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Biological impressions

Shavell coined the phrase ‘biological impres-
sions’, to signify impressions that capture, with
fidelity, healthy tissues in their natural habitat.'
Most indirect dental restorations are made with
only an impression as the unifying element
linking the three protagonists, ceramist, patient
and dentist (or CPD) (Fig. 8.1). The intrinsic
qualities of an impression are to record as much
and as accurate detail as possible. This necessi-
tates faithfully recording the prepared, adjacent
and opposing dentition, together with the sur-
rounding soft tissues. Whether an impression is
for a laminate, inlay, crown, bridge, denture or
implant, the objective is to reproduce accurately
a facsimile of anatomical structures as a mor-
phological platform for fabricating the proposed
restoration. This implies that the tissues are
neither escharotic nor necrotic.

Two types of biological impressions are
required: dental and gingival. The dental biolog-
ical impression is one that replicates abutment
teeth following preparation. By definition, this
requires deflecting the gingival crevice to accom-
modate an impression material that will repro-

duce the preparation margins for obtaining a
correct emergence profile. The gingival biologi-
cal impression records the periodontium in a
non-deflected state. The latter is made after fab-
ricating the definitive restoration, at the try-in
stage, when the gingival tissues have recoiled to
their normal position. By locating the restoration
on an untrimmed plaster model, the rendezvous
of a restoration with the surrounding soft
tissues is visualised. This allows assessment of
the cervical transmucosal soft tissue support and
contact points. Following modifications, a non-
violent coexistence between the two entities,
restoration and soft tissues, is achieved.?

SCIENTIFIC RATIONALE

Making precise impressions depends on two
variables, the primary and secondary determi-
nants. While there is only one primary determi-
nant, without which an accurate impression is
unattainable, there are numerous secondary
determinants, which are discussed initially,
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Figure 8.1 The impression is the key element linking
ceramist, patient and dentist.

before considering the crucial

determinant.

primary

The following list is not exhaustive, but
emphasises pertinent points of the secondary
determinants.

Stock vs. custom trays

The rationale for using custom or special trays is
to control dimensional stability, and hence min-
imise polymerisation shrinkage. This was par-
ticularly significant with earlier elastomeric
materials, but is less relevant with contemporary
formulations. The newer materials are relatively
stable, exhibiting sufficient stiffness and rigidity.
The advantages of custom trays are ease of loca-
tion and seating in the oral cavity, patient
comfort by avoiding sharp tray flanges imping-
ing into the sulci, and capturing posterior teeth
without the need to modify stock trays with wax
or compound materials. As a general guideline,
stock trays are acceptable for one to three units

Figure 8.2 Rigid plastic stock trays are satisfactory for
making impressions for up to three units.

Figure 8.3 Full maxillary intra-arch impression.

in conjunction with a heavy-bodied or putty base
(Fig. 8.2).

Inter- vs. intra-arch

Intra-arch impressions record an entire arch
including contralateral teeth (Figs. 8.3-8.6),
while inter-arch impressions record the antago-
nist dentition. The latter is carried out using
‘triple trays’ and benefits include eliminating an
opposing arch impression and bite registration.
While the resulting impression records both the
prepared teeth and occlusal registration, the
technique is trying for both the clinician and
ceramist. Furthermore, inter-arch impressions
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Figure 8.4 Full mandibular intra-arch impression.

Figure 8.5 Trimmed dies from maxillary intra-arch impres-
sion in Figure 8.3.

Figure 8.6 Completed crowns for patient in Figure 8.5.
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are limited to one or two units. Further disad-
vantages include distortion of tray when the
patient occludes,? verifying whether the teeth are
in centric occlusion, and ensuring that at least
two teeth either side of the prepared abutment
are included.

If, however, the tooth to be restored has inter-
ferences (working or non-working side), or is the
initial contact in CR or a guiding tooth, inter-
arch impressions are essential to allow mounting
on a semi-adjustable articulator.

Closed vs. open tray

The rationale for an open tray is that drilled
holes in the impression tray act as vents for
excess material and air to escape. In theory,
this is valid, but clinically there is little improve-
ment of the resulting impression. Furthermore,
since excess material has to be rapidly mopped
after tray insertion, there is increased patient
discomfort, often eliciting a reflex gagging
response.

One vs. two stages

The basis of a two-stage impression is ensuring
a solid platform for the subsequent wash stage.
The procedure involves taking an initial impres-
sion with putty (using a rigid metal or stock
tray), usually separated by an acetate or
polypropylene sheet, in effect, to form a custom
tray. The second stage is injecting a light-bodied
wash over the prepared teeth and reseating the
tray. The obvious disadvantages are incorrect
tray location, lengthy procedure and protracted
endurance for the patient. The advantage of the
one-stage impression is expediency and guaran-
teed correct seating, but timing is critical. The
wash must be placed simultaneously on to the
abutment while the assistant mixes and loads
the putty or heavy-bodied material. In addition,
once mixed, the tray must be inserted immedi-
ately to prevent the material reaching the elastic
stage, which can flex the tray (if plastic) and
produce distortions.*
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Passive vs. non-passive

Most elastomeric materials recoil after the tray
is removed from the mouth. A non-passive
impression made by continuously applying
pressure to the tray while the material is setting,
causes pronounced recoil, with the detrimental
manifestation that the crown fits the plaster
die, but not the intra-oral abutment. To cir-
cumvent the latter, once the tray is correctly
seated, pressure is relieved, allowing the material
to set passively. Since the material polymerises
without external pressure with a passive im-
pression, post-removal recoil is significantly
reduced.’

Warm vs. cold environment

When attempting impressions for multiple units,
a prolonged working time is clearly desirable.
Chilling an impression material facilitates this,
but increases the viscosity with possible alter-
ation or retardation of the material setting reac-
tion. Recently, a new impression material has
been introduced, Flexitime (Heraeus Kulzer,
Hanau, Germany), which facilitates a variety of
clinical situations. Because the setting reaction is
initiated by the warm oral ambient temperature,
polymerisation only starts when the material is
placed in the mouth. The working time ranges
from 30 seconds to 2', minutes, but setting is
always 2', minutes after tray insertion, allowing
impressions of single as well as multiple prepa-
rations (Fig. 8.7).

Manual vs. automated mixing

Using mechanical or automatic mixing equip-
ment ensures a homogenous, void-free mix,
greatly enhancing the quality of the final impres-
sion. A variety of materials, including poly-
ethers and addition silicones, are available in
cartridges for these machines. The only draw-
back is the initial capital outlay for equipment
purchase.

Figure 8.7 Flexitime (Heraeus Kulzer) full maxillary arch
impression.

Figure 8.8 Retraction cord being placed around prepared
teeth.

Physical vs. chemical
gingival retraction

Physical retraction of the gingival crevice
involves using retraction cord(s) (Fig. 8.8). This
is an effective and predictable method for achiev-
ing transient opening of the sulcus, allowing an
impression material to record the preparations’
margins (Fig. 8.9). In addition, gingival retrac-
tion is less traumatic than electrosurgery or
rotary gingival curettage, with diminished
chances of ensuing gingival recession.®” How-
ever, excessive pressure during cord placement
may inadvertently damage the delicate epithelial
lining of the crevice or violate the biologic width.
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Figure 8.9 Retraction cord in situ to deflect gingival crevice
and act as a physical barrier protecting the biologic width.

Another concern with retraction cords is using
haemostatic agents. Recent research concludes
that using the commonest haemostatic agents,
such as racemic epinephrine, aluminum sulphate,
aluminum chloride, aluminum potassium sul-
phate or ferric sulphate, has no effect on setting
reactions of polyvinyl siloxanes (addition sili-
cones).® Additionally, aluminum chloride is effec-
tive for achieving chemical and mechanical tissue
displacement,” whereas epinephrine causes local
necrosis and possible unwanted systemic side
effects.'

A recently introduced chemical retraction
agent (Expasyl, Kerr) combines aluminium chlo-
ride and kaolin. The aluminum chloride acts as
the astringent, while the hygroscopic kaolin
expands once in contact with crevicular fluid for
achieving the desired gingival deflection. Whilst
circumferential enlargement of the sulcus is
achieved, subsequent removal of the material by
rinsing can be problematic. Lastly, chemical
retraction alone does not offer a physical barrier,
as with retraction cords, for safeguarding the
biologic width.

Impression materials

The dental market is awash with impression
materials and selection depends on the intended
use of the impression. Irreversible hydrocolloids
may be acceptable for diagnostic or opposing

—p—
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arch impressions, but are inappropriate for pre-
cision-fabricated restorations. The properties of
five commonly used impression materials for
prosthodontics are summarised below and in

Table 8.1.

m Tear resistance — ability of an impres-
sion material to resist tearing in small
cross sections, especially intra-sulcular
areas

m  Elastic recovery — the degree of recoil
of a material without permanent elastic
deformations, e.g. from a tooth prepa-
ration undercut

»  Dimensional stability — ability to with-
stand stress without permanent defor-
mation, e.g. a heavy-bodied or putty
formulation

Reversible hydrocolloids

A decade ago, reversible hydrocolloids were the
vogue. These materials are hydrophilic, allowing
impression making in a relatively moist environ-
ment, and extremely accurate with good tear
resistance. However, due to poor long-term
stability, immediate pours are mandatory. In
addition, a custom tray and heating/cooling
apparatus are required, prolonging clinical time
with additional procedures. Another factor is
that multiple pours may not be feasible, and
these are necessary for most contemporary all-
ceramic restorations.

Polysulphides

Polysulphides were the first elastomeric impres-
sion materials, with excellent tear resistance,
ideal for capturing subgingival crown margins.
However, inferior elastic recovery necessitated
immediate pours, while poor dimensional stabil-
ity mandated using custom trays, both affecting
the accuracy of the impression.
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Table 8.1 Properties of popular impression materials.

Property Reversible Polysulphides ~ Condensation  Polyethers Addition silicones
hydrocolloids silicones
Tray Custom Custom Custom/stock ~ Custom/stock Custom/stock
Handling Specific equipment  Soft Soft Rigid, unpleasant  Soft, multiple pours
necessary taste possible, avoid
Multiple pours? Multiple pours? latex gloves,'"
and acrylic
monomers
Hydrophilic Yes No No Yes No
Tear resistance Good Good Poor Good Average
Elastic recovery  Average Average Good Good Good
Long-term Poor Poor Poor Good Good
stability
Disinfection Non-water soluble Water Water soluble  Non-water Water soluble (e.g.
soluble (e.g. soluble NaOCl)
(e.g. NaOCl)
NaOCl)
Immediate pour  Yes Yes No No No
Accuracy Good Average Average Good Good

Condensation silicones

These materials have enhanced elastic recovery
compared to polysulphides, but suffer from poor
tear resistance (Fig. 8.10). Hence, recording sub-
gingival margins is trying and often results in
torn material left in the gingival crevice, yielding
inaccurate margins.

Polyethers

Polyethers have superior tear resistance com-
pared to condensation silicones, with excellent
dimensional stability and accuracy. Another
benefit is the hydrophilic property, allowing
impressions to be made in relatively moist con-

Figure 8.10 Condensation silicone impression (Optosil,
Xantopren, Heraeus Kulzer).

ditions. Initially, polyethers were unavailable in
a heavy body, but newer formulations have putty
components, obviating the need for using a
custom tray. Another disadvantage was rigidity,
making removal from undercuts extremely
difficult, e.g. locking into gingival embrasures

around periodontally compromised teeth. This
limitation is also significant if multiple pours
are necessary, since material rigidity causes
breakage of plaster casts upon removal of the
impression. The latest generations are ‘soft poly-
ethers’ for increased patient comfort, and ease of
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retrievability from the mouth (Fig. 8.11). Newer
versions are also insipid, eliminating the unde-
sirable taste of older polyethers.

Polyvinyl siloxanes (addition silicones)

The most ubiquitous impression materials cur-
rently used for prosthodontics are the addition
silicones. The large number of viscosities (Figs.
8.12 & 8.13) makes these materials extremely
versatile for many clinical situations (Figs.
8.14-8.19). The beneficial properties are excel-
lent elastic recovery, dimensional stability, the
materials are tasteless and relatively soft (allow-
ing removal from undercuts), stock or custom
trays can be used and there is good detail

Figure 8.11 Polyether impression (P2, Heraeus Kulzer).

Figure 8.12 Addition silicones are available in a variety
of viscosities: monophase, medium and light-bodied
consistencies.

—p—
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Figure 8.13 Sectioned impression and dies using three addi-
tion silicone viscosities for patient in Figure 8.12.

Figure 8.14 Use of addition silicones: implant-supported
restorations.

Figure 8.15 Use of addition silicones: single units.
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Figure 8.16 Use of addition silicones: indirect post/cores.

Figure 8.17 Use of addition silicones: multiple units.

Figure 8.18 Use of addition silicones: porcelain inlays.

Figure 8.19 Use of addition silicones: porcelain onlays.

reproduction (accuracy). The tear resistance of
addition silicones is less than that of polysul-
phides. However, a balance is necessary. The high
tear resistance of polysulphides, but poor elastic
recovery, means that although the material will
not tear, it will permanently deform. Conversely,
the addition silicones have good elastic recovery
and lower tear resistance, meaning that the mate-
rial will tear before permanent deformation.
The latter is crucial for accurately reproducing
prepared abutments. These properties are a
major reason for their popularity for contempo-
rary dental procedures.'” The main disadvantage
is that polyvinyl siloxanes are intrinsically
hydrophobic, but the recently introduced Provil
novo (Heraeus Kulzer, Hanau, Germany)
claims to be ‘hydroactiv’, by initially ‘wetting’
the abutment tooth, thereby overcoming the
stringent arid environment necessary for addi-
tion silicones.

The above discussion has focused on the sec-
ondary determinants influencing an accurate
impression. However, even if all these factors are
optimally prevalent, absence of the primary
determinant makes an accurate impression
elusive. The single factor, which is quintessential
for a precise impression, is attaining and
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Figure 8.20 Achieving periodontal health: pre-operative
defective crowns.

Figure 8.21 Achieving periodontal health: crown removal.

maintaining periodontal health; this is termed
the primary determinant (Figs. 8.20-8.22). The
period for gingival healing varies enormously
from 3-21 days, and is influenced by patient and
operator factors."

Patient factors (risk assessment)

Genetic predisposition

Age

Gender, e.g. pregnancy, osteoporosis

Race

Systemic illness, e.g. diabetes, compromised
immune system, psychological stress'*
Dental biotype and bioform

m  Type of oral pathogens

—p—
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Figure 8.22 Achieving periodontal health: post/core build-
up. Following tooth preparation and temporarisation, the
gingiva is stable and healthy, ready for impression making.

= Local trauma, or previous pathology with
compromised vascularity, e.g. periapical
lesions

m  Socio-economic status

= Oral hygiene

= Local irritants, e.g. smoking, tobacco or
betel nut chewing

All the above factors are beyond the clinician’s
control, and first nine are beyond the patient’s
control.” Although unchangeable, these risk
factors should be borne in mind since these affect
the rate of healing and may necessitate revising
the proposed treatment plan (see discussion on
risk assessment in Chapter 1). For example, an
elderly patient, with systemic ailments, will have
a protracted healing time. Also, a thin scalloped
biotype will negate extensive soft tissue manipu-
lation for fear of gingival recession, especially in
aesthetically sensitive areas. Finally, low socio-
economic status patients may not regard dental
care a priority, and proposing sophisticated treat-
ment modalities may be futile because of a
high risk of failure (poor compliance and
maintenance).

The last two items, oral hygiene and local irri-
tants, are the only two factors that a patient can
change, and which the clinician can influence by
oral health education, emphasising the impor-
tance of maintaining a natural dentition.
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Operator factors

m  Prevention and prophylaxis, e.g. scaling and
polishing

= Biologic width integrity

= Correct emergence profile

= Atraumatic clinical protocols, e.g. non-
haemorrhagic procedures, calculated and
precise tooth preparation, accurate impres-
sions and cementing techniques

m  Therapeutic temporary restorations

The operator factors are entirely controllable
by clinical decisions and protocols, influencing
whether or not periodontal health is achieved
and maintained.

Prophylaxis

Scaling, polishing or root planing, with or
without pharmaceutical adjuncts, are the first
prerequisites for achieving periodontal health.
Often, these vital procedures are either omitted
or ignored, due to the overwhelming desire for
commencing treatment. A little time spent at the
start is not only beneficial for long-term oral
health, but expedites all ensuing clinical stages.
An adequate time following thorough prophy-
laxis is necessary to assess home oral hygiene
measures and verify gingival health (Figs.
8.23-8.26). This also confirms the patient’s
responsibilities and commitment to the proposed
treatment. If, however, compliance during this
phase is poor, the treatment plan may require

Figure 8.23 Pre-operative calculus and plaque deposits.

Figure 8.24 Post-operative after scaling and oral hygiene
instruction of patient in Figure 8.23.

Figure 8.25 The left anterior mandibular teeth have been
scaled, showing gingival health (pink colour, stippling, knife-
edge FGMs). Compare with the right side, which has deposits
and inflammation.

Figure 8.26 The anterior mandibular and left maxillary teeth
have been scaled. Compare with the right maxillary teeth,
which have calculus and periodontal inflammation.
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modification to less sophisticated options, in
order to avoid disappointments at later phases of
treatment.

Biologic width integrity

The biologic width is discussed in Chapter 2, and
is nature’s way of protecting the two essential
elements which ensure the survival of a tooth: the
alveolar bone and the periodontal ligament. If
these are compromised, the survival of the tooth
is jeopardised. A shield is obviously only effec-
tive when intact. If damaged or destroyed, its
function is reduced or nullified. Hence, any
insult to this shield, bacterial or iatrogenic,
diminishes its ability to fulfil the intended func-
tion. Clinical procedures potentially hazardous
to the biologic width are retraction cord place-
ment, tooth preparation, impressions, location of
crown margins and cementation. Therefore, any
restorative procedure either should be supragin-
gival, or confined to dimensions of the gingival
sulcus for respecting biologic width dimensions.
If location of the crown margins is subgingi-
val, it is necessary to verify the crevice depth, so
that impression procedures do not violate the
epithelial attachment. Chapter 2 discussed the
rationale for either using the alveolar bone crest
(ABC), or a healthy free gingival margin (FGM)
as a reference point. If the ABC is used as a land-
mark, the sulcus depth must be verified. Mea-
suring pocket depths with a periodontal probe is
inaccurate, because it is often difficult to assess
the position of the probe tip, which may have
penetrated beyond the crevice base into the
epithelial or connective tissue attachments. The
probe depth also depends on the force applied,
tooth and probe angulations and prevalent
inflammation. The ideal method to determine
sulcus depth is to sound bone around an anaes-
thetised tooth and measure the entire dentogin-
gival complex. Assuming ideal tooth anatomical
variables, a mid-facial reading of 3 mm indicates
a sulcus depth of 1mm (entire dentogingival
complex = 3mm, minus 2 mm for biologic width
= 1mm sulcus depth). An interproximal meas-
urement of 5mm, indicates a 3mm sulcus depth
(entire dentogingival complex = 5Smm, minus
2mm for biologic width = 3 mm sulcus depth).

—p—
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Figure 8.27 Periodontal probe measuring sulcus depth,
using a healthy FGM as a reference point.

Alternatively, if the FGM is used, the crown
margins should be placed 0.5mm within the
sulcus from the most apical zenith of the FGM,
coronal to the epithelial attachment (Fig. 8.27).
It is evident that whichever landmark is used,
ABC or FGM, the margins are located coronal
to the epithelial attachment. Similarly, the
impression procedures are also limited to the
dimensions of the sulcus.

Another factor to consider is the periodontal
biotype, e.g. a thin, scalloped biotype will pre-
dispose to gingival recession, while a thick, flat
biotype predisposes to periodontal pocket for-
mation or persistent inflammation.'® For anterior
restorations, delicate tissue manipulation is nec-
essary with thin scalloped biotypes for avoiding
gingival recession, which could compromise
aesthetics.

Emergence profile

The emergence profile of a crown is the junction
of its cervical aspect, which meets the prepared
tooth margin (Fig. 8.28)." An ideal emergence
profile is attained when the crown and tooth
margins meet at a tangent. Or, put another way,
the crown margin lies at 180° to the root surface,
apical to prepared tooth margins, ensuring that
the crown is neither over- nor under-contoured.
If the TTR was correctly fabricated, gingival
health should be apparent. If the FGM is
blanched or flaccid and unsupported, the gingiva
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Figure 8.28 Emergence profile: sagittal view of a crown sil-
houette showing that its margins are on a tangent with the
root apical to the finish line.

Figure 8.29 Gingival inflammation around incorrectly con-
toured temporary crown on left maxillary canine.

will be inflamed, and this requires resolution
before biological impressions are attempted
(Fig. 8.29).

Atraumatic clinical protocols

Following prophylaxis and achievement of peri-
odontal health and stability, all clinical proce-
dures should be performed atraumatically,
minimising soft and hard tissue damage. These
include crown removal, tooth preparation,
retraction cord placement, impression making
and cementation.'® Ideally, whenever possible, a
non-haemorrhagic approach is adopted, with the
rationale that minimising trauma during treat-

Figure 8.30 Atraumatic clinical protocol: pre-operative
defective crown on left maxillary lateral.

Figure 8.31 Atraumatic clinical protocol: retraction cord in
sulcus and crown removal.

ment not only accelerates the healing process,
but also helps maintain existing health (Figs.
8.30-8.34).

Therapeutic temporary restorations

A detailed explanation for fabricating tempo-
raries is outlined in Chapter 7. To summarise, a
temporary restoration should respect the bio-
logic width, have a correct emergence profile and
act as a template for the definitive restoration
(Fig. 8.35). The fruits of these labours are
realised when attempting impressions. Meticu-
lous attention to detail during fabricating,
adjusting and maintaining a temporary prosthe-
sis results in optimal soft tissue health, a prereq-
uisite for both dental and gingival impressions.
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Figure 8.32 Atraumatic clinical protocol: refined cast metal
core using a haemorrhage-free protocol.

Figure 8.33 Atraumatic clinical protocol: definitive crown-
to-tooth preparation relationship.

Figure 8.34 Atraumatic clinical protocol: cemented defini-
tive crown.
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Figure 8.35 Chairside temporary acrylic crowns on teeth
#12, 11 and 21, which will be adjusted and used as templates
for the final restorations.

CLINICAL PRACTICE

Once the primary determinant, gingival health,
is attained and maintained, biological impres-
sions are contemplated. Two types are required,
the dental and gingival biological impressions.

The dental biological impression is for recording
the prepared tooth margins. To achieve this, gin-
gival retraction using the double cord technique
is necessary for exposing the preparation
margins, maintaining an arid environment and
accommodating an adequate bulk of impression
material.” In order to avoid distortion of the
impression material a minimum sulcus opening
of at least 0.2mm is required,” and typically, a
gingival deflection of 0.3-0.4mm is routine.”'
Finally, it is necessary to record the apical part
of the root beyond the preparation margins,
allowing the ceramist to construct a correct
crown emergence profile. The double cord tech-
nique is shown in Figure 8.36. The first thin cord
(Ultradent # 000) is delicately introduced into
the sulcus to vertically retract the gingiva api-
cally, and maintain a dry field by absorbing the
crevicular fluid. This cord should disappear into
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Sulcus
0.69 mm

Biologic width

2.04 mm

Figure 8.36 Double retraction cord technique.

the sulcus and be invisible from the facial aspect.
The second thicker cord (Ultradent # 1), pre-
impregnated with an astringent, e.g. buffered
aluminium chloride, is introduced to half its
width to transiently horizontally (laterally) open
the gingival crevice. Instead of using a pre-
impregnated cord, a dry cord can be placed into
the sulcus, and then dabbed with astringent,
which swells the cord and dilates the crevice.
After 5 minutes, the second cord is removed,
while the first stays in situ. An impression is now
possible to record the preparation margins, and
an apical part of the tooth beyond the finish line
(Figs. 8.37 & 8.38).

To ensure predictable and consistently accu-
rate impressions, the following sequence is
necessary:

(1) Establish presence of primary determinant,
i.e. gingival health
(2) Choose appropriate secondary determi-
nates:
Stock tray for up to three units, custom
tray for more than three units
Full intra-arch impressions
Avoid excessively large holes in trays,
minimising intra-oral excess material
spillage (or use closed-tray technique)
One-stage technique
Passive setting of impression material
Avoid chilling impression material
Use automixing units

Use either retraction cord as a physical
barrier in sulcus or chemical retraction
Use either polyether or addition sili-
cone materials for convenience, expe-
diency and accuracy

(3) After tooth preparation (Fig. 8.39), seal
exposed dentine tubules, mitigating post-
operative sensitivity*> using either a sixth
or seventh generation self-etching DBA* or
a fifth generation DBA by etching, priming
and sealing. To avoid interaction of the
oxygen inhibition layer with acrylic
monomer and impression materials, light-
cure the bonding agent through a glycerine
gel cover”

(4) Ascertain sulcus depth for selection of the
appropriate diameters of the retraction
cords. For the double retraction cord tech-
nique, both cords are placed within the
dimensions of the prevailing sulcus depth.
The first cord is thinner than the second
cord

(5) Assuming normal anatomical relationships,
the first cord is usually # Ultradent 000.
Applying gentle pressure with a thin flat
plastic instrument, introduce the dry cord
into the friable sulcus without causing
haemorrhage (Fig. 8.40) (Hint 8.1)

(6) Next, a second thicker cord, usually Ultra-
dent # 1 pre-impregnated with an astrin-
gent, e.g. buffered aluminium chloride, is
placed to half its width (Hint 8.2). This
second cord should be visible from the
facial aspect (Fig. 8.41) (Hint 8.3)

(7) After 5 minutes, ease second cord from the
sulcus, leaving the first thinner cord in situ
(Figs. 8.42 & 8.43) (Hint 8.4)

(8) Copiously apply tray adhesive to the appro-
priate size tray (Hint 8.5)*

(9) While injecting the low viscosity wash on
to the prepared abutment(s) (Fig. 8.44), ask
assistant simultaneously to load the heavy-
body material into impression tray (Hint
8.6)

(10) After correct seating and location of the
tray, relieve pressure allowing passive poly-
merisation of the impression materials
(Hint 8.7)

(11) Once set, rapidly remove tray avoiding vis-
coelastic distortions of impression materi-
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als. Rapid removal reduces the time the
material is under stress and therefore
reduces permanent distortions®®
(12) Check impression for absence of voids and
defects, and faithful reproduction of the
part of the root surface apical to the prepa-
ration margins (Hint 8.8)
(13) Disinfect with appropriate antiseptic
solution, e.g. glutaraldehyde or sodium
hypochloride (Hint 8.9)*
(14) Pour impression using dental plaster/stone
(addition silicones are compatible with
n?ost' dentall plasters for model and die fab- Figure 8.38 Plaster cast of impression for patient in Figure
rication) (Fig. 8.45) 8.37 showing that the area apical to the crown margins is
(15) Addition silicones allow multiple pours for accurately reproduced, which will be used by the ceramist to
up to 1 week, and both addition silicones obtain a correct emergence profile.
and polyethers can be stored in temperature
ranges of 4-40°C without affecting dimen-
sional stability*®
(16) Take facebow and bite registrations (Figs.
8.46 & 8.47).

The gingival impression is for assessing the rela-
tionship between soft tissues and the artificial
prostheses. This impression is essential for ante-
rior teeth where ‘pink’ or soft tissue aesthetics Figure 8.39 Double retraction cord technique for dental

are of paramount concern, but less relevant for biological impressions: completed tooth preparations on
maxillary central incisors with a healthy periodontium.

Figure 8.40 Double retraction cord technique for dental

biological impressions: the sulcus around the left central will

be deflected, while that on the right central will remain un-
Figure 8.37 Retraction cord in situ to deflect gingival deflected for comparison. First thin, dry cord placed into the
margins for recording the root surface apical to the finish line. gingival crevice.
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Figure 8.41 Double retraction cord technique for dental Figure 8.44 Double retraction cord technique for dental
biological impressions: second thicker cord placed to half its biological impressions: light-bodied impression material
width. placed around preparations immediately following gingival
retraction.

Figure 8.42 Double retraction cord technique for dental Figure 8.45 Double retraction cord technique for dental
biological impressions: second cord removed after 5 minutes, biological impressions: plaster cast showing accurate record-
leaving the first thinner cord in the sulcus. ing of the root surface apical to the finish line.

Figure 8.43 Double retraction cord technique for dental Figure 8.46 Double retraction cord technique for dental
biological impressions: retracted sulcus on left central incisor, biological impressions: facebow registration for semi-
compare with un-deflected sulcus around right central. adjustable articulator.
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Figure 8.47 Double retraction cord technique for dental
biological impressions: silicone bite registration.

Figure 8.48 Gingival biological impressions: crowns picked
up in a soft silicone impression material.

posterior extra-coronal and all intra-coronal
restorations.

The gingival biological impression is made
either at the bisque try-in stage of the definitive
restoration, or with the TTRs (Fig. 8.48). The
purpose is recording undeflected, healthy gingi-
val architecture in a natural resting state. This
allows correct interproximal contact points (Fig.
8.49), by contouring the crowns in relation to the
bone crest, ideally Smm or less for complete
papilla,” and ensuring ideal transmucosal
support of the FGM by the cervical part of the

—p—

Biological impressions

crown, preventing a horizontally under- or over-
contoured crown.

Clinically, steps for a gingival impression are
similar to the dental impressions. The essential
difference with gingival impressions is that
retractions cords are omitted.

(1) Establish presence of primary determinant,
i.e. gingival health

(2) Choose appropriate secondary determi-
nates as for dental impressions

(3) A monophase consistency of either poly-
ether or addition silicone is the ideal mate-
rial for gingival biological impressions

(4) Ensure tooth abutment is clean and free of
temporary cement

(5) Place crowns (bisque stage definitives or
TTR) on to prepared abutments

(6) Copiously apply tray adhesive to appropri-
ate size tray

(7) Mix monophase impression material and
load into tray

(8) After correct seating and location of

the tray, relieve pressure, allowing
passive polymerisation of the impression
materials

(9) Once set, rapidly remove tray avoiding vis-
coelastic distortions of impression materi-
als. Rapid removal reduces the time the
material is under stress and therefore
reduces permanent distortions

(10) Check impression for absence of voids and
defects

(11) The crowns should be picked up in the
impression, if not, remove from the abut-
ment(s) and carefully seat into impression

(12) Disinfect with appropriate antiseptic
solution, e.g. glutaraldehyde or sodium
hypochloride

(13) Pour impression using dental plaster/stone
(addition silicones are compatible with
most dental plasters for model and die fab-
rication or create soft tissue emulating the
gingivae (Figs. 8.50 & 8.51)

(14) Addition silicones allow multiple pours for
up to 1 week, and both addition silicone
and polyethers can be stored at tempera-
tures of 4-40°C without affecting dimen-
sional stability.
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Figure 8.49 Gingival biological impressions: plaster
showing that the gingival impression records the soft tis
in a healthy, non-deflected state.

Figure 8.50 Gingival biological impressions: silicone
tissue model to contour transmucosal part of the crown.

—p—

estorations

Hints and Tips

cast
sues

soft

Figure 8.51 Gingival biological impressions: correctly con-

toured crowns for patient in Figure 8.50.

o

Hint 8.1 — The first thinner cord should
entirely disappear into the sulcus, and
be invisible from the facial aspect

Hint 8.2 — The second, thicker cord
should be impregnated with the haemo-
static agent 10-15 minutes before use
Hint 8.3 — Instead of pre-soaking the
second cord in a haemostatic agent, it
can be placed and soaked later with
haemostatic agent using cotton wool
pellets. This protocol swells the cord,
facilitating mechanical dilatation of the
sulcus

Hint 8.4 — Moistening the second cord
with water before removal prevents
unwanted haemorrhage

Hint 8.5 — Air-drying the tray adhesive
ensures tenacity, and prevents pooling
which causes the adhesive to act as a
lubricant rather than an adhesive

Hint 8.6 — When mixing addition sili-
cone putty manually, use vinyl instead
of latex gloves, which retard setting
reaction

Hint 8.7 — Using a timer or stopwatch
ensures precise intra-oral setting reac-
tion, usually 3 minutes (depending on
proprietary product)

Hint 8.8 — If the first, thinner cord is
picked up in the impression, loose parts
can be cut with scissors. However,
attempting to pull tenacious cord
embedded in the impression material
causes tears, leading to inaccuracies of
the crown margins or the area apical to
the margins; these areas are essential for
creating a correct emergence profile
Hint 8.9 - Disinfecting for 30-60
minutes results in no distortion, but
long-term, overnight soaking (>18
hours) causes irreversible distortion of
the impression material



AHMO8

1/25/06

5

9

8:45 PM Page 183

Shavell, H.M. (1988) Mastering the art of
tissue management during provisionalization
and biological final impressions. Int | Peri-
odont Rest Dent, 8(3), 24-43

Touati, B. and Etienne, J.-M. (1998) Improved
shape and emergence profile in an extensive
ceramic rehabilitation. Pract Periodont
Aesthet Dent, 10(1), 129-135

Ceyhan, A.]., Johnson, G.H. and Lepe, X.
(2003) The effect of tray selection, viscosity of
impression materials, and sequence of pour on
the accuracy of dies made from dual-arch
impressions. | Prosthet Dent, 90(2), 143-
149

McCabe, J.E and Carrick, T.E. (1989) Rheo-
logical properties of elastomers during setting.
J Dent Res, 68, 1218-1222

Sadan, A. (2001) The one-step versus the two-
step impression technique. Pract Proced
Aesthet Dent, 13(4), 282

Ruel, J., Schuessler, P.J., Malament, K. and
Mori, D. (1980) Effects of retraction proce-
dures on the periodontium in humans. J Pros-
thet Dent, 44, 508-515

Azzi, R., Tsao, T.F., Carranza, FA. and
Kennedy, E.B. (1983) Comparative study of
gingival retraction methods. | Prosthet Dent,
50, 561-565

de Camargo, L.M., Chee, W.W.L. and
Donovan, T.E. (1993) Inhibition of polymeri-
sation of polyvinyl siloxanes by medicaments
used on gingival retraction cords. | Prosthet
Dent, 70, 114-117

Weir, D.J. and Williams, B.H. (1984) Clinical
effectiveness of mechanical-chemical tissue
displacement methods. | Prosthet Dent, 51,
326-329

Pelzner, R.B., Kempler, D., Stark, M.M., Lum,
L.B., Nicholson, R.J. and Soelberg, K.B.
(1978) Human blood pressure and pulse rate
response to racemic epinephrine retraction
cord. | Prosthet Dent, 39, 287-292

Kahn, R.L. and Donovan, T.E. (1989) A pilot
study of polymerisation inhibition of

poly(vinyl siloxane) materials by latex gloves.
Int | Prosthodont, 2, 128-130

13

14

15

16

17

18

19

20

21

22

23

—p—

Biological impressions

Tjan, A.H.L., Whan, S.B., Tijan, A.H. and
Sarkissian, R. (1996) Clinically orientated
evaluation of the accuracy of commonly used
impression materials. | Prosthet Dent, 56,
4-8

de Gennaro, G.G., Landesman, H.M. and
Calhoun, J.E. (1982) Comparison of gingival
inflammation related to retraction cords. |
Prosthet Dent, 47, 384-386

Torabi-Gaarden, R., Breivik, T., Hansen, E,
Malt, U.F. and Gjermo, P.E. (2004) Negative
life events, anxiety, depression and coping
ability (stress) as related to chronic periodon-
titis. Perio, 1(1), 35-42

Wilson, T.G. and Kornman, K.S. (1996) Fun-
damentals of Periodontics. Quintessence Pub-
lishing Co. Inc., Carol Stream, IL

Olsson, M. and Lindhe, J. (1991) Periodontal
characteristics in individuals with varying
form of the upper central incisors. | Clin Peri-
odontol, 18(1), 78-82

Martignoni, M. and Schonenberger, A. (1990)
Precision Fixed Prosthodontics: Clinical and
Laboratory Aspects. Quintessence Publishing
Co. Inc., Chicago

Ahmad, 1. (2001) Replacing defective porce-
lain fused to metal crowns with galvano-
ceramic restorations as an alternative to
all-ceramic crowns: a clinical case study. Inde-
pendent Dentistry, November, 2001

Perakis, N., Belser, U.C. and Magne, P. (2004)
Final impressions: a review of material prop-
erties and description of a current technique.
Int ] Periodontics Restorative Dent, 24,
109-117

Laufer, B.Z., Baharav, H., Ganor, Y. and
Cardash, H.S. (1996) The effect of marginal
thickness on the distortion of different impres-
sion materials. | Prosthet Dent, 76, 466-471
Ramadan, EA. (1968) The Linear Effective-
ness of Dental Tissue Displacement Materials.
Thesis, St Louis University Dental School
Paul, S.J. and Scharer, P. (1997) The dual
bonding technique: a modified method to
improve adhesive luting procedure. Int | Peri-
odontics Restorative Dent, 17, 536-545
Ahmad, 1. (2003) Evaluating dentine bonding
agents: an update. Pract Proced Aesthet Dent,
15(7), 531-538

o



AHMO8

1/25/06

24

25

26

27

8:45 PM Page 184

Protocols for Predictable Aesthetic Dental Restorations

Magne, P. and Belser, U. (2002) Immediate
dentin bonding. In: Bonded Porcelain
Restorations in the Anterior Dentition — A
Biomimetric Approach. pp. 270-273. Quin-
tessence, Berlin

Bindra, B. and Heath, J.R.I. (1997) Adhesion
of elastomeric impression materials to tray. |
Oral Rebabil, 24, 63-69

Hondrum, S.0. (1994) Tera energy properties
of three impression materials. Int | Prostho-
dont, 7, 517-521

Rios, M., Morgano, S.M., Stein, R.S. and
Rose, L. (1996) Effects of chemical disinfec-
tant solutions on the stability and accuracy of

28

29

—p—

the dental impression complex. | Prosthet
Dent, 76, 356-362

Corso, M., Abanomy, A., Di Canzio, J.,
Zurakowski, D. and Morango, S.M. (1998)
The effect of temperature changes on the
dimensional stability of polyvinyl siloxane
and polyether impression materials. | Prosthet
Dent, 79, 626-631

Tarnow, D., Magner, A. and Fletcher, P. (1992)
The effect of the distance from the contact
point to the crest of bone in the presence or
absence of the interproximal dental papilla.
J Periodontol, 63(1), 995-996



AHMIndex 1/25/06 8:56 PM Page 211 $

Index

0.618 (golden proportion), 46, 47 Altered passive eruption, 26
#12 scalpel blade, 204, 206 Alumina, densely sintered, 58
Alveolar bone crest (ABC), 24, 29, 127, 129, 136,

A 137, 175, 189
Aberrations Alveolar housing, 117

chromatic, 82, 86 Amalgam

spherical, 82, 86 bonding, 100
Abrasion, 110 cores, 101
Absolute threshold, 87 Anterior guidance, 33—4
Abutment pre-treatment, 197, 204-207 Apical seal, 117
Accommodation, 81, 86 Apicectomy, 146
Acetone, 200 APT (assessment, planning and treatment), 1, 135,
Achromatic vision, 82 140
Acidic burns, 203 Articulation paper, 188, 189
Acidic inhibition layer, 121, 193, 207 Articulator, see semi-adjustable articulator
Adaptive response, 35 Assessment, 1, 12
Adhesion, 193-4 Astringent, see haemostatic agent
Adhesive Atraumatic, 176-7

failure, 70, 194 Attrition, 110

layer, 152, 194 Automated mixing, 168

resin, 151, 199, 200 Axial inclination, 46, 148, 186
Adhesive phosphate monomer (MDP), 192, 193,

194, 203 B

Aesthetic appraisal, 38, 39, 51-2 Balance, 43
Ageing, 42, 193 Beautiful proportion, 46
Air abrasion, 202, 203 Biocompatibility, 55, 58, 104, 105, 151
Alcohol necrosis, 205 Biofilm, see plaque
All-ceramic, 55 Bioform, see periodontal, bioform
Allergy, 58 Biologic width, 24, 25-6, 121, 127, 168, 174, 175,
Alloy primer, 203, 205 204
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definition, 165
dental, 177-9
multiple pours, 169, 170, 179, 186
disinfecting, 170, 179, 181, 182
gingival, 179-81, 189, 190
one-stage, 167
passive, 168, 178, 181
primary determinant, 172-7
secondary determinants, 166-72
two-stage, 167
Biomechanics, 98, 113
Biotype, see periodontal, biotype
Bite force, 60, 66
Black triangles, 127, 128, 130, 148
Bleaching, 110
Bond strength, 115, 192, 194, 195, 200, 201, 203,
204
Bone architecture, 48
Boxes, 99, 102, 102, 121
Brain
bottom-up processing, 84
corpus callosum, 84
top-down processing, 84
Brannstrom’s hydrodynamic theory, 151
Brightness constancy, 87
Brittle, 58, 157, 194
Build-up, 101, 102, 120, 141
Burs, 130-42

C
CAD/CAM, 63, 65, 66, 70, 131, 141, 187,
202
Canine disclusion, 33
Canine guidance, 32, 33
Cariostatic, 101, 110, 192
Cement—enamel junction (CEJ), 24, 137
Cements, 100, 109
dual-polymerisation resins (DR), 131, 192
glass ionomer (GI), 192
resin-modified glass ionomer (RGI), 192
selecting, 196
self-adhesive auto-polymerisation resins (SAAR),
193
self-adhesive dual-polymerisation resins (SADR),
192
zinc oxide eugenol (ZOE), 161, 191-2
zinc phosphate (ZP), 131, 192
Ceramics
alumina, 70, 111, 203
bi-layer, 58, 70, 132
choosing, 73
fabrication, 61

high-strength, 67

ingots, 108

mechanical properties, 61

monobloc, 108

posts, 104

silica, 58, 61, 203

uni-layer, 58, 132, 185

zirconia, 68-9, 72, 73, 111, 196, 203, 205
Cerebral cortex, 84
Cerebral hemispheres, 84
Cerestore, 70
Chamfer margin, 131
Chemical bond, 203, 194
Chlorhexidine, 161, 189, 190, 204, 205
Chroma, 79, 80, 88, 91, 93, 96
Chromatic assessment period (CAP), 87, 96
Chromatic

adaptation, 87, 96

graffiti, 83

map, 94, 95, 96

stability, 58, 155

vision, 82
CIE Lab, 81, 91
Clinical trials, 7, 69, 70
Coefficient of thermal expansion, 58, 192
Cohesive failure, 70, 194
Cohesive forces, 39, 43
Col, 188
Collagen fibres/matrix, 198
Colorimeter, 80, 94
Colour

acceptable, 87

blindness, 83, 86

conscious perception, 78

constancy, 87

context, 86

co-ordinates, 80, 85, 92

difference, 87

dimesions, 79

experience, 78

match, 88, 189

multi-stage theory, 83

objective analysis, 93-4, 96

paraconscious perception, 78

perceptible, 87

perception, 77

prescription, 92

rendition, 79, 85

sensation, 77

single-stage theory, 83

spaces, 80

stimulation, 77, 78

subconscious perception, 78
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subjective analysis, 94-6 priming, 198, 199
temperature, 78, 85 solvents, 200-201, 207
therories, 83 Dentine tubules
vision, 77 block, 151, 160
Commissural line, 43 seal, 151, 178, 199
Complementary colour, 83, 110 Dentine
Compliance, 174 desensitise, 151
Compressive strength, 132, 192, 193 disinfect, 151
Cones, 82 moist, 201
Connective tissue attachment (CTA), 24 sclerotic, 204
Connectors, 69, 70, 72, 73 Dentogingival complex, 24, 29, 138
Contact points, 181, 186, 188, 189 Detector, 81
Convergence angle, 131, 132, 146, 194, 196 Diagnosis, 3, 13
Coping, 67 2D, 4
Core 3D, 4-5
materials, 100-102 Diagnostic wax-up, 3, 10, 13, 31, 32, 159,
types, 113-14 162

Coronal dentine, 118
Corrosion, 55, 58, 103, 104, 110
Cosmetic dentistry, 46
CP (ceramic primer), 193, 194, 203
Crown
contour, 153-5
form, 153
lengthening, 29, 99, 102, 146
margins, 128-30, 136, 137, 153, 154, 146, 153,
160, 175, 178, 187, 194
metal-ceramic, 55, 58, 59, 69, 193, 195
preparation, 136, 196
Crown-to-tooth interface, 28, 29
CT scan, 3-5
Curing, see light curing
Cuspal coverage, 99
Cutting efficiency, 135, 136
Cyclic deformation, 117
Cyclic loading, 193, 195

D
Daylight, 85, 86, 95, 95
De-lamination, 65, 69, 70, 73
Dental aesthetics, 37-52
Dental articulator, see semi-adjustable articulator
Dental midline, 43, 148
Dental tape/floss, 161, 204
Dentine bonding agents (DBAs), 58, 99, 100, 121,
132, 135, 137, 141, 151, 160, 162, 178,
192
bonding, 198, 199
efficacy, 201-202
etching, 198, 199
generations, 199-200
mechanism, 197-9
monomers, 198, 200

Diamond grits, 133-4, 135

Diastema, 43, 136, 138, 148

Dicor, 70

Dies, 187, 188

Difference threshold, 87

Digital camera, 94

Dimensional stability, 166, 169, 179

Discolouration, 67, 83, 103, 110, 118, 126, 128,
132, 147, 157, 196, 201

Dispersion strengthening, 63

Dominance, 46

E

Elastic recovery, 169
Electromagnetic spectrum, 78
Electrosurgery, 168
E-mail, 96
Emergence profile (EP), 130, 153, 154, 160, 174,
175,176, 179, 182, 187, 188, 189

Empress 1, 62, 64, 70, 92, 110, 196, 205
Empress 2, 63, 65, 92, 110, 113, 186, 196, 205
Enamel

cracks, 133

lip, 131

lustre, 93

overlay, 88-9, 94

texture, 93

thickness, 93

translucency, 93
Epithelial attachment (EA), 24, 26
Erosion, 110
Etching, 194, 197
Ethanol, 200-201
Evidence-based decisions, 6-9, 15
Evidence-based treatment, 7-9, 12-19, 15
Examination, 2, 12
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Examination
aesthetic, 2
occlusal, 2
tactile, 2
visual, 2
written, 2
Exothermic setting reaction, 151, 152, 156, 157,
159
Explicit representation, 84

F

Facebow, 179, 180, 186

Facial midline, 39

Facial profile, 41

Failure rate, 69

Ferrule effect, 99, 106, 107, 116, 118

Fibre, 105, 151

Filler, 153, 157

Fill-in, 101

Finish line, see crown margins

Finite element analysis, 130

Fixed partial denture (FPD), 65, 68, 69, 70, 107,
127, 149

Flexural strength, 58, 62, 105, 151, 156, 195

Flowable composites, 101, 102, 108, 109, 120, 121,
157, 159, 161

Fluorescence, 89-90, 93, 94, 96, 189

Fluoride release, 110, 192

Fovea, 82, 96

Fracture, 33, 34, 59-60, 101, 102, 106, 114, 125,
132, 185, 186, 195, 202

Fracture resistance, 104, 105, 109, 192, 195, 196

Fracture toughness, 58, 59, 60, 151, 156, 157,
192

Free gingival margin (FGM), 22, 24, 29, 127, 129,
136, 137, 146, 150, 153, 174, 175, 188,
189

Fulcrum, 43

G
Gates-Glidden burs, 119
Geometric laws, 38
Gingiva, 22
Gingival aesthetic line (GAL), 50-51
Gingival
asymmetries, 50
contour, 50, 188, 189
cord, see retraction cord
crevice (sulcus), 24, 129
curettage, 168
exposure, 49
recession, 28, 127, 146, 168
retraction, 169

scallop, 27, 147, 150

zenith, 48, 148
Glass-infiltrated alumina, 65
Glass-infiltrated magnesium alumina, 65
Glass ionomers, 100-101, 192
Glazing, 141, 185, 195
Gloves, 170, 182
Glycerine gel, 137, 178
Golden proportion, 46, 47
Grafts, soft tissue, 146
Greyscale, 79
Griffith’s flaws, 59
Grooves, 99, 102, 103, 121, 141
Group function, 32
Gummy smile, 48

H

Haemorrhage-free, see non-haemorrhagic
Haemostatic agents, 169, 178, 182
Hardness, 58
Health, function, aesthetic (HFA) triad, 21, 69, 98,
125, 142, 145
Hering’s opponent-process theory, 83, 86
Histories, 2-3, 12
dental, 2
medical, 2
nutritional, 2
Horizontal symmetry, 39, 43
Hue, 79, 82, 88, 91, 94, 96
Hue bias, 86
Hybrid layer, 151, 152, 192, 194, 197, 198, 201,
204
Hydrofluoric acid, 58, 59, 199, 202
Hydrophilic, 169, 170, 192, 197
Hydrophobic, 172, 197
Hydroxyapatite crystals, 200
Hygroscopic expansion, 192

I
Id, 38
Imbrications, 148
Implants, 8, 15, 23, 24, 29-30, 146, 171, 205, 207
Implicit representation, 84
Impression materials
addition silicones, 171-2
condensation silicones, 170
irreversible hydrocolloids, 169
polyethers, 170-71
polysulphides, 169
properties, 170-71
reversible hydrocolloids, 169
Impression trays, 166, 167
Impressions, see biological impressions
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Impressions
inter-arch, 166
intra-arch, 166
Incandescence, 89
In-Ceram Alumina, 65, 70
In-Ceram Spinell, 65
Incisal embrasures, 46, 148
Incisal plane, 39, 43, 125, 126, 127, 148
Incisal translucency, 189
Inlays, 62, 65, 140, 172
Insipid, 171
Intaglio (fitting) surface, 58, 69, 73, 187, 192, 194,
207
pre-treatment, 197, 202-204, 205
Interdental papilla, 48
Interferences, 30, 31, 32, 193-4
Interpupillary line, 39, 189
Iris, 81
Isaac Newton, 78

Just noticeable difference (JND), 87

K

Kinaesthetic sense, 135

L

LARS factor, 41

Lateral excursions, 32-3

Lens, 81

Leucite-reinforced glass ceramic, 58, 62
Light curing, 202, 204, 206

Light interaction, 55

Light transmission, 110, 118, 120
Lithium disilicate glass ceramic, 63
Long epithelial attachment, 25
Longevity, 58, 69, 195

Lost-wax process, 61, 63, 70, 103, 135
Lubricant, 121

Luminescence, 89

Lustre, 89, 93, 94

Luting agents, see cements

M

Makeover, aesthetic, extreme, 11, 45
Mamelons, 94
Margin geometry, 130, 194

Margin integrity (marginal opening, MO), 130, 131,

146, 195
Marginal integrity, 63, 146, 152, 156, 157, 160,
187, 189, 192, 201
Marginal opening (MO), see marginal integrity
Masking, 118

Mastication, 33, 194

Material interfaces, 110, 113, 114

Metamerism (object and observer), 85-6, 94

Microabrasion, 110

Microleakage, 99, 101, 102, 114, 115, 119, 146,
151, 152, 195, 196, 197

Micromechanical retention, 107, 193, 194, 198,
202

Milling, 65, 202

Minimal threshold, 87

Modulus of elasticity (MOE), 58, 60, 102, 104, 1035,
115, 116, 151, 157, 195, 197

Monobloc, 108, 113

Monomer, 137, 151, 153, 156, 157, 160, 161, 163,
170

Morphopsychological, 45

Munsell system, 80, 86, 92

Muscular activity, 33-4

N

Nasolabial angle, 40

Negative space, 44

Neuromuscular adaptation, 32, 36
Neuromuscular learned behaviour, 31
Neuromuscular programming, 35
Neutral grey, 86, 87, 96
Non-haemorrhagic, 174-7
Non-working side contacts, 31-2

O

Obturation, 119

Occlusal vertical dimension (OVD), 34-6, 125, 126,

158

Occlusion, 30-36, 147, 167, 204
anterior guidance, 147
centric occlusion (CO), 31, 160, 167, 188, 189
centric relation (CR), 31, 147, 167, 188, 189
non-axial, 103, 108, 114, 118, 131, 193
parafunction, 140
stress, 66, 101, 103, 116, 194, 195

Onlays, 62, 65, 99, 172

Opalescence, 90, 93, 94, 96

Optical connectivity, 190

Optical
capacity, 56-7
properties, 58

Oral hygiene, 153, 174

Orthodontic extrusion, 99, 102, 146

Ovate pontic, 146, 147, 149

Overbite, 148

Over-contour, 153-5, 175, 181, 189

Over-contouring, 130, 188

Oxygen blocking gel, 204
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Oxvygen inhibition layer, 146, 163, 178, 204
Ozone layer, 89

P
Papilla, 48, 147, 181, 188
Parabolic implant, 30
Passive eruption, 26
Passive seating, 160, 187, 204
Peeso drills, 119
Perfect smile, 38, 45
Peri-implant tissue, 29
Perikymata, 186
Periodontal
bioform, 26-8, 148, 173
biotype, 26-8, 173, 175, 207
health, 173
ligament, 25, 30
pockets, 127, 128
Periodontium anatomy, 22
Petroleum jelly, 160, 162, 163
Phase separation, 207
Phase transformation, 68
Phonetics, 36-7, 147, 189
Phosphoric acid, 151, 198, 199, 202, 204
Photographic documentation, 94
Pink aesthetics, 51, 130, 150, 179
Pins, 99, 103, 140
Plaque, 153, 155
Polishing, 153, 157, 161, 185, 188, 207
Polymerisation shrinkage, 102, 152, 156, 157, 166
Polyvinyl siloxanes, see impression materials,
addition silicones
Porcelain fused to metal crown (PFM), 70
Porcelain laminate veneer (PLV), 62, 132
Porcelain
feldspathic, 58, 61, 110
low-fusing, 58
optical properties, 89, 90
veneering, 57
Post canal
modifying, 119
shapes, 119
Post-operative sensitivity, 102, 135, 151, 152, 160,
195, 196, 197
Posts
active (threaded), 107
aesthetics, 110-113
ceramic, 104, 114, 117, 172
diameter, 117
dislodgement, 114, 115
failures, 115
fibre, 104, 104
fractures, 115-16

length, 117

light transmitting, 108, 110-111, 112, 120, 172

parallel, 106

passive, 103, 107

placement, 117-21

plastic, 121

prefabricated, 109, 115

retention, 115

selection, 114

stiffness, 116

tapered, 106

temporary, 121
Previser risk calculator, 6
Primary colours, 80, 94
Primer, 151
Procera, 66, 70, 110, 132, 136, 140, 141, 142, 186,

193, 196, 202, 205

Prophylaxis, 137, 138, 174
Proportions, repeating, 46
Proprioceptive response, 98
Psychophysics, 77
Pulpal necrosis, 133-4, 152, 163
Pupil, 82
Pythagoras, 46

R

Radiant energy, 78, 81

Radiating symmetry, 43

Radiolucency, 105

Radiopaque, 104

Reciprocating handpiece, 131

Relative shade analysis, 94, 96

Resin cements, adhesive, 59

Resistance, 99, 131, 146, 194

Retention, 99, 131, 145, 194, 196

Retina, 81

Retraction cord, 118, 119, 121, 127, 129, 137, 138,
160, 168, 175, 176, 201, 203, 204, 207

double cord technique, 178-9

RGB devices, 94

Rickett’s E-plane, 40

Risk assessment, 3, 15, 173

Rods, 82, 96

Root canals, 107

Root fractures, 116-17

Roots, 109

Rubber dam, 102, 103, 107, 118, 119, 121, 141,
201

S

Scalloped implant, 30
Scanning, 66, 74
Segregative forces, 39
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Semi-adjustable articulator, 167, 180, 186, 189 Therapeutic temporary restorations (TTR), 119,
Sensory adaptation, 87 135, 137, 141, 174, 185, 189, 203
Separating medium, 121, 160, 162 cements, 161
Sex, age, personality (SAP), 46 fabrication
Shade analysis, 84, 85, 87, 91-6 direct-indirect technique, 162
instrumental, 93-4, 96 direct technique, 160-61
invariant pair, 85 indirect technique, 162
ocular, 95-6, 146 materials
Shade guides, 90-93 bis-acrylic resin composite, 157
limitations, 93 bis-GMA resin, 157
Shear bond strength (SBS), see bond strength fabrication, 157-63
Shear stresses, 108, 118 metal, 159
Shim stock, 188, 190 plastic, 159
Silane, 58, 193, 194, 203, 205 polymethyl methacrylate (PMMA), 156
Sintered, 62 polyvinyl ethylmethacrylate (PVEMA), 156-7
complete, 68 properties, 155-7
densely, 66, 69 selecting, 161
partially, 65 urethane dimethacrylate (UDMA), 157
pre-, 69 matrices, 158
Slots, 99, 141 polishing, 161
Smear layer, 151, 160 reinforcement, 151, 162
Smile line, 44 surface sealant, 162
Smile symmetry, 45 Thermocycling, 193, 194, 195
Smoking, 173 Thickness, bucco-lingual, 46
Spectral curves Tooth
power distribution, 78, 85 morphology, 46, 147, 157
reflectance, 79, 80, 85, 94 preparation, 132, 136, 146
response, 83 reducation, 132, 136
sensitivity, 80 size, 45
transmittance, 80, 85, 94 triune, 133
Spectrophotometer, 80, 94 Tooth-to-tooth progression, 46
Splinting, 147 Transduction, 81
Staining, see discolouration Transillumination, 102
Static fatigue, 59 Transmucosal support, 181, 182, 187, 189, 207
Stomatognathic system, 32, 33 Tray adhesive, 178, 181, 182
Stress corrosion, 59 Treatment objectives, 15
Study models, 2 Treatment plan proposals, 9
Substructure, 58 Treatment planning, 3, 11, 13, 16
Success rate, 69, 106 Treatment success, 22
Surface roughness, 135, 146, 147, 155, 202 Try-in, 16, 18, 207
Surface sealant, 163 bisque bake, 141, 142, 181, 188
Survival rate, 69, 70, 106, 127 extra-oral, 186-8
Systematic approach, 2 intra-oral, 189-90
T U
Taper, 132, 194, 196 Ultra-sonic bath, 205
Tear resistance, 169, 172 Ultra-violet, 79, 89, 96, 197
Technological tests, 2, 13 Under-contour, 153-5, 175, 181, 189
Technique sensitive, 200 Undercuts, 99
Temporo-mandibular joint (TM]), 21, 32-4 Uni-dose, 207
Tensile strength, 132, 192
Tetracycline staining, 83, 110 V
Texture, 93, 94, 125, 189 Vacuum-formed matrix, 159, 162
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Value, 79, 82, 87, 94, 96
Value
high, 68, 83, 89, 93, 111, 186
low, 79, 88, 89
Viscoelastic distortions, 181
Viscosities, 171
Viscous flow, 195
Visible spectrum, 78
Vision, 82-3
Visual acuity, 82
Visual capture, 77
Visual cortex, 83—4
Vita 3D-Master shade guide, 81, 91
Vita Classic shade guide, 91
Volatile, 200, 207

W

Water, 200

Wavelength, 79

Wax pattern, 108, 109

Wear, 33, 39, 58, 66, 102, 142, 147, 192
Width/length ratio, 45

Working side contacts, 31-2

Working time, 168

Y

Young-Helmbholtz trichomatic theory, 83

Z

Zekrya gingival protector, 138, 142
Zirconia, 68-9, 73, 110, 196, 203



