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Preface

The title, A Colour Atlas of Conservative Dentistry, implies something more than Operative
Dentistry but less than Restorative Dentistry. For instance, patient assessment, plaque control,
crowns and bridges are included whereas periodontal surgery and the provision of dentures are
not.

[t is hoped that the Atlas will provide vivid graphic support for dental students embellishing
their clinical experience and offer some fresh views and ideas for qualified practitioners.
The latter might use some of the pictures to explain certain forms of treatment to their patients.
It 1s not claimed, however, that this Atlas is in any way a testimonial to the dental paragon;
indeed a number of less than satisfactory outcomes to treatment are included to stress that all
practiioners of this most exacting art, Conservative Dentistry, experience difficulty, on
occasion, in achieving perfection!

Although some aspects of the author’s philosophy on his specialty are included by way of
introduction, the Atlas is designed predominantly to be complementary to the many excellent
textbooks on conservative dentistry and not a complete text in its own right. Pictures in this
Atlas have been chosen where they might illustrate points better than black and white pictures
found in the standard textbooks. Where appropriate, references are made to some of these text-
books and to the dental literature so that when read in conjunction with the Atlas, a full
descniption of each topic may be obtained.

Acknowledgements

The author wishes to express his gratitude to many colleagues for their contribution of photo-
graphs for inclusion in the atlas, in particular to Mr A S Britton, Professor R M Browne,
Dr J C Davenport, Dr F 1 Fisher, Dr A R Grieve, Mrs M C Grundy, Mr N Hall, Mr P S Hull,
Dr J C Glyn Jones, Dr M A Mansfield, Mr D K Partington, Dr W P Rock and Professor
D S Shovelton and to the staffs of the Clinical lllustration Department of the Birmingham
Dental Hospital and the Photographic section of the Oral Pathology Department of the
Birmingham Dental School who produced them; to Mr M Sharland of the Oral Pathology
Department for taking many of the non-clinical photographs; to Mr T C Rowbotham of
Manchester Dental School for permission to reproduce figure 145, and to the publishers,
John Wright & Sons, Bristol, for permission to use figures 408 and 410 which appear in Inlays,
Crowns and Bridges, edited by G F Kantorowicz.

Particular thanks are due 1o Dr J C Davenport for his skilful interpretation and reproduction
of the author’s scribbled line drawings.

The forebearance of the many staff, students and their patients in allowing frequent inter-
ruptions by the author and his camera is also much appreciated.

Finally, grateful thanks are offered to Mrs M Bailey for her indefatigable work in producing
the typescript and to my wife and Professor D S Shovelton for reading it and making many
helpful suggestions.



1 Patient assessment and
treatment planning

Before starting any restorative work, it 1s sound
policy to assess the patient first as a whole person.
This 1s because 1dentical clinical conditions are not
necessarily treated in identical ways. A multitude
of factors may influence the treatment plan of the
dentist, not least of which are the patient’s wishes,
avallability for treatment, age and general health.
The mouth should also be regarded as a whole
betore work 1s started on a single unit within it.
Diseased teeth may be treated in a variety of ways,
the choice being influenced for instance by the
condition of the other teeth and the supporting

structures.
In order to consider quickly and efficiently the

multiplicity of factors involved in a thorough dental
assessment, 1t 1s advisable to have a set procedure
of HISTORY and EXAMINATION to follow (see
Appendix 1).

Full information obtained from a comprehensive
scheme of enquiry will allow the formulation of a
TREATMENT PLLAN and this may vary consider-
ably for superficially similar patients. It should not
be assumed that there 1s a standard form of treat-
ment for each manifestation of dental disease. For
example, for a patient with extensive caries, the
treatment plan may be to remove the caries and
restore the teeth with the best filling matenals
available. On the other hand, for a patient who has
ineftective or poorly motivated oral hygiene, it
may be necessary to make a two-stage treatment
plan, the first part of which is to aim for good oral
hygiene. The second part would be dependent on
the outcome of the first — success leading to
advanced restorative work and failure leading to
basic minimal restorations or even extractions.
Thus, the patient’s motivation 1s a critical factor in
determining a treatment plan. In this context it is
useful to employ a Plaque Index or a Gingival
Index, which can give numerical value to progress
made in oral hygiene improvement. This can be of
help in improving the patient’s motivation, especial-
ly when associated with a disclosing solution which
enables the patient to monitor his or her progress
at home.

Age 1s another moderating factor 1n treatment
planning. One example of this relates to the
occlusal fissure which 1s found to be sticky on
probing. This would probably be filled without
hesitation when found in a first permanent molar
of a child aged seven, having probably become
carious after being at risk for only one year.
Finding exactly the same clinical evidence 1n a
patient of say 46 would lead one to keep the
tooth under review rather than filling a tooth which
in 40 years had produced only a sticky fissure!

Although this Atlas deals mainly with the con-
servation of the teeth, this subject must never be
considered in isolation to the neglect of other
specialties. Simply because it 1s technically possible
to restore a tooth does not mean that the tooth
must be restored. In the concept of treating the
mouth as a whole, reference to the patient’s needs
of orthodontic or prosthetic treatment for instance
may lead to the decision of extracting a tooth which
was capable of being restored. Inter-relationships
between specialties must also be borne in mind
for instance in the design of a partial denture,
which may in turn influence the design of a
restoration 1f rest seats and retentive undercuts

are involved.
Many personal factors can modity a treatment

plan as, tor example, the availability ot a patient
to attend for a lengthy series of appointments.
The 1deal treatment plan might include the pro-
vision ot crowns, bridges and inlays but the patient
may be unable to find the time for this advanced
work to be done. The time involvement could
then be reduced by restoring the smaller lesions
with amalgam or composite, extracting the teeth
needing more complex restorative work and pro-
viding partial dentures to replace these. The
possible permutations of Treatment Plans are far
too numerous to list here but a tew general
principles are given as a guide to priorities.




|. The treatment of pain must take precedence

over all else.

Teeth of doubtful vitality or with extensive

carious lesions should be thoroughly mnvesti-

gated before a definitive treatment plan is made.

Large lesions should be stabilised at an early

stage with zinc oxide/eugenol dressings so that

the lesions do not progress whilst waiting ther
turn for treatment.

3. Scaling. polishing and plaque control should
precede all other treatment, except that for
pain and stabilisation, for the following reasons
a. It gives the opportunity for the patient’s

motivation and effectiveness in plagque con-
trol to be monitored at succeeding visits.

b. The patient’s response to plaque control may
have a bearing on the rest of the treatment
plan.

¢. Being comparatively pleasant and painless,
scaling and polishing is a good introduction
to a course of dental treatment and helps to
establish a good operator/patient relationship.

d. The improvement in appearance and fresh-
ness of the mouth following scaling and
polishing can raise the patient’s interest in.
and appreciation of, dentistry.

. It often results in a pleasanter mouth for the
operator to work in.

f, 1t should remove certain impediments 1o
operative dentistry — for instance, the likeli-
hood of gingival haemorrhage should be
reduced, the true shade of the teeth can be
seen for accurate colour matching, the true
gingival margin will be established before
teeth are prepared for crowns, calculus will
be removed to allow the proper application
of a matrix band.

g. The need for penodontal surgery can be
decided.

4. Where a partial denture and restorative work
are both required, the denture should be
designed before restorative work is started but
the restorative work should be completed before
impressions are taken for the denture.

Il

Bearing these priorities in mind, the majority of
treatment plans for restorative dentistry resolve
themselves into straightforward periodontal treat-
ment, the filling or restoring of teeth and the
occasional extraction, brnidge and partial denture.

However, certain conditions can make treatment
planning a little more complex. as for instance,
where there is unusual or gross tissue loss involving
several teeth or where there is mal-formation,
mal-position or congenital absence of teeth.

Tooth notation

Throughout this Atlas, tecth are designated by
Palmer's Notation. The four quadrants are indicated
viewing the patient from in front. thus [Q is the
upper left quadrant. The permanent teeth are
numbered from 1 to 8. from central incisor to third
molar and the pnmary teeth from A to E, from
central incisor to second molar. Thus the upper left
first permanent molar is shown as . Palmer’s
Notation and that of the Fédération Dentaire
International (FDI) are given below for companson.

Patient’s Right Patient’s Left
8 76 5 4 3 21 1 2 3 4 5 6 7 8
I8 1716 15 14 1312 11 | 21 2223 24 25 26 27 28

48 47 46 45 M 43 42 40 31 3233 M 35 36 37 3K
8 76 5 43 21 1 234 56178
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2 Plaque

For any particular patient, the amount of plaque
retained on the teeth can vary considerably accord-
ing to the inter-relationship between dietary intake,
and the frequency and effectiveness of the plagque
removal methods emploved. Whilst it is not in-
tended that this Atlas should act in any way as
a text on Preventuve Dentistry or Periodontics,
nevertheless it must be emphasised that effective
plaque control should be the precursor of the
restoration of teeth. In this endeavour, it 1s
important for the dentist to be able to monitor
the plagque state of the mouth. Such monitoring
1s more meamnghul to the dentist and dramatic
tor the patient af 1t can be measured, and there

I The gingivae seen here are as nearly perfect as
can be achieved with the conscientious use of
plague control methods. The gingivae meet the
teeth in a “knife-edge” margin, the contour of which
follows the amelo-cemental junction around all
teeth. The interdental spaces are well filled and
the gums are light pink and show stippling.

2 Most surfaces of the teeth of this patient are
Iree of plaque but a disclosing solution reveals
very light_deposits which mught otherwise have
gone undetected, particularly inter-proximally in
the upper nght quadrant and lower incisor region.

are several plague and gingival indices that can be
used for this purpose. One such plague index
(Appendix 2) is the Patient Hygiene Performance
(PHP index) of Podshadley and Haley (1968).
The significance of this index will of course be
nfluenced by the time interval since the patient
last cleaned his or her teeth, and this must be
borne in mind when discussing it with the patient,
A similar sampling technique is used in the plagque
index of Silness and Loe (1964). Areas of gingivitis
based on numerical values of degrees of inflam-
mation can also be counted, although Silness and
Loe stated that the presence and amount of plague
alone gives adequate expression of the state of oral
hygiene.




I & 4 Without the aid of a disclosing solution,
the plaque deposits on these teeth are barely
detectable. Occasional shght signs of gingival
inflammation indicate where deposits might be (3).
After the use of a disclosing solution, widespread
plaque deposits against the gingival margins are
revealed (4).

2 & 6 A thin film of plagque near the gingival
Margim - Siness and Loe Grade | - 15 detectable
by running a probe across the tooth surface (S5).
The plaque is however better seen by the more
sensitive method of applying a disclosing solution
(6)

10
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7 & 8 These gross plaque deposits near the
gingival margin are obvious to the naked eye -
Silness and Loe Grade 3 - resulting in universal
marginal gingivitis. This is recognised by the
tolled” gingival margins, the swollen interdental
papillae due to the oedema and the reddening of
the free gingivae due to hyperaemia. The use of
Neutral Red as a disclosing solution is recommend-
¢d more to shock the patient than to inform the
dentist (8).

9 Heavy deposits of calculus are usually seen
without recourse to disclosing solutions as on the
lingual surfaces of 321[123. The heavy staining,
possibly by tobacco, tea or coffee, indicate that the
deposits are longstanding ones. It is necessary for
the dentist to remove this calculus to allow the
patient to get access to the teeth to keep them free
of plaque deposits by home care. Smaller deposits
of unstained calculus which match the colour of the
teeth are readily revealed with the air spray. This
reflects the gingivae to give a good view into the
pocket, and by drying the calculus turns it to a
chalky appearance which contrasts clearly with the
enamel.

10 The complete absence of any oral hygiene in
this mouth is emphasised by the lavers of des-
quamated epithelium, which have been left un-
disturbed on the attached gingivae.




11 This patient has exceptionally heavy deposits
of calculus on both upper and lower teeth on the
right and no obvious deposits ¢lsewhere. This
condition is brought about by the avoidance of
chewing on the right side and should warn the
dentist to look for some underlying cause for this.

Plaque control

12-16 Following removal of all deposits from the
teeth. it is essential to guide the patient in methods
of plaque control if rapid re-deposition is to be
prevented. lIdeally, before any course of con-
servative treatment is started, the panent should
demonstrate his toothbrushing technique (12) and
this should be improved by the dentist where it 1s
found to be inefficient and checked at subsequent
visits throughout the course of treatment.

Interproximally, the teeth are not usually acces-
sible to the toothbrush. Where there 1s evidence
that plaque is causing inflammation of a papilla,
the proximal tooth surfaces can be cleaned by
dental floss (13) which wipes off the plaque deposits
from each tooth in turn. Where there 1s difficulty
in introducing dental floss. for instance between the
abutment teeth of the bridge seen here (14), 1t may
be assisted by a floss threader. The floss threader
(a) is passed from the buccal to the lingual side
of the space, after which the floss (b) is fed through
the loop of the threader and 15 pulled through in the
manner of threading a needle.




It 15 possible to use a wood stick interproximally
where there 1s space to introduce one ( 15). Patients
often find sticks easier to use than floss but being
straight and rigid, they do not clean convex surfaces
as effectively. At regular intervals, patients should
momtor the effectiveness of their plagque control
by the application of a disclosing solution (16).
Food dyes are cheap, non-toxic and readily avail-
able or alternatively, a simple non-irritant dye such
as neutral red may be prescribed by the denust.
Alter thoroughly cleaning the teeth, the disclosing
solution 15 applied by the patient with a cotton bud
stick and the excess 1s nnsed away. The dye wall
stain any remaining plaque which will then readily
be seen and can be removed by the patient. A
small disposable dental murror 15 essential 1o enable
lingual aspects to be checked.

17 & 18 The benefit of proper home care of the
teeth s demonstrated well by this patient who
showed marked signs of marginal gingivitis (17).
Solely by the adoption of plaque control methods,
the gingivae were restored to health within seven
weeks (18).




19 Ower-zealous use of the toothbrush should be
curbed, however, to avoid causing abrasion of the
necks of the teeth. Here the distrnibution of the

: ¥ : . E
abrasions 15 confined to hj:*-'* which mdicates a

faulty brushing technique, which should be cor-
rected by the dentist or hygiemist,

20 The gingival papilla between |12 has been
burnt by the application of 207 chlorhexidine.
This drug has been found useful for the pre-
vention of plaque formation when applied in the
proper dosage in gel form or in mouthwashes.
However, too strong a dose can be damaging to the
soft tissues.

21-24 Plaque formation is likely to be encouraged
by faulty dental treatment as, for instance, by use of
the wrong restorative matenals, by leaving
restorations unpohished. with marginal deficencies
or positive edges and by creating situations where
access for plaque removal is difficult. Itis important
to realise that faulty dentistry, or lack of proper
mstruction to the patient, can result in soft tissue
inflammation where none existed before.

21 This poorly made acrylic crown with ill-fitting
margins, for instance, makes plaque removal
difficult. The condition is further aggravated by the
‘percolation” effect resulting from the different
thermal coefficients of expansion between tooth
substance and acrylic. This condition can be
remedied by remaking a good fitting crown in
porcelain and by instituting cffective plaque
control.

14




22 & 23 The bnidge carrying the porcelain-fused-
to-gold pontic replacing the 4 is retained by a full
veneer crown on the 6 and a three quarter crown
on the 3. The gingival condition is sound at the
tme of cementation (22).

Six weeks after cementation, however, plaque
accumulation between the retainers on 65 has
caused mmflammaton of the papilla (23). This is
a situation where a threader 1s required in order to
introduce floss beneath the soldered joint con-

necting the gold units.

24 The mucosa under the pontics replacing the
1|12 was found to be severely inflamed and
ulcerated when the bridge was removed, due to a
combnation of factors. The pontics were made of
acryhc which 1s badly tolerated by the mucosa -
either due to residual monomer or the difficulty in
obtaiming a smooth surface. Furthermore, the
pontics n the 1|2 areas have too broad a contact
with the mucosa which creates difficulty in cleaning
adequately. It 1s also possible that the technician
socketed’ the model before making the pontics, a
technique which 1s not recommended.




3 Caries

Caries diagnosis

The gross carious lesion is readily diagnosed by the
patient or any other lay person and does not
warrant inclusion here. The early lesion, however,
is often far from obvious, especially the Class II
interproximal cavity, and careful observation s
necessary if such a lesion is to be identified and
treated whilst still small.

The Class 11 lesion in its infancy 1s not usually

25 This stained ground section shows on the left
an early lesion confined to enamel and probably too
small to register radiographically. On the nght, the
carious process as well as affecting the appearance
of the enamel has also spread at the amelo-
dentinal junction and caused a reaction within the
adjacent dentinal tubules. There is stll no cavita-
tion at the enamel surface and this size of lesion
would be the smallest to be detected on a bitewing
radiograph (see 33). This is due to the comparative
insensitivity of the radiographic evidence of canes
which lags behind the actual lesion (Gwinnett
1971).

26 & 27 Premolars and molars cannot therefore
be pronounced free from caries by visual examina-
non alone. These teeth. for instance. are apparent-
ly car'es — free. (26). On bitewing examination,
however, the 7] is seen to have a large carious
lesion mesially, (27).

detectable by simple clinical means unless the
absence of the adjacent tooth allows the “white
spot’ lesion to be seen. There is no actual cavita-
tion for the probe to detect at this early stage, and
it is therefore necessary to rely on bitewing radio-
graphs wherever posterior teeth are in contact if
the smaller lesions are to be diagnosed.

16



28 & 29 The early Class | lesion rarely shows
radiographically and 1s usually detected by probing
the occlusal surface. The efficiency of this method
will vary with the sharpness of the probe, the
sharper it 1s the more early lesions will be detected.
Some ‘sticky fissures’ may turn out to be non-
carious. (28) while others are quite extensively
canous (29) despite an apparently intact occlusal
surface. However, if all sticky fissures are filled,
the majonty will have constituted a real treatment
need. An exception to filling may be made n
pauents over the canes prone age with clean
mouths or recently erupted teeth, which may
preferably be fissure sealed.

30, 3 & 32 Buewing radiographs are preferable
to periapicals for caries assessment, because apart
from reducing radiation to the patient by reducing
the number of films required, the bitewing view
of the coronal area is likely to be less distorted
than on a penapical film. A more accurate assess-
ment of bone levels 1s also possible. These points
can be contirmed by companng these two penapical
views (30 & 32) with the bitewing radiograph of the
same area (31).

R




33, M & 35 The rate of growth of an untreated
interproximal lesion 1s very vanable. [t 1s reported
bv Berman and Slack, 1973, as being surpnsingly
slow, but it can be quite rapid as seen on this
series of bitewing x-rays taken at yearly intervals.
The lesion mesially on 6| has developed to a
considerable size and a lesion has also started in
the adjacent 5. If any doubt exists about the
advisabihity of hlling a mummal lesion, 1t would
seem reasonable to monitor its progress at least
annually.

36 & 37 Buewing radiographs are not essential to
detect early carious lesions in anterior teeth as
they are thin enough to show carious lesions by
means of transilluminaton. In reflected light, there
is no evidence of caries mesially on |1 in this patient
(36).

If a bright Light is used and the anterior teeth
are examined trom the palatal aspect, a canous
lesion will show readily as a shght shadow within
the body of the crown (37 — arrowed). It 15, of
course, necessary o polish off any surface stain
before transilluminating to avoid confusion.




38 This sectioned upper central incisor shows a
minimal canes lesion on the left. similar to that
which would have created the shadow seen in the
previous figure. The lesion has spread at the
amelo-dentinal junction, but has not vet caused
actual cavitation by breakdown of the overlying
enamel. The earher lesion seen on the nght might
just be detectable using transillumination.

39 Larger Class 111 lesions can be seen by reflected
light as is the case with the mesial lesions in 1)1

40, 41 & 42 Recurrent canes is readily detected
if unsupported ¢namel breaks away from the
margin of a restoration, to reveal the carious
dentine below as seen bucco-cervically to the
amalgam in 7| (40).

Before the collapse of unsupported enamel,
the colour changes indicative of carious dentine
can often be seen, by the observant operator,
through the semi-translucent enamel. An extensive
example of recurrent caries 15 shown here (41)
around the amalgam restoration in |3,

Recurrent carnes in the depth of a cavity or at
the cervical margin may not be seen chncally,
although it may be suspected when a history
mdicative of pulpitis 15 given by the pauent.
Bitewing radiographs will often show recurrent
caries under such conditions (42) as 15 the case
cervically to the amalgam restorations in 65],

41

-
W,

19



43 Unexpected canes confined to a few teeth in
the mouth often indicates a specific local factor.
The cause of the extensive Class V lesions in [123
has been traced to mint sweets which were allowed
to dissolve slowly in the adjacent buccal sulcus.

44 The search for canes is frequently imuated by
the pathognomonic pain picture obtained from the
patient. On occasion, however, a thorough
examination fails to discover any exposed dentine
to account for the symptoms. A possible explana-
tion may be found in the ‘cracked tooth syndrome’
which was the case in respect of this |6 The
enamel 1s cracked through its full thickness disto-
palatally in two places, allowing slight movement
of the enamel duning mastucation which stimulates
the underlying dentine. This syndrome 15 becoming
recognised as a frequent cause of previously
mystenous toothaches (Cameron 1964 and 1976).
Removal of the cracked enamel and replacement
with a suitable filling may result in relief of the
symptoms if the crack is confined to enamel.

Caries prevention

As well as plague control and dietary advice, two
other methods of canies prevention can be con-
sidered, fissure sealing and topical fluonde applica-
tion. Despite the proven value of systemic fluoride
In preventing canes, it is not as effective for fissured
surfaces as it 15 for smooth surfaces of the teeth.

This 15 related to the difficulues of efficiently
cleaning fissured areas, and a method of over-
coming this problem is to obliterate the plaque
retentive fissures by filling them with a resin as
recommended by Gwinnett and Buonocore (1965).



Fissure sealing

45-51 The [6 shown here is recently erupted
and canes free (45) and is considered suitable for
fissure sealing.

lts occlusal surface 15 cleaned as thoroughly as
possible with a brush and polishing paste (46) in
order to present a bare enamel surface to the
etchant.

This is applied with a brush (47) or small
pledget to the fissure and the enamel immediately
surrounding it.




For the best result, the etching fluid is kept on
the move, usually for about 60 seconds. After
washing away the etchant and dissolved enamel
with water, the surface is dned thoroughly, after
which the etched surface will appear “chalky’ white
when compared to the onginal surface (48). The
effect on the enamel is demonstrated by this SEM
picture of an etched enamel surface (49). The
grossly irregular surface created provides an excel-
lent mechanical lock for the resin. From this point
onwards scrupulous moisture control must be
maintained if the etched surface s not 1o be
contaminated with saliva, which would intertere
with the retention of the resin. The resin s flowed
into the fissures and over the etched cnamel
using a small brush (50).

Finallv, the sealant 15 polymenised using an
ultra-violet light source (51). Some sealants are
polymerised chemically by mixing the resin with an
activator.

.
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Topical fluoride application

Fluoride can be added to the enamel surface by
topical application, thus increasing the enamel’s
resistance to decalcification. This can be done daily
by the patient through the use of a fluoride con-

52& 53 Awpical Auonde applicanon kit contains
a senes of different sized trays with parually in-
flated rubber limngs. The appropnate size tray s
chosen, into which i1s placed a paper liner which is
then filled with the fluonde gel (52). This is placed
into the patient’s mouth. Closure onto the tray
with the opposing teeth caused the rubber insert to
apply pressure to the gel forcing it between thg
teeth. This is left in place, usually for two minutes,
salivation being dealt with by drammage tube n-
corporated mto the tray (33).

Stabilisation

Canes, being a progressive disease, extends further
into the tooth with time. If this destructive process
15 10 be minimised, it should be treated as soon as
possible, preferably with a permanent restoration.
On occasions, however, it 1s not possible to treat all
the canes completely for several weeks. as for
nstance, in the case of a patent requiring multiple
fillings. In this event, it 15 wise to prevent the
turther increase in size of any large canous lesions
by temporanly dressing such teeth with a zinc
oxide/eugenol cement — a process known as
stabilisation. If stabilisation is to be fully effective,
three simple cntena need to be satisfied:

1. The cavity created should be retentive,

2. The surrounding enamel should be strong

enough to resist subsequent fracture.
3. The margins should be canes free.

taining toothpaste or fluonde rinse. A boost to the
surface fluoride can also be given by the dentist
by penodic topical applications of a gel contaiming
a mgh concentration of fluonde.

52

Such minimal preparation can be quickly done
tor several teeth with chisels and excavators, and
often without the need for rotary instruments or
local anaesthesia. The carious lesion will thus be
arrested by a combination of a marginal seal,
which prevents further nutniment from reaching
the bactenia, and by the antiseptic nature of the
dressing. This procedure should also eliminate
incubation areas for micro-orgamisms ( McDonald
1960)) and allay any pain attributable to dentine
irritation. However, care should be taken with
both history and examination to identify situations
where the pain picture indicates severe pulpitis or
apical periodontitis, associated with an open
carious exposure of the pulp. If such a cavity were
o be closed with a dressing, a severe reaction due
o lack of drainage may ensue.
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34  This ground section shows an extensive carnous
lesion occlusally of a size that would warrant
stabilisation. The amount of enamel and canes
removal required is indicated. Note that it 1 not
necessary, at this stage. to make the cavity canes-
free. As such preparation does not extend into
sound dentine, there should be little discomfort
caused and therefore no need for anaesthesia.

55 Large cavities in the lower molars have been
stabilised with zinc oxide/eugenol dressings. Whilst
still un-set, their occlusal surfaces are contoured by
the opposing teeth so that a traumatic occlusal
relationship 1s avoided.

4 Pulp capping and partial

pulpectomy

If the pulp of a woth becomes exposed, a chowce

has to be made from four possible methods of

treating the condition:
Pulp capping
Partial Pulpectomy
Pulpectomy

Extraction of the tooth

The first decision to be made is whether the
interests of the patient are best served by saving
the exposed tooth. There should of course be no
medical contra-indications existent such as valvular
disease of the heart. If it 1s decided to save the
tooth then usually the best prognosis follows
pulpectomy and complete root filling. If, however,
pulpectomy is comphlicated by an immature open
apex or some other anatomical difficulty, it may be
necessary to resort to pulp capping or parnal
pulpectomy.



Pulp capping

The technique of pulp capping involves covering
the exposure with a suitable dressing material, in
the expectation that the opening will be repaired
by secondary dentine laid down by the pulp.
Certain criteria therefore must be satisfied if this
procedure i1s to be adopted with any hope of success.

1. The pulp should be vital and not infected

2. The exposure should be small (< 1.0mm

diameter)

56-58 The pulp wound is first covered with a
dressing — usually calcium hydroxide — that will
induce calcific repair (56). This may be introduced
with a probe and allowed to flow over the wound
without causing pressure on the pulp itself.

A pulp cap, prefabricated in plastic or soft
metal, is then placed over the dressing (57) and in
such a position as to give protection to the exposure
from pressure, during the subsequent stages of
filling.

The base cement 1s placed in the usual way, care
being taken not to dislodge the cap, and the tooth
is then ready to receive a permanent filling (58).
The tooth should be monitored over the next few
months for any untoward symptoms. Periodic
vitality tests and radiographs should be under-
taken to indicate whether the pulp remains vital
and whether calcific repair has taken place.

3. There should be no associated symptoms

If all these criteria are satisfied, there is a
reasonable chance that repair will occur without
unpleasant sequelae. It may, however, be difficult
to assess accurately the absence of infection, more-
over the lack of symptoms does not always imply
freedom from progressive pulpitis.




Partial pulpectomy

Where the criteria for pulp capping cannot be
satisfied and pulpectomy is contra-indicated, then
partial pulpectomy may be considered. The cnitena
for this to be successful are that the tissue in the
pulp canals should be deemed vital and free from
infection.

Partial pulpectomy involves removal of the
coronal pulp tissue leaving a clean small wound at
the entrance to each pulp canal, which is dressed

59-71 The first stage of this partial pulpectomy
technique is to prepare a caries-free cavity giving
a wide access to the pulp horns, which should
just be exposed (59 & 60).

6l

with calcium hydroxide in order to induce calcific
repair.

A technique for partial pulpectomy has been
described by Britton (1976). He states that a
successful outcome is dependent on the tooth being
vital, with no history of pain, and on the absence
of excessive bleeding at the time of pulpal excision
which would suggest absence of inflammation in
the pulp canals. The younger the patient the better
the prognosis.

The roof of the pulp chamber is then separated
from the tooth by a series of channels cut between
the pulp horns (61 & 62). Care should be taken
to restrain the depth of cutting to the thickness ol
the dentine, and to avoid unnecessary trauma Lo
the pulp or introduction of debns into the pulp
chamber.

6l
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The roof of the chamber can then be removed
in one piece (63).

Amputation of the coronal portion of the pulp
starts with its separation from the walls of the
chamber by a sharp large excavator. This excavator
15 then introduced between the pulp and the
chamber floor until it 15 in a position to sever
the connection with the radicular pulp tissue. This
should be done with a single clean cut across the
entrance 1o each canal. The coronal pulp tissue can
then be removed intact (64 & 65). This will result
in slight haemorrhage which can be absorbed onto
a small pledget of cotton wool. If haemorrhage at
this stage 1s excessive, it 1s deemed to indicate an
existing hyperaemia and the prognosis for the satis-
factory formation of a calcific barrier would be
poor. Complete extirpation and root filling should
then be considered.

When haemorrhage has ceased, calcium
hydroxide paste 1s introduced gently onto each
pulp wound with a Jiffy tube (66). A small metal
disc shaped from matnx band material is stenlised,
and placed onto the floor of the cavity to create
an artificial roof to the pulp chamber (67).
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The metal disc should be well supported by the
cavity floor which has been cut considerably wider
than the pulp chamber. It is held in place with a
zinc phosphate cement (68) and the remainder of
the cavity is dressed with ZOE.

The completed partial pulpectomy is depicted in
a line diagram (69) which shows the gap preserved
between the wound dressing and the metal plate
This provides expansion space should it be required
and thus prevents pressure being exerted on the
healing pulp tissue. Advantages of this technigue
are that any heat from tooth cutting is confined to
the pulp chamber roof, well away from the radi-
cular pulp, and the secure metal plate protects this
pulp tissue from pressure when the temporary
cement is being compressed to achieve sound
marginal adaptation.

Successful healing will result in the formation of a
calcific barrier over cach pulp wound (70). The
vitality of the tissue in each pulp canal and the
integrity of each dentine bridge should be checked
individually by re-opening the pulp chamber at
approximately eight weeks post-operatively. After
washing away the calcium hydroxide and blood
clot, the dentine bndges can be inspected (71)
and an electric pulp test performed on each root
in turn. Any canal that does not contain vital
tissue should be root-filled. The bnidge areas are
then re-dressed with calcium hydroxide and the
tooth filled permanently with fortified zinc oxide/
eugenol and amalgam.

Masterton (1966) has pointed out that the
anatomy of the molar tooth is such that it allows a
clean cut to be made when amputating the coronal
pulp tissue. Because of this, hacmorrhage is
minimal, and healing is by ‘first intention’ and
tubular dentine formation.

Metal plate

Space

Calcium
Hydroxide

Blood clot



S Suspicion of non-vitality

It 1s important, during the examination of a patient,
to identify any tooth that 1s non-vital in order that
approprate treatment may be carried out as soon
as possible. There s always the risk that an
infected pulp may exacerbate into an acute
periapical abscess if left untreated. Even if the
condition remains chromic, changes in the penapical
bone may progress considerably making eventual
treatment more difficult than it need be. In patients

Tooth discolouration

72-74 This example (72) 1s an extreme one,
probably resulting from the pulp being hyperaemic
at the ume of pulp death. The discolouration is
due to breakdown products from the blood, the
pigments of which enter the dentinal wbules and
are then wisible through the semi-translucent
enamel. If there 15 not an excess of blood in the
pulp when it dies, then the discolouration may be
munimal.

Sometimes darkening of the crown (73) gives a
false impression of non-vitality, when this is due to
calcification within the pulp chamber interfering
with the translucency of the crown. In this example
the 1| gave a vital pulp response. A radiograph
shows that calcification has reduced the pulp size
(74).

73

with certain medical conditions, such as valvular
heart disease, such a potenual nidus for infection
can be a senous hazard to health. Thus a look-out
should be kept for teeth which may be non-vital
and where suspicion exists, tests for vitality should
be made.

The following are some of the conditions under
which a tooth may be suspected of being non-vital:




Signs of apical inflammation

75 & 76  An abscess is about to point through the
mucosa buccally to the upper right central incisor
(75). The source of this infection can be pulpal or
periodontal. A negative response from 1] will
confirm the origin as being pulpal. Of equal
significance would be an existing sinus or, less
obviously, a healed sinus which may show only as a
small pinhead of scar tissue. A more widespread
reaction (76) than the chronic and well defined
lesion of the previous figure probably indicates an
acute infection. It may well be periodontal in
origin and it is of diagnostic importance to perform
vitality tests on all the teeth in this region.

Excessively large restorations

77 Any restoration (or carious lesion) that is con-
siderably larger than classical may well be
associated with a non-vital tooth. Here suspicion
of the large restorations is greater, due to the re-
current canes around the amalgams in [57.

Fractured incisors

78 Any unfractured teeth, upper or lower, which
may have been affected by the blow causing the
fracture should also be tested. Paradoxically, it 1s a
frequent finding that the fractured tooth remains
vital whilst adjacent unfractured teeth are non-
vital.




Unlined silicate or composite
restoration

T9& B0 This patient complained of tenderness of
the 2 which was restored with a large gold inlay (79).
Routine vitality testing was performed on the upper
front six teeth. This confirmed that the heavily
filled 2 was non-vital and further investigation
showed this to be due to an exposure created during
cavity preparation. The symptomless 2| was also
found to be non-vital though it had only a simple
silicate restoration. Radiographs revealed the
absence of a lining under the silicate and an
extensive area of bone loss periapically (80).

Testing for vitality

A tooth is considered to be vital if a response can
be elicited from a stimulus applied to the dentine
or the pulp ussue. If a tooth’s vitality i1s in doubt,
therefore, the matter should be resolved before a
local anaesthetic 1s administered. The simplest
vitality procedure can be to start cavity preparation
without anaesthesia and if a response is elicited
from the dentine, this would indicate the presence

81 The most reliable form of pulp testing is
performed using an electric pulp tester of which
there are many proprietary makes available. The
stimulus from such an instrument is capable of
gradual vanation and can be measured. However,
it is unwise to read too much significance into
variations between teeth of response to the EPT as
there are many factors which can affect this. The
test 15 most useful 1in identifying a non-vital tooth
through a nil response. The slow build-up of
stimulus 1s an advantage in avouding false results
and for each tooth the level of response should be
repeatable. It is important, if false results are to be
avoided, to make a good moist contact between the
operator’'s hand and the patient’s soft tissues.

of vital pulp tissue. Care must be taken in inter-
preting such a response from a multi-rooted tooth,
where it 15 possible to have lost vitality in one root
canal whilst maintaining it in another.

If sumulating the dentine with bur or probe is
not conclusive or appropriate, other vitality tests
may be applied to the dentine via the enamel.




82 & 83 A response to a cold stimulus can be a
simple method of determining vitality. A pledget
of cotton wool soaked in a highly volatile liquid
such as ethyl chloride (82) can be applied to a
dried tooth (83) to evoke a response to cold. A
negative response, however, does not always imply
non-vitality due to numerous factors which might
msulate the pulp from experiencing the cold
stimulus, which itself will vary as evaporation
ceases. False positive reactions may be obtained
due to the pressure of application being elicited
by the periodontal ligament, and mistaken by the
patient for a vital response.

84 An alternative to cold is to apply a hot
stimulus. Gutta percha can be heated and applied
to the tooth. The tooth surface in this instance
should be moist so that the gutta percha can be
withdrawn quickly if pain is produced. This
method has drawbacks similar to those of ethyl
chlonide, due to periodontal response and the
variability in temperature of the stimulus.

Root canal therapy

Whilst root canal therapy is an integral part of several recommended textbooks, illustrated in
conservative dentistry, its specialised nature makes black and white, devoted entirely to this topic.
monograph treatment more appropriate. There are

Ll
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6 Control of moisture and tissue

retraction

Maoisture in the mouth arises mainly from the
saliva of the patient and the water introduced by the
dentist for cooling or cleaning purposes. A minor
source s from mucous glands, gingival
haemorrhage and seepage of gingival Aluid from the
gingival crevice. Effective control of this moisture
15 essential for a variety of reasons.

Patient comfort

The patient cannot remain comfortable and relaxed
whilst fluid is collecting in the mouth. This can
be particularly distressing for the patient in the
supine position. There is the risk that this might
give nise to swallowing at a time when closing the
mouth could be dangerous, for instance, during

cavity preparation.

Operating efficiency

To avoid delays due to the patient wishing to empty
his mouth at frequent intervals.

Visibility

The fine detail of much in restorative dentistry
can only be seen when the tooth concerned is dry.
During cavity preparation, however, a water spray
is required to avoid overheating the dentine and
pulp. At this time, one of the most difficult
things to achieve is good visibility.

Avoidance of contamination

Unless adequately controlled, fluids can act as a
separating medium between tooth substance and
the dental material being applied — lining, base,
fissure sealant, acid-etch composite or cement —
and prevent proper adherence. The physical pro-
perties of many filling materials will deteriorate if
moisture contamination is allowed to occur. De-
layed expansion will follow moisture contamination
of amalgam for instance. Impression materials will
fail to record detail accurately if the surfaces
concerned are not dry ( see 363). This is particularly
so with silicone based impression materials which
are mutually repellant with water.

Control of sepsis

Saliva, being highly infected, must be prevented
from entering the pulp chamber during root canal
therapy when sterility is to be achieved.

The problems set by these requirements of fluid
control can be solved by the use of one or more of
the following:

- . high speed

Suction low speed

Air jet

Absorbant matenal

[solation

Styptics and coagulants




85 During cavity preparation, the water coolant
can be removed from the mouth with a high speed
aspirator operated by a chairside assistant. If the
apparatus is efficient and the working end properly
placed, all water, together with tooth and filing
debns, will be removed before it can fall to the back
of the mouth, thus making other devices
UNNECCessary.

86 The chairside assistant can also aid visibility
by retracting soft tissues, in this case the cheek,
with the aspirator nozzle and by keeping the mirror
clear of water droplets with a continuous air jet
from the air syringe.

87 During the insertion of materials, dryness of
the teeth is obtained with an air jet and maintained
most simply by the use of cotton wool rolls and
saliva ejector. The cotton wool rolls are placed in
the buccal sulci to absorb secretions from the
parotid duct, and from mucous glands in the cheek.
The saliva ejector should possess a tongue flange
if lower teeth are being treated. It will remove
secretions ansing from the submandibular and sub-
lingual glands. It will also act as a tissue retractor
by holding the tongue away from the teeth and,
with the patient’s assistance, will prevent the floor
of the mouth from lifting and wetting the site of
operation.
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B8 Care should be exercised in removing cotton
wool rolls especially if they have been in place for
some time in a fairly dry mouth. This is because
the roll may become adherent to the mucosa and
if removed forcibly, can tear the soft tissue. Here it
can be seen that the roll is well attached to the
lip and will need to be sprayed with water to
separate 1t without trauma.

89 & 90 Sometmes in young patients or patients
with short upper lips, there is not room to place
the cotton wool roll away from the operating area
and it then obscures vision and access (89).

®

In this eventuality, a small roll of dental gauze
may be substituted for the cotton wool roll. The
less-bulky gauze can be placed well out of sight in
the buccal sulcus. In this view the lips have had to
be retracted to show it (90).




91 &92 Toobtain a perfectly dry and stenle held,
protected even from the moisture in the patient’s
exhaled air, a rubber dam should be used. A senes
of appropriately spaced holes are punched in a sheet
of rubber. The rubber dam is passed between the
teeth by ‘knifing’ one edge of each interdental
piece of rubber past the contact point (91).

For good retention round anterior teeth, it is
advisable to involve two teeth on either side of the
one to be treated. Retention is further assisted with
ligatures of dental floss tied with a double “surgeons’
knot (92). Before completing the knot, the hgature
should be pushed past the cingulum onto the taper
of the root. This will prevent the rubber dam from
slipping towards the incisal margin and will carry
the rubber well into the gingival crevice, keeping
the whole of the crown fully solated. Stenlity is
achieved when necessary by swabbing both the
teeth and dam with a suitable antiseptic.

93& 94 Toremove the dam, the ligatures are first
removed, the knots being guickly undone with the
aid of a dental probe (93). Removal of the dam
iself is facihtated by stretching the interdental
sections in a buccal direction, where they can be
cut with scissors (94).




95 If there 15 the nsk of the rubber dam being
displaced by pressure from the patient’s cheeks, the
distal ends of the dam may be held firmly in place
with rubber dam clamps. Here a premolar clamp
has been apphed to the first premolar and it will be
noted that it 15 not essential to have this tooth
through the dam.

9% & 97 An alternative to the clamp tor this pur-
pose 15 to use a thin strip of rubber dam which can
be stretched (96) and then wedged past the contact
between the central incisors (demonstrated here
on central incisors) (97)

M

98 Molar teeth for root canal therapy are best
isolated individually with a molar clamp. Retention
and retraction of the dam is aided by means of a
second clamp on the contra-lateral molar.

99 The so-called ‘butterfly’ clamp can be used on
incisor teeth if ligaturing proves difficult. However,
such a clamp does restrict access to the tooth and
its superimposition on a radiograph may obscure
some important detal.




100 & 101 A local papillitis (100) may make access
for cavity preparation difficult, and consequent
gingival haemorrhage and seepage may
contaminate the restoration if the application of
rubber dam is not contemplated.

Retraction of the papilla and a dry field may be
obtained by the insertion of a length of adrenalin-
impregnated string (101). The gingival blanching
seen here indicates the effect of pressure from the
string, which produces a local hyperaemia.
Haemostasis will be further assisted by the
adrenalin.

102 The creation of a dry gingival crevice,
immediately prior to taking an impression of a sub-
gingival preparation, can be greatly assisted by the
use of an alum/adrenalin solution (Wilson and Tay
1977). A drop of this solution {Appendix 3) is
picked up between the beaks of the tweezers
{arrowed ) and introduced into the gingival crevice.
After a minute the crevice is washed and dned.
The adrenalin acts as a haemostatic and the alum
causes precipitation of gingival fluid, thus providing
a dry field. The technique is also of value m
obtaining dryness in the gingival region during the
packing of amalgam cavities. Because of the
possibility of absorbtion of adrenalin through the
gum, this solution should not be used on patients
for whom adrenalin is contra-indicated.

3K
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Protection of the airway

During dental treatment, it is important to ensure
that foreign bodies do not pass via the pharynx
into the gut or the trachea and lungs. The risk is
particularly high when the patient is supine, and
items dropped in the mouth can fall directly into
the pharynx if this is not effectively sealed, at the
tume, by contact between the soft palate and the
tongue.

The vanety of such foreign bodies is consider-
able, including pieces of tooth or filling, burs,
calculus, dentine pins, reamers and files, root fill-
ing pownis, crowns, bridges or inlays. The ideal
protection is provided by rubber dam but this is
not always practicable.

103 A ‘“butterfly’ sponge, with a safety cord at-
tached, may be used to protect the pharynx
whenever there is the risk of a foreign body falling
to the back of the mouth.

104 During root canal therapy when rubber dam
is not in place, the further precaution should be
taken of tying lengths of dental floss to each reamer
and file, so that it may be recovered easily if
dropped into the mouth.
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7 Bases and varnishes

Bases and varnishes are matenals placed in cavities,
for a variety of reasons, before the final fillings or
restorations are inserted (Appendix 4). Which

105 The minimal amalgam cavity cut only to
classical depth i.e. just into dentine, requires only a
varnish before insertion of the amalgam. If a base
were to be included, the cavity would become too
shallow and the resulting amalgam restoration
would be weakened. Further deepening of the
cavity solely to make room for a base is

unwarranted.

106-109 The deep cavity, where the caries is
judged to have approached closely to the pulp
(106) needs to be lined in three stages.

A wash of sub-base material is placed first on the
pulpal floor (107). The depth of the cavity is next
reduced to classical proportions with a base (108).
Finally, the cavity surfaces are given a coat of
varnish.

107

material to use will vary with the size and depth of
the cavity and the filling material to be inserted.




All three stages can be summarised in diagram-
matic form (109). The cavity is indicated in blue,
the sub-base in green, the base in vellow and the
varmish in red.

110 Chemucal protection of the dentine and
pulp 1s required beneath a composite or silicate
restoration — this can be achieved most readily
with a quick setting calcium hydroxide cement
introduced with an applicator or small brush. In
this view, a ball-ended applicator has placed a drop
of calcium hydroxide cement on the axial floor of
the cavity, and is spreading this to cover all the
exposed dentine. Eugenol containing cements
should be avoided for this purpose due to the
deleterious effect of the eugenol on the filling
maternial.

11l & N2 Minimal depthr gold inlay cavities
require no base. A certain amount of thermal
insulation is provided by the cement with which the
inlay is inserted. A cement base may be required
however to eradicate an undercut. Minor under-
cuts should be removed during cavity preparation
(111 & 112 left). Where, however, an undercut is
considerable, due to the extensive spread of caries
at the amelo-dentinal junction (111 right), a choice
has to be made between cutting back or blocking
out. To cut back the overlying enamel may so
weaken a cusp that it has then to be capped (see
227) and 1t may be preferable to achieve withdrawal
form by eliminating the undercut with cement
(112 right).

112
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8 Amalgam restorations

Most textbooks of Restorauve Dentistry deal at
length with all aspects of the amalgam restoration.
Some indeed deal exclusively with this topic
(Gainsford 1976). It 1s not intended therefore to

113 Amalgam is by far the most commonly used
matenal for the restoration of teeth and as seen
here, the result can be very satisfactory. To achieve
such a high standard demands close attention to
detail at all stages of the technique — cavity pre-
paration, marginal finish, condensation with
effective moisture control, carving and polishing.

Cavity preparation

114 For reasons both of pulpal integrity and lor
maximum preservation of sound tissue, the depth
of the cavity should be cut, in the first instance,
just into dentine to give a cavity depth of about
2. 5mm. When the outline form is established, any
remaining pulpal caries is removed by the careful
use of a large sharp excavator, directed so as (o
avoid direct pressure towards the pulp. Some
operators prefer to use for this a slowly rotatng
large round bur. The resultant cavity form s
shown in blue. It 15 dangerous to cut the outhne
form at the maximum depth in a single stage, as
this is to risk causing a pulpal exposure, and
furthermore unneccessarily removes sound dentine
(shown n red).

a2

cover exhaustively such a large subject in this
Atlas. A number of examples have been selected
of points particularly worth visual emphasis.




115 The cervical margin of a Class Il cavity
may be placed slightly supra-gingival to the gum
margin. Several benefits will accrue from this.
Gingival trauma dunng cavity preparation and
matnx placement should not occur, thus elminating
problems of gingival haemorrhage during insertion
of base and filhng. The cervical margin of the
restoration will be readily accessible to the patient’s
plague control, and penodontal irntation from a
sub-gingival margin will be avoided.

Extensive canes, however, often extends sub-
gingivally and may be the cause of a penodontal
pocket. In such instances. the supra-gingival
relanonship can be restored, by removal of gingival
nssue as indicated by the green line. This can
most readily be done with the surgical diathermy
(see 209).

16 & 117  ldeally the cavo-surface line angle of
an amalgam restoration should be WX, to provide
a sound butt-joint between the amalgam and the
enamel.

In teeth with steep cusp slopes, as in this upper
first premolar (116), creation of a W cavo-surface
line angle (broken line) would result in an exces-
sively wide cavity floor and considerable weakening
of the cusps. This is avoided by cutting as indicated
by the solid line. In order to achieve a strong WF
margin in the Amshed amalgam restoration, it
should be carved as depicted in 117 and, f
necessary, the opposing cusp should be reduced to
make room for the restoration. Any attempt to
reproduce the onginal occlusal contour (broken
line, 117) would result in a weak margin to the
restoration.

116
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118 [Dhamond and tungsten carbide cutting burs
can leave cavity margins rough and wregular
(Boyde et al, 1972) and these require smoothing
with iimshing burs, The himishing burs depicted here
have distunct advantages for doing this over more
traditonal finishing burs. They are used in the
turbine handpiece, the high speed of which allows
very smooth apphication to the enamel wihout
snatching or running out of the cavity; being with-
out blades they smooth the margins without dis-
lodging enamel prisms (Baker and Curson, 1974).
Minimally extended box walls may not allow
access to a fimshing bur and these margins can be
smoothed.with chisels or fine cuttlefish discs.

Packing, carving and polishing the
Class Il amalgam restoration

119-126 A Class 1 cavity requires a matnx band
to support the amalgam during condensation. This
should be contoured to mimic the original tooth
shape, especially in the contact region, and be
tightly wedged cervically to prevent extrusion of
excess amalgam. Packing of amalgam should start
in the deepest part of the cavity (119).

Good adaptation without porosity 1s achieved
through firm hand pressure with small pluggers
of appropnate cross-sectional shape. To adaptinto
the line angles of the box this shape should be
rhomboidal or lozenge. Condensation, in the later
stages, is obtained using larger diameter pluggers,
and may be aided by mechanical vibration. It should
continue until there is a considerable excess of
amalgam (120).

The gross excess 15 then removed, and the
accessible portions roughly carved betore removal
of the matnx (121).

This is particularly critical in the marginal ndge
region if the ridge is not to fracture unfavourably
when the matrix band is withdrawn.




Carving 1s completed with a sharp hand instru-
ment such as a Wards (122) or Hollenback carver
Occlusally. this should be worked parallel to the
cavity margin (arrowed ) with the blade held partly
on the cusp slope whilst cutting the amalgam. In
this way, the cusp slopes act as a template to re-
produce the required shape in the amalgam. and
negative margins are thus avoided. Articulating
paper 15 an ad in detecting any high spots which
should be removed before dismissing the patient

Fimishing and pohishing cannot be started until a
future visit of the patient when the amalgam has
se¢l hard. Any sizeable reductuon may be under-
taken with a carborundum point (123). The use of
this should, however, be kept to a minimum as it
deeply scores the surface. Final shaping i1s achieved
with a fimishing bur (124).

Polishing can be undertaken with a senes of
abrasive pastes of diminishing grit size, applied
with & softened polishing brush (125) and a final
high lustre can be obtained using jewellers rouge.

Care must be taken not to overheat and create a
false polish by drawing mercury to the surface.
Alternatuvely a good polish can be created with
Baker-Curson finishing burs (118). A highly
pohished amalgam restoration feels smooth and is
easy for the patient to keep clean. It should also be
pleasing and satsfying to the operator (126)
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127 & 128 After the initial carving of an amalgam
restoration, close examination will often reveal
‘feathers’ of excess amalgam overlying the surface
enamel ( 127 arrowed). This is particularly prone to
happen where it has not been advisable to eradicate
all fissures or surface irregulantes. If left, these
thin sections of amalgam will eventually fracture,
leaving plaque retentive positive edges. Feathers of
excess can be recognised readily if a mental image
is retained of the onginal cavity outhine (128).

129 The imbalance between the size of cusps ina
lower first premolar, and the consequent position
of the pulp requires a vanation in the angulation of
the occlusal lock and dovetail in these teeth, as
shown by the solid black line. Failure to appreciate
this need can run the nsk of a pulp exposure as
indicated by the dotted line.
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130-133 The buccal and palatal contours of molar
teeth are such, that it is often difficult to obtain
the close adaptation of the matrnix band to the
buccal (or palatal) extension of an occlusal cavity
(130). The chfficulty can be overcome by the use of
a supplementary short piece of matrix band
material. This is timmed to size, and positioned so
that it is gripped cervically between the encircling
matrnx band and the tooth (131). Close adaptation
to the walls of the extension is achieved by the
apphcation of greenstick composition between the
matrix band and the extra piece (132 and 133).

132 133
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Some faults in amalgam technique

13 A frequent observation, when examinming
amalgam restorations that have been placed for
some time, is the ‘guttering’ effect around the
margins. This is usually due to a fault at the butt-
joint between amalgam and enamel. It can be due
to the fracture and loss of enamel prisms, resulting
from residual or recurrent peripheral caries. It is
more hkely, however, 1o be attnbuted to the
fracture of an acute angle of amalgam at the
restoration margin, created either by poor cavity
design or over-contouning of the amalgam
(Elderton, 1975)

135 Failure to run out occlusal hssures o tulhll
the principle of extension lor prevenbion may
result in recurrent canes.

136 Recurrent canes can also occur nter-
proximally if the embrasure margins of a Class 1l
restoration are not regularly cleaned. Cleansing 1s
usually aided by extending the box walls to within
the reach of the toothbrush bnstle. In the more
conservative approach adopted here, the recurrent
caries could possibly have been prevented by
meticulous Hossing.

137 The loss of any restoration should prompt a
diagnosis of the cause of the loss before replace-
ment is undertaken. Here the mesial box has
broken from the rest of the restoration because of
lack of bulk in the kevway. This in turn was due to
the use of o thick a base. Before replacing this
filling, therefore, it is necessary to reduce the base
to create space for an adequate bulk of amalgam.
It might also be advisable to cut retention
channels in the dentine of the box walls, and to
adjust any opposing cusp that might damage the
new restoration.
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13 A common finding where occlusal relation-
ships were not checked carefully at the carving
stage is the burnished “high spot’. The situation
may be self-adjusting by the reduction through
wear of the excess amalgam. However, this process
may cause unwelcome symptoms, such as tender-
ness of the tooth in its socket or sensitivity due to
pulpal hyperaemia. Furthermore, fracture of the
filling may also occur as seen here. If occlusal
relatnonships are such that the adjustments required
would weaken the filling, then selective grninding of
the opposing tooth would be justified. Such grind-
ing should be followed by polishing of the enamel
with a polishing paste containing fluonde.

13 Failure to burmish the matrix band so that it
muimics the external contour of the onginal tooth
and lack of cervical wedging wall result in a poorly
contoured restoration with cervical excess as seen
here. This will result in penodontal disease due to
plaque retention and food packing.

140 & 141 An unsightly amalgam tattoo { 140) can
be caused by the careless introduction of amalgam
remnants into a tooth socket, if both an extraction
and an amalgam restoration are undertaken on the
same occasion. The amount of amalgam need only
be quite slight as the radiograph of the condition in
the previous hgure indicates (141).
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The hazard of mercury

142-146 It 15 well established that mercury can
be very damaging to health (Vroom and Greer,
1972) and it is most important that the dentist and
his staff take the maximum precautions possible to
avoid contact with it (Gronka et al., 1970). Mercury
should not be left in open contact with the air of the
surgery. Good ventilanon should be maintained to
prevent any build up in concentration of mercury
vapour that may mevitably be produced. Carpets
should be avoided in areas where mercury spillage
might occur.

Waste amalgam and mercury should be collected
in & jar containing water ( 142) which wall prevent
the dissipation of mercury vapour.

['has jar should stand in an appropnate dish that
will catch any accidental spillage and prevent it
from falling to the floor where its recovery would
be difficult. Any spillage ( 143) should be cleared up
as soon as possible to reduce the amount of mercury
vapour that will contaminate the surrounding aur.
This can readily be done using sheets of foil
taken from radiographic films ( 144 ) which can then
be disposed of safely.

There is always the rnisk that the seal of a capsule
used in an automatic amalgamator may not be
good enough to prevent the escape of fine globules
of mercury as demonstrated here by high speed
photography (145). Such a container can be made
safe by fixing the cap to the capsule with a strip of
sticking plaster (146). It 1s safer, however, to use an
amalgamator where all dispensing and trituration
takes place within the machine.
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9 Composite and glass ionomer
cement restorations

In many cases, composite resins and glass ionomer
cements have superceded silicate cements. This 1s
due mainly to their supenor physical properties,
particularly strength and reduced solubihity.
Composites and glass ionomers are also being used
in new situations, when their ability to gain
retention to the enamel and dentine allows their

147 In pre-composite days, multiple Class V
lesions were treated with unsightly amalgam, or
silicate which soon became unsightly due to
marginal staining.

148 & 149 Multiple Class V lesions such as these
cervical abrasion defects may now be dealt with in
a more aesthetically acceptable manner. No cavity
preparation would be required if glass ionomer
cements were to be used, merely cleansing of the
dentine surface to allow good adhesion to take
place. If composite is used, as shown here, light
feather bevelling of the enamel margins is required,
to provide a sufficient area of prepared enamel for
retention by the acid-etch technique.

application where silicate would be impossible.
Silicates, however, may still be used in Class I11
restorations where strength 1s not a pnme reguire-
ment of the matenal, and the canostatic properties
of the fluonde containing silicate would be of
value, for instance, in a caries prone mouth.
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A composite tip restoration

I50-158 The up of this |1 has been fractured
obliguely (150) and involves an area of dentine on
the palatal aspect. The tooth 1s vital, and 1s deemed
suitable for restoration with an acid-etched
COMPOSIte resin.

A hght bevel 1s prepared all round the margin of
the fractured surface extending over the enamel
for approximately 2mm (151).

I'his is done, whenever possible, under rubber
dam to prevent contarnation of the freshly cut
enamel with saliva, which mught interfere with the
union of composite to tooth.

The area of exposed dentine 1s protected with a
wash of a quick-setting calcium hydroxide (152) and
a cellulose acetate crown form of appropriate shape
15 selected and trimmed to overlap the bevel and
extend only minimally on to the surface enamel ( 153).

A small pinhole is placed in the incisal cormner
of the matnx (154) to allow trapped air to escape
when the composite 15 inserted, and thus avond a
blow hole in the finished restoration.




The manufacturer’s etchant is applied to the
bevelled area with a small brush (155) or sponge
pledget. For best results this should be kept on the
move for the recommended time (3060 seconds).
The etchant should be washed off with a vigorous
water spray and the surface well dned. This wall
present the composite with a very irregular surface
(see 49) tor retention by mechanical interlocking
between the resin and the enamel. The crown form
hlled with composite i1s seated over the etched
surface.

A small extrusion of composite 1s evidence of the
evacuation of any trapped air (156). Some operators
first coat the etched surface with pure resin though
a number of stuches indicate this 15 not necessary
(Pahlavan et al 1976, Barnes 1977). If the matrix
has been correctly tnmmed. it should be possible
to reach any excess composite and remove it before
it sets. This is difficult to do at a later stage,
particularly from interproximal areas.

Any shaping or removal of positive edges can be
accomplished with a flexible disc manufactured for
the purpose (157). It 1s sometimes recommended to
glaze the surface with clear resin but the glaze is
often soon lost; further wear will remove more
resin and leave the morganic particles protruding
from the surface. Eventually, these filler particles
will be lost to leave a rough and pitted surface.
Probably the best surface is achieved by using a
fine particle composite and polishing this with
Baker-Curson fimshing burs or very fine pohishing
discs as appropnate.

The appearance of Class IV composite restora-
tions can be very good with regards both to shade
and to shape. However, if an accurate colour match
1s achieved, the shade should be chosen before the
rubber dam i1s applied. This s because the
composite needs to match the natural colour of the
tooth, not the lighter colour that the crown will
often assume when separated by the rubber dam
from the moist oral environment. Comparing
figures 150 and 158, it can be seen that the teeth
that had been placed through the dam have
lightened considerably. In a short while, they will
return to their normal colour when the composite
will then be a good match.
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159 & 160 This s an example of enamel hypo-
plasia (159) where the upper central incisors have
been treated with acid-etched composite facings,
which have been extended sub-gingivally (160).
The appearance is improved by this extension, but
care will be needed both in finishing the margins
and plague control if gingival inflammation is to be
kept to a mimimuim.

161 & 162 The buccal enamel of 211 has been
eroded (161). Although there is marked inter-
proximal staining the teeth are canes-free. The
appearance is improved with simple facings of
composite retained by etching the eroded enamel
(162). Any dentine exposed by the erosion should
be protected with a thin wash of calcium hydroxide
prior to the application of composite. The
composite should be confined to the buccal sur-
faces of such teeth and should not run over the
incisal margins, in view of the heavy incisal wear
indicated by the attrition.



163 & 164 Early loss of the central incisors has
restflted in mesial movement of the laterals (163)
which will eventually require jacket crowns to
simulate the onginal centrals. A temporary im-
provement in appearance has been achieved with
acid-etched composite facings (164).

165 & 166 This young patient (165) has partial
anodontia with missing lateral incisors and a re-
tained | C. The appearance of the retained primary
tooth has been made to resemble a permanent
lateral incisor with an acid-etched composite facing
(166) which is shown here 12 months after applica-
hon.
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167 & 168 The acid-etch technigue can be used to
attach a temporary pontic to an adjacent tooth.
Here a stock plastic tooth has been timmed to fit
in the |3 space. It is attached with composite to the
acid-etched distal surface of the [2. Provided the
pontic is not subjected to heavy occlusal force it will
constitute a very convenient stop-gap for a patient
who has lost a denture, or who is awaiting the
construction of a spring cantilever bndge. (Kochavi
et al, 1977).

A glass ionomer cement restoration

169-174 The cementum and dentine in the buccal
cervical region of the upper left lateral incisor has
been seriously abraded by the tooth brush (169).
It is difficult to create a retentive cavity in such a
situation because of the amount of tissue worn
away mesially and distally.

As the only enamel adjacent to the abraded
area is on its coronal margin, there s little
opportunity for gaining retention for a composite
through bevelling and etching the enamel.

This form of lesion therefore, presents the 1deal
situation for the glass wnomer cement restoration,
which adheres directly to dentine. No cavity pre-
paration is required but the dentine surface needs
to be cleaned, usually with dilute citnic acd, so
that the filling matenial can come into direct contact
with the dentine. The glass onomer cement is
mixed to a stuff consistency and 15 apphed to the
tooth, aded by a cervical foil which 1s adapted
closely to the margins of the lesion to provide a
good contour (170).




The excess cement can be removed before it sets,
0 that on removal of the foil there is very little
timming required (171).

T'he shght positive edge that exists can readily be
reduced to a smooth finishing line with a flame-
shaped Baker-Curson bur.

Whilst adjusting the cervical margin the gum can
be retracted to a safe position with a flat plastic
mstrument (172).

The recreation of the original cervical convexity can
best be appreciated in a profile view of the finished
restoration (173).

Viewed from the buccal aspect the colour match
15 quite acceptable (174).
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10 Aidstoretention

When caries has destroyed or undermined tooth
tissue extensively, there is the problem of gaining
retention for a restoration from the sound tussue
that remains. Where possible, retentive devices
such as dovetails, should first be incorporated in
the cavity form, but these may be inadequate.
Retention may then be supplemented by the use of
pins inserted into the dentine, round which a plastic

175 In this molar, there has been a large inter-
proximal carious lesion, resulting in a cavity with a
deep and wide box. Occlusal extension into buccal
and palatal fissures has, however, provided a satis-
factory retentive dovetail and further retention
from pins should not be required here.

176 The canes in this lower first molar has been
more extensive than in the previous example,
and this has caused loss of the mesio-lingual cusp.
Some retention form has been achieved from a
dovetail cut into the distal end of the occlusal
surface, but this is probably insufficient for success-
ful retention. It should therefore be supplemented
with a pin in the position marked by an arrow.

177 This very extensive preparation leaves little
sound nssue to support the restoration. Some
retention form has been created with a buccal
box, which was required because of canes involv-
ing the buccal fissure. Applyving the ‘rule of thumb’
that one pin should be used for every cusp missing,
three pins will be needed here as indicated.

58

restoration, usually amalgam or composite, 1S
packed. Such a restoration may suffice on 1ts own
or be cut down for use as a core under a full
coverage crown. The approach to the problem of
retention can be demonstrated by consideration of
a series of cavity preparations, dealing with carious
fesions of increasing size.
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178 No retention form was feasible in this
example. The buccal wall was sound, and therefore
cutting of a buccal box for retention was not
justified. Four pins would be reguired here.

179 Thisexample, similar in extent to the previous
figure, shows the four pins in position. A base has
been inserted to reduce the size of the cavity to
reasonable proportions. Care has been taken to
keep the base clear of the pins, so that amalgam
may be condensed all round them for maximum
retention.

180 An amalgam restoration may be retained
exclusively by pins and carved to restore fully the
onginal crown form. In many mouths, a restoration
such as this may well stand up to normal wear and
tear. However, should it not, the amalgam may
later be reduced to act as a core for a full veneer
gold crown (see 228 and 229).

181 Pin retention may be advisable whenever a
tooth requiring a large amalgam restoration may
also require a full coverage crown at a later date,
even if pinning is not considered essential for the
iniial amalgam (181 left). This is to anticipate the
weakening of the remaining tooth tissue (181 right)
following the full crown preparation, which may
remove much or all of the support for the amalgam
core, which would then need to rely almost totally
on IITI pins for its retention.
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Types of pin for supplementary
retention

The simplest form of extra retention 1s obtamned by
drilling a hole in the dentine with a narrow flat
fissure bur, and cementing into this a short length
of stainless steel wire of matching diameter.
Retention of the amalgam to such pins can be
increased by bending the protruding portion. A
refinement of this technigue 1s to use wire whach
has been threaded; such pins sull require to be

182 The fnction-grip system provides a twist
drill (left) of precise diameter for cutting the hole
in dentine and pins (centre ) of varying lengths. The
diameter of the pins is fractionally greater than that
of the twist dnll, but the resilience of the dentine
allows the pins to be forably inserted nto the
holes cut by the dnll; the tightness of fit prevents
their withdrawal. The pins are inserted with a
special hand tool, the working end of which 1s
seen on the nght.

183 The latest development is in seli-tapping pins
which are screwed into shightly undersize holes,
thus cutting their own thread into the dentine.
One such system s the Thread-Mate-System (TM5)
which has a choice of pin sizes ranging up from,
left to right, Minikin, Minim, and Regular, with
their matching twist drills. Some of these pins are
supplied as “2-in-1" with a shearing point half way
along the double length pin. The twist dnlls are
shouldered for safety thus preventing too deep a
hole being drilled. Sometimes the whole pin is
inserted, when used for instance to retain gold-
work, in which case a non-shouldered twist dnll
(centre) 1s used.

I84 TMS pins are inserted in a number of ways,
either manually by finger held driver (left) or by
use of a handpiece with clutch chuck (middie) or
bur adaptor (right). A system which allows inser-
non of the pin by the handpiece has a disunct
advantage in that if access is possible to dnll
the pin hole, it will also be possible to insert the
pin. This is not always the case when hand chucks
or spanners are used. It is safe to bend the TMS
pins after insertion and they are gold-plated to
resist CoOrrosion.

6l

cemented into the dentine, but better retention for
both cement and amalgam is gained from the
thread. Cemented pins are of value when no other
sort is available but they have been superceded
by more precise pin systems, of which a consider-
able range has been developed by the
manufacturers.
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185 Other systems using the self-tapping pin,
such as the Stabilok system, provide the pin and
bur shank in one piece. A shouldered twast dnll 1s
used to make a hole in the dentine of a depth
equal to half the pin length. The dnll s then
exchanged in the handpiece for the pin bur, which,
driven into the hole, shears off automatically when
it reaches the bottom. Care must be taken to ensure
that the pin is being rotated in a forward direction,
and 1t 15 an advantage to use a speed reduction
head for this stage. The Stabilok pin 15 bendable
and 1s supplied in two sizes of diameter.

Pin retention — posterior teeth

I186-194 The cutting of pin holes Zmm nto
dentine 15 not without nsk and should not be
undertaken lightly. The main risk is that the pin-
hole may penetrate into the periodontal ligament
or the pulp chamber (186).

The penodontal igament i1s particularly vulner-
able if a pin hole 15 drilled immediately over a
bifurcation or tnfurcation (187). A further risk is
that the enamel may fracture from the side of the
pin hole if it s placed along the amelo-dentinal
junction. It is therefore important to assess care-
fully the anatomical situation before preparing any
pin holes, firstly to decide the starting point for
the pin hole and secondly deciding on the direction
in which it should be cut. It is helpful to create a
small depression in the dentine with a round bur
as a starting pit for each hole. Such a pit will keep
the twist drill to its intended access point. It should
be approximately Imm inside the amelo-dentinal
or dentino-cemental junction and away from
turcation zones (see 211).
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I'he direction of the pin hole should be parallel
to the inner and outer surfaces of the dentine into
which it 1s placed (188). This direction can be
assessed by placing a probe aganst the accessible
root surface (a) and by studying a bitewing radio-
graph. The radiographic assessment. however, is of
use only m the mesial and distal regrons as indicated
in (b)

Pins placed buccally or lingually are super-
imposed on the pulp chamber and their angula-
tion in a pulpal/periodontal direction cannot be
seen radiographically (189).

To cut the pin hole, the twist dnll is placed in the
starting pit and carefully lined up in the pre-
determined direction (190).

The pinhole is cut to the depth of the shoulder,
preferably in one go so as to lessen the nsk of
deviation from the chosen line. Use of a speed
reduction head should keep heat production to a
minimum. If more than one attempt is required 1o
complete the cutting, great care should be exercised
to maintain a uniform angulation of the dnll. It
must be accepted, however, that there 1s the nsk of
over-enlarging the pin hole each ume the drill
15 re-inserted.

Toinsert a self-shearing pin of the Stabilok type,
it should Arst be correctly lined up to maitch the
post hole direction and poised slightly above the
post hole. The speed-reduction head should then be
allowed to reach maximum speed before the pin is
pushed into the pin hole onfice. The pin will tap
itselt into the dentine and come to a sudden stop at
the bottom of the hole when the momentum of the
dental motor will cause the pin to shear from its
shank (191).




If it proves necessary, the pin may then be bent.
This can be done most safely with a special tool
which can bend the outer end of the pin (192) with-
out putting heavy stress on the retaining dentine.

The length and direction of the external half of
each pin should be checked for adequate clearance
between the pin and the matnx band, and between
the pin and the opposing teeth (193). If it is
intended to cover the pinned amalgam with a gold
crown, It 15 necessary to bend the pins well in-
wards (19%4) 1o avoid them being laid bare during
the full veneer crown preparation.
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195-201 If the tooth to be restored has been root
filled, 1t may be preferable to gain retention via the
root canal, rather than further weaken the remain-
ing tooth tssue with a senes of pin holes. This
example is of a single rooted upper first premolar,
root filled and with extensive canes which has left
only the palatal cusp standing (195).

After canes and unsupported enamel have been
removed, the single gutta-percha point root filling
can be seen in cross-section (196)
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Retention can be obtained by removal of the
coronal half of the root filling and shaping the canal
to receive a threaded screw post, such as the
Dentatus shown here (197) with driver and box
spanner which are used for insertion. It will be
noted that the Dentatus post is tapered and there
is, therefore, a nisk of splitting the root during its
insertion unless the root canal is shaped accurately
to a slightly undersize, though similar, taper.
Shaping is best accomplished by using the appro-
priate engine reamer chosen from the set of six
supplied by the manufacturer (198) to match the
range of Dentatus posts.

After the Dentatus screw post has cul its own
thread into the root dentine, it should be removed
to allow the application of phosphate cement
before re-insertion. It will be noted here that the
matrix band holder has been applied palatally, so
that the gap in the matrix is in an area remote
from the amalgam (199). After removal of the
matrix, the amalgam carving 15 completed (200)
taking care to reduce the occlusal surface in areas
of possible heavy contact with the opposing teeth.

An immediate radiograph will confirm the sound
placing of the dentatus post and will also indicate
feathers of cervical excess, as seen mesially here
(201) which may be removed before the amalgam
15 fully set.
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202-205 In a two-rooted premolar, it 1s possible
to increase retention by the insertion of two screw
posts, one into each canal (202).

Where no crown tissue remains, a copper band
may be preferred for a matnx (203). This is easily
packed with composite matenal, and is ready for
reduction to a full crown preparation as soon as it
has set (204). This techmgue overcomes the
problems associated with the provision of a post
crown for a two-rooted premolar, and here has
provided the core for a bonded porcelain crown
(205).

206 & 207 It s sometimes found that a tooth has
lost its vitality after it has been restored with a full
veneer crown, and root canal therapy has to be
undertaken through an access hole cut through the
occlusal surface of the gold crown. After success-
fully root flling the tooth it may be advisable o
ensure the future retention of the crown by using
hupplcmunlﬂry retentuom, as it were, mn I't,'lil'l'l-!-i!.'l'l:fl.
A dentatus screw post may be fitted to the root
canal (206)
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The access hole in the gold can then be packed
with amalgam to complete the retention between
the crown and the post (207).

208-210 Gum ussue may be tound to have pro-
liferated over the cervical margin of a broken down
tooth (208) and before a pinned amalgam can
convemiently be placed, this excess tissue needs to
be removed. This can most-easily be accomplished
with the fine right-angle probe of a surgical dia-
thermy which makes a clean incision (209). The
high speed suction nozzle 15 performing the dual
task of soft nssue retraction and evacuation of the
smell of burning tissue before it is detected by the

patient.

The resultant wound is a dry one (210) which
allows work on the tooth preparation to proceed
immediately. The superficial charmng of the wound
surface suggests that the diathermy output was set
too high in this case, or alternatively that the out-
put of the machine used was not fully recufied.




Pin retention — anterior teeth

211-215 It may be decided to supplement the
retention of a composite tip restoration with pin
retention. Because composite restorations are
usually less bulky than amalgam restorations there
may be the need to use a more delicate pin on
these occasions. The Minikin pin, the smallest in
the TMS range, 1s used in this series. The starting
pit is placed with a small round bur (211) as for a
postenor pin and the pin-hole 1s drilled with a twist
dnll (212) that matches the Minikin pin. The easy
access to anterior teeth allows the use of a finger
held driver to insert the pin (213). The Minikin
pin has a small mushroom shaped head for extra
retention (214) and its gold plating is a precaution
against discolouration of the complete filling. In
order to prevent the pin showing through the semi-
translucent composite matenal, i1ts buccal side
should be painted with opaque composite (215)
before the application of the main bulk of the
composite.
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11 Goldrestorations

Intra-coronal restorations

Gold restorations which are placed into cavities
cut nto enamel and dentine, and which receive
support and retention from the surrounding tooth
tissue, are classed as inlays or intra-coronal
restorations. Many of the principles which govern
amalgam cavity preparation apply also to inlay
cavity preparation, including outline form,
resistance form and removal of carious dentine.
Any differences are related to the facts that the
inlay is constructed out of the mouth, and has thus
to be capable of insertion into the cavity, and that
the gold has 10 be capable of burnishing to cover
over the cement lute. These differences resolve
themselves into two aspects of cavity preparation —

216 & 217 In these drawings, the retention of
the cavity indicated in blue 1s good, having near
parallel walls and a long line of insertion. The
retention for the cavity outhned in magenta is poor
due to divergent walls and a shallow floor resulting
in a short line of insertion.

the cavity walls and the cavity margins.

In order that a wax pattern may be removed
from the tooth or its replica - the die — the walls
of the cavity must be free from undercuts. The
same freedom from undercuts permuts the mmsertion
of the cast inlay into the tooth. Linked with this
consideration, however, is the need to supply
retention for the restoration which in the amalgam
cavity was provided by undercuts. This is gained by
so angling the walls of the cavity that they are as
nearly parallel to the line of insertion of the inlay
as convenience will allow. Retention is then a
function of the length and near-parallelism of these
walls.

216
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218-221 However good the retention of a gold
inlay may be, it still requires to be cemented into
place. This 1s to resist removal of the inlay in a
direction opposite to 1ts ine of insertion. Between
the inlay and cavity therefore 15 interposed a film of
cement which, being soluble in mouth fluds, will
wash out and leave a gap between the inlay and
tooth margins. lo prevent any serious con-
sequences ansing from this situation, advantage 15
taken of the strength and malleability of gold
which will allow a thin margin to be bent
(burmished ) towards the enamel and thus cover
over the cement lute.

To be thin enough to allow burnishing, the angle
of the gold margin must be 45" or less. This
implies a cavo-surface hine angle of 135° or more.
Immediately upon insertion, a sectional view of the
inlay and cavity margins would show a marginal
gap equivalent to the film thickness of the cement
(218).

Preliminary burmshing before the cement has set
will reduce the marginal film thickness of the
cement to a mumimum (219). At a later visit, when
the superficial layer of cement has been leached
out by the oral fluids (220), the burnishing can
be completed to bring the gold margmn into contact
with the enamel (221). If this is done with a
finishing bur, it s important that the direction of
rotation of the bur should be from gold towards
enamel and that the handpiece is also moved only
in this same direction, as has been indicated by the
arrows. Some slight thinning of the gold, as
indicated in green, will accompany the burnishing
process and the result should be a flush margin to
the inlay, barely detectable to the probe.
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222 Where the cusps are steep, the required 135°
cavo-surface line angle already exists as shown here.
With flatter cusps, and at cervical margins and
marginal nidges, a bevel needs to be added to create
the correct angle. This can be done smoothly and
delicately with Baker-Curson burs (118) of appro-
priate shape.

135

135°

223 This proximal view of a single box Class Il
gold inlay cavity shows in green the retentive form
achieved occlusally and, in vellow, the retentive
form in the box. The bevelling is depicted in blue.

224 An occlusal view of the previous figure
emphasises the withdrawal/insertion form. All the
surfaces of the cavity walls can be seen from a
single viewing point above the cavity indicating
absence of undercuts. However, these surfaces
are only just visible demonstrating their near-
parallelism.
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215 Mimimal interproximal enamel caries may be
dealt with by cutting a channel-slice preparation
shown in blue and red. The shallow slice is cut
with a disc and removes only a little enamel. The
channel, cut with a tapered fissure bur, is to give
some resistance form, but also provides a
strengthening spine to the wax pattern to resist
distorion dunng its handling and investment.
Because the resistance form in a channel-shice
preparation is mummal, it is not recommended for
use on its own but in an MOD restoration where
the opposite interproximal lesion has been prepared
to a box design,

226 The occlusal view of the channel-slice pre-
paration stresses its minimal resistance-form,
compared with the box preparation, but does
indicate the fine margin that will be produced in
the gold which will greatly facilitate burnishing.
If the interproximal caries involves much dentine,
the ‘channel’ may have to be widened to allow caries
removal. Although the channel-slice preparation
can be shallow, the external contours of the tooth
may make it much wider than the corresponding
box design, and for mesial preparations in
particular this may affect the aesthetics adversely.

117 An extra-coronal extension may be required
for an inlay cavity where one or more of the cusps
1s weak. This “capping’ of the cusp is achieved by
reduction of the cusp height by approximately
l.0mm, and the addition of a ‘reverse’ bevel to
achieve a cavo-surface line angle of 135°. The
finished inlay will thus cover the cusp and protect it
trom occlusal stress.
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Extra-coronal restorations

By virtue of its strength, gold can be used entirely
extra-coronally, and thus completely protect what
remains of the crown of the tooth. Such crowns are
known as full coverage or full veneer crowns and
can be made in vellow gold, or platinised gold
faced with a laver of porcelain bonded directly to

228 & 229 Teeth requinng full veneer crowns
usually do so because of extensive canes. An
exception to this could be the abutment tooth
intended as a support for a bridge, which might be
minimally carious or even caries-free. Following
removal of the canous tissue and weakened enamel,
the crown should be restored in a plastic matenal,
preferably amalgam, which is retained with pins.

The re-built crown 1s then prepared to allow
room for coverage with gold, taking note of the
need for near-parallelism, freedom from undercuts
and correct marginal finish (228). The full veneer
crown can then replicate the external dimensions
of the onginal crown, as seen here (229).

230-23 The appropriate marginal finish for a
full veneer crown preparation is what is termed a
*135° chamfer’. The advantages of this are that
only a minimal amount of tooth tissue is removed,
compared with a shouldered preparation, yet a
more readily recognisable margin on the die 15
created, compared with a knife-edge preparation.

The 135° chamfer is readily prepared using a
torpedo-shaped diamond (230) or tungsten bur.

the metal. A variation of the full veneer yellow
gold crown is the three-guarter crown, which
involves the preparation of all but one surface of
the tooth. Often this is the buccal surface where
aesthetic considerations make full coverage with
gold inadvisable (see 420 & 421).
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The shape and dimensions of such a bur ensure
that adequate reduction and near-parallelism are
achieved at the same time that the correct margin
15 being created, so long as the tip of the bur
remains outside the tooth (231).

If this bur progresses too far, an unacceptable
marginal angle of approximately 9%0° will result
(232). When full veneer crowns are required on
adjacent teeth, the touching proximal surfaces may
be prepared simultaneously (233)
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When only a single vencer crown i1s required,
however, the torpedo-shaped diamond bur cannot
usually be used interproximally without damaging
the adjacent tooth, unless, of course, there is inter-
proximal spacing. To avoid such damage, a delicate
tapered tungsten bur may be used for the inter-
proximal reduction (234 left and 235). The shoulder
resulting from the use of a tapered fissure bur will
require bevelling, if a burnishable margin is to be
produced on the fimshed crown (234, right). This
can be applied with a Baker-Curson bur slightly
angled to the line of withdrawal (236).
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237 & 238 If yellow gold is o be used, the
occlusal surface of the full veneer crown prepara-
tion should be reduced by |.0mm. In order to
achieve this reduction evenly over the whole
occlusal surface, it 1s helpful to start by cutting
l.Umm channels in several places with a fat
fissure bur of 1.0mm diameter (237). These chan-
nels will act as depth markers during occlusal
reduction, and will assist in ensuring that the
surface is neither over nor under reduced. The
effectiveness of these channels can be appreciated
by this buccal view (238).

23 If a bonded-porcelain crown is to be used,
tooth reduction has to be increased to make room
for both metal and porcelain. A minimum thickness
of (.35mm is required in the gold substructure, If
the gold 1s used in thinner sections than this, it
may flex in use and cause the porcelain to crack.
Also, the gold may sag whilst being heated during
the addition of porcelain and thus distort. A
minimum thickness of 1.0mm has to be allowed for
the porcelain, if it is to achieve adequate trans-
lucency yet mask the gold. These requirements
demand, therefore, a shoulder with a minimum
width of 1.5mm in all regions to be covered by
porcelain and gold. The marginal finish may be a
butt-joint as shown here (left). Some operators
prefer to bevel this margin slightly. However,
this has either the aesthetic disadvantage of showing
more gold or the periodontal disadvantage of
having to hide the gold margin sub-gingivally.
As the platinised gold is too hard to burnish, it is
arguable that a butt-joint is acceptable, as indeed
it is for a porcelain jacket crown.

Where porcelain coverage is not needed, that is
palatally and lingually in many cases, reduction is
required only to accommodate the gold, as in a
standard full veneer crown, and a 135° chamfer
margin can be used (night).

Aesthetic
porcelain




12 Anterior crowns

Although many aesthetic defects in anterior teeth
can be remedied by acid-etch composite tech-
nigues, these have not been in use long enough
for an opimion to be given on the long term

The use of jacket crowns

240 & 241 A jacket crown may be the permanent
restoration of choice for a fractured incisor, but
when the tooth is fractured at an early age. it
may be inappropnate to restore this immediately
with a jacket crown, due to the nisk of an exposure
of the large pulp and to the lack of gingival
maturity. Such a fracture is usually treated with an
acid-etched composite, a shoulderless acryhic crown
or a basket crown (240) which require mimimal
tooth preparation. At a later age, when the pulp
is smaller and the gingival margin is in a stable
position, it is appropriate to provide a porcelam
jacket crown (241).

242 & 243 Extensive recurrent caries round large
restorations (242) 1s an indication for protection
against further canes by full coverage with jacket
crowns ( 243) which can also be the most aesthetical-
lv acceptable form of restoration.

142

prognosis of the resulting restorations. It seems
likely that crowns, particularly of porcelan fused
to metal, will sull have an important part to play.

241
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24 & 245 The disfigurement resulting from the
large discoloured restorations in the upper lefi
central and lateral incisors (244) can be remedied
with jacket crowns. In this case. however, the
jacket crown for the left central incisor was com-
bined with a jacket crown for the right central 1o
produce an all-porcelain bndge, which replaced the
mussing nght lateral incisor, whalst the left lateral
was restored separately with a porcelain jacket
crown (245).

246-248  In this typical example of Amelogenesis
Imperfecta, the enamel is hypocalcified, the teeth
are unsightly and the rough surface has contributed
to the heavy plague and calculus deposits, especial-
ly around the lower incisors (246). After cleaning
the teeth and establishing good plague control,
the upper and lower incisor teeth are prepared for
shoulderless jacket crowns, with only minimal tooth
preparation being required (247).

246

The transformation in appearance following the
htung of eight jacket crowns (248) is likely to have
a marked effect on the personality of the patient
and his attitude to dental care, which fully justified
the use of advanced restorative work In one so
voung. It will of course be necessary to remake
the crowns with normal shouldered preparations
when it 1s safe 1o do so.




249 Enamel hypoplasia which has seriously
affected the appearance of 21|12 can readily be
mproved by the provision of jacket crowns.

250 & 251 Mottled enamel affecting most obvious-
Iv the upper central and nght lateral incisors (250)
can be treated effectively with jacket crowns (251).

250

252-254 Abrasion facets have been worn incisally
on the left incisors and canines by this patient’s
pipe (252 & 253). Note the ‘charactensation’ of the
1112 jacket crowns by cervical staining 10 make
them blend in with the natural teeth (254).




255-256 In this example of erosion, buccal
enamel has been lost from the upper incisors
(255) due to the acid environment in which this
patient worked. A good aesthetic result has been
obtained with four jacket crowns (256).

e
1

237 A dramatic improvement in appearance in
this example of tetracycline staining can be achieved
by multiple jacket crowns, as can be seen at this
halfway stage of the treatment.

258 & 259 The space left by the early loss of the
upper nght lateral incisor has partially closed (258)
leaving little room for a partial denture which would
not therefore give a very pleasing result.

The space and the rather noticeable canine can
both be dealt with by crowning the canine to
smulate a lateral (259). The ‘lateral’ shown here
has had to be made with a tilted long axis, and is
mnevitably rather wider than the contralateral tooth,
but in social terms the improvement in appearance
IS very acceptable.
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260 & 261 The appearance resulting from missing
upper laterals and a retained ¢/ (260) can be
improved by four jacket crowns. An attempt has
been made to disguise the width of the central
crowns by making the buccal contour more convex
than would normally be the case (261). The crown-
ing of a primary tooth can be justified if there 1s no
root resorption and the tooth s firm. However,
the dispanty in shape between the onginal primary
tooth, and that of the tooth being simulated makes
it difficult to achieve a perfect cervical adaptation
for the crown, with consequent problems of plague
control. The marginal gingivitis evident here will
need careful home treatment by the patient.

262 & 263 The unsightly appearance of these
upper front teeth (262) is due to a number of
circumstances, including a missing lateral incisor,
drift of a camine, fracture of a central incisor and
presence of a “peg’ lateral incisor.

Jacket crowns have been placed on |12 and a
simple cantilever bndge on 31| which fills the distal
space with a simulated canine, whiist the natural
canine is converted to look like a lateral (263).
I'he aluminous core to the crown on |1 is visible,
and this should have been masked by covering with
a thicker laver of dentine porcelain,

sl




264 & 265 Early loss of the upper right central
incisor has allowed the lateral incisor to move into
the space (264). Other teeth in the quadrant have
also moved forward. An acceptable appearance is
created by crowming the lateral to ssmulate a central
incisor, and by gnnding the up of the canine to
make 1t look more like a lateral incisor (265).

266—-268 At first sight, the ultung of the lateral
incisors into the space from which the centrals
have been lost (266) suggests that jackel crown
preparations would nsk exposing the pulps.

However, preparations were possible without
resorting to post crowns (267). It is debateable
whether the resulting jacket crowns (268) should
have been made fractionally wider to avoid the
diastema.

267
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269-271 The space due to the missing 3| is only
the width of half a tooth (269), making it impos-
sible to fill it with a natural size canine. It has
therefore been partially filled with a jacket crown
on the lateral, built out distally. From the side,
with lips retracted, it can be seen that the space
has not been filled fully (270). However, from the
front the illusion 1s effective (271).

272-274 The |1 of this patient has erupted with
its palatal surface facing buccally (272). A standard
jacket crown preparation is carried out according
to tooth morphology and ignoring the rotation
(273). The porcelain crown however is onentated
to disguise the rotation (274). To improve the
appearance further, the upper left canine requires
some incisal grinding, and possibly the addition of
acid-etched composite mesio-incisally to make it
look like a lateral incisor.




275 Gingival recession poses problems for
antenor crown work, whether following the fitting
of crowns as shown here, or in the natural dentition
before crowns are contemplated. The narrowing
of the root makes the establishment of Imm
gingival shoulders in the preparations difficult, if
pulp exposure is 10 be avoided. There is also the
aesthetic problem of not making the patient look
“long in the woth’.

276 & 277 The aesthetic problem mentioned
above can sometimes be solved by the use of
pink porcelain to simulate gum, as in the upper
right lateral incisor.

278 & 279 The unsightly loss of alveolar bone
due to the removal of a supernumerary tooth
between the upper left incisors (278) can be made
good by a projection of pink porcelain from the
jacket crown made for the lateral incisor (279).
The underside of the projection will need careful
cleaning with dental floss.
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280 Not all disfigured teeth should be recom-
mended for crowning however. Apart from shght
incisal notches and a small chip fractured from the
mesial comer of | these geminated upper centrals
are perfectly healthy, as are their supporting
structures. The best dental advice should be 10
persuade the patient to accept the excessive crown
width. Correction s difficult due to the wide
cervical dimension. Some improvement could be
obtained by making jacket crowns for 111, that
are smaller than the present crowns. This would
create diastemata between all incisors which would
not look natural. The distal spaces could be closed
by crowning 2|2 but this would mean involving a
further two sound tecth.

281 & 282 This condition of relative generalised
microdontia (281) is due to slightly larger than
normal jaws. The teeth and supporting structures
are completely healthy and the problem is simply
one of aesthetics.

To show the patient what can be done, four
acryhc jacket crowns can be made on a model of the
upper jaws (282). These can be used as temporary
crowns if the patient wishes to proceed with
porcelain jacket crowns. However, rather than put
the teeth and gums at risk, it would be better not
to interfere but to persuade the patient to accept
her appearance.

28} This diastema due to the position of the
frenum could readily be closed by two jacket
crowns but, as the upper centrals are quite sound,
an attempt could be made to dissect out the attach-
ment of the frenum and move the teeth ortho-
donucally into an acceptable position — thus avoid-
ing crowns altogether.




T.

The use of post crowns

Sometimes it is not advisable to attempt a jacket
preparation when a crown s to be provided. This
might be because the amount of wooth tissue lost,
due to canes or a fracture, would create problems
with retention. It is also considered by many to be
unwise to place a jacket crown on a non-vital
tooth, because the increase in brittleness of non-
vital dentine might cause it 1o fracture. A further

284-285 ldeally, a post-cum-core design 1s used
(284). The post gans retention from the root of the
tooth and the core simulates a jacket crown pre-
paration. If the post/core is to be cast, the post
hole must be cut with a slight taper for reasons
of convenience form, as in the case of any gold
restoration. However, the post taper should be
kept to a minimum if good retention is to be
obtained, and the length of the post should be at
least the same length as the crown that it is to
support 1.e. (a) = (b), and preferably the post
should be longer. When the root of a tooth
requinng a post crown is shorter than normal, as
for instance following apicectomy, 1t 15 possible
to retain an adequate length of post hole by not
reducing the crown portion to gum level. Thus the
core 15 formed partly of dentine and partly of gold,
and the a/b ratio s maintained (285). With both
these designs it is possible to replace the standard
jacket crown, should this be necessary, without
removal of the post and core. If a remake should
become necessary because of gingival recession,
only the buccal cervical dentine need be adjusted,
in order to place the crown margin sub-gingivally.
The post and core remain untouched and a new
jacket crown 1s constructed.

286 & 287 The cast post/core shown here has a
shght protruberance at the coronal end of the post
(286 arrowed ) whach fits into a matching groove cut
into the dentine thus resisting dislodgement of the
post and core by rotatory forces.

contra-indication to attempting jacket crown pre-
parations would be when this might cause a trau-
matic exposure of the pulp, as for instance, when an
excessive amount of tooth tissue has to be removed
in order to re-align the crown.

In these and simalar situations, a post crown is the
treatment of choice after a suitable root filling has
been placed.

284
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When the post is cemented in place, the combina-
tnon of the protruding gold core and the cervical
shoulder of dentine resembles a jacket crown
preparation (287) and is treated as such from then
on. The cast post/core technique 15 particularly
suitable for eliptical canals, and also for wade
canals, as this makes for casy impression taking
and waxing up and the resulting cast post is strong

288 & 289 An alternative to a cast post and core
15 the pre-formed blank. One such 1s the Kurer
Anchor Syvstem (Kurer 1967). The Kurer post
(288a) 15 threaded and achieves great retention
trom being screwed into the dentine of the pulp
canal. An engine reamer (b) prepares a post hole
of the correct diameter to allow a tap (c) to cut a
thread in the dentine. The face of the preparation
1s made flat, with a special instrument (d), ready 10
receive the core when the Kurer post s insered
with the screwdnver provided (c). After any
necessary adjustment to the length of the post 1o
allow full scating of the core, cement 1s introduced
into the post hole and the Kurer post 1s screwed
m, When the cement has set. the protruding core
15 shaped up (289), impressions are taken and a
jacket crown s made (see also 453-458).

290 The Charlion system provides a blank with a
paraliel-sided post, which is cemented into a non-
tapered post hole of matching size. It 1s clamed
that better retention is obtained than with a
comparable tapered post (Charlton 1965). The
post hole is cut with the appropriate sized flat
fissure bur, and rotation of the post 1s resisted by a
slot cut in the face of the preparation with the
matching diamond wheel provided. The mesial and
distal "Aats’ of the core fit into thas slot. As with the
Kurer system, after cementation the core 18 pre-
pared to receive a jacket crown. The range of post
diameters in both the Kurer and Charlton systems
1s hmited, and they may only be used where 1t 5
possible to prepare a non-tapered post hole.

By




291-293 Another approach to post crown design
combines a pre-formed post with a cast core. One
system 15 based on the techmigue described by
Mooser, (1970 and 1973) Matching posts and
reamers are provided in a range of sizes (Métaux
E“'fl.'-.'.i.'lq"'-. % A ) From these are chosen :hl..' .:i"‘F"-rﬂ-
priale sizc basc metal post (AS) precwous metal
Pl {PF) and engine reamer. whnich are colour-
coded to prevent error in selection (291)

I'he post hole is precisely cut with the engine
reamer, and this hole s made shghtly eliptical al
the coronal end to provide an anti-rotational
groove. The base metal post is next inserted and an
overall impression taken which combines with the
post (292). In the laboratory the model 1s cast and
the precious metal post substituted for the one of
base metal

A core 15 waxed up around the precious metal
post and cast onto it (293). Note how the core of
vellow gold extends into the anti-rotational
groove. A vanant of this technigue s the Wiptam
techmque (Harty and Leggett, 1972). This uses a

wrought wire for the post made of nickel, chrome,

and cobalt whach is strong in thin section. The wire
ranges in dhameter from 1.0 to 1.5mm, and 15 a
useful alternative to the cast post when the canal is
NATTOW
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294 Incertain situations, such as marked attntion,
loss of space palatally may be so severe, as to make
it impossible to find room for the standard design
of core and porcelain jacket crown. It may then be
necessary o cast the post and core in platinised
gold, and to bond porcelain to this on the buccal
side only. However, if replacement becomes neces-
sary this will involve removal of the whole post
CTOWwWn.

295-297 A problem sometumes encountered in a
post crown preparation 1s the establishment of a
good length post hole, without deviating from the
direction of the pulp canal causing an unwelcome
undercut, or acaidental root perforabon. It can be
particularly difficult 1o keep on track if the root
canal has been filled, for instance, with well
condensed gutta percha. The initial penetration of
such a root filling can safely be achieved with the
Gates-Glidden reamer (295) which has a blunt
tip. The design of this reamer is such that it will
readily cut its way through gutta-percha, whilst
its blunt tp will gwde it up the root canal without
nsk of lateral deviation

The post hole can be further widened with an
engine reamer, and if this s used with an adjust-
able stop (296) a predetermined length post hole
can be cut safely. If a cast post 15 to be made, the
final shaping of the post hole can well be
accomplshed using a diamond hssure bur, ol a size
and taper corresponding to that of the intended
post (297).

298 & 299 Post crowns are the inevitable chowce
for thes patient, because the gross canes in the upper
lateral incisors has destroved too much crown tssue
for jacket preparation to be considered (298).
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Alter placing suitable root fillings, preferably
apical-third silver points, the canals are prepared
for cast posts and cores. Jacket crowns are then
htted (299). Note that it has been possible 10
restore the large mesial cavities on the central
incrsors with composite fillings

MO The usual restorative approach to the
acsthetic improvement of discoloured non-vital
teeth is post crowns, following root filling. Jacket
crowns are nol recommended because of the brittle-
ness of dentine associated with non-vital teeth,
and the weakemng of the crown dentine caused by
the access hole required for root canal therapy
On otherwise sound crowns such as these, however,
blcaching could be attempted, but this s time-
consuming and not often fully successful (see 330-
132).

M & M2 A muluple traumatic exposure such as
this (M) mayv be difficult to avoud, if an attempt
15 being made 1o re-align a proclined woth into
the arch by crowning. Often the exposure can
be predicted, and an ecarly decisson made 1o
perform a vital extirpation and root filling followed
by a post crown. Re-ahgnment of crowns 1s possible
using post crowns, because it s not essential for
the post and core to have a common long axis
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In this example of a tilted central incisor (32)
advantage s taken therefore of the cast post/core
techmque, whereby the core can be waxed up n
a positon guite independently of the axis of the
post. Thus an overlapping natural crown can be
replaced with a jacket crown that is positioned
regularly in the arch

303-36 In this example of Angles Class 11,
division 2, malocclusion (303 & M) any altempl
o reposition the upper incisors with jacket crowns
would entail so much tissue removal that the teeth
would be weakened and the pulps exposed.
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Post crowns have therefore been placed, with
the cores so arranged as to allow the subsequent
crowns to be brought into an aesthetically accept-
able position (305 & 306). Before such a procedure
5 undertaken, it is important to analyse the
occlusal relationships with the lower incisors, to
ensure that there is going to be enough room to
accommodate the retracted upper lateral crowns

J07-309 This patient has lost one of his pro-
truding upper central incisors in an accident, and
the closeness of the lower incisors to the palatal
mucosa leaves little room for a denture (307).

Elective extirpation of the pulps in 12 allows
cores to be well positioned in the arch (308) and
both the incisal protrusion and the missing tooth
are successfully remedied with an all-porcelain
brdge (309) based on jacket crown retainers.
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310-312 The fracture of the lower nght lateral
incisor goes deeply subgingivally on the hingual
side (300) making it diffhicult to achieve the neces-
sary shoulder tor a porcelan crown. Thas problem
15 overcome by constructing a cast post/core with
diaphragm (1)

The cervical margin of the diaphragm has been
burnished into close approximation to the root,
whilst its coronal surface provides the required
shoulder for porcelain (312). In this example, the
diaphragm is carried cervically round the whole
circumference of the root face to protect it and aid
retention

If the appearance of gold buccally (313) s
unacceptable. the duaphragm may be imished short
of the buccal margin to allow porcelain to contact
tooth, but the resulting restoranon will not be as
sound. In upper teeth an added advantage of a
diaphragm is that its palatal extension supplements
the resistance 1o buccal displacement of the crown
by the lower teeth, and thus reduces the nsk of
sphiting the root.
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314-316 Here the lower incisors occlude so
closely to the palatal aspect of the 1|, which has
been prepared tor a post crown (314) that there is
not room for an adequate thickness of porcelain
n the cervical region to resist fracture. A half-
diaphragm s included therefore on the cast post/
core to cover the cingulum area, and to provide a
shoulder where there s room to accommodate the
porcelain (315). The margin of the porcelamn crown
15 placed where it will not be subjected to occlusal
stress (36).

37 & M8 It may sometimes be found, when re-
making the porcelain jacket for a post crown, that
the core 15 lacking in retentive shape (317) or that
it may even have sheared off from the post. Ideally,
the post should be removed and the post and core
remade. This may not always be possible or
advisable and an alternative solution can be to cast
a new core (318) and At this to the tooth face over
what remains of the post. Retention for the new
casting 18 obtained via a number of parallel pin
holes cut into the dentine, into which fit corres-

ponding projections from the casting.

Jl4

m

s

u3



Porcelain crown characterisation

Aesthetics in relation o porcelain crowns 1s an ar
and whole books have been written on the subject,
(Goldstein 1976). Suffice it to say here that a crown
should blend imperceptibly with the adjacent
teeth, rather than represent the technician’s

319 & 320 The porcelain crown for the upper
right central incisor is perfectly sound from a
technical and biological point of view, but it has
been made without consideration for the ap-
pearance of the natural teeth which surround
(319). The shade is wrong and lacks any gradua-
tions in colour, such as are displayed by the contra-
lateral tooth. The shape 1s that of a stylised central
incisor rather than mumicking its partner. The
contact points have been closed and although this
might be correct for the majority of patients,
it 1s wrong for this one.

The remade crown results in a pleasing natural
appearance (320).

321 Incontrast to figure 319, the characterisation
in the shape ol the porcelan crowns for |12
completely matches that of the natural contra-
lateral teeth. Perhaps a touch more white and
orange stain dehcately apphed would have made
the illusion complete

concept of the ideal. Sometimes this involves the
use¢ ol stains which, when judged on models in
the laboratory, seems to disfigure the crown but
when it is placed in the mouth it looks just nght.
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322-324 An ad 1o reproducing the original
buccal contours of crown when multiple crowns are
being undertaken is the Mimic Instant Shape
Tracer (Copydex British Patent No. 931463). The
shape tracer can be placed against the buccal
surfaces of a study model of the teeth to be
crowned (322) and when pushed into close contact
(323) will record the buccal profile of the patient’s
natural teeth. If this s the shape required to be
simulated in the crowns, then the information can
be transferred to the working models (324) and
will thus guide the correct build up of porcelain,
This is particularly helpful when multiple crowns
are being made and guidance in buccal profile
by adjacent teeth is not available.

Some errors in post crowns

315 & 326 The post crown on this upper right
central incisor has become protruded (325) and
after its removal, inspection of the cast post/core
shows that the post was too thin (326) in pro-
portion to the crown it had to support. The heavy
attrition of the lower teeth should warn the
operator that heavy forces are likely to be applied
to such a crown. If it is inadvisable 1o widen the
canal to increase the strength of a cast post,
the greater strength may be obtained through using
awrought metal post, as in the Wiptam technique.

A28
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327 A stout Charlton post will certainly resist the
sort of displacement shown in 325. However, in
thus case, poor judgement has resulied in too wide
a post being chosen for thas slender lateral incisor
Incorrect angulation of the post hole has caused a
perforation, but even if this had been avoided, the
root would have been weakened unnecessanly

328 & 329 The post crown in 328 has become
loose. It 15 a cast post/core design. The onginal
post hole was not long enough, and furthermore
was not fully hlled by the casting. The remade
crown (329) has a good length near parallel post
hole, well filled by the casting.

L¥

Bleaching

33-332 The discoloured upper left central
incisor (M) s to be bleached to restore it to its
natural colour, by gaining access through the
cingulum to the pulp chamber and introducing 30%
w/v hydrogen peroxide in distilled water. This
poweriul bleach oxidises the breakdown products
of haemoglobin that have entered the dentinal
tubules and caused the discolouration.
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Rubber dam should be used to conhne this
powerful solution to the tooth under treatment
Oxidation 1s assisted by heat and light from a photo-
flood bulb, from which the patient s protected by
a "\l.l.f!:h.'.l:l towel (331)

Several visits, of up to 30 minutes each, may be
required to achieve the successful result shown
here (332). Driscolourabon may recur, and the
patient should be warned of this possibihity.

LR}
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13 Impression techniques

Introduction

It 15 possible, though often time-consuming, 10
fabncate gold inlay wax patterns in the mouth.
This 15 known as the direct techmque; however,
more complex gold work and all porcelain work
has 1o b¢ made i the laboratory, where the
techniczan works to a rephca of the pabent’s
dentiion in what s thus known as the indirect
technigue. In order to replicate the patient’s denti-
hon, impressions are taken of the upper and lower
arches, and from these models are made, either
by copper plating or by using special die-stones.

Over many vears matenals used for impression
taking have included composition i COpper rings,
hydrocollods and alginates. These have now been
largely superceded by a range of elastomenc
mpression matenals of synthetic rubber. The
vanety available s very wide and is being added 1o
regularly as new matenals are developed.

The technmigues by which impressions are taken,
however, are clearly defined (Appendix 5) and
these will be illustrated here, whilst leaving the

chouce of matenal to the personal preference of the
operator ,

I'he special tray techmigque 15 used in con-
junction with polysulphide rubbers. because ther
propertics of dimensional stabmbty and elasticity
are optimal if the matenal s kept 10 an ¢ven
thickness of between 2—4mm (Skinner and Phillips
1973). Polysulphide rubber s supphed in vanous
viscosibies, hght boded, regular, and heavy bodied
In the single stage techmique, the hight bodied or
regular matenal s injected by synnge into and
around the teeth to be restored, whilst heavy
bodied matenal s placed in the special tray. The
tray is then seated in the mouth and both matenals
el simultaneously. In the two stage technigue,
the special tray is pre-hined with heavy bodied poly-
sulphide by taking an impression of a study model
that has been protected with a layer of foil. This
provides a very accurate special tray and simphihes
the chairside techmque. The hght bodied matenal
5 injected as before and a wash s also smeared
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over the hined special tray before 1t 1s seated.

The stock tray techmique 1s used with silicone
rubbers. These are also supplied in varying
viscosities, light bodied, regular and heavy bodied
(putty). In the two stage or putty/wash technique,
the stock tray is filled with the high viscosity putty
and an impression is taken. Low viscosity material
15 applied as a wash to the putty impression which
15 then re-inserted. A syringe is not necessary, as
the putty impression will push the wash matenal
into place and this wall record all the fine detail
required. The single-stage stock tray technigue
may also be used without a syninge or adrenalin
stning, and this is applicable to simple preparations

Gingival retraction

For periodontal health, the gingival margins of all
preparations should hmsh in a supra-gingival
posiion. lThis results in the added chairside
advantages of being able 1o see the margins easily,
in order to fimish them without gingival trauma,
and of bemng able 1o take impressions without
mnterference from gingival tissue or blood. Often,
however, canes extends sub-gingivally so that after
tooth preparation, the cervical margin is sub-
gimgival. Sub-gingival extension may also have
been necessary to gain length of preparation,
to provide sufficient retention, especally on a
tooth with a short clinical crown. In either case, the
advantages outhned may be regained by local
gingival surgery to remove the gum tissue, and
establish the cervical margin of the preparation
Once more in a supra-gingival position (see 115 &
209).

Special tray — one stage technique

333-M2 The special tray may be made of self-
cunng acryhic (333). It is important to incorporate
into such a tray two or more stops (arrowed ) which
will rest on teeth remote from those being restored,
duning the taking of the impression. These stops
are to mantain a 2mm space between the tray and
the other teeth im order to ensure an optimal
thickness of polysulphide rubber. The tray s shown
here coated with adhesive. It is important for good
retention to apply the adhesive several minutes
(according to manulacturer’s instructions) before
the impression material 15 inserted, and to carry
the adhesive well over the margin of the tray.
Adrenalin string 15 inserted into the gingival
crevices of all teeth with cervical margins which
extend sub-gingivally.
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where the cervical margin is supra-gingival. The
putty and wash matenal are mixed at the same
ume. The tray is filled with the putty which is
then thinly coated with the light bodied maternial.
The tray is inserted and the two matenals set
simultancously. The single-stage technigue 1s also
appropnriate for the impressions of post crown
preparabons, but with shight vanations (359-362).
Here a syringe is required, firstly to inject low
viscosity matenial into the post hole and then into
the gingival crevice. The wash coated putty is then
inserted and again the two materials set at the
same ume.

It 1s not always appropriate, however, to remove
the gingival tissue, as for instance where the
cervical margin s intentionally placed sub-
gingivally for aesthetic reasons. In such cases it s
necessary 1o retract the gingival tissue temporanly,
to reveal the margin of the preparation whilst an
impression 15 taken of . This s usually
accomplished with cotton stning, often impregnated
with adrenalin, and sometimes assisted with an
dlum/adrenalin solution to help gain a dry field
(see 102). Other methods include pressure packs
of vanous matenals, placed a few days before the
impression stage, or the use of a diathermy
electrode to remove a little gingival tissue from
within the gingival crevice,
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The gingival retraction achieved by the adrenalin
string has brought all the prepared cervical margins
mto view (3M). The adrenalin stnng has been
stained dark for reasons of photographic contrast
Notice the precautions taken to maintain a dry
held.

Just belore the operator receives the syringe
loaded with polysulphide rubber, he removes the
string. [he effecuveness of the gingival compres-
sion can be seen (335) and this should last long
enough to allow tme for the injection of the
clastomer into the gingival crevices,

Care 5 needed to avosd trapping air in the
polysulphide rubber during both mixing and
injection. Mixing is best achieved using the up ol
the spatula in a stirring action. Injection should be
continuous, starting at the most distal part of the
preparations, and advancing forwards displacing
the air from the cavities instead of trapping ot
Note how the nozzle of the syringe remains well
submerged in the polysulphide matenal (336) to
iower the nsk of ar inclusions. When mjection ol
the hght bodied matenal 1s completed, the speaial
tray, loaded with heavy bodied polysulphude, s
firmly inserted until the stops engage the occlusal
surfaces of the teeth. The tray is held steady tor the
recommended time, and then removed guickly

with a snap action in the correct hine of with-
drawal.

After washing and drying, the impression is
examined for completeness, espeaally of cervical
detal and tor freedom from air blows (A37).
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138

If in occlusion the cusps interlock positively, a
simple wax bite registranion (338) may be sufhcient
to allow the setting up of the models on a simple
minge articulator, capable of hmited movement

In situations where the occlusal relationships are
not self-evident, mutually occluding teeth are 1o
be restored at the same ume. or particular pro-
blems exist related to cuspal contour, then face
bow recordings are recommended (339)

I'he temporary dressing used should hold the
teeth in the positon recorded by the impression,

I'is enables the models to be set up on an and thus prevent over-eruption or mesial dnft
articulator that can reproduce protrusive and I the dentine 1s adequately protected with a base,
lateral movements (340) a temporary dressing of gutta percha can be used

as seen here (M1). It has the advantages of being
tough and strong vet easily and cleanly removed
when required. It s important to get the patient
0 move mto occlusion gusckly so that high spols
may be pressed down before the gulta percha
cools

Ml
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Il the temporary dressing had done 11s job, the
nlays should fit the teeth well wathowut the need for
occlusal or contact pomnt adjustment (342). Correcl
occlusal relabonshups should be confirmed with
thin artculanng paper. preferably in difterent
cobours for centnc and protrusive closures. High
spots, should they exist, can be more readuy
aentihed as burmished marks if the mlay occlusal
surfaces have been sandblasted to dull them. [has
permits very accurale casement. The important
eltects ol the occlusion upon restoranons should

be taken into account at this stage (Wise 1977)

Special tray — two stage technique

MIK M TThe twostage techmgue starts wath the
construction of a special tray n the usual Wiy,
with stops and a 2mm wax spacer adapted to the
aw model (33). In the laboratory, an impression
15 then taken in heavy bodied polvsulphide of the
model protected with a thin foml, but without the
wax spacer (Md). This provides a specal Lray
accurately hned with a 2mm thick laver of heavy
bodied polysulphide rubber. In the mouth the final
impression 15 taken by syringing bght bodied
material into the preparabions, as for the single-
stage techmque, ollowed by msertion of the
special tray which has been coated spanngly
with hght-bodied matenal

Stock tray — two stage technique

M5-357 The chosen stock trav must be thorough
lv drned and the correct adhesive carefully apphed
(M5) at the recommended time before insertion of
the putty, if the impression 15 to be retamned in
the tray without distortion or partial separation.




Adrenalin stnng 15 inserted where necessary so
that all parts of the preparation are revealed (346).
This s left in place durning the first stage of the
mmpression, and if it comes out with the impres-
sion, it should be re-inserted until the start of the
second stage,

The heavy bodied matenal can be mixed with a
tork if the catalyst i1s in hquid form (347). Ths
will help to ensure even dispersion of the catalyst
before final kneading of the putty. If a two paste
system 1s used, this s mixed entirely by kneading
in the hands.

Removal from the mouth of any elastomenc
impression should be accomplished quickly, and in
a straight line which matches that of the line of
withdrawal for the preparations. It s therefore
recommended that the tray should be grasped
firmly at both sides in the premolar areas (348)
and a snap withdrawal achieved. Distortion in the
important arcas will thus be kept 1o a munimum
and the clastic recovery of the matenal should
ensure an accurate impression. Use of the tray
handle for removal should be avoided, as it is
likely to result in leverage and distortion in excess
of that capable of correction by the matenal.
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I'he putty impression is examined for complete-
ness, especially in regard to marginal detail and
freedom from air-blows (349).

Excess matenial in the retro-molar and peripheral
arcas 15 removed with a sharp carving instrument
or scalpel (350). This will reduce the suction-like
retention of the second-stage impression and make
its removal casier

Ihe interdental tags of the putty should also be
removed (351) in order to facilitate re-insertion of
the putty during the second stage. The puity
surface must be washed and dned so as 1o present
an uncontaminated surface to the wash, if thes 1s not
o peel off at a later stage. If the free ends of the
adrenalin string have not already created escape
channels for the wash material, these must now be
cut into the pully.
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I'he hight-bodied matenal s introduced first into
the areas recording the prepared teeth. Thiscan be
done with a small plastic instrument, and the
matenal should be flowed across the Impression n

a steady stream to avosd trapping air {352)

The remaining areas of the putty are coated
quickly using a spatula {353)

Just betore re<insertion of the putty impression
with its hght-bodied wash, the adrenalin string 15
removed. As can be seen, the gingivae are well
retracted (354). Care must be taken to ensure that
the putty impression s fully seated home by the
use¢ of firm pressure. This wall “inject the wash
matermal into the remolest parts and eject any
excess along the escape channels. However, pres-
sure must be released quickly to allow any com-
pression of the putty 1o recover before the wash
matenal begins to set. If this pomnt 15 not observed,
recovery will take place on removal of the impres-
sion and distortion will result

{15
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I'he final impression is examined to confirm that
all essenuial information has been recorded. The
white areas of putty visible through the light bodied
rubber confirm that the wash is verv thin, and the
putty was therefore fully inserted (355).

A sectional view of the poured model, with the
impression shightly withdrawn and with approx-
mate rool outhines pencilled in, demonstrates the
successiul retraction of the gingivae, the recording
of the cervical bevels, and the thinness of the wash
material (356)

One of the dies separated from the model shows
the clarity of marginal definition that can be
achieved with careful tooth preparation and impres-
sion techmigque (357)
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358 Some sibcone rubber putties are quite hard
when set and present some difficulty i the removal
of the interdental tags. This can be facilitated by
the use of bone forceps as demonstrated here

Stock tray - single stage technique
for post crowns

A59-362 There are difhicultics in re-inserung the
primary impression of a two-stage techmque into
the post hole of a post crown preparabon. For
this reason 1t 15 usual to opt for the single stage
techmque for post crown impressions, with shghi
vanations because of the need to use retraction
cord and an injection syrnnge

Ihe post crown preparation for 2 has been
taken sub-gingivally in the buccal region, as 15
usually the case, and retraction cord has therefore
been necessary to reveal the margin of the pre-
paraton (359)

Light bodied silicone rubber 1s first introduced
into the post hole, taking care to avoid trapping
air by injecting from the bottom of the post hole
outwards (360)

A metal post. previously coated with adhesive,
15 miroduced next into the post hole, o act as
strengtheming re-inforcement to prevent flexure
when the models are cast. The retraction cord 15
then removed slowly just ahead of the synnge
nozzle (361) which injects impression maternal into
the gingival crevice before the tissues have tme to

recover
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Care should be taken in the removal of the
impression to withdraw in the same direction as the
post hole, so as not to distort this delicate pro-
jection (362). The small air-blow, at the end of the
post hole, could perhaps have been avoided if a
Lentulo sparal had been used. nstead of the
S¥YTinge, as some recommend

363 A critical factor in the accurate recording of
detarl 1s the proper control of moisture, as is
demonstrated by these SEM pictures of the surface
ol two impressions of the same tooth preparation,
both taken in polysulphide rubber. The left-hand
cxample was taken under conditions of ideal
morsture control, and shows clanty in the recording
of the tooth surface which is covered with scraiches
from a damond bur. The nght-hand example
shows an impression taken of the same surface
which was not completely dry, and close scrutiny
of comparable areas shows that in this case the
detail 1s not as sharply recorded

Choice of elastomer

364 & 365 One factor affecting the choice of
elastomer can be colour, and its effect on the ease
with which an impression can be assessed. Parts of
wo impressions of the same box preparation are
compared here (30d). The detal can be seen
more readily on the brown polysulphide than the
blue salicone

However, a companson of SEM pictures of two
impressions of the same prepared surface, shows
shightly better reproduction of detail in the silicone
matenal, on the right, when compared with the
polysulphide matenial on the left (365). There are
also minute air inclusions in the polysulphide
matenal and these are very difficult to exclude
even with the most careful mixing technique. In
the range of silicone elastomers, the recently
developed addition - cured materials have the
advantages of longer working times and superior
dimensional stability, compared with conventional
silicone materials (McCabe & Wilson 1978).
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Copper ring impressions

Job Although largely superceded by elastomenc
mpressions, the copper ning techmque stll has a
part to play. In very deep cavities, for instance, it
may prove impossible (o gel adequate gingival
retraction to obtain a compicte rubber impression
In such cases, the solution can often be found in
using a copper nng and impression compound,
which can be pushed more readilv into deep
cervical areas. If a stock size copper nng does not
nt the crcumierence of the prepared tooth
accurately, then a shghtly oversize nng can be
chosen and s circumierence reduced with ortho-
dontic phers

J67=372 In this senes, a post crown 1s to be
made for 1] which has a deep oblique fracture
extending subgingivally on the palatal ssde (367)

An impression of the post hole s first obtained
using greenstick composition, adapted and sup-
ported by a prefabricated metal post (368). After
filling a copper ring with greenstick composition
(369) this 1s inserted to record the detail of the face
of the preparation. The post and copper ring
components of the impression unite when chilled
with cold water, and an individual impression of
the prepared tooth s obtained (370).
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Ths will subsequently be copper plated 10
form a working die. The problem in this
lechmgue s one of locanng the individual die
in the overall impression of the dental arch, so
that occlusal and contact point relanonships can
be reproduced. One techmgue for doing thas is
to record as much of the face of the preparation
and post hole as possible, with a large piece of
mlay wax (371)

An impression in alginate or silicone s taken
over this (372). The copper plated individual die
5 mserted onto the inlay wax impression, and
the complete arch model is then poured.

37

14 Temporary coverage

I for any reason it is not possible to insert the
restoration immediately tollowing tooth prepara-
non, it 1s necessary to dress the tooth temporanly.
The delay s usually due to the time required to
construct an inlay, crown or bndge. Sometimes,
however, it may be that time does not permit
the insertion of an arnalgam or composite restora-
on, and a temporary dressing s therefore
DECCESSATY

Ihere are several reasons why temporary cover-
age ol prepared teeth s required:
(1) Protection of the dentine from toxic irritation
(u) Thermal insulation
(i) Prevention of tooth movement
(iv) Avosdance of food stagnation
(v) Appearance

In a retentive intra-coronal cavity, the simplest
form of temporary dressing is provided by a stiffly
mixed paste of zinc oxide powder and eugenol
(ZODE) as is the case in stabilisation (see 55)
This will, however, take up 1o several hours to set
hard, and an accelerated proprietary version of
ZOE cement may be preferred. If there is the

danger that parts of such a dressing may break
away, because 1t 1s inadequately retained by what
is lelt of the woth, wisps of cotton wool may be
incorporated in the mix to give added strength 1o
the dressing. Gutta percha, which can be heat
softened, may be used as an alternative 1o 201
(see MI). However, an inflammatory response is
ikely to develop in teeth where gutta percha is
apphed directly onto dentine, so its use should be
confined to non-vital teeth or those where the
dentine s already protected with a base

Extra-coronal preparations may be protected
with a vanety of pre-formed temporary crowns,
or copper nings. It 15 also possible to fabricate a
custom-made temporary crown or brnidge at the
chairside.
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Anterior temporary crowns

These are constructed by combining a self-
polvmensing tooth coloured resin with a pre-
tormed crown shell. These resins are of two types,
acrvhic resins and epimine resins. The acrvhc
resins can be untant to pulpal and gingival tussue,
because of their monomer content and exothermic
setiing reaction. These disadvantages have been
overcome with the development of resins using
higher polymer powders, and higher methacrylate
monomers. The epimine resins are commonly
used because of their lower setting temperature
and shnnkage. They are also less imtant to the

A temporary jacket crown

373=-384 A polycarbonate crown form is chosen,
ol as near matching size and shape to the contra-
lateral tooth as possible. It has a small tag attached
to the incisal margin, which acts as a convement
handle (373)

It will be noted, however, that the crown 15 about
2mm too long. The cervical margin is therefore
shortened with crown scissors (374) and smoothed
with a carborundum stone (375)

11U

dentine and pulp. as there is no free monomer
in the mixed matenal (Braden et al, 1971).

I'he crown forms used with such resins are made
ol transparent cellulose acetate or tooth coloured
poivcarbonate. |he cellulose acetate crown forms
are pecled off after the resin has set. The poly-
carbonate crowns remain in the mouth as an
integral part of the temporary restoration: though
the fact that they do not bond with epimine
resins will sometimes give rise 1o problems of
separabon of the two matenals,

LYR
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The crown form is then filled with an epimine
resin (376) and positioned over the prepared tooth
(377). It is advisable to coat the preparation with a
very thin him of lubncant to facilitate removal

When the resin has set sufficiently, the crown is
removed together with considerable resin excess
(378). A good impression of the cervical margin ol
the preparation should be evident in the resin. The
crown should then be placed in hot water to
accelerate the completion of polymerisation.

The excess s timmed away. This can be done
very readily with a sandpaper disc, whilst the chair-
side assistant evacualtes the resultant resin dust and
debris with high speed suction (379)

376
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The temporary crown should now be an accurate
fit cervically without positive or negative edges.
This can be tested at trv-in with a probe. At the
same ime. premature occiusal contacts can be
identihed with articulating paper (380 & 381) and
adjusted

A quick setting temporary cementing medium is
introduced to the crown ( 382 ) whach 1s then seated
hrmiy into position, so as o expel all excess cement
and achieve the closest possible fit (383)

It the cement = left undisturbed to set fullv, 1
will break away cleanly to leave a smooth cervical

finish (384)
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A temporary post crown

IW5-30 An appropnate shape of polvcarbonate
crown is chosen and tned in as before. Gingival
pressure is indicated here by the blanching of the
gum (J85). The crown is seen to be too long and
adjustments are made

A small pledget of cotton wool 1s placed in the
canal (386) to wentify the end of the post hole
as recorded on the impression. If this is not done,
then the temporary cement will join with the
existing root filling cement and the post hole depth
would be uncertain at the try-in stage.

A preformed post 1s placed in the canal (387)
and the resin filled polycarbonate crown is seated
over it. When this has set, it is removed together
with the post, and the excess s tnmmed (388) 10
ensure a good iithing temporary crown {389). Final
ad justments are required to the incisal length
this case, before cementing i place with a
lemporary cement
XN
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Ihe line dingram (3 shows the component
parts ol the temporary post crown

31 & 392 The post of the temporary crown may
sometimes be well held by the temporary cement,
i which case it mav readily be drawn from the
rool by the Eggler post remover (391 ). This instru-
ment 15 essential when a cast post and core 15 o be
removed without endangenng the root of the tooth

in preparation lor its removal, the protruding
part of the post or core must be Immmed (a)
mesio-distally . to allow the legs of the post remover
access o the rool Tace and (b t"ULI._I.I-lIfI_L:IJ.j“.'ﬁ_ [
provide a retentive shape lor the jaws ol the
remover o grip

I'he jaws are nghtened onto the post by rota-
ton of the capstan wheel, By turning the central
SCTew Ihe jaws draw oul the post w hale the e

push adEaimsl the oot {ace (Y92
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393 & 34 Full crown preparations on postenor
tecth (33) can be temporarily covered with pre-
formed aluminium crowns (34) held in place with
a propnetary temporary cement or ZOE. The
range of shapes 18 somewhat houted, and nt s
often difficult 10 estabhish good contact pownts
order o avoud lood stagnation

35 Sutunless steel crowns are available, and
these can casily be trmmed and htted to fractured
incisors 1o hold a calcium hydroxide dressing in
place, and restore the shape of the teeth. Some
crowns have been produced with tooth coloured
facings (see |1 in figure N)) but these wear off in the
mouth and look more unsightly than the stamnless
steel

M6 Polycarbonate crowns can be cemented
directly into place with accelerated ZOE. as seen
here for the lateral incisors. The techmque using
epimine resin however, produces crowns of a better
fit and therefore better retention and less gingival
irrtation
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W7-39 A temporary post crown may be re-
quired for a tooth which 1s undergoing root canal
therapyv. If the post used 5 a hollow one, root
treatment can continue through it, obvianng the
need to remove and replace the crown at each visat
Orthodontic tubing will act as such a post. ls
internal drameter should be greater than that of the
biggest reamer likely 1o be used. An appropnate
length of tubing s chosen and placed into a post
hole (397) cut with a matching size flat fissure bur.

A cellulose-acetate crown form is trimmed to fit
the root face, and a hole is cut in it to allow the
end of the orthodontic tubing to protrude. The
patency of the tubing is blocked with cotton wool
before the crown form, filled with epimine resin,
15 seated. When the resin 1s set, the cervical excess
15 removed and the protruding portion of the tube
15 cul back. The himshed temporary crown s then
cemented in place (398) taking care not to block
the apical end of the tube. Such a crown greatly
assists in preventing contamination of the root
canal dunng therapy,. and enables rubber dam to
be applied easily

The incisal edge of the crown provides a definite
reference point for length measurements. and the
radiograph (399) demonstrates how instrumenta-
non is possible with the crown in place
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15 Bridges

Assessment

in the dental arch do not automatically
qualify for filling with a prosthesis — there must be
a good reason for doing this. The reason might be a
strong request by the patient for the to be
filled, for aesthetic or functional purposes. On the
other hand, the dentist may recommend action to
prevent tilting or over-cruption of the teeth (see
400).

Abutment teeth

A suitable number of abutment teeth are required
to which the bridge can be attached. A convenient
way to deade this number is to count how many
teeth are to be replaced by the bridge and add one
to the total - there are, however, exceptions o
this guide (sece 427 & 435).

The abutment teeth must have either wvital
healthy pulps or sound root fillings.

Pontic area

The pontic area must be free of retained roots or
buried teeth. If this point s overlooked, a future
surgical operation may be impeded by the presence
of the bndge.

It will be evident, that such a rechensive
climical assessment requires the additional evidence
that can be provided by appropriate radiographs
and sustably articulated slutly models.

This atlas will confine itself to straghtforward
brdgework, within the scope of the general
pracuioner, where there 1s sufficient tooth contact
between the natural teeth not concerned in the
bridge design, to obviate the need for complicated
bite analysis and the use of sophisticated
articulators. The designs of such bridges fall into
four basic categones, together with a fifth group,
which combines two or more basic designs
(Appendix 6).

If it is deaded to provide a prosthesis, a
choice has to be made between denture and bridge.
If the preference s for a bndge, several factors
must be considered to see if a bridge is possible,
and if so what form its design should take.

Attrition

Special note should be taken of any signs of
attnuion as this will give an indication of where
masticatory stress is likely to be concentrated.

Supporting structures

Bridges that are entirely tooth borne rely for their
support on the roots of the abutment teeth and
their supporting tissues. Experience, rather than
rules, must be relied upon in determiming whether
these roots are long and strong enough, and the
supporting tissues healthy enough, to support the
extra load that will be imposed on them. Where
some support for the bridge is provided by the
soft tissues, a careful assessment must be made of
the appropnate area of mucosa.
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400 Falure 1o mamntan the space resulung from
tooth extraction can lead to movement ol teeth,
il intercuspal relabonships do not prevent il. [he
teeth on either side of the gap may tult and the
opposing tooth may over-erupt as indicated here
This can result i interferences with occlusal
excursions, and also in penodontal detenoration
Such CONMCYUCNCEeSs arc better F'irl.:'r:."ﬂll.'d, than
treated alter they have occurred, butl prediction
of which cases need preventive treatment 15 not
alwavs casv. In such instances, it s advisable to
take impressions for study models soon after the
extracion, and at reasonable ntervals sub-
sequently. Accurate measurements can then be
made to see ol shght tooth movement 15 taking
place

41  As an alternative to a senes of penapical
radographs, a comprehensive radiographic assess-
ment lor a patient requinng bndges can be made
by means of a single Orthopantomograph
(O.P.G.). In particular, this will give information
about the bone support for the abutment teeth, the
presence of roots or unerupted teeth in the pontic
arca, and the direchon ol the long axes ol the
abutment teeth. It wall also give an indication of
penapical bone loss, but this would need 1o be
confirmed with an intra-oral penapical film
Detailed information about the abutment crowns,
such as extent of fillings or canes and mesio-
distal dimension of the pulp chambers, would have
to be obtained from bitewing radiographs.

Fixed/fixed bridges

42  One of the commonest bndges 1s that replac-
ing a b, to prevent, as in thas case, further eruption
of the 6 and uling of the 7. If aesthetically
acceptable, this is made most simply in yellow gold,
and designed with a full veneer crown as the
postenor retammer and a three-guarter crown
anteriorly. The pontic 15 a simple gold bar, kept
well clear of the mucosa to make 1t easy to clean
the underside




403 & 44 A bndge to replace an anterior tooth
must be acsthetically pleasing. The design shown
here uses vellow gold three-quarter crown pinlays
tor retamners attached to |13. Great care and skill is
required 10 kecp the incisal gold coverage to the
mummum. The pontic facing for the 2 s made in
porcelan, and s cemented to the gold bar con-
necting the retmners. The shade of the pontic 15
not very well matched 1o the adjacent teeth. The
main weakness of this design is the method of at-
taching the pontic, and this has largely been
superceded by the bonded porcelain technigue

HWS-W7 With the introduction of aluminous
porcelain, great strength has been added to the
already attractive looking all-porcelain bndge.
Here (405) the upper partial denture replacing ||
and the discoloured acrylic crown on |2 are to be
replaced with an aluminous porcelain bridge at-
tached to 12 prepared as for jacket crowns. The
palatal view (406) shows the distribution of the
opagque aluminous core which however is masked
n the buccal view (407) by enamel and dentine
porcelamn
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408-410 One of the problems with fixed/fixed
antenor bridgework s to disgwise the fact that
three tecth are actually joined together. In this
example (408) the patient has a discoloured non-
vital upper central and the adjacent lateral incisor
s missing. Following root-filling of the 1) and
fiting of a cast post and core, the 31| are pre-
pared as for jacket crowns to take an all porcelamn
fixed/fixed bndge

The illusion of interdental spaces 1s created in
the brnidge by staining (409) and this enables the
tapered lateral of the opposite side to be simulated.,
without drawing attenthon to the connecting
porcelain (410).

409

411 The advent of the technique for bonding
porcelan to gold made possible the construction
of stronger antenor bndges - sometimes at the
expense of acsthetics. To blank off the underlying
metal requires a laver of opague porcelain. This
in its turn requires o be blanked off with a
considerable thickness of dentine and enamel
porcelain, to give a natural look. A total thickness
of 1.5 to 2.0mm is required for the gold substructure
and two types of porcelain, and there 15 not always
this amount ol space avalable. Here the pontic
replacing the 4] 15 attached to full crowns on 53|.
The resulung bridge looks a bit dense and hifeless
because of this problem of space. Note the blanch-
ing ol the gum around 3| at the try-in stage. The
cervical fullness of the 3 retainer needs reducing
to reheve ths.
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412 & 413 Replacement of a lower incisor 1s
difficult if the tongue space is not to be encroached
upon. The adjacent incisors to be used for abut-
ments have small crowns, which will not allow
much tissue removal, and the preparations must be
minimal ones. In order therefore o keep the
lingual coverage of the bridge as thin as possible,
a bonded bridge should be made (412).

The fullness of the bridge buccally (413) due to
the covering of porcelain as well as gold, can
usually be tolerated by the patient.

The problem of gingival recession

414 The bridge replacing [3 is attached 1o [24 by
full-coverage crowns. The gingival recession seen
buccally on the |4 presents two problems, if an
attempt 15 made to take the preparanon sub-
gingivally. Firstly, the 4 crown will look exces-
sively long. This can be disguised with porcelain
chosen to match the cementum or even to match
the gingivae (see 277). However, this sull leaves
the problem of creating a 1.5mm shoulder in this
narrow root arca, without exposing the pulp or
seriously weakening the remaining tooth tissue. A
solution is 1o stop the preparation supra-gingivally
as shown here. The shght cervical darkemng due
to the margin of the metal sub-structure is usually
acceptable to the patient, and preferable to the
risks already mentioned. If the aesthetic result is
not acceptable, an alternative treatment would be
to electively root fill and fit a post/core to the |4,
which would allow room for porcelain at the sub-
gingival level.

412
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Fixed/non-fixed bridges

415 & 416 This bridge to replace 67 is attached
to 45 and the tilted 8. Due to the difficulties in
finding a commaon path of withdrawal for the re-
tainers on <458, the bndge has been constructed in
two parts. A full veneer crown has been made for
the |8 with a dovetail mesial slot, whach 1s paraliel
to the line of insertion of the full coverage crowns
on 43, The premolar crowns carry the pontic with
a dovetail projection distally, which i1s shown
partially inserted (415, arrowed).

An occlusal view of the completed brnidge shows
how the two parts of the bndge interlock (416)
Thus design results in a bndge almost as ngid and
stable as one that s fixed/fixed

417-419 An alternative to the fixed/non-Axed
solution to the ulted abutment problem s the
‘telescopic’ bndge. In this design no attempt 15
made to match the hne of withdrawal of the two
abutment preparations (417).

The problem of misalignment is solved by
making the molar retainer in two parts. The first
part (418) gives full coverage to the prepared
molar crown, and is inserted in a line which suits
the natural long axis of the tooth. The outer surface
of this gold cap, however, has been created to simu-
late a full veneer crown preparation, which has a
hine of mmsertion that matches that of the mesial
abutment tooth. The gold cap is cemented in place
first. and the distal retainer of the straightforward

fixed/fixed bridge is then cemented over it (419)
418

3
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417
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Simple cantilever bridges

420-422 This all gold bndge with a porcelain
facing is based on three-quarter crown retamers on
56 and a box-pin pontic for 4, all three units
being soldered together (420 & 421). A stock
porcelamn pinned tooth has been ground to shape,
and this will be cemented into the gold box pontic
which has been made to surround it (422). In this
design, vellow gold s evident both buccally and
occlusally

423 & 424 The appearance of the pontic in 420
can be improved by the use of a porcelain bonded
to gold unit, in place of the box-pin design. If full
crown coverage in yellow gold is acceptable
acsthetically for the postenor teeth, as would seem
o be the case here (423), then yellow gold
veneer crowns can be combined with a bonded
porcelamn pontic 4, by soldenng together the three

units to form a simple cantilever bndge (424)
423

420
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415 & 426 A further improvement to aesthetics
can be achieved by making the whole bridge in a
metal substructure, faced where appropriate with
bonded porcelain. Full coverage crowns on |56
carry the cantilever pontic for 4. Note that the
buccal margin of the preparation on |6 stops well
short of the narrowing root (425). An occlusal
view shows that porcelain coverage 15 omitted
where particularly heavy stress from the opposing
teeth occurs, or where it is not thought prudent to
reduce the occlusal surface by the 2Zmm necessary
o make room for metal plus porcelain (426).
The narrow pontic simulates a canine rather than a
premolar from an occlusal view, to lessen the likeli-
hood of torque stresses being applied to the bnidge.
When the missing tooth is the second premolar,
a similar pontic design will often permit a satis-
factory bridge to be fitted to the molar, as the sole
abutment tooth

427 & 428 Here the space for the 4 has partially
closed and 1s not wide enough to admit a full size
tooth, This situation can be disguised by placing
the full width |4 pontic slightly outside the arch
over-lapping the shightly instanding |5. The effect
of shght irregularity of the teeth (427) is
aesthetically more pleasing than an unnaturally
small tooth fitted nto the arch. The way this has
been achieved can be seen in 428. Because of the
small span of the pontic, it was not thought
necessary to involve more than one abutment
tooth.
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Spring cantilever bridges

429-431 In this example, the pontic for the 1 s
attached to the premolars (429). The connecting
bar is placed well clear of the intervening teeth,
and s soldered to the centre of the palatal aspect
of the three-quarter crown retainer of the 4. This
15 done so as not to obstruct the interdental space
between 43, and thus allow floss to be passed under
the soldered joimt connecting the two retainers.

The gold portion of the pontic is shaped in jacket
crown form (43) and a porcelain crown will be
cemented to it. Should this porcelain crown ever
need replacing, an impression as for a porcelain
jacket crown can be taken, without removing the
remainder of the bnidge.

The buccal view (431) demonstrates the aesthetic
advantages of the spnng cantilever bridge, whereby
the natural interdental spaces are maintained.

431 A patent, anxwous 1o avoid a denture, may
tolerate two spring cantilever bndges. In this
example the design of the pontics is of the box-pin
type. The palatal and incisal aspects of the pontic
are mn gold, the strength of which should withstand
occlusal stress well, However, should a porcelain
component require replacement, this may entail
removal of the bridge.

429
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433-436 Ths patient requested a bridge in place
of the partial denture that carmed the upper lateral
mmcisor (433). After full assessment of possible
abutment tecth and an analysis of the occlusion,
it was deaded that the 2 could be carmed on a
single abutment spring cantilever bridge. using the
6 which was therciore prepared for a full veneer
crown (434). The final brndge contrasts favourably
with the partial denture in its avoidance of gingival
coverage (435) and gives a pleasing appearance
(436)
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Compound bridges

437 The replacement of | and 5 is achieved by a
combination of a spring cantilever design for |, and
a hixed/fixed design for the 5 with the 4 as a com-
mon abutment for both designs. The 5 units of
yellow gold are soldered into one compound
bridge.

438 & 439 The absent 2 and 4 (438) are replaced
in a 5 unit bonded porcelain bndge, composed of a
simple cantilever pontic for the 2, and a fixed/fixed
pontic for the 4 based on 356 as abutments (439).

Temporary bridges

Once the final impression for a bridge has been
taken, it 15 important to ensure that no tooth
movement takes place while the bridge is being
made. [l any of the abutment teeth nilt, the paral-
lelism achieved in the preparations will be
disturbed, and it will be difficult to insert the
bridge. If adjacent teeth move towards the pre-
pared abutment teeth, the resulting tightness in the
contact point areas will prevent the bridge from
seating. Any over-eruption, either of the abutment

437

teeth or the occluding teeth n the opposite jaw,
will result in premature contact in the bridge area,
which may be very difficult to adjust.

To prevent all these problems occurring, it is
necessary to fit a carefully constructed temporary
bridge which reproduces the onginal contours of
the abutment teeth, and also locks them together
s0 that their relative positions are maintained. The
temporary bridge can be made at the chairside or
in the laboratory.
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Chairside made temporary bridges

440-445 This patient is to have the upper right
canine (440) replaced with a fixed/fixed bndge.
The first step in the manufacture of the temporary
bridge 1s 10 record the unprepared surfaces of the
abutment teeth in an impression, after the missing
canine has been quickly reproduced in soft wax
(441).

The abutment teeth are then prepared, in this
instance for full coverage crowns (442). The abut-
ment and pontic areas of the impression are now
filled with a proprietary temporary bridge resin
(443) taking care to avoid trapping bubbles of air
The impression is seated firmly back into the mouth
when the resin will fill the spaces created by tooth
preparation of the abutment teeth. and by the soft
wax

When the resin has set, the impression and
temporary bridge are removed from the mouth
and the excess resin tnmmed from the bridge (444),
H
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This is cemented in place with a temporary bonding
matenal (445) and should be well tolerated by the
patient without the creation of traumatic relation-
ships with other teeth, because of the replication of
the onginal tecth

46 & 47 The temporary coverage for a canti-
lever bndge can be made with or without a pontic.
If the space for the missing tooth is maintained
by a partial denture, or if the situation has been
stable for some ume, then only the abutment
teeth need be involved in the temporary bndge as
in this case (446 & 447). The important thing is to
reproduce the external contours of the abutments,
0 that thss state of equilibrium will be maintained

e
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Laboratory made temporary bridge

The techmician can fabricate the temporary bridge
in plastic, heat or cold cured, or in cast metal,
such as silver. The disadvantage of this approach
1s that the panient must make an extra visit for the
final impression, after the temporary bridge has
been made. However, there are a number of
advantages to be considered. A bridge made in the
laboratory can be stronger and better finished at
the margins than onc made at the charside,
especially of metal 15 used. The alignment of the

48  lhe silver temporary bridge i1s obviously
not aesthetically attractive and it has a tendency to
tarnish, as seen here, but these short-term dis-
advantages may be regarded as being well
compensated by the long term advantages, and by
the very positive way in which the posinon of the
abutment teeth s mantamned

Bridge removal

H9 & 450 A metal temporary bridge should be
cemented only with a temporary bonding agent but
even s0, may be well retained. To remove it may
require long and tedious cutting, but first it is worth
trying to apply controlled force to dislodge it in the
hine of withdrawal. This can be done if soft wire 15
fed under the pontic or in the case of a cantilever
bridge, between the retainers as seen here (449)

The remote ends of the wire are grasped with
phers, to which is applied a suitable impact force
with the hist in the line of withdrawal (450). Such a
technique can also be remarkably effective applied
to an old bridge which needs replacement.

preparabions can be assessed mn the laboratory.
with a surveyor if desired, during the “dummy run’
of making the temporary bndge. Any adjustments
to the abutment preparations deemed necessary
can be made at the panent’s next visit before the
final impression s taken. The try-in of a cast
metal temporary bndge very closely simulates that
of a final bndge, and any problems of msertion
or retention can be weatthed wimlst there 15 sull
the opportunity to deal with them.




Adjustment for tight contacts

451 & 452 Al try-in a bndge may not seat fully
down because of ughtness in the contact poni
area. A hit and muss approach to adjustment by the
removal of gold or porceliin may well result in an
opcn contact. and 1t s therefore important o
define the arca of tightness exactly. This can be
done using very thin articulating paper which s
wrapped around the adjacent standing tooth (451)
whilst the bridge s inserted and withdrawn two or
three times. The resultant mark will indicate
accurately the area on the bndge that needs
reduction (452)

The broken down abutment tooth

453=458 | here are numerous ways that missing
tooth tssue may be replaced in order to give an
abutment tooth suthcient bulk for strength, reten-
tnon and resistance form. For wital teeth, this s
usually done using pins with amalgam or composite
(see 199=194). In non-vital teeth, advantage 1s
often taken of the excellent retention to be
obtiined from the pulp chamber and canal. This
may take the form of a cast post and core, or
one of the many designs of pre-fabncated post and
core, which 5 cemented in place tollowing satis-
tactory root hiling

I'he Kurer post and core s a pre-fabncated
design that obtains additional retention from being
screwed into the tooth (sce 288 & 289). In this
example, a bndge 1s required to replace the upper
left first premolar. It s mtended to use the root
filled 5 as an abutment in a simple cantlever
bridge, involving also the |6, The grossly broken
down crown of |5 15 reduced to gum level, and 1ts
single root canal enlarged with an engine reamer.
Ihe canal s then threaded using an engineers

tap (454)

e
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The Kurer post with matching thread s screwed
fully into the tapped post hole (455).

Alter noting the amount of excess length, the
post i1s removed and shortened appropnately. It is

then screwed back into the cement filled post hole
(456

Both the protruding core of the |5 and the crown

of the 6 are prepared for full crown coverage
(457)

The fitted bridge 15 a combination of vellow gold
and bonded porcelun umits (458). Note the excel-
lent characterisation that has been achieved in the
buccal poreelain of 5 and the pontic




An implant abutment

459 & 460 An attempt to span with a bndge the
space created by the loss of three or more teeth s
likely 1o throw an insupportable load on the abut-
ment teeth, as well as presenting problems of
providing suthcient strength in the bndge matenal
to avoud distorion. OUne solutwon to thes problem
15 o change the usual bndge design to one that s
partly tissue borne and removable. Alternauvely,
a partial denture may be considered. A third and
somewhat rare vanation s to supply an abutment
in the centre ol the span by means of an implant
(459). In this example, the completed 5 unit bndge
(460 ) 1s supported by full crown coverage on the 6,
the implant and the 2, the antenor four units being
of bonded porcelain and the postenor unit ol
vellow gold

Some errors in bridgework

461 & 462 The usually acceptable retamners for
bridgework are full crowns, three-quarter crowns
or MOD inlays with capped cusps, in descending
order of preference (Roberts 1970). In all of these
there is complete occlusal coverage. to avoud the
possibility of the tooth and s retamner being
separated from each other by the stresses of
occlusion. It s regarded as an error m design (o
rely on MOD inlays as retainers. In this exceptional
case, however, a single MOD retainer (461) with-
out cuspal coverage has successfully retammed a
cantilever pontic, replacing 3| for many years in a
pertectly healthy condition (462).
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463} Fracture in the cingulum region of an all
porcelain bndge is likely to occur if allowance has
not been made for occlusal relatonships wath the
lower incisors. Space must be created, either dunng
abutment preparation, or subsequent incisal re-
duction of the occluding teeth, to allow a sufficiently
strong bulk of porcelain 1o be placed free from
occlusal trauma.

464 This lateral incisor simple cantilever pontic
has bent away from its retainer, due to a poorly
designed or badly executed soldered joint.

465 Poor cementation has jeopardised the success
of this bnidge, which may well have been a perfect
fit at try-in stage. Attention to such detail as glass
slab temperature and cement consistency 1s critical
if a bridge 15 to be properly inserted and burmished.

466 Poor design of the fitting surfaces of the
pontics, aggravated by sub-standard plague control,
has resulted here in marked inflammation of the
underlying mucosa. Where pontics are in contact
with soft tissue, they should be designed to md easy
cleanming. Concavities should be avoided in the
hiung surfaces which should make a line contact
with the mucosa (all that 15 needed for aesthetic
reasons) instead of an area contact. The patient
should also be given explicit instruction in the
chiective use of dental floss
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467 & 468 The spring cantilever pontic replacing
the 1| has sunk into the underlying mucosa (467)

In this case movement has been allowed to occur
due to the thinness of the connecting bar (468).
Other factors may, however, have contributed to
this movement, such as mobility of the abutment
teeth, lack of palatal support for the bar and pre-
mature insertion of the bndge before the 1] socket
had fully healed

469 Bonded porcelain may shear off the metal
substructure, resulting in the need for an expensive
and ume-consuming removal and remake of the
bridge or crown. There are techniques for making
good such deficiencies with self-tapping pins and
composites, but prevention by proper design and
application of the porcelain section s preferable
(see 209),

47 This ten-unit upper bndge has fractured
between the central incisors. As it has been made
in one prece it will be necessary to remove the
whole bndge to repair the fault. The fracture may
have been due to a weakness in the metal sub-
structure, but it may also have been due to a slight
sagging of such a long unit whilst in the porcelain
furnace. The resulting shight distortion may not
have been observed at cementation stage, and the
lack of perfect fit may then have allowed the bridge
to fatigue and crack in use.

470
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471

471-473 Where it 15 intended to fit bndgework
to the whole or nearly the whole arch (471), 1t 1s
advisabl¢e 10 make the bndge m sections (472).
Such shorter spans are less at sk in the porcelain
lurmace.

473
A locating impression can be taken of all three

sections when these have been satisfactonly tned
in (473), to enable them to be soldered together.
If a suitable design can be devised, it is an
advantage to avoud soldenng altogether and to so
interlock the three components, that any one
section can be removed independently should it
need 1o be repaired,
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Appendix 1

Procedure for history and
examination

History

P

3
4.
5
L

Reason for Attendance
Details of Present Complaint (where applicable)

. Dental History

Medical History

. Famly History
. Personal History

Examination

W

General Assessment — appearance, build, etc.
Facial Examination

Oral Examination

a. Areaof present complaint (where applicable)
b. General state pf the mouth

c. Soft tissues

d. Penodontal tssues

e. Occlusion

{. Teeth

_ Study models
_ Pathological and biological tests



Appendix 2

Plaque index

The patient hygiene performance
index Podshadley and Haley (1968)

. A disclosing solution is applied to the labal
surfaces of h-lﬁ' and the lingual surfaces of 66.

(1f the first molar 1s missing, broken down or
crowned, the second molar is substituted. If the
central incisor is missing or cannot be used, the
adjacent central incisor 15 substituted. )

b

Each nominated surface s sub-divided mentally
nto five sections, as indicated below, and
examined for stained oral debns or plaque. No
stain scores (), any stain scores 1, for each
section. Any tooth surface will therefore have a
total score of from 0 1o 5.

3. The scores for all surfaces are added together
and the sum 1s divided by the number of sur-
faces examined (usually 6). This gives the PHP
Index.

c.g b 3
1] 2 16
F) 4 PHP = g = 2.66
| 3
bl 1
6 3
16

1,1 .1
3.3/3

Appendix 3

Alum solution

Alum solution as an adjunct to gingival retraction
Wilson and Tay (1977)

Adrenaline acid tartrate 1%

Sodium metabisulphite 0.1%

Potassium aluminium suiphate 1o 1004
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Appendix 4

Bases and varnishes

Base matenals

Modified zinc oxide/eugenol cements

Calcium hydroxide

Polycarboxylate cements

Zinc phosphate cements (in association with a sub-
base)

Ethoxybenzoic acid cements®

Glass wonomers®

* Protection would be required under these cements
in deep cavities
Sub-base

Calcium hydroxide in propnetary quick-setting
form

Varnishes

Copal ether varnish
Proprietary varnishes often containing zinc oxide
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These matenals are used:

(1) As protection for the dentine and pulp from
chemical or physical irmitation

(n) To reduce a deep cavity to appropnate depth
for filling

(i) To support undermined enamel
(iv) For the elimination of undercuts

Used as an ‘indirect pulp cap’ to induce pulpal
calcification where the floor of a cavity is very close
to the pulp. A sub-base may also be applied to the
floor of a very deep cavity as protection against
possible pulpal irritation from certain bases.

Used to prevent marginal seepage between an
amalgam restoration and the tooth



Appendix 5

Impression techniques

I

nformation to be recorded at the

chairside

Bl

3
4.

. The prepared teeth using an elastomernic
Impression

. The opposing teeth using an alginate impression
. Oeclusal registration
Tooth shade (where appropnate)

Elastomeric matenals available

Polysulphide rubber
Silicone rubber

Polyether rubber

I

2

ndirect techniques

. Special Tray (a) Single stage
(b) Two stage

. Stock Tray (a) Two stage
(b) Single stage
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Appendix 6

Bridge classification

1 Fixed/fixed

A one-prece brnidge with the retamners fixed at either
end of the pontic

2 Fixed/non-fixed

A two-priece bndge comprising a pontic with a
retaner hixed to one end and with a dovetail at the
other. The dovetail fits into a slot in the second
and independent retainer

3 Simple cantilever

A bridge where both retainers are adjacent to each
other at one end of the pontic

4 Spring cantilever

A bndge where the retamners are adjacent to each
other but separated from the pontic area by one
looth Or more

5 Compound bridge

A bndge which combines two or more of the basic
designs
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