.cally relate to
bridgework. These are retention and support.

Assessment of retention

The factors that affect the amount of retention offered by a potential abutment tooth are the clinical
crown height and the available surface area. Obviously, the larger teeth offer more retention and
should be chosen in preference to the smaller ones. The teeth of both arches are listed below in
order of the amount of retention offered (if a full coverage restoration is used).

Greatest - - - - - Poorest
Maxilla 6 7 4 5 3 1 2
Mandible 6 7 5 4 3 2 1

Assessment of support
Three factors are important:

Crown-root ratio Ideally should be 2 : 3 but 1:1 is acceptable. As bone is lost so the lever effect on
the supporting tissues is —.

Root configuration Widely splayed roots provide more support than fused ones.
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Periodontal surface area The more of the root that is attached to the bone via the PDL the greater
the support offered. At one time great significance was applied to this factor and it formed the basis
of Ante's law (1926) which states that ‘the combined periodontal area of the abutment teeth must
be at least as great as that of the teeth being replaced?, 'Ante's law has no scienti.c basis and no
longer has a place in contemporary bridgework design. It does not take into account that we are
dealing with a biological system—as the load is f! on the abutment teeth a biofeedback mechanism
operates to cause a reduction in this load.

The teeth of both arches are listed below in order of the amount of support offered, assuming that
the periodontal tissues are intact.

Greatest - - - - - Poorest
Maxilla 6 7 3 4 5 1 2
Mandible 6 7 3 5 4 2 1

Taper and parallelism

e Opposing walls of abutments should have 5° taper.

e For most designs abutments should be prepared with a common line of draw.

e Checking parallelism: direct vision, with one eye; survey mirror with parallel lines inscribed.
e Management of tilted abutments, p. 303.

Types of pontic

Ridge lap As name suggests, this type of pontic should make (minimal) contact with buccal aspect
of ridge. Gives good aesthetics and is the most popular type.

Hygienic Does not contact saddle, therefore easy to clean. Unaesthetic, therefore limited to molar
replacement.

Bullet Makes point contact with tip of ridge.

Saddle Extends over ridge buccally and lingually, therefore difficult to clean. Should not be used.

BRIDGES-TREATMENT PLANNING AND DESIGN

Treatment planning

First consider whether benefits of replacing missing teeth (improved aesthetics, occlusal stability,
mastication, and speech) outweigh disadvantages (1 oral stagnation, tooth preparation, cost). Do
not forget to consider implants or shortened dental arch therapy. If replacement is indicated ? fixed
or removable prosthesis. A number of factors affect this decision:

General Local

Patient's motivation OH and periodontal health
condition

Age Number of missing teeth

Health Position of missing teeth

Occupation Occlusion

Cost Condition of abutments

Length of span
Degree of resorption

These factors need to be favourable if expensive and complex bridge-work is required. Removable

prostheses are indicated if general or local factors are less than ideal (p. 336). Remember that

removable prostheses can be more harmful than fixed partial dentures.14

Designing bridges
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e Assess prognosis of all teeth in vicinity to reduce risk of another tooth requiring extraction in near
future.

e Assess possible abutment teeth (check restorations, vitality, periodontal condition, mobility, and
take periapical radiographs).

e Select design of retainers, e.g. full or partial crown. Full coverage is to be preferred.
e Consider pontics and connectors.
e With this information compile a list of possible designs for bridge.

e Consideration of the advantages and disadvantages of each design combined perhaps with a
diagnostic wax-up should help to narrow down the choice. Where possible try the least destructive
alternative first.

Specific design problems

Periodontally involved abutments First control periodontal disease. Then ? bridge indicated. Fixed-
fixed type of design preferable to splint teeth together. Consider fibre-reinforced resin composite
fixed partial dentures for this specific indication.

Pier abutments This is the central abutment in a complex bridge that supports pontics on either
side, which are in turn anchored to the terminal abutments. In this situation the pier abutment can
act as a fulcrum and when one part of the bridge is loaded the retainer at the other end experiences
an unseating force which can lead to cementation failure. To overcome this a stress-breaking
element must be introduced, e.g. fixed-movable joint, or avoid pier abutments by simplifying the
design.

Tilted abutments This occurs most commonly following loss of a molar. There are several
approaches:

e Orthodontic treatment to upright abutments.
e Two-part bridge, e.g. fixed-movable.

e Telescopic crowns—placement of individual gold shell crowns on abutments, over which telescopic
sleeves of bridge fit.

e Partial veneer preparations in which pins or slots are prepared to compensate for slight
malalignment of abutments (least satisfactory).

e Precision attachments—a precision screw and screw tube can be incorporated into a two-part
bridge. After cementation the screw is inserted, which effectively converts the bridge to a fixed-
fixed design.

Canines The canine is often the keystone of the arch, and a very difficult tooth to replace. The
adjacent teeth are poor in terms of the amount of retention and support that they offer and the
canine is often subject to enormous stresses in lateral excursion (in a canine-guided occlusion). If a
canine is to be replaced with a bridge the occlusal scheme should be designed to provide group
function in lateral excursion—never canine guidance.

BRIDGES—PRACTICAL STAGES

1 Take a history—Why is a bridge necessary? When and why was tooth lost? Remember the
dental history, social history, and medical history.

2 Carry out a clinical examination—extra-oral and intra-oral. Extra-orally look for signs of TMJ]
dysfunction. Intra-orally look at the general condition of the mouth, the length of edentulous span,
the condition and position of the potential abutment teeth. Carefully examine the occlusion and try
to formulate some initial ideas on possible bridge designs.
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3 Special tests- Radiographs of the potential abutments are mandatory along with vitality
(sensibility) tests, accepting their limitations.

4 Diagnostic mounting- Take accurate impressions of both arches, a facebow record and have the
models mounted on an adjustable articulator. The mounting can be carried out either in ICP (best
fit) or in RCP, for which a precentric record will be necessary. If a reorganized approach to
reconstruction is being considered, or if the clinical examination has revealed significant occlusal
interferences, an RCP mounting should be performed. Carefully examine the occlusion and consider
what occlusal consequences the proposed restoration will have.

5 Diagnostic waxing- In effect, this is a mock up of the final restoration on the mounted models.
Wax can be added to the teeth to simulate the effect that the restoration will have on the final
occlusion and aesthetic result. In the anterior part of the mouth a denture tooth can be used. In
addition to assessing aesthetics and occlusion the diagnostic wax-up can serve as a template from
which the temporary bridge can be constructed. An impression is taken of the wax-up in a silicone
putty and saved for later. At this stage the design of the prosthesis must be finalized.

6 Preparations- Before the preparations are carried out any suspect restorations in the abutment
teeth are replaced. Preparations are carried out in accordance with basic principles (p. 266) and
care is taken to ensure that a single path of insertion is established. When checking for parallelism
one eye should be kept closed and the use of a large mouth mirror is very helpful. Custom-made
paralleling devices can be used but they are very cumbersome.

7 Temporary bridge- This is normally constructed using the matrix which has been formed from the
diagnostic wax-up; in this way the temporary bridge should reproduce the aesthetics and occlusion
of the final bridge (if the wax-up was done properly!). The matrix is filled with one of the
proprietary temporary crown and bridge resins (e.g. Protemp) and seated over the preparations.
After it has set it is removed, trimmed, polished, and cemented with a temporary cement (e.g.
Temp bond).

8 Impressions- An impression is taken using an elastomeric material. Ideally all of the preparations
should be captured on one impression, but this can be very difficult if multiple preparations are
involved. If difficulties are encountered in this respect they can often be overcome by using the
transfer coping technique. In this technique acrylic (Duralay) copings are made on dies of the
preparations for which a successful impression has been achieved. These are then taken to the
mouth and seated on the appropriate tooth, and the impression repeated to capture the other
preparations. On removal, the coping will be removed in the impression and the dies can be
reseated in the copings and a new model poured around them.

9 Occlusal registration- Under most circumstances the models will be mounted in ICP in the
position of best fit, and therefore an occlusal registration will not be necessary. Where numerous
preparations have been carried out and it is difficult to locate this position, some form of inter-
occlusal record will be necessary. A popular technique involves the use of transfer copings, and is
described in the section on occlusion (p. 283).

10 Metal work try-in- If a porcelain fused to metal bridge is being constructed it is advisable to try
in the metal work before the porcelain is added. At this stage the fit of the framework can be
evaluated and the occlusion adjusted. On occasions it will be found that one retainer seats fully
whilst the other does not. This can occur if there has been some minor movement of the abutments
since the impression was taken. If this is the case the bridge should be sectioned, and hopefully
both retainers will then seat. The two parts are then secured in their new position with acrylic resin
(Duralay) and sent back to the lab for soldering.

11 Trial cementation- The finished bridge is tried in and any necessary adjustments made. The
bridge should then be temporarily cemented (with modified Temp bond) for a period of a month or
so. The advantage of a trial cementation period is that if any further adjustments are necessary
they can be carried out outside the mouth and the restoration repolished and reglazed. The patient
is instructed in how to clean the bridge (use of Superfloss).

12 Permanent cementation- After the period of trial cementation the bridge is re-evaluated and the
patient questioned to check that they are happy with it. If all is well the bridge is removed and
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cemented with a permanent cement (usually traditional or resin-modified GI cement).

13 Follow-up- Arrangements are made to recall the patient to check that the bridge is still
functioning satisfactorily.

BRIDGE FAILURES

Most commmon reasons
e Loss of retention.
e Mechanical failure, e.g. fracture of casting.

e Problems with abutment teeth, e.g. secondary caries, periodontal disease, loss of vitality.

Management of failures
Depending upon type and extent of problem:
e Keep under review.

e Adjust or repair in situ.

e Replace.

Replacement

Before replacement of a bridge is embarked upon, a careful analysis of the reasons for failure is
necessary. Minor problems in an otherwise satisfactory bridge should be repaired if at all possible.
Fractured porcelain can be repaired with one of the specialized repair kits available (e.g. Cojet).
Secondary caries or marginal deficiencies, if small, can be restored with traditional GI cement.

A survey of bridges placed by GDPs in Sweden found that 93.3% were still in service after 10 yrs.E
The most common reason for failure was loss of vitality. This is not necessarily an indication for
removal of the bridge because RCT can often be carried out through the retainer of the abutment.

Removing old bridges

To remove intact, try a sharp tap at cervical margin with a chisel or preferably a slide hammer.
Orthodontic band-removing pliers can also be used but these require a small hole to be cut in the
occlusal surface. If only one retainer is loose, support bridge in position while trying to remove it so
that it does not bind.

Retainers can be cut through (p. 286), but this will destroy bridge.

RESIN-BONDED BRIDGES

This technique involves bonding a cast metal framework, carrying the pontic tooth, to abutment
teeth using an adhesive resin. This type of bridge is almost exclusively used for cantilever adhesive
bridgework, i.e. one abutment and one pontic. Fixed-fixed designs have been problematic, with one
retainer debonding being a common clinical finding. The resin bonds to the abutment tooth using
the acid-etch technique and to the metal framework by either mechanical or chemical means.

Classification by:

1. Position: anterior or posterior.
2. Retention: Macromechanical: perforated (Rochette);
mesh (Klettobond);
particular (Crystalbond).

electrolytically etched (Maryland);

O Q0w

Micromechanical:
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(b) chemically etched.
Chemical: (a) sandblasted;
(b) tin-plated.

Chemical retention to a sandblasted metal surface is now used virtually exclusively. A dual-affinity
cement (Panavia 21) is used, which chemically bonds to both enamel and non-precious alloys.

Indications Advantages
Short span Cheaper than conventional bridge
Sound abutment teeth Minimal tooth reduction
Favourable occlusion No LA required
Disadvantages
Tendency to debond especially if tooth preparation is
poor Metal may show through abutments

Treatment planning as for conventional bridgework. If orthodontic treatment is needed to localize
space or upright adjacent teeth, it is advisable to retain with a removable retainer for at least 3
months prior to bridge placement.

Tooth preparation is required to:

e Give a single path of insertion. Provide near parallel guiding planes eliminating undercuts, which
allows coverage of maximal surface area for bonding.

e Provide space in occlusion to accommodate bridge. Need at least 0.5 mm for wings.

 fl retention, e.g. using a wrap-around design (covering >180° of tooth circumference) to resist
lateral displacement.

e Mesial and distal grooves enhance resistance form.
e To prevent gingival displacement. A minimal chamfer is recommended.
e Provide axial loading of the abutments—prepare cingulum or occlusal rests.

NB Tooth preparation should usually be confined to enamel, and the framework should be designed
with maximal coverage (to fI surface area available for bonding).

Technique (chemical method using Panavia 21) Following tooth preparation an elastomeric
impression of the abutment teeth is taken plus an alginate impression of the opposing arch. At the
try-in stage the bridge should be assessed for fit, aesthetics, occlusion, etc., and then the fitting
surface thoroughly cleaned with alcohol. Contamination of the fitting surface with saliva must be
avoided and cementation is best done under rubber dam. Following etching and washing of the
abutment(s), and placement of a dentine adhesive system, the wings of the bridge are coated with
Panavia 21 and the bridge seated into place and held firmly until set. Use of acetate strips and
Superfloss at this stage will clear most of the excess cement and prevent it adhering to the adjacent
teeth. The cement must then be covered with a substance known as Oxyguard, which prevents O,

inhibition of the surface layer. After 5 min or so the rubber dam is removed and any excess cement
removed.

Problems
e Dentine exposed during preparation Use a dentine adhesive system.

e Metal shining through abutments Cut wings away incisally before cementation or use a more
opaque cement. May have to consider conventional bridge or placing veneer on labial surface.

e Debonds If one flange only, can usually detach other by a sharp tap with a chisel or by using
ultrasonic scaler tips. If persistent problem, consider conventional bridge. The trend is for these
bridges to be used for cantilevered bridgework and it is not usual for fixed-fixed adhesive
bridgework to be prescribed due to problems with unilateral debonding.

e Caries occurring under debonded wings Remove bridge and repair.
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ATTRITION, ABRASION, AND EROSION

As these rarely occur individually, the term 'toothwear' is preferred. Also called 'non-carious tooth
tissue loss' or 'tooth surface loss', but this is often an understatement!

B Some toothwear during life is inevitable, but where it has resulted in an unsatisfactory
appearance, sensitivity or mechanical problems, the condition warrants investigation and treatment.

Abrasion is physical wear of a tooth caused by an external agent. Classically, toothbrushes are
blamed for the characteristic cervical notches, but it is now believed that other factors may also be

operating.ﬁ Abfraction lesions are now typically thought to be due to flexure of teeth under
excursive occlusal loading, possibly coupled with some form of stress corrosion.

Attrition is physical wear caused by movement of one tooth against another. It affects interproximal
and occlusal surfaces. I in more abrasive diets and in bruxism. It is often assumed that attrition is

greater in patients with reduced posterior support, but no evidence exists to support this.Z
Bruxism U with 1 age.

Erosion is loss of tooth substance from non-bacterial chemical attack. The incidence of erosion
appears to be I, but this may be the result of an I awareness of the problem. As the presence of
acid results only in demineralization, for loss of tooth substance to occur erosion must act in
conjunction with attrition, abrasion, or both. Erosion will be enhanced if the buffering capacity of
the saliva is U, e.g. in dehydration secondary to alcoholism. Classically, one sees smooth plaque-
free surfaces with proud restorations whether the acid is industrial (rare), dietary, or
gastrointestinal in origin. The latter may be caused either by gastric reflux, which can be
asymptomatic, vomiting (e.g. bulimia, p. 557, or pregnhancy). Such conditions warrant referral.

Diagnosis From the clinical picture and history. As toothwear may be due to a factor which no
longer operates, it may be necessary (tactfully) to delve into the patient's past. In a proportion of
cases, the aetiology will remain obscure and this will complicate prevention. It is important to
establish whether the toothwear is ongoing. If teeth are sensitive, probably yes; however,
sequential study models will provide definitive evidence.

Toothwear indices are only of value if reproducible, i.e. used regularly. If interested, see paper by
Smith.18
Management 12

e Prevention requires an understanding of the aetiology. However, an explanation of possible
exacerbating factors to the patient may help to limit loss even if the exact aetiology is unknown.

e Monitoring. Take study models and photos to allow rate of wear to be monitored. Intervention is
indicated in cases with an unsatisfactory appearance, sensitivity, or functional problems.

e GI or resin composite restorations may help improve appearance and U sensitivity, but if
toothwear is progressive full-coverage crowns are preferable.

e If toothwear is excessive it may not be possible to provide aesthetic crowns without I OVD. The
patient's tolerance to this should normally be tested first with an acrylic splint. The majority of
patients seem to cope with an I of <5 mm.

e Overdentures may be indicated in cases of excessive toothwear, but are aesthetically less
satisfactory.

e Referral to a physician (gastrointestinal problems), psychiatrist (bulimic patient), or restorative
specialist (complicated restorative problem).

TEMPORARY RESTORATIONS
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Indications

e Protection of pulp and palliation of pulpal pain.

e Restoration of function.

e Stabilization of active caries prior to permanent restoration.
¢ Aesthetics.

e Maintenance of position of prepared and adjacent teeth.

e To prevent over-eruption of opposing teeth.

e To prevent gingival overgrowth.

Temporary dressings Choice of material depends upon the main purpose of the dressing, i.e.
therapeutic or structural, but the dressing must also be capable of promoting a good seal and being
readily removed. For palliation of pulpal pain ZOE is indicated. For caries control, a calcium
hydroxide liner and traditional GI cement. If the remaining tooth tissue requires support this can be
gained using a copper ring or an orthodontic band. The interim seal during RCT is very important,
therefore a relatively strong material which prevents microleakage (e.g. GI) should be used.

Temporary crowns Three main types.

Pre-formed 1 Polycarbonate crown (e.g. Directa), which is trimmed to correct shape and customized
by lining with a bis-acryl material (e.g. Protemp). NB roughen the inside of the crown to facilitate
retention. 2 Soft metal alloy crowns (e.g. Ion).

Laboratory made Advisable if preparing multiple crowns or if temporary crown needs to last for
several months while other aspects of treatment are completed. Preferred method for temporary
bridges.

Chairside This is a versatile technique. Crowns are custom-made using an alginate impression of
the tooth taken prior to preparation as a mould. When the preparation is completed, any undercuts
should be blocked out with carding wax to prevent the temporary crown material locking in the
mouth. The material for the crown is then syringed into the impression around the preparation and
re-seated in the mouth. When the initial set has been reached the impression is removed and the
temporary left to finish curing before being polished. Suitable materials are Pro-temp (a bis-acryl
resin) and Trim (poly-n-butyl methacrylate). Care must be taken when using the latter due to high
exotherm on curing. An alternative technique is to make a duplicate model of the diagnostic
waxing. This approach is useful for multiple crowns or where changes are being made to
occlusion/aesthetics. Applicable to both anterior and posterior crowns.

If preparing several adjacent teeth, consider linking temporary crowns to aid retention.

Temporary post and core crowns Some systems (e.g. Para post) come complete with temporary
posts, otherwise they can be made at the chairside with a suitably sized piece of wire. The length of
the post should be adjusted so that it protrudes 2-3 mm out of the canal without interfering with
the occlusion. A one-piece temporary post and crown is made either by the chairside method
described above or with a polycarbonate crown-former and acrylic.

Temporary bridges The best type is made in the laboratory in acrylic and re-lined at the chairside.
Alternatively, make a chairside bridge using the diagnostic waxing.

Veneers Temporary coverage is usually not necessary, but if the patient complains of sensitivity
tack a temporary composite veneer to the prepared surface by etching two small areas of enamel.

Temporary inlays A light-cured temporary material (e.g. Fermit) has been introduced for this
situation.

Temporary cements The preferred material is Temp bond or similar. Fears about eugenol containing
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cements and subsequent use of resin composite materials are unfounded as the etching stage
removes residual eugenol from the dentinal tubules.

PINNED RESTORATIONS

Extensive loss of the crown of a tooth leads to problems with retention of subsequent restorations.
In posterior (and occasionally anterior) teeth these can be alleviated by the use of dentine pins
although their use is |. Pin retention may also be necessary to support the cores of full coverage
crowns. Pins U the compressive and tensile strength of amalgam and therefore should not be over-
prescribed. A rule of thumb is one pin per missing cusp. Now virtually all pins used are of the self-
threading variety, where the pin is carried to the prepared channel in a handpiece. They are usually
self-shearing when the correct depth (usually 2 mm) is reached. Pins have largely been replaced by
bonding of amalgam coupled with the use of auxiliary forms of retention such as boxes and slots,
circumferential grooves, and the use of Nayyar cores in the treatment of non-vital teeth.

Retention can be ranked: self-threading >> friction lock > cemented.
I Care is required to avoid perforation into the pulp or PDL.
Technique (self-shearing threaded pin system)

e Complete tooth preparation and place lining.

e Choose pin site: 1 mm away from amelo-dentinal junction and clear of bi-or trifurcation areas. A
radiograph may be helpful.

e Use a small round bur to indent chosen site.

e Pin channel is then cut parallel to root surface and bur removed whilst still running, then
reintroduced to full depth and removed.

e Line up pin with channel and insert. Pins usually shear off when base of channel is reached. If
not, move handpiece to and fro until it does.

e Check occlusion and if necessary bend pin inwards. An old chisel with a groove cut in it is a
suitable instrument.

¢ Fit matrix band or copper ring and condense amalgam (or resin composite).
Problems and their management

e Pin perforates into pulp: isolate to prevent contamination with saliva; place hard-setting calcium
hydroxide and seal with resin-modified GI cement (e.g. Vitrebond). Monitor vitality of pulp.

e Pin perforates into PDL : can monitor; extend preparation margin to include defect and carefully
re-site pin (!); or try to smooth off if accessible in gingival crevice.

Pin retention in anterior teeth Following the introduction of the acid-etch technique pins are rarely
required in anterior teeth. Pins used to retain resin composite restorations may show through,
detracting from the aesthetics, and are rarely indicated. Gold veneer pinledge preparations are
occasionally used as bridge abutments. They rely on pins (which are an integral part of the gold
casting) for retention and avoid proximal involvement necessary for 3/4 crown.

BLEACHING

Overview

Bleaching provides a conservative solution for mild to moderately discoloured vital or root-filled
teeth. Take photos as a pre-operative record or alternatively note shade of tooth, using a porcelain
shade-guide.
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Vital bleaching
Two methods have been described.

In-surgery or in-office bleaching This uses carbamide or hydrogen peroxide (30-35%) as the
bleaching agent. It is caustic, therefore protective eyewear and care is required. Dental curing lights

are commonly used to activate the bleaching agent.@ It is likely, however, that no activation is
required.

Home bleaching A gel of 10-15% carbamide peroxide in a soft splint has also been advocated for
'home bleaching'. This is worn for a few hours, typically 8 h each day for several weeks, usually
two, and is the preferred technique.

'In-office' bleaching technique

¢ Apply Orabase to gingivae prior to placing rubber dam over teeth to be treated.

¢ Polish teeth with pumice.

e Etch enamel, wash, and dry, although the need to etch has been questioned.

e Apply the bleaching agent according to the manufacturer's instructions.

e Wash teeth with copious amounts of water.

e Remove rubber dam and polish teeth.

e Advise patient to avoid tea, coffee, red wine, cigarettes, etc., for 1 week and that some
sensitivity may occur.

e Can repeat as required.

Home bleaching technique

e Take an alginate impression.

e Ask the laboratory to make a bleaching splint.

e Fit the splint, dispense the carbamide peroxide (10%), and give instructions.
e Advise 6-8 h treatment per day.

e Review weekly.

Non-vital bleaching
This provides a conservative alternative to a post-retained crown for the discoloured root-filled
tooth. However, it usually only achieves an improvement in shade. There is a tendency for the

discoloration to recur over time, therefore warn the patient and over-bleach. Interestingly, it has
been shown that the degree and duration of discoloration and the age of the patient do not affect

the prognosis for a successful result.2L
Walking bleach technique
¢ Place Orabase around gingivae of tooth to be treated and isolate with rubber dam.

e Open access cavity and remove root filling to 2 mm below gingival margin (a period probe is a
useful guide).

e Place thin layer of GI cement over root filling to prevent root resorption.
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e Remove any stained dentine within pulp chamber.

e Clean access cavity with etchant on a pledget of cotton wool and then repeat with alcohol. Wash
and dry.

¢ Mix together sodium perborate (Bocasan) with water to a paste and place in the access cavity.
e Seal with a pledget of cotton wool and GI.

e Review patient after 1-2 weeks and repeat (up to two times) if necessary.

e Seal access cavity permanently with a light shade of resin composite.

Thermocatalytic techniques, where the hydrogen peroxide is heated within the pulp chamber,

should no longer be used, as they are associated with the development of cervical resorption
lesions.

ROOT CANAL THERAPY

Overview
RCT involves the removal of pulpal remnants, and cleaning and obturation of the resultant space, in

order to prevent bacterial proliferation within the canal system. Resolution of apical pathology is

dependent upon separation of invading microorganisms and their products from host's defence

reactions.22

Indications

e Pulp irreversibly damaged and/or evidence of periapical disease.

e Crown of tooth requires extensive modification, e.g. overdenture.

B Those patients at risk from bacteraemia should be protected with antibiotic cover (p. 598) prior
to endodontic treatment and for acute periapical conditions. Cover should be given for initial stages

of RCT, but once working length has been determined (and all instrumentation confined within
canals) it should not be necessary.

Anatomy

The apical foramina are usually sited 0.5-0.7 mm away from the anatomical and radiographic apex.
The apical constriction usually occurs 0.5-0.7 mm short of the foramina. These distances 1l with age
due to deposition of secondary cementum. Root-filling to the constriction provides a natural stop to
instrumentation, thus the working length should be established 1-2 mm from the radiographic apex.
Average working lengths (in mm):

1 2 3 4/5 6 7
Maxilla 21 20 25 19 19 18.5 Mandible 19 19.5 24 20 19.5 18.5

Most canals are flattened mesio-distally, but become more rounded in the apical 1/3. Lateral canals
are branches of the main canal and occur in 17-30% of teeth.

Remember:
Maxillary
4 74% have >1 canal with> 1 foramina.

5 75% have 1 canal with 1 foramina.
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6,7 Assume these teeth have 4 canals (2 MB; 1P; 1DB) until second MB canal cannot be found.
Mandibular

1,2 > 40% have 2 canals, but separate foramina are seen in only 1%.

4,5 May have 2 canals, but these usually rejoin to give 1 foramina.

6,7 Generally have 3 canals (MB; ML; D), but 1/3 have 4 canals (2 in D root).

Some endodontists are using a technique involving maintenance of apical patency, but at present
there is little research evidence to support this approach.

Assessment
e Check there is no doubt about which tooth requires treatment.
¢ Is tooth restorable following RCT?

e Good radiographs are essential. Minimum requirements are (1) pre-op assessment; (2) check
working length; (3) check obturation and provide baseline for follow-up. In addition, a radiograph of
the master-point prior to obturation is taken if indicated.

ROOT CANAL THERAPY—INSTRUMENTS

It is helpful to make up RCT kits containing the commonly used instruments, e.g. front surface
mirror, extra-long probe, endo-locking tweezers, long-shanked excavator, fiat plastic, root-canal
spreaders and condensers, and a metal ruler. The whole kit can then be sterilized.

Broaches These are either smooth for exploring or barbed for pulp extirpation.

Reamers Rarely used or indicated. Disadvantages of reamers include their inflexibility with 1 size,
which can result in a wider channel being cut apically. Have now been replaced by files.

Files These are used either with a longitudinal rasping or a rotary action (e.g. wrist-watch actioné).
The main types of file available are:

K-type-file Made by twisting a square metal blank.

Hedstroem file Made by machining a continuous groove into a metal blank. More aggressive than K-
file. Must never be used with a rotary action as liable to fracture.

K-flex file Similar to K-file but made by twisting a rhomboid shape blank— alternating blades with
acute and obtuse angles. More flexible than K-file but becomes blunt more quickly.

Flex-o-file Looks similar to a K-type-file but is made from a triangular blank of a more flexible steel.
The file also has a blunt tip, which means that it is unlikely to create a false channel. This file is
more flexible than K-types and is now becoming a popular replacement.

Gretaer taper (GT) Hand files made from nickel titanium (NiTi). They have increasing tapers (0.06-
0.12) with matched GP cones.

Files have traditionally been made from steel, but newer varieties made of NiTi are gaining
popularity as they are much more flexible. Larger-sized files can be sterilized and re-used more
than the smaller sizes. All instruments should be examined regularly, and discarded if there are any
signs of damage. It is good practice to dispose of smaller files after one use. In future files may all
be single use (disposable). NiTi rotary instruments (Profile) reduce creation of blocks, ledges,
transportations and perforations by remaining centred within the natural path of the canal. Useful
for curved canals but 1 risk of fracture. Prior to use check for patency/ glide-path up to the full
working length with a size 10 file.
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Spiral root fillers May be used to deposit paste materials within the canal, but are liable to fracture,
therefore the inexperienced operator should use them by hand. A preferred alternative is to coat a
file with the paste and spin it by hand in an anticlockwise direction to deposit the paste in the canal.

Gates-Glidden burs These are bud-shaped with a blunt end and are used, at slow speed, for
preparing the coronal 2/3 of the canal. A new instrument called (with some charm!) 'Orifice opener’
works in the same fashion.

Rubber stops These indicate the working length on RCT instruments. Some have a notch to indicate
the direction of a curvature.

Finger spreaders These are used to condense the cones of GP during canal obturation. They are
sized to match the GP accessory cones.

Other equipment Sterile cotton-wool pledgets and paper points will be required for drying canals,
and a syringe and needle for irrigating them.

ROOT CANAL THERAPY—MATERIALS

Irrigants These are required to flush out debris and lubricate instruments. Dilute sodium
hypochlorite is generally considered to be the best irrigant as it is bacteriocidal and dissolves
organic debris. The normal concentration is 2.5% available chlorine. Chelating agents which soften
dentine by their demineralizing action are particularly helpful when trying to negotiate sclerosed or
blocked canals (e.g. EDTA paste, File Eze, RC Prep).

Canal medication The emphasis in RCT should be placed on thorough mechanical debridement
rather than trying to sterilize their contents (which is impossible!). Canal medicaments therefore
play a secondary role in RCT. Strong antiseptics, such as phenolic compounds, have been used in
RCT, but they are potentially toxic and their effects appear short-lived—so their use is not
recommended. For routine cases it is normal practice to leave the root canal empty but in certain
situations a medicament is helpful. Two types are worthy of consideration:

1 Non-setting calcium hydroxide paste (see below). It can be very effective in treating an infected
canal where there is a persistent inflammatory exudate from the periapical tissues. Other sealers
based on resin (AH Plus) and GI (Ketac Endo) are available.

2 Antibiotic/steroid paste (Ledermix) is useful if you are unable to achieve anaesthesia of a
hyperaemic pulp. Dressing with Ledermix U inflammation and may allow pulp extirpation under LA
next visit.

3 Iodine-containing pastes are useful in retreatment cases as certain organisms are resistant to
calcium hydroxide.

Filling materials GP, a form of latex extracted from tropical trees, comes the nearest to meeting the
requirements of an ideal filling material. It is supplied in cones which come in two forms: master
cones, sized according to ISO standards; accessory cones, sized to match the finger spreaders.

Sealers A wide variety are available. The calcium hydroxide materials (e.g. Sealapex) or the
eugenol-based sealers (e.g. Tubliseal) are perhaps the safest choice. Some would advocate the
routine use of non-setting calcium hydroxide paste (Hypocal) as an inter-appointment medicament.
Calcium hydroxide This is considered separately, because it has a wide range of applications in
endodontics due to its antibacterial properties and an ability to promote the formation of a calcific
barrier. The former is thought to be due to a high pH and also to the absorption of carbon dioxide,
upon which the metabolic activities of many root-canal pathogens depend. It is also proteolytic.
Indications for the use of calcium hydroxide include:

e To promote apical closure in immature teeth.

¢ In the management of perforations.

e In the treatment of resorption.
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e As a temporary dressing for canals where filling has to be delayed. In the management of
recurrent infections during RCT.

In RCT, a suspension of calcium hydroxide in carboxy-methyl cellulose (e.g. Hypo-cal) is useful.
Alternatively, a suspension of (powder) calcium hydroxide and sterile water can be made up 'in-
house'. Although, more difficult to handle, is clinically often more effective than proprietary brands.

CANAL PREPARATION—1

Overview
Aims of preparation These are twofold, and generally described as cleaning and shaping.
Cleaning Aims to remove bacteria and organic debris from the root canal.

Shaping Aims to produce the ideal shape for the reception of the root filling material. As the filling
material of choice is normally GP the shape should be a continuously tapering cone with its
narrowest diameter at the apical constriction and its widest diameter in the coronal region.

Preparation of tooth Prior to starting RCT all caries must be removed from the crown of the tooth
and an interim restoration placed. Grossly weakened posterior teeth may need to be temporarily
restored, ideally with amalgam. Large temporary dressings of, e.g., modified ZOE, in the posterior
part of the mouth are not satisfactory. This initial preparation aids placement of rubber dam,
prevents ingress of bacteria from the mouth, and provides a stable reference point for
measurement of working length.

Isolation Required to maintain an aseptic environment, protect the patient from toxic materials, and
prevent inhalation of small RCT instruments. Use of rubber dam is mandatory.

Access Should be designed to reduce the curvature required to negotiate the apical 1/3 of the canal
and will involve removal of the entire roof of the pulp chamber, including the pulp horns. The access
cavity in anterior teeth should be midway between incisal edge and the cingulum, and in posterior
teeth will vary according to the anatomy of the pulp chamber. Lining up a bur with the pre-
operative radiograph will help to gauge the depth of preparation. The turbine handpiece should be
used to gain initial access, reverting to slow speed for removal of the roof of the pulp chamber and
subsequent preparation. When completed the access cavity should have a smooth funnel shape.
Long-shanked burs are helpful, as are safe-ended (Batt) burs.

Extirpation of the pulp Achieved using a barbed broach or fine files. Often the pulp remnants are
necrotic and copious irrigation is required for complete removal.

Working length 24 Definable as the distance from a fixed reference position on the crown of the
tooth to the apical constriction of the root canal. Remember that the apical constriction is normally
1-2 mm short of the radiographic apex of the tooth. There are two methods of establishing the
working length: (@) involves the use of radiography; (b) uses an electronic device known as an
apex locator. The radiographic technique is the most commonly used and is described below. Apex
locators work by measuring electrical impedance with an electrode in the root canal; when the
electrode reaches the apical foramen it emits an audible or visible signal. Arguably the use of an
apex locator reduces the number of radiographs taken for RCT.

Common errors in canal preparation

e Incomplete debridement : working length short, missed canals.
e lateral perforation : often occurs as a result of poor access.

e Apical perforation : makes filling difficult.

e Ledge formation : can be very difficult to bypass.
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Apical transportation (zipping) A file will tend to straighten out when used in a curved canal and
straightening can transport the apical part of the preparation away from the curvature. The use of
flexible files reduces the likelihood of this happening.

Elbow formation When apical zipping happens, a narrowing often occurs coronal to this in the canal
such that the canal is hourglass in shape. This narrowing is termed an elbow.

Strip perforation A perforation occurring in the inner or furcal wall of a curved root canal, usually
towards the coronal end.

Techniques of canal preparation

Numerous techniques have been described :

Stepback technique The apical part of the root canal is prepared first and the canal is then flared
from apex to crown. Blockage of canals may occur using this technique, and irrigation can be

difficult.

Stepdown technigue This (along with several others) prepares the coronal part of the canal before
the apical part. This has advantages (see later) and is the preferred technique.

I.—h
[
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o

Access cavity preparations

Balanced force technique This involves using blunt-tipped files with an anticlockwise rotation whilst
applying an apically directed force. It requires practise to master but is particularly useful when
preparing the apical part of severely curved canals.

Anticurvature filing This was developed to minimize the possibility of creating a 'strip' perforation on
the inner walls of curved root canals. It is used in conjunction with other techniques or preparation,
and the essential principle is the direction of most force away from the curvature. Filing ratio 3 : 1
Outer wall : Inner wall.

To avoid confusion we have tried to provide a simplified guide to preparation of root canals. The
recommended techniques are described on p. 328.
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CANAL PREPARATION—2

Technique for the preparation of large, relatively straight
root canals (modified crown-down technique)

1 Obtain a good-quality pre-operative radiograph. Identify the root canal.

2 Place a rubber dam and prepare the access cavity. Prepare the outline first (remembering your
pulpal anatomy) with a high-speed bur and then change to a slow-speed rosehead. Remove the
roof of the pulp chamber in its entirety leaving no ledges or overhangs.

3 Irrigate the pulp chamber, and identify the root canal with an explorer or fine file.

4 Estimate 2/3 length of canal from pre-operative X-ray. Check for patency with a size 15 file.
Widen to form gradual coronal fiare with Gates-Glidden bur 2, then 3, then 4 at successively shorter
lengths.

5 Take diagnostic radiograph to confirm working length. Prepare apical region to three sizes larger
than the size of the first file which binds at the working length. Irrigate well between each file.

6 The remainder of the canal is now flared by 'stepping back'. Take a file one size larger than the
master apical file and insert it to a length 1 mm short of the working length. Work this file with a
circumferential filing motion. Continue this enlarging procedure with successively larger size files,
each 1 mm shorter than the previous, to complete the preparation. After each file is used it is
important to reinsert the master apical file to the full working length (recapitulation) and irrigate
thoroughly to ensure that the canal does not become blocked.

Technique for the preparation of fine and curved root canals

1 As above.
2 As above.

3 Irrigate the pulp chamber and identify the root canals using a fine file. Use the grooves in the
floor of the pulp chamber as a guide to their location. Pass a fine instrument down the canals to
ensure their patency.

4 Go back to your pre-operative radiograph and, for each canal, estimate the distance (in
millimetres) from an occlusal reference position to the beginning of the canal curvature. This will
vary depending upon the tooth in question. Widen to form gradual coronal flare with Gates-Glidden
bur 2, then 3, then 4 at successively shorter lengths. Copious irrigation must be used to prevent the
canal from becoming blocked.

5 The working length is now determined for each canal. It is important that this is not done before
orifice enlargement, as the reference point on the crown will move as the coronal part of the canal
is straightened. Remember to use the pre-operative radiograph to estimate the working length prior
to taking the radiograph.

6 The next step is to prepare the apical stop. This is done with files using a longitudinal filing
motion and copious irrigation. It is permissible to use a quarter turn with the finer files at this stage
to help engage the dentine. As a general guide the apical stop should be prepared three sizes larger
than the first file that binds at the full working length, but it must also be at least a size 25
(preferably a 30). Remember that when using this technique in curved canals the larger files
(generally 25 and above) will need to be precurved; this is done by bending around a mirror

handle. When using precurved files try to use very short cutting strokes—long ones will produce an

incorrect canal shape. The balanced force or modified double-flared techniquesz—5 can be very

effective at this stage in curved canals, providing the operator is experienced in the technique.

7 The rest of the root canal is now flared by 'stepping back' in the conventional manner. This
procedure is made much easier as the coronal part of the root has already been enlarged.
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Advantages of orifice enlargement

e Effectively, U the curvature in the coronal part of the root canal, allowing straighter access for
files to the apical region. It therefore reduces the likelihood of apical transportation (zipping).

e It allows improved access for the flow of irrigant solution within the canal.
e It reduces the likelihood of apical extrusion of infected material as most of the canal debris is

removed before apical instrumentation takes place. This is particularly important because the
majority of bacteria in an infected root canal are located in the coronal region.

Pre-operative Orifice enlargement

Completed canal
Diagram of stages of canal preparation

CANAL OBTURATION

Overview

Purpose To provide a three-dimensional hermetic seal to the root canal that will prevent the ingress
of bacteria or tissue fluids which might act as a culture medium for any bacteria that remain in the
root canal system. In the past, the critical factor was considered to be the achievement of an apical
seal, but now it is realized that coronal seal is also important. For this reason the whole of the root
canal must be filled, and techniques that only seal the apical region (e.g. silver points) have fallen
from favour.

Techniques

Numerous techniques have been described; all of those mentioned here use GP.

Cold lateral condensation This is a commonly taught method of obturation and is the gold standard
by which others are judged. The technique involves placement of a master point chosen to fit the
apical section of the canal. Obturation of the remainder is achieved by condensation of smaller
accessory points. The steps involved are:
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1 Select a GP master point to correspond with the master apical file instrument. This should fit the
apical region snugly at the working length so that on removal a degree of resistance or 'tug-back’ is
felt. If there is no tug-back select a larger point or cut 1 mm at a time off the tip of the point until a
good fit is obtained. The point should be notched at the correct working length to guide its
placement to the apical constriction.

2 Take a radiograph to confirm that the point is in correct position if you are in any doubt.
3 Coat walls of canal with sealer using a small file.
4 Insert the master point, covered in cement.

5 Condense the GP laterally with a finger spreader to provide space into which accessory points can
be inserted until the canal is full.

6 Excess GP is cut off with a hot instrument and the remainder packed vertically into the canal with
a cold plugger.

Warm lateral condensation As above, but uses a warm spreader after the initial cold lateral
condensation. Finger spreaders can be heated in a flame or a special electronically heated device
(Touch of heat) can be used.

Vertical condensation In this technique the GP is warmed using a heated instrument and then
packed vertically. A good apical stop is necessary to prevent apical extrusion of the filling, but with
practice a very dense root filling can result. Time consuming.

Thermomechanical compaction This involves a reverse turning (e.g. McSpadden compactor or GP
condenser) instrument which, like a reverse Hedstroem file, softens the GP, forcing it ahead of, and
lateral to the compactor shaft. This is a very effective technique, particularly if used in conjunction
with lateral condensation in the apical region, but requires much practice to perfect.

Thermoplasticized injectable GP (e.g. Obtura, Ultrafil) These commercial machines extrude heated
GP (70-160°C) into the canal. It is difficult to control the apical extent of the root filling, and some
contraction of the GP occurs on cooling. Useful for irregular canal defects, e.g. following internal
root resorption.

Coated carriers (e.g. Thermafil) These are cores of metal or plastic coated with GP. They are heated
in an oven and then simply pushed into the root canal to the correct length. The core is then
severed with a bur. A dense filling results, but again apical control is poor and extrusions common.
They are expensive and difficult to remove.

Once the filling is in place the tooth will need to be permanently restored, provided the follow-up
radiograph is satisfactory. Fillings that appear inadequate radiographically may be reviewed
regularly, or replaced, depending upon the clinical circumstances.

Follow-up The tooth should be reviewed radiographically after 6 months and thereafter annually for
up to 4 yrs. Failure of endodontic treatment may present as pain, swelling, discharge, or
radiographically as an enlargement of a periapical radiolucency. Following effective RCT most
radiolucent periapical lesions show signs of resolution within 2 yrs.

Coronal seal This is now recognized as very important for success in endodontics. Too often good
endodontic therapy is jeopardized by a poor restoration that does not provide a good coronal

seal.28

SOME ENDODONTIC PROBLEMS AND THEIR
MANAGEMENT

Acute periapical abscess Relief of symptoms requires drainage of the abscess and where possible
this should be obtained through the tooth. Open the pulp with a diamond bur in a turbine handpiece
whilst supporting the tooth to | vibration. Regional anaesthesia and occasionally sedation may be
required. Once opened the canal is irrigated with sodium hypochlorite and, if at all possible,
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resealed. It may be necessary to see the patient again in 24 h, but this is more labour-saving long
term than leaving the tooth on open drainage. Relieve any traumatic occlusion.

If a fluctuant abscess is associated with the tooth this should be incised. If drainage can be
obtained through the tooth and there is no evidence of a cellulitis then antibiotics are not required
(p. 408).

Pain following instrumentation This is usually due to instruments or irrigants, or to debris being
forced into the apical tissues. Placement of a small amount of Ledermix in the canal may provide
symptomatic relief, but care is required not to breach the apex. Occasionally, an acute flare-up of a
previously asymptomatic tooth occurs following initial instrumentation—this is called a phoenix
abscess. Loss of face is saved by warning patients that this can happen. Affected teeth should be
opened and irrigated and if possible resealed. This may need to be repeated after 24-48 h.

Recurrent symptoms/intractable infection If thorough cleaning and repeated dressing of the canal
with calcium hydroxide are unsuccessful, it may be necessary to do an apicectomy (p. 402). Do not
routinely turn to surgery for failed cases—consider retreatment in the first instance.

Sclerosed canals As the incidence of pulp necrosis following canal obliteration is only 13-16%,

elective RCT is not warranted.2Z However, where pulp death has occurred finding the canal orifice
may be difficult.

If careful exploration with a small file is unsuccessful, investigation of the expected position of the
canal entrance with a small round bur may help. Once the canal is found, a No. 8 or 10 file should
be used to try and negotiate it, using EDTA, File Eze, or RC Prep as a lubricant, and the canal

prepared and filled conventionally. Success rates of 80% have been reported for canals that were

hairline or undetectable on radiographs.é Occasionally, a total blockage of the canal is
encountered, in which case the filling is placed to this level and/or an apicectomy done.

Pulp stones in the pulp chamber can usually be flicked out. If they occur in the canal use EDTA and
a small file to try and dislodge them.

Fractured instruments Sometimes it is possible to get hold of the fractured portion with a pair of
fine mosquitos. If not, insertion of a fine file beside the instrument may dislodge it; should this be
unsuccessful a Masseran kit (p. 290) may be required. Should the fractured piece be lodged in the
apical portion of the canal it may be better to fill the canal below it and keep it under observation,
resorting to an apicectomy as a last-ditch solution.

Immature teeth with incomplete roots, p. 120.

Removing old root-fillings If a single-point technique or a root-filling paste has been used removal is
straightforward. If a well-condensed GP filling is present this may be softened, using a heated probe
to gain purchase for a fine file to be inserted. Use of chloroform or oil of cajeput may aid softening
and removal. If time is at a premium a pledget of cotton wool moistened with eucalyptus oil can be
sealed in place for 1-2 weeks before removal is attempted. Apical silver points or amalgam will
require an apicectomy to achieve a satisfactory apical seal if pathology is present.

Perforations can be iatrogenic or caused by resorption (p. 120). In the latter case, dressing with
non-setting calcium hydroxide may help to arrest the resorption and promote formation of a calcific
barrier. Increasingly MTA is being used for the repair of perforations and in surgical endodontics as

a retrograde filling material with excellent results.22 Management of traumatic perforations depends
upon their size and position:

Pulp chamber floor If small, can cover with calcium hydroxide and fill with GP or GI, but if large,
hemisection or extraction may be necessary.

Lateral perforation If this occurs near the gingival margin it can be incorporated in the final
restoration of the crown, e.g. a diaphragm post and core crown. If in the middle 1/3, the remainder
of the canal may be cleaned by passing instruments down the side of the wall opposite the
perforation. Then the canal can be filled with GP, using a lateral condensation technique to try and
occlude the perforation as well. Larger perforations may require a surgical approach and in
multirooted teeth hemisection or extraction may be unavoidable.
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Apical 1/3 It is usually worth trying a vertical condensation technique to attempt to fill both the
perforation and the remainder of the canal. If this is unsuccessful an apicectomy will be required.

Ledge formation If this occurs, return to a small file curved at the apex to the working length and
use this to try and file away the ledge, using EDTA or RC Prep as lubricants.

Perio-endo lesions, p. 250.

FOUR-HANDED DENTISTRY

Working in a seated position is now the norm for all dentists. This has resulted in the dental nurse
taking a more active role by working closely with the dentist. The development of four-handed

dentistry is credited to Ellis Paul.39

Advantages and disadvantages

1 1 comfort for dentist and nurse

2 1 efficiency

3 1 patient comfort

4 1) operator visibility

5 U backache

6 1 professional satisfaction for the dentist and dental nurse

Seating the patient Except for the old, infirm or pregnant patient, a totally supine position is
preferable. Remember to warn the patient that you are about to whisk them backwards.

Seating the dentist The aim is a relaxed, undistorted, and comfortable posture, with good vision of
the teeth to be treated. Adjust the dentist's stool so that the top of their thighs slope at 15° to the
floor. Position the dental chair so that, with the operator's back straight, the patient's mouth is at
the dentist's focal distance (mid-sternal level). Forearms should slope upwards to this point. The
operator's location is between 10 o'clock and 11 o'clock relative to the patient's head. Ensure the
patient's head is at the top of the headrest.

Seating the dental nurse The dental nurse must also be seated comfortably with a straight back,
with their eye level 10 cm higher than the dentist's for maximum vision. The dental nurse's normal
working environment is at between 2 and 3 o'clock, within easy reach of the instruments and
equipment to be used.

Role of the dental nurse

e Receive, seat, and look after the patient.

¢ Place bib and protective glasses on patient.

¢ Position dental light.

e Retract patient's lips and protect their soft tissues.

e Aspirate fluids—hold aspirator in right hand.

e Hold 3-in-1 syringe in left hand whilst aspirating.

e Pass instruments to the operator.

Instrument transfer The transfer zone is just in front of, and slightly below the patient's mouth, not
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over their eyes. There are several techniques which enable the dental nurse to pass and receive
instruments effectively from the dentist. All require practice. Each dental team needs to choose,

adapt, practise, and perfect a system that safely achieves instrument transfer.31

REFERENCES

1 A. H. R. Rowe 1990 Int Endo J 23 77.

2 P. Dowell 1985 BDJ 158 92.

3 P. B. Robinson 1985 Dental Update 12 357.

4 ]. W. MclLean 1988 BDJ 164 293.

5 R. W. Bryant 1992 Aust Dent J 37 81.

6 R. J. Elderton 1983 BDJ 155 91.

7 1. A. Davies 1984 BDJ 157 322.

8 R. J. Elderton 1979 Proc Br Paedodont Soc 9 25.

9 R. Lewis 1988 BDJ 165 95.

10 J. S. Clyde 1988 BDJ 164 9.

11 F. J. Shaini 1997 J Oral Rehabil 27 553.

12 W. P. Saunders 1988 BDJ 185 137.

13 P. A. Brunton 1999 BDJ 186 430.

14 Budtz-Jorgensen 1990 J Prosthet Dent 64 42.

15 S. Karlsson 1986 J Oral Rehab 13 423.

16 B. G. N. Smith 1989 Dental Update 16 204.

17 A. F. Kayser 1985 Community Dental Health 2 285.
18 B. G. N. Smith 1984 BDJ 156 435.

19 E. A. M. Kidd 1993 Dental Update 20 174.

20 R. A. Howell 1980 BDJ 148 159.

21 R. A. Howell 1980 BDJ 148 159.

22 European Society of Endodontology 1994 Int Endodont J 27 115.
23 W. P. Saunders 1997 Dental Update 24 241.

24 C. J. R. Stock 1994 BDJ 176 329.

25 C. J. R. Stock 1995 Color Atlas of Endodontics 95.

26 W. P. Saunders 1994 Endodontics and Traumatology 10 105.
27 1. O. Andreasen 1994 Text book and Colour Atlas of Traumatic Injuries to the Teeth,
Munksgaard.

28 M. Torabinejad 1999 J. Endod 25 197.

29 J. E. Paul 1991 Team Dentistry, Dunitz.

30 J. E. Paul 1997 Fact File: Occupational Back Pain, BDA.

Copyright © David A. and Laura Mitchell, 1991, 1995, 1999, 2005. All rights reserved.

e Author:
o David A. Mitchell
Laura Mitchell
with contributions from Paul Brunton

e Copyright:
o Copyright © David A. and Laura Mitchell, 1991, 1995, 1999, 2005. All rights reserved.

¢ Database Title:
o STAT!Ref Online Electronic Medical Library

e ISBN:
o 0-19-852920-1

e Publication City:
o New York, New York

e Publication Year:
o 2005

e Publisher:
o Oxford University Press

¢ Date Posted:

http://online.statref.com/Document/DocumentBodyContent.aspx?Docld=22&FxId=1... 15/11/2006



Oxford Handbook of Clinical Dentistry - 4th Ed. (2005) Page 45 of 45

o 5/5/2006 4:26:15 PM PST (GMT -08:00)

Book Title:
o Oxford Handbook of Clinical Dentistry - 4th Ed. (2005)

Date Accessed:
o 11/15/2006 5:32:11 AM PST (GMT -08:00)

Electronic Address:
o http://online.statref.com/document.aspx?fxid=127&docid=22

Location In Book:
o OXFORD HANDBOOK OF CLINICAL DENTISTRY - 4th Ed. (2005)
CHAPTER 6 - RESTORATIVE DENTISTRY

Send Feedback Teton Server (4.5.0) - ©2006 Teton Data Systems Title Updates
Customer Service Send Us Your Comments User Responsibilities
800.901.5494 Training Center

What's New

http://online.statref.com/Document/DocumentBodyContent.aspx?Docld=22&FxId=1... 15/11/2006



Oxford Handbook of Clinical Dentistry - 4th Ed. (2005) Page 1 of 29

CHAPTER 7 - PROSTHETICS AND
GERODONTOLOGY

PRINCIPAL SOURCES AND FURTHER READING

M. R. Y. Dyer 1989 Notes on Prosthetic Dentistry, Wright. J. C. Davenport 1988 A Colour Atlas of
Removable Partial Dentures, Wolfe. J. F. McCord 2002 Missing Teeth: A Guide to Treatment
Options, Churchill Livingstone. D.W. Bartlett 2004 Clinical Problem Solving in Prosthodontics,
Churchill Livingstone.

TREATMENT PLANNING

Reasons for prosthetic replacement of missing teeth

e Restore aesthetics.

7 masticatory efficiency.

e Improve speech.

e Preserve or improve health of the oral cavity by preventing unwanted tooth movements.
e Improve distribution of occlusal loads.

e Space maintenance.

e Prepare patient for complete dentures.

Disadvantages of prosthetic replacement

e 1l plaque accumulation/changes in composition.

e Damage to soft tissues and remaining teeth, due either to poor denture design or lack of patient
care.

Treatment options for the partially dentate mouth

1 No replacement of missing teeth. If the benefits of a prosthesis do not outweigh the
disadvantages, then replacement is C/I. An occlusion with first premolar to first premolar present in
each jaw (shortened dental arch) is usually functionally adequate. Poorly controlled epilepsy is a C/I
to dentures.

2 Bridges (p. 298) are preferable for short bounded spans in well-motivated patients.

3 Removable partial dentures. Indicated for patients with satisfactory OH and whose remaining
teeth have an adequate prognosis, or as a training/interim appliance prior to F/F.

4 Complete immediate dentures. These are indicated for patients who have already mastered
wearing a partial denture and whose remaining teeth have a poor prognosis.

5 Extraction of the remaining teeth and provision of a denture after healing has occurred. Avoid if
possible as considerable guesswork is involved in the subsequent denture and the chances of the
patient coping successfully are U.

6 In the older, partially dentate patient it is important to assess whether the patient is likely to
retain some functional teeth for the remainder of their life-span. If this is improbable, treatment
could be aimed towards providing F/F dentures while the patient is still young enough to adapt,
according to some authors.

Treatment planning for partial dentures
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= It is important to enquire about previous denture history (just because a patient is not wearing a
denture does not mean that they have not had one) and assess the reasons for failure or success. If
a patient produces an extensive collection of unsuccessful dentures, unless there is an obvious and
easily remedied fault, it is probably wiser to assume that you are unlikely to succeed where so
many have failed and refer the patient for a specialist opinion.

e Relief of pain and any emergency treatment.

e History and exam, including a thorough clinical and radiographic assessment of remaining teeth
and edentulous areas.

¢ Unless immediate dentures planned, extract any teeth with poor prognosis.
¢ OH and periodontal treatment.

e Preliminary design of partial denture.

e Carry out restorative treatment required.

¢ Modify design if necessary and commence prosthetic treatment (p. 346).
Treatment planning for complete dentures

e Relief of pain and any emergency treatment, including temporary modification of existing
dentures, if indicated.

e History and exam.
¢ Investigation and treatment of any systemic problems.

e Removal of pathological abnormalities (e.g. retained roots), and pre-prosthetic surgery, if
required.

e ? rebase (p. 360), copy (p. 368), or construct new dentures (p. 350).

I Discussing with the patient the limitations of dentures prior to their construction is more likely to
be viewed as explanation, whereas leaving it until after fitting the dentures will be seen as making
excuses!

PRINCIPLES OF REMOVABLE PARTIAL DENTURES

Definitions

Saddle That part of a denture which rests on and covers the edentulous areas and carries the
artificial teeth and gumwork.

Connector Joins together component parts of a denture.
Support Resistance to vertical forces directed towards mucosa.
Retainers Components which resist displacement of denture.

Indirect retention Resistance to rotation about clasp axis by acting on the opposite side to the
displacing force.

Fulcrum axis Axis around which a tooth- and mucosa-borne denture tends to rock when saddles are
loaded.

Bracing Resistance to lateral movement.
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Guide planes Two or more parallel surfaces on abutment teeth used to limit path of insertion, and
improve retention and stability.

Survey line Indicates the maximum bulbosity of a tooth in the plane of the path of withdrawal.
Free-end saddle n edentulous area posterior to the natural teeth.

Stress-breaker A device allowing movement between saddle and the retaining unit of partial
denture.

Gum-stripper A tissue-borne partial denture which can 'sink'.

Dysjunct denture Has complete separation between tooth- and mucosa-borne parts.

Swinglock denture 1 Has a labial retaining bar or flange which is hinged at one side of the mouth
and locks at the other.

Sectional denture Made in two or more sections which are then fixed together with screws or other
devices.

Classification

Kennedy Describes the pattern of tooth loss:
1 Bilateral free-end saddles.

2 Unilateral free-end saddle.

3 Unilateral bounded saddle.

4 Anterior bounded saddle, only.

Any additional saddles are referred to as modifications (except Class IV), e.g. Class I modification 1
has bilateral free-end saddles and an anterior saddle.

Craddock Describes the denture type:
1 Tooth-borne.
2 Mucosa-borne.

3 Mucosa- and tooth-borne.

Acrylic versus metal dentures

Approximately 75% of the dentures provided in the UK have an acrylic connector and base.
Although metal bases are generally preferred, because the greater strength of metal permits a
more hygienic design, an acrylic base is indicated for:

e Temporary replacement, e.g. following trauma or in children.

e Where there is inadequate support from the remaining teeth for a tooth-borne denture.

e When additions to the denture are likely in the near future.

However, where financial constraints C/I a metal base, attention to the following may avoid the
production of a gum-stripper:

e Wide mucosal coverage to provide maximum support.

e Keep base clear of the gingival margins wherever possible.
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No interdental extensions of acrylic.

Point contact and wide embrasures between natural and artificial teeth.

Labial flanges for extra retention and bracing.

Additional support from wrought SS rests.

Kennedy Class | Kennedy Class I

S &

(4]
D

Kennedy Class Il Kennedy Class IV

COMPONENTS OF REMOVABLE PARTIAL DENTURES

Saddles can be made entirely of acrylic or have a sub-framework of metal overlaid by acrylic.

Rests are an extension of the denture onto a tooth to provide support and/or prevent over-eruption.
Occlusal rests are used on posterior teeth (over either the mesial or distal marginal ridge and fossa)
and cingulum rests on anterior teeth. Rests may be wrought or cast; the latter is preferred for
strength and fit.

Clasps provide direct retention by engaging the undercut portion of a tooth. The action of a clasp
must be resisted either by a non-retentive clasp arm above the maximum bulbosity of the tooth or
by a reciprocal connector. Clasps can be classified by their position (occlusally approaching or
gingivally approaching) or by their construction and material.

Cast (cobalt chrome) clasps are stiff, easily distorted and liable to fracture. However, provided they
are limited to undercuts of 0.25 mm, the advantage of being able to cast them as an integral part
of a denture framework offsets these drawbacks.

Wrought clasps are usually attached by insertion into the acrylic of a saddle. SS is the most
commonly used alloy, but gold clasps are more flexible and easily adjusted (and distorted).

The stiffer the wire the smaller the undercut that can be engaged. This can be offset by reducing
the diameter of the wire to 1 flexibility (but ! the likelihood of fracture) or by increasing the length
of the clasp arm (e.g. gingivally approaching clasp). Cast cobalt chrome can be too stiff for
occlusally approaching clasps on premolar teeth. The actual design used depends upon:

1 Depth of undercut: 0.25 mm—cast cobalt chrome; 0.5 mm—SS wire; <0.75 mm—wrought gold.
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2 Position of undercut on tooth and relative to saddle, e.g.:
— High survey line: gingivally approaching clasp or modify tooth shape by grinding.

— Diagonal survey line, (a) sloping down from saddle: gingivally or occlusally approaching (ring or
recurved) clasp; (b) sloping up from saddle: gingivally or occlusally (circumferential) approaching
clasp.

— Medium survey line: as above.

— Low survey line: modify tooth shape, e.g. with resin composite.

3 Position of tooth. Gingivally approaching clasps are less conspicuous and are therefore preferred
for anterior teeth.

4 Occlusion: adequate inter-occlusal space should be present or created for a clasp arm to cross a
contact point between two natural teeth, to prevent occlusal disruption.

5 Shape of sulcus: frenal attachments and alveolar undercuts may prevent use of gingivally
approaching clasps.

6 Periodontal health: reduced periodontal support deserves more flexible clasps to avoid overload.

7 Material of denture base. Cast clasp arms are easily cast as part of the framework but for acrylic
dentures wrought clasps are more usual.

Connectors

In addition to joining parts of the denture together, the connector can also contribute to support
and retention.

P/- connectors

Patient Indirect Support Comments
tolerance retention

Ant. bar - + - useful for Kennedy IV
Mid. Bar + - ++ C/I torus
Post. Bar ++ + - need mucocompression
Ring - ++
Plate + ++ ++ less hygienic
Horseshoe + + ++ useful for multiple saddles

-/P connectors

e Lingual bar should only be used if there is >7 mm between floor of mouth and gingival margin to
give 3 mm clearance from gingivae. Does not contribute to indirect retention. Usually cast. C/I if
incisors are retroclined. If insufficient space can use sublingual bar.

e Sublingual bar lies horizontally in anterior lingual sulcus, but opinions differ as to patient
tolerance. More rigid than lingual bar.

e Lingual plate is well tolerated and provides good support, bracing, and indirect retention if used in
conjunction with rests but covers gingival margins. Can be made of cast metal or acrylic.

Occlusally approaching three-arm clasp
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One arm is the bracing reciprocal arm
One arm is the retentive component

One arm is the occlusal rest

Gingivally approaching T clasp

The two most commonly used types of clasp

e Continuous clasp is really a bar which runs along the cingulae of the lower anterior teeth and is
usually used in conjunction with a lingual bar. Poorly tolerated.

e Dental bar is similar to continuous clasp, but of I cross-sectional area and without lingual bar.
Useful for teeth with long clinical crowns. Provides support and indirect retention. May not be well
tolerated.

e Buccal/labial bar is indicated when the lower incisors are retroclined.

REMOVABLE PARTIAL DENTURE DESIGN

Overview

P/P design is carried out after assessment of the patient and with reference to any previous
dentures. A set of accurately articulated study models is essential.

Surveying

Objectives:

1 Establish path of insertion.

2 Define those undercuts which may be used to retain denture.

3 Define those undercuts which require blocking out prior to finish.

If the path of insertion is at 90° to the occlusal plane insertion of the denture will be
straightforward; however, where the teeth are tilted or few undercuts exist, an angulated path of
insertion may be advantageous. Which provides more resistance to displacement during function is

controversial.

A survey line can then be marked on the teeth to indicate their maximum bulbosity in the plane of
the path of withdrawal. Where possible a proper dental surveyor should be used.

Design

1 Outline saddles Usually straightforward. If <1/2 tooth width or if in doubt of the need to replace a
missing tooth, omit.

2 Plan support Support can be tooth only, mucosa only, or both. Tooth-borne support (occlusal and
cingulum rests) should be used wherever possible, as teeth are better able to withstand occlusal
loading and support will not be compromised following resorption. Tooth and mucosa support are
inevitable with large or free-end saddles and where plate designs are used. Tissue-only support
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should be utilized when no suitable teeth are available, and is less damaging in the upper than the
lower arch, because of the palatal vault.

Need to assess the role of the denture, length of the saddles, the amount of support required (?
denture opposed by natural or artificial teeth), and the potential of remaining teeth to provide
support (root area in bone), before a final decision is made.

3 Obtain retention Retention can be:

Direct E.g. clasps, guide planes, soft tissue undercuts, or precision attachments. Of these, clasps
are the most commonly used. The best arrangement is to use three clasps as far away from each
other as possible. Guide planes help to establish a precise path of insertion and withdrawal. Need
be only 2—3 mm in length, reducing reliance on clasps.

Indirect This is derived by placing components so as to resist 'rocking' of the denture around direct
retainers, e.g. by the position of clasps and rests and the type of connector. Particularly important
with free-end and large anterior saddles.

4 Assess bracing required Bracing is provided by the connector, maximum saddle extension, and
the reciprocal arms of clasps. Elimination of occlusal interferences | need for bracing.

5 Choose connector After consideration of above. Is there space in the occlusion to accommodate
the chosen connector? Where possible the connector should be cut away from the gingival margins.

6 Reassess ? as simple as possible ? aesthetic.

Instructions to technician Should include written details and diagram. Where some confusion may
arise over the precise position of a component it may be helpful to mark this directly on the cast.

Some design problems

The lower bilateral free-end saddle (Class I) This presents a particular problem because of a lack of
tooth support and retention distally, small saddle area compared to force applied, and distal
leverage on abutment tooth in function (which 1 with resorption). Possible solutions include:

1 Maximize indirect retention by placing rests and clasps on mesial aspect of the abutment tooth
and using plate design.

2 Using a muco-compressive impression of saddle area to U displacement in function. The altered
cast technique.

3 Use fewer, smaller teeth and maximize base extension.

4 RPI system for distal abutment teeth. Mesial Rest, distal guiding Plate and mid-buccal I bar.
During function the saddle moves tissue-ward and rotates around the mesial rest. The plate and I
bar are constructed in such a way as to disengage from the tooth and avoid potentially harmful
loading.

5 Stress-breaker design (advantages more theoretical than practical).

6 Use precision attachments (beware of overloading abutments).

Class IV Can sometimes avoid unsightly clasps anteriorly by the use of:

e A flange engaging a labial alveolar undercut.

¢ A rotational path of insertion2 utilizing rigid minor connectors that are rotated into proximal
undercuts anteriorly.

e Inter-proximal undercuts, which may allow minimal display of clasps—'hidden clasps'.

¢ An acrylic spoon denture held in place by the tongue.
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Multiple bounded saddles A horseshoe design, which utilizes guide planes for retention, may be
indicated.

CLINICAL STAGES FOR REMOVABLE PARTIAL DENTURES

Overview
1 Assessment and treatment plan, p. 336.

2 Take first impressions These are usually taken using alginate in a stock tray. For free-end
saddles modify the tray first with compound or silicone putty.

3 Record occlusion If ICP is obvious the occlusion can be recorded conventionally (p. 283) at the
same visit as first impressions. If ICP is not obvious, wax record blocks will be required and a
separate visit. Where there are no teeth in occlusal contact, the steps involved are the same as for
recording the occlusion for F/F (p. 354). If there is an occlusal stop, but insufficient standing teeth
to produce a stable relationship of the casts, the procedure is as follows:

e Determine the OVD and mark the position of two index teeth with pencil.

e Define the occlusal plane using the record block on which this is easiest, e.g. tooth to tooth, tooth
to retromolar pad.

e Check the record blocks in the mouth, using the mark on the index teeth as a guide, and adjust
blocks if necessary.

e Record occlusion with bite-recording paste.

e Check the relationship of the index teeth on the articulated casts corresponds to that in the
mouth.

4 Mounted casts are surveyed and denture designed, p. 344.

5 Tooth preparation may be required to:
e Accommodate rest seats. Rests need to be >1 mm for strength, therefore if insufficient room in
occlusion to accommodate this bulk, tooth reduction is required.

e Establish guide planes.
e Modify unfavourable survey line, e.g. | bulbosity.

e Increase retention, e.g. by the addition of resin composite to create undercuts. (NB use microfine
type to U abrasion of clasp.)

6 Record second impressions using a special tray. Alginate is the most commonly used material,
but elastomers are preferable for deep undercuts. It is helpful to have a wax try-in before the
framework is made. This enables you to confirm tooth position so that the retentive elements for
the acrylic are placed appropriately.

7 Try-in of framework
e Check extension, adaptation, and position of clasp, and rests. If casting does not fit, use of
correcting fluid may reveal which areas to relieve.

Check upper and lower separately for OVD and occlusion, and then together.

Major faults: repeat second impressions.

Minor faults: adjust at finish.

Re-record occlusion, if required.
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e Select tooth mould and shade.
e Altered cast technique, if required.

8 Try-in of waxed denture
e Check position of denture teeth.

e Check flange extensions/thickness.

e Check OVD and occlusion.

e Check aesthetics with patient and only proceed when patient is satisfied.

e Prescribe post-dam relief areas and management of undercuts.

9 Finish Once any fitting surface roughness is eliminated, the dentures are tried in separately,

adjusting undercuts and contacts as required. The extension, occlusion, and articulation are then
adjusted if necessary. Give the patient written and verbal instructions, and a further appointment.

Rebasing P/P

Acrylic mucosa-borne dentures can be rebased at the chairside with self-cure materials, but
difficulty may be experienced in removing the denture in the presence of undercuts, and the
materials are generally inferior to the original denture base. Alternatively, P/P can be rebased in the
laboratory by means of a technique similar to that used for F/F (p. 360). Alternatively, make a new
denture. For cast metal dentures an impression can be recorded of saddle area using an elastomer

or ZOE, whilst holding denture by the framework. In all cases care must be taken to avoid the
introduction of occlusal errors, e.g. I OVD.

IMMEDIATE COMPLETE DENTURES

When the remaining teeth have a poor prognosis management depends upon whether the patient is
already a partial denture wearer or not.

Rx alternatives for patients with no previous denture experience

e Extract remaining teeth, wait 6 months for resorption to slow, and then construct F/F dentures. A
recipe for disaster!

e Extract majority of posterior teeth leaving sufficient only to maintain OVD and occlusal
relationship, and then make immediate complete dentures when resorption has slowed.

e Provide partial denture and allow patient to adapt before progressing to an immediate complete
denture. The best solution.

Rx alternatives for partial denture wearer

e A 'creeping partial denture' to which teeth are added as required. This allows a gradual
progression towards edentulousness and is preferable for the elderly patient.

e Immediate complete denture. This has the advantage that the form and position of the natural
teeth can be copied and is said to promote better healing and reduce resorption, but frequent
adjustments and early replacement are necessary.

¢ Overdenture (p. 370).

Types of immediate complete denture

e Flanged Either full or part (extended 1 mm beyond maximum bulbosity of ridge).

e Open face No flange, artificial teeth sit over (or just into) the socket of natural predecessor.
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Flanged dentures are preferable as they afford better retention and make subsequent rebasing
easier. However, where a deep labial undercut exists into which it would be impossible to extend a
flange, the choice is either surgical reduction or an open-face denture. Most patients choose the
latter.

Clinical procedures

1 Assessment Warn the patient about the effects of resorption and the need for early
rebasing/replacement.

2 Primary impressions (as for P/P, p. 346).
3 Secondary impressions in alginate or silicone.

4 Recording occlusion. Where there are sufficient posterior teeth remaining a wax wafer should
suffice, and this can be taken at the same visit as impressions are recorded. Otherwise, record
blocks will be required.

5 Try-in This will be limited to those teeth that are already missing. Check fit, extension, and
stability, etc. In addition, need to prescribe:
— type of flange required;

— any proposed changes in position of anterior artificial teeth compared to natural teeth.
6 Extraction of remaining teeth as atraumatically as possible.

7 Finish Repeated removal and insertion of the denture should be avoided, therefore adjustments
should be limited to making the patient comfortable. They should be instructed not to remove the
denture before the review appointment in 24 h.

— Review. The fitting and occlusal surfaces are adjusted as required. If dentures are unretentive
they will require temporary reline (see below).

— Recall. Regular inspection of immediate dentures is important as rapid bone resorption means
that they will require rebasing early. However, this should be deferred, if feasible, for at least 3
months after the extractions. A possible regimen is 1 week, 1 month, 3 months, 9 months, and
then yearly.

Laboratory procedures These are similar to F/F except that the plaster teeth are removed and the
cast trimmed, before final processing.

Surgical procedures, p. 386 and 426.

Problems

e Denture unretentive Use a temporary reline material (replaced regularly) to tide patient over
initial 3 months and then reline with heat-cure acrylic.

e Gross occlusal error Adjust occlusal surface of one denture until even contact attained. This
denture can then be replaced after initial resorption has occurred.

PRINCIPLES OF COMPLETE DENTURES

Overview

Retention The resistance of a denture to displacement. Dependent upon: 1 peripheral seal; 2
contact area between denture and tissues; 3 close fit; 4 viscosity/volume of saliva. Neuromuscular
control has more to do with stability than retention.

Stability The ability of denture to resist displacing forces during function. Influenced by forces acting
on polished and occlusal surfaces, as well as the form of the supporting tissues.
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Neutral zone The area where the muscular displacing forces are in balance.

Ways to optimize retention and stability

e Maximum extension of denture base (as far as the surrounding musculature will allow). The
upper denture should extend distally over the tuberosities and onto the compressible tissue just
anterior to the vibrating line on the palate. The lower denture should extend the full depth and
width of the lingual pouch, and halfway across the retromolar pad. NB Over-extension will result in
a denture that is displaced in function.

e As close an adaptation of denture base to mucosa as possible, to maximize the surface tension
effects of saliva.

e Placement of the teeth in the neutral zone. More important in -/F. The better retention of F/-
often allows some latitude in this respect.

e Correct shape of the polished surfaces so that muscle action tends to re-seat the denture.

e A good border seal. This is achieved by ensuring that the flanges fill the entire sulcus width and
by placing a post-dam on compressible tissue.

e Balanced occlusion free from interfering contacts.
Patient assessment This should include:

e Previous dental history, including the age of the patient, when they became edentulous, number
and degree of success of previous dentures, and their opinion of present F/F.

e EO examination of skeletal pattern and biological age.

e IO examination for signs of any pathology, and an assessment of ridge form, compressibility of
mucosa, tongue size, tonicity of the lips, and the volume and viscosity of saliva.

e An evaluation of their present F/F. What to copy and what to correct.

e Personality.

Common denture faults These are, in order of decreasing prevalence:§

e Lack of freeway space.
e Failure to reproduce closely enough the features of previous successful dentures.
e Occlusal errors.

¢ Incorrect adaptation and extension.

IMPRESSIONS FOR COMPLETE DENTURES

Overview

B Tissues must be healthy before final impressions are recorded. If necessary use tissue
conditioner in present F/F (p. 360).

Classically, two sets of impressions are recorded of the edentulous mouth. The purpose of the first
is to record sufficient information for a special tray to be made in which to record the second or
master impression. In practice, many use the first impression recorded in a stock tray for
construction of the denture. With a careful technique this may suffice for some patients but,
especially for those with retention problems, second impressions in a special tray are advisable.
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First impressions

These are recorded using an (edentulous) stock tray, and alginate, elastomer (both preferable for
undercut or flabby ridges), or composition. A line should be marked on the impression to indicate to
the technician the desired extension of the special tray. In the upper, the posterior limit should be
the hamular notches and the vibrating line, and in the lower the retromolar pads.

Special trays can be made in self-cure or light-cure acrylic. The space left for the impression
depends upon the material to be used: ZOE = 0.5 mm; elastomer = 0.5-1.5 mm (depending on
viscosity); plaster = 2 mm; alginate = 3 mm. For trays with >1 mm space use greenstick stops to
aid positioning.

Second impressions

These aim to record the maximum denture-bearing area and to develop an effective border seal the
functional width and depth of the sulcus. The special tray should be modified by reducing any over-
extension and the peripheries adapted by the addition of greenstick tracing compound. It is
important that the trays are not perforated and that you can demonstrate a peripheral seal with the
upper tray before you take your impression. Gently manipulate the patient's soft tissues and ask
them to slightly protrude their tongue to imitate functional movements.

Muco-compressive versus muco-static A muco-compressive impression technique is sometimes
advocated to give a wider distribution of loading during function and to compensate for the differing
compressibility of the denture-bearing area, thus preventing fracture due to flexion. ZOE or
composition are used. However, dentures made by this method are less well retained at rest, which
is the greater proportion of time. Alginate and plaster are said to be more muco-static. Tissue
adaptation following a period of use probably reduces the clinical difference between the two
techniques.

Special techniques

Neutral zone impression technique This is used for recording the neutral zone in patients with
limited natural retention for -/F.

e Record second impressions and occlusion.

e A fully extended acrylic baseplate is made on the lower cast, with wire loops added which do not
extend above occlusal plane.

e The upper trial denture or record block is inserted.
e Tissue conditioner is placed on the baseplate and around loops, and inserted.
e The patient is asked to swallow, purse lips, and say 'Ooh' and 'Eee'.

e The impression is removed and trimmed down until it can be fitted on to the articulator to replace
the lower occlusal rim.

e A mould of the impression is made into which wax is poured.

e The wax is cut away so that each denture tooth can be positioned within the zone recorded to
make the trial denture. The polished surfaces should replicate the impression.

Flabby ridge Classically occurs under a F/- opposed by natural lower teeth. If mild, then an
impression recorded with alginate or elastomer in a tray perforated over the flabby area may
suffice. For more severe cases a two-stage technique is required, using a special tray with a window
cut out over the flabby tissue. First, an impression is recorded in the tray with ZOE and the paste
trimmed away from the flabby area. This is then re-seated and low-viscosity elastomer or
impression plaster placed into the window to complete the impression. NB Combination type cases
should have the dentures constructed on a semi-adjustable articulator to minimize occlusal
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displacing forces

Functional impression Tissue conditioner is placed inside the patient's existing denture. After several
days of wear a functional impression is produced.

Common impression problems and faults

e A feather edge indicates under-extension. This can be corrected by the addition of greenstick to
the tray and repeating.

e Tray border shows through impression material. The tray should be reduced in the area of over-
extension and the impression repeated.

e Air blows. If small, can be filled in with a little soft wax. If large, retake the impression.

e Tray not centred. This is often at least partially due to using too much material so that it is
difficult to see what is where. Remember to line up the tray handle with the patient's nose (except
for ex-boxers).

e Retching. A calm and confident manner is necessary for successful impressions. Gain the patient's
confidence by attempting the lower first and use a fast-setting, viscous material. Distraction
techniques may help, e.g. wriggling the toes on the left foot and the flngers of the right hand at the
same time (the patient, not the operator!).

e Patient with dry mouth: ZOE is C/I; use elastomer instead.

e Areas where tray shows through in otherwise good impression. Can be overcome by prescribing a
tin-foil relief when dentures being processed.

RECORDING THE OCCLUSION FOR COMPLETE DENTURES

Overview

When recording the occlusion the aim is to provide the technician with information for constructing
trial dentures, including:

Vertical dimension The FWS is the space between the occlusal surfaces of the teeth when the
mandible is in the rest position. In the majority of patients it is 2-4 mm. The OVD for an edentulous
patient can therefore be determined by measuring their resting face height and subtracting a FWS.
Resting face height is assessed using:

e A Willis gauge, to measure the distance between the base of nose and the underside of the chin.
Is only accurate to 1 mm.

e Spring dividers, to measure the distance between a dot placed on both the chin and the tip of the
patient's nose. This method is less popular with patients and is C/I for bearded gentlemen (or
ladies!).

e The patient's appearance and speech.

Position of the occlusal plane This should be placed so that ~1-2 mm (U with age) of tooth are
visible below the patient's upper lip at rest. The occlusal plane should lie midway between the
ridges parallel to the inter-pupillary and the alatragal lines. At rest the tongue should rise just
above the lower occlusal plane posteriorly.

Horizontal jaw relationship Record the more reproducible RCP. In the natural dentition, ICP is ~1
mm forward of RCP, therefore some prosthetists advise adjusting the finished dentures to allow the
patient to slide comfortably between the two positions.

Position of the anterior and posterior teeth Ideally, the artificial teeth should lie in the space
occupied by the natural dentition. The extent to which it is possible to compensate for a Class II or
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IIT malocclusion depends upon the retention afforded by the ridges. In the natural dentition the
upper incisors lie ~10 mm anterior to the incisive papilla. With resorption this comes to lie on the
ridge crest, therefore the artificial teeth should be placed labial and buccal to the ridge, to give
adequate lip support and a naso-labial angle of ~90°.

Mould and shade of artificial teeth Posterior teeth should be narrow to ! masticatory efficiency. Low
cusped teeth are preferred, but cuspless teeth are useful for patients with poor natural retention or
a 'wandering' ICP. When considering the colour, mould, and arrangement of the anterior teeth the
patient's age, facial appearance, and most importantly their opinion, must be taken into account. If
you disagree about the suitability of their choice, document it.

Type of articulator to be used for setting-up the teeth Most textbooks advocate adjustable or
average value articulators for F/F dentures. However, most dentures are made on simple hinge
articulators to the satisfaction of the majority of patients, probably because they are able to adapt
to the occlusion that results. An average value type will give some degree of balanced articulation

which can then be refined in the mouth and will avoid the introduction of occlusal interferences, and
is the preferred method.

Practical procedures

The occlusion is recorded using wax rims mounted on rigid acrylic or shellac bases. A heated wax
trimmer, or a plaster knife and a bunsen burner, are required to adjust the rims. As head posture
can affect FWS, position the patient so that the Frankfort plane is horizontal.

1 Check fit of bases. If poor, can either repeat second impressions, or take a ZOE or low viscosity
elastomer impression with the base and proceed.

2 Adjust upper record block to give adequate lip support.

3 Trim occlusal plane of upper rim.

4 Trim lower record block to obtain correct lip support and bucco-lingual position of posterior teeth.
5 Adjust lower rim so that it meets upper evenly in RCP, with 2-4 mm of FWS.

6 Mark centre lines.

7 Locate rims in RCP, e.g. with bite-recording paste.

8 Prescribe mould and shade of artificial teeth for try-in.

9 Consider using a facebow to mount the maxillary cast on the articulator

Common pitfalls
e Inaccuracies caused by poorly fitting bases.
e Rims contacting prematurely posteriorly and flipping-up anteriorly, or vice versa.

e Failure to provide adequate FWS. This is less likely to occur if the rest position is recorded with
only one denture or rim in position.

e Attempting to correct too much when replacing old worn dentures and exceeding the adaptive
capacity of the patient.

TRIAL INSERTION OF COMPLETE DENTURES

Overview

Trial dentures are constructed by setting-up the prescribed teeth in wax on acrylic or shellac bases.
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Both the dentist and patient must be satisfied before the dentures are processed in acrylic.

Clinical procedures

Check the trial dentures

On and off the articulator. Comparison with the patient's existing dentures is helpful to see if the
features to be copied or modified have been successfully incorporated.

e Singly in the mouth. To check extension, stability, and the position of the teeth relative to the
soft tissues.

e Together in mouth. Examine vertical dimension, occlusion, aesthetics, and phonetics ('S' sound
will be affected by an ! or | FWS).

Seek the patient's opinion Some advocate getting patients to sign an acceptance slip before going
to finish.

Prepare post-dam This should be placed just anterior to the vibrating line on the palate, which can
be assessed by asking patient to say 'Aah'. The degree of compressibility of the tissues is assessed
and the depth of the post-dam cut accordingly (usually ~1 mm). The post-dam is prepared on the
upper cast with a wax knife in the shape of a cupid's bow.

Complete prescription to the technician This should include:

e Any changes in posterior tooth position or anterior tooth arrangement.

e For fibrous undercuts >4 mm and bony undercuts >2 mm, decide whether they are to be
plastered out or the flange thickened for adjustment at finish.

e Tin-foiling for relief of hard or nodular areas, if required.
¢ Gingival colour and contour.

e Denture base material. This is usually heat-cure acrylic; however, metal bases are indicated for
patients with a history of fractured dentures.

¢ Identification marker, which is preferably legible.

Common problems and possible solutions
e Over-extension of flanges. Reduce.

e Under-extension of flanges. Try a temporary wax addition to flange first, to check effect of
extending it. If this is satisfactory a new impression is required.

e Teeth outwith neutral zone. Remove offending teeth and replace with wax which can be trimmed
until correct.

e Incorrect OVD. If too small, can increase by adding wax to the occlusal surfaces of teeth, but if
too large, will need to replace lower teeth with wax and re-record OVD.

e Occlusal discrepancy or anterior open bite or posterior open bite. Replace lower posterior teeth
with wax and re-record OVD.

e Too little of upper anterior teeth visible. Reset anterior teeth to correct position and ask lab to
adjust occlusal plane accordingly.

e Too much of upper anterior teeth showing. The effect of reducing the length of the incisors can be

judged by colouring incisal region with a black wax pencil and then indicating desired change in
position to lab.
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e Inadequate lip support. An increase in support can be assessed by adding wax to the labial aspect
of the upper try-in.

A new try-in will be required if large errors are being corrected or if any doubt still exists about the
occlusion.

FITTING COMPLETE DENTURES

Some adjustment of completed dentures is inevitable following processing. On average, a 0.5 mm
increase in height occurs and a slight shift in tooth contact posteriorly. The main steps are:

Adjustment of fitting surface First, smooth any roughness and if necessary gradually reduce the
bulk of the flanges in areas of undercut until the denture can be easily inserted without
compromising retention.

Check occlusion The vertical dimension of the dentures is maintained by contact between the upper
palatal and lower buccal cusps, therefore adjustment of these should be avoided if possible.

1 Get patient to occlude and check contact with articulating paper. If contact uneven, or heavy
contacts seen, adjust the fossae.

2 For cusped teeth only, place articulating paper between occlusal surfaces and ask patient to
make small lateral movements and adjust Buccal Upper and Lower Lingual (BULL rule) cusps only to
remove any interferences.

3 Remove any interferences to protrusive movements.

4 Balancing contacts are desirable, but not essential unless they can be established easily by minor
adjustments to working side contacts. Some authorities suggest providing even occlusal contact
only at the time of fitting, allowing the patient to adapt to their new dentures before trying to
achieve balanced articulation.

Advice to the patient Verbal and written instructions should be given.

e Most patients take some time to adapt to their new dentures. During this time a softer diet is
advisable.

o If pain is experienced the patient should try to continue wearing their dentures and return for
adjustment as soon as possible so that affected areas can easily be seen.

e Although patients should be encouraged not to wear their dentures at night, adaptation may be
speeded up if they are worn full-time for the first 1-2 weeks.

e When the dentures are not being worn they should be stored in water to prevent them drying out
and warping. Plastic denture boxes are cheap, and safer than a glass of water at the bedside.

e Cleaning, p. 362.

Review The patient should be seen 1-2 weeks after fitting to ease the dentures and adjust the
occlusion. Localization of the cause of any irritation due to a flaw on the fitting surface can be
helped by:

e Pressure relief cream which is painted onto the fitting surface of the denture.

¢ Indelible pencil, or denture fixative powder mixed with zinc oxide, which is applied carefully to
area thought to be responsible and the denture inserted. On removal the mark will have been
transferred to the adjacent mucosa and should correspond with the damaged area.

If there is no obvious cause relating to the fitting surface remember that occlusal faults can cause

displacement and mucosal trauma, and an excessive OVD is a common cause of generalized
soreness under -/F (p. 364). Stress the importance of regular review of all patients with dentures.
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DENTURE MAINTENANCE

Overview

= Review patients with F/F annually. Regular maintenance will help prevent damage due to ill-
fitting dentures and will 1 the likelihood of early detection of oral pathology.

Problems caused by lack of aftercare of F/F As a result of resorption all dentures become
progressively ill-fitting, leading to loss of retention and stability. Movement of dentures in function
may result in:

e Resorption.

e Predisposition to candidal infection.

e Denture irritation hyperplasia, p. 426.

¢ Inflammatory papillary hyperplasia of the palate.

All of these are exacerbated by wear of the occlusal surfaces.

Rebasing

The terms rebasing and relining are commonly used interchangeably. Strictly speaking relining is
replacement of the fitting surface (e.g. with a temporary material) and rebasing is replacement of
most or all of the denture base.

Rebasing is indicated where the only feature of F/F that requires improvement is the fitting surface;
otherwise consider replacement F/F using copy method. For rebasing the material of choice is heat-
cure acrylic (p. 696), but this necessitates the patient being without their dentures while the
addition is being made. Self-cure acrylic applied at the chairsid