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1 The partial denture equation

The title of this opening chapter of the Atlas

q diate explanation. The term
*equation’ refers to the balance which must be
struck between the good and the bad which
can arise from partial dentures. In this chapter
we explore the benefits conferred on the
patient by a parnal denture and, at the same

1

time, highlight the possible risks of tissue
damage by such a denture. Ulumately, the
decision on whether or not to provide a
partial denture will be influenced by a con-
sideration of this equation and also by the
level of patient mouvation.

Benefits of partial dentures
Appearance

1 The restoration of the missing 12, 11 and 21 is
of undeniable benefit 1o this patient, an 18-ycar-
old girl, and the motivation to wear the denture is
understandably strong. Particular attention has
been paid to the appearance of the denture by the
careful choice of artificial teeth and design of the
flange. A natural appearance has been created by
using 3 ‘veined’ acrylic, by reproducing the pre-
extraction form of alveolar ridge and by making
the distal margin of the flange thin and irregular,
thus masking the transition from flange o adjacent
mucosa.

2aand 2b  Notonly may a parnial denture help 10
restore appearance but it may actually improve it

(ay This patient’s upper lateral incisors had never
developed and she was concemned about the spacing
of the anterior teeth.

{b) The bi of or
of the central incisors and the provision of partial
d P d the




3 i an incisor is not replaced soon after extrac-
tion, successful treatment at a later date may be
compromised. Here, the adjacent teeth have drifted
into the unrestored 21 space. The reduced space
does not allow an artificial tooth of a realistic size
to be used on a denture. If a reasonable aesthetic
result is to be obtained the space must be re-

blished by

Speech

4 The loss of upper anterior teeth may prevent
the clear reproduction of certain sounds,
particularly the *F and *V* which are made by the
lower lip contacting the cdges of the upper in-
cisors. The replacement of missing upper anterior
tecth will make a significant contribution to the
quality of speech.

Mastication

S With modern foods and methods of preparation
it is unlikely that a patient will suffer from mal-
nutrition even though a large number of teeth are
missing. However, the gaps which arise through
the loss of posterior teeth reduce the efficiency of
mastication by allowng the bolus of food to slip
into the edentulous areas and thus escape the
crushing and shearing action of the remaming
teeth, A well-fitting denture will prevent this escape
of the bolus and thus contribute to masticatory
efficiency.

Maintaining the health of the masticatory system

The provision of a parnal denture can make
a positive contribution 1o oral health by
preventing, or minimising, the undesirable

consequences of tooth loss as described in the
following paragraphs.



Preventing undesirable tooth
6 When teeth are lost from a dental arch the
teeth adjacent to the edentulous space may tilt and
move into that space. The drift of a tooth into an
unrestored space opens up a further space between
it and its immediate neighbour. The opportunity
of food impaction and plaque formaton in the
interdental space is increased, encouraging inflam-
mation of the periodontal issues and decalafication
of the proximal surfaces of the teeth, Inevitably,
the longer the space remains unrestored
the greater the chance of tooth movement. When
teeth are lost from an oppusing arch overeruption
is likely to occur with similar deleterious effects on
oral health.

7 The long-term absence of antagonists has
resulted in overeruption of upper and lower teeth.
The teeth are wirtually contacting the opposing
cdentulous ndges creating major  problems i
partial dentures have to be provi

8 In this example, 16 has overerupted to such an
extent that it has lost most of its bony support.
Extraction of the tooth is incvitable.

Improved distribution of occlusal load

9 The loss of a large number of teeth puts an
increasing functional burden on the remainder. In
the first example there is existing periodontal
disease. The increased functional Joad has hastened
the destruction of the periodontal attachments of
the upper amterior tweth which have become
increasingly mobile and have drifted labially.



10 1f the periodontal attachments of the remain-
ing teeth are healthy, the increased load may result
in excessive tooth wear or may cause damage 10
existing restorations. The restoration of gross loss
of tooth substance, as in this example, is likely 1o
olve complex and prolonged treatment.

11a and 11b  Overeruption of a tooth may place
it m such a position that it bears the brunt of the
occlusal load on initial conract or in excursive
movemems of the mandible and therefore it may
well be subjected to excessive force. In addinon,
where overeruption of a tooth has created an
occlusal interference (*), the patient may modify
the habitual movement patterns of the mandible in
order 0 d the interfering contact. Although
such a modification may reduce the force applied
to the tooth, the changed pattern in activity of the
mandibular musculature may produce muscular
dysfunction.

From the foregoing examples it will be
appreciated that if woth loss is restored in
.\ufﬁL‘l(“[ ome to P[(‘\'L‘ﬂl’ [DOlh movement, or
to avoid excessive stress being placed on the
remaining structures, the subsequent health of
the oral ntssues can benefit considerably.

However, the point should be made thar severe
damage is not an inevitable consequence of
tooth loss. The implications of this statement
will become more apparent later in this section
when the damaging effects of the dentures
themselves are described.



Preparation for complete dentures

Most of this book is devoted to the trearment
of patients who are expected to retain their
remaining natural teeth for a considerable
number of years, thus allowing the parial
denture to be rded as a long-term

restoration. Bur we should remember those
patients whose remaining teeth carry a
relatively poor prognosis and for whom, in
due course, complete dentures are inevitable,
1f simple acrylic parnal denrures are provided,

the patient is able 1© serve a prmdn-z:c
‘apprenticeship’ with appliances which receive
some stability from the few remaining teeth.
In the fullness of time the dentures become
more extensive as further teeth are extracted
and the patent is gradually eased into the
totally artificial dentition, This form of trans-
itional treatment can be of considerable benefit,
especially for the elderly patient.

12 The location of the remaining teeth plays an
imporzant part in the suceess of such a rransitional
denture. It is common for the six lower anterior
teeth 1o be the last remaining teeth in the lower
jaw. A denture restoring the posterior teeth is
frequently not womn by the panient for the following
reasons: first, the denture may be unstable because
there is little resistance to s displacement in a
posterior direction; second, there is very little
motivation to wear the denture as the anterior
teeth are sull present.

13 I, instead of extracting all the reeth, the
canines are rerained, the denture will be more
stable. As the denture replaces anterior teeth it is
very much more likely to be wom and thus the
patient is likely to gain greater benefit from the
transitional denture.



14 It should be remembered that the transitional
partial denture is being placed in a mouth where
existing dental disease 1s only poorly coritrolled.
As will be seen i the next secnon, the very
presence of a denture aggravates the situation. If
the mouth is not mspected regularly to identify
treatment needs as they anse, there is the likelihood
of acceleration of tssue damage which may pre-
judice the eventual complete denture foundation.

In this case the inflammation and hyperplasia of
the palatal mucosa was so severe that surgery had
to be performed before further prosthetic treatment
could be undertaken

Causes of damage related to the wearing of partial dentures

Harmful cffects can arise from the plaque
which is likely to accumulate around any
partial denrure, from direct trauma by
individual components of the denture, from
excessive functional forces which will be

transmitted by an ill-designed prosthesis and
from errors in the occlusion. The causes ang

sequelae, summarised in the accompanying
table, will now be considered in greater detail.

Summary of damage that may result from wearing a partial

denture
Causes Teeth Periodontal tissues Edentulous areas Muscles of mastication
Plaque Decalcification Inflammation of gingival tissues. inflammation of
accumulation and caries Progression to underlying MUooUS
structures
Direct trauma Abrasionand  Inflammation of gingival tissues. Localised
from components fracture of P 1 ying of
restorati structures MUCOUS
Denture-induced
hyperplasia
Transmission of a) Tooth mobility Inflammation ol
excessive b} Aggravation of existing MUCoUS:
functional forces pe di i bone
Occlusal error a) Tooth mability In ] A
b) Aggravation of existing MUCoUS
periodontal disease Resorption of bone




Increased plaque accumulation

During the last few years a considerable
amount of rescarch effort has been directed
towards an understanding of the relationship
between plaque accumulanion and the wearing
of partial dentures, It is possible that the
presence of a denture influences the quality of

15a

153 and 15b  The areas which collect most plaque
are the proximal surfaces of abutmenr teeth
adjacent to the saddle. (a) These surfaces are

16a and 16b  The design of the denture may have
a significant effect on plague accumulanon. For
example, it has been shown that more plague
collects under a lingual plate than under a lingual

the plaque; it certainly affects the quantity.
Not anly does more plague accumulite around
the teeth in the jaw in which the denture is
placed, but more is found around the teeth in
the opposing jaw unless the patient 15 instructed
in meticulous oral hygiene procedures.

15b

difficult to clean when using a conventional woth
brush. (b} An interdental brush is more effective.

bar. (a) The lingual plate 1s well supported on the
natural teeth and fits well against tooth surfaces,
(b) However, gingival inflammation has been
caused by the increased accumularion of plague.



17 If the plague 1s allowed 1o persist, the inflam-
matory process will progress to the deeper tissues,
resulting in a chronic periodontitis. The perio-
dontal attachment is progressively destroyed, a
periodontal pocket develops and the investing
alveolar bone i lost.

18 Unless the mcreased accumulation of plaque
is removed, root caries 1s highly likely, a problem
which will increase as more panents continue to
wear partial dentures into old age.

19 If plague 1s allowed to collect between the
denture and the denture-bearing mucosa, a general-
ised inflammarion, rermed denture stomarins, will
be produced. In this case the extent of the denture
stomatitis is demarcated precisely by the palatal
shape of the denture. This condition is discussed
more fully in Chapter 16.

17




Direct trauma from compony

20a and 20b The oral mucosa is vulnerable 10
direct trauma from components of dentures. (a) In
this instance the lingual bar has been positioned
oo close to the gingival margin. The continuous

There is no evidence for the contention that a clasp
arm will wear the enamel surface to a degree
which is significant dinically. However, the move-

Transmission of excessive force

Funcrional forces are transmitted by a parual
denture to the tissues with which it is in
contact. If a denture is supported primarily by
the natural teeth most of the forces will be
transmitted to the alveolar bone through the
fibres of the peridontal ligament. Bearing in
mind the orientation of most of these fibres, it

clasp offers only limited woth support for the
denture. (b) The denture has sunk into the tissues,
stripping away the gingival tissues on the distal
and lingual aspeets of 33,

ment of a clasp arm may wear the surface of
restorative materials, especially composites and
dental amalgams.

will be appreciated that the forces are tensile
in nature and are dissipated over a relatively
large area. A very different state of affairs
exists when a denture is supported only by the
mucosa and bone. Here the forces, largely
compressive in nature, are transmitted over a
restricted area.



21a and 21b If the forces transmitted 1o the
mucosa and bone of the edentulous area are
excessive, the mucosa will become inflamed and
the bone will resorb. The obvious consequence of
bone resorption is an irreversible loss of parr of the
denture foundation. (a) In this example the dentuce

22 If the design of the denture i such thar it
transmits excessive force to a tooth there is every
likelihood that the tooth will become mobile.

In this example the incorrealy designed
cingulum rest (1) transmits a horizontal force 1o
the canine tooth. Such horizontal forces are
especially damaging ro the periodontal tissues.
The incisal rest {2) transmits a more favourable
vertical load.

15 supported only on the nssues of the edentulous
area, It has caused resorption of the bone to such
an extent thar the lingual bar connector has
pushed down towards the floor of the mouth.
(b) The amount of bone which has been destroyed
is apparent when the denture is removed.

Where periodontal changes are d to the
marginal gingivae, elimination of excessive force
will usually allow the periodontal artachment to
return to-a normal healthy state. Where the

pporting structures have been affected by perio-
dontal disease there is unlikely to be complete
resolution,



3

Occlusal error

23 If the occlusal surface of the parnal denture is
not designed correctly, normal jaw closure may be
prevented by a premature occlusal contact. There
are three possible sequelae: (1) If the premature
contact is on a natural tooth, damage to the tooth
or its periodontal higament will occur. (2) 1F the
saddle bears the brunt of the force of closure, there
will be localised mucosal nflammation and resorp-

mon of the underlying bone. (3) If the patient
attempts to steer the mandible around the pre-
mature contact until a more comfortable occlusal
position is found, this abnormal dosing pattern
throws increased demands on' certain muscles of
masticarion, which may result in the panent
complaning of facial pam.

Balancing the partial denture equation

Most longitudinal studies have shown quire
clearly thar the types of damage itemised in
the last section are commonly found amongst
wearers of partial dentures. Of considerable
concern are reports that many patients
expressed satisfaction with their dentures in
spite of the fact that dental health had deter-
iorated markedly. Perhaps this finding is not
altogether surprising when we remember the
insichous nature of the progression of caries
and periodontal disease.

With greater understanding of the relation-
ship between plaque and dental disease and of
the importance of plaque control, reports
have emerged whose findings make for more
encouraging reading. There 1s now firm
evidence that the wearing of partial dentures
is companble with continued oral health. This
sansfactory outcome depends upon a three-
man effort, that of the dentist; that of the
dental rechnician and that of the patient.



Effort of the dentist

24a and 24b  The primary responsibility of the
dentist is to ensure thar the remaining teeth and
supporting tissucs are restored to a healthy state
and that the patient is effectively motivated and
instructed in Enw 1o maintain rhis state. (a) This
mouth is not in a fir state to receive a partial

The second area of responsibility of the
dentist is in relation to the construction of the
denture. Accuracy of the clinical procedures
must, of course, be ensured. In addition, the
dentist should produce a design based on
criteria which have been shown to promote
continued oral health:

Effort of the technician

25 The technician's effort is directed rowards the
carcful transtation of the prescribed denture design
into the denture itself and accurate construction
and positioning of the denture components. In this
u:mnc: the inaccurate fit will encourage plagque

with © | disease
and caries, thus lnrmduclng an unnecessary and
avoidable risk to oral health.

denture. There is chronic periodontal disease and
accumulation of plague, (b) This patient has
responded well to instruction in oral hygicne and
the periodonral nissues are healthy. The dangers of
wearing the partial dentures are thus minimised.

Effective support
Clearance of gingival margins
Simplicity
Rigid connector
“These criteria will be considered in greater
detail in Part 2.




For every patient, when a denture is
contemplated, it is the dentist’s responsibility
to assess the advantages and disadvantages
for that particular mouth; the level of dis-
advantage is mfluenced primarily by the level
of the patient’s dental awareness and plaque
control. When the balance of the equarion is

Effort of the patient

26 It is probably true to say thar a patient who
maintains immaculate plague mnm;r and has a
good tissue resistance, or "host response’, can be
provided with a less than satisfactory design of
denture and still maintain good oral health — such
is the importance of the patient’s contribution 1o
the parnal denture equation. This patient has
worn an upper partial dentire for many years. The
gingival tissues are healthy and the teeth are well
supported by bone; all this in spite of the fact thar
there is little opportunity to provide tooth support.

disturbed towards the side of disadvantage it
may well be in the patient's best interest thata
denture is not prescribed. OF course, where a
denture is required to replace an anterior
woth or teeth, the demand from the patient
will usually be overwhelming even if the level
of plaque control is less than satisfactory.

27a and 27b In this south the reasons for
providing dentures are ot averwhelming. There
are sufficient teeth at the front of the mouth o
satisfy the demands of appearance and speech.
There arc certainly enough reeth to allow a varied
diet 1o be eaten. Most of the teeth have antagonists
in the opposing arch,

It the mouth is well cared for and the panent
desires dentures, the partial denture equation is
favourably balanced. However, if plaque control
is suspect, there is a strong argument for advising
against dentures, at least for a few months unil
the long-term response to oral hygiene advice is
ascertained.



2 Anatomy of the denture-

bearing areas

28and 29 Surface anatomy of the maxilla.

30 Incisive papilla. This soft pad of tissue overlics
the incisive canal through which pass the nerves
and vessels supplying the anterior part of the
palatal mucosa. The labial surfaces of the natural
central incisors he approximately 1cm anterior to
the centre of the papilla, a relationship which
should be borne in mind when positomng the
antificial replacements.

31 Rugae. Irregular transverse mucosal ridges
occurring in the anterior part of the hard palate.
This is an area of finc tactile discrimination and
partial dentures should therefore be designed 1w
leave as much of this area uncovered as possible.
From this point of view, the anterior border of the
denture shown here is preferable to the border
indicated by the dotted line.




32 (1) Palatine raphe. A mucosal ndge lying
sagitally in the midline of the palate.

(2) Palatine torus. A developmental bony
prominence sometimes scen in the centre of the
palate. This structure is often covered by relatively
incompressible  mucoperiosteum. A mucosally
supported denture may need to be relieved over
the torus to prevent the denrure rocking and
flexing about the midline.

33 Vibrating linc. The junction between the
movable mucosa of the soft palate and the static
mucosa of the hard palate. If a decision has been
taken to cover a large area of palate with the
partial denture connector, the posterior border of
the connector should be positioned on the
compressible tissue just antenor to the vibrating
line.

34 (1) Palatine fovea. The orifices of common
collecting ducts of minor palatine salivary glands
which are often to be found close 1o the vibrating
line.

(2) Hamular notch. A mucosal depression
posterior to the maxillary wberosity. The notch
overhies the gap between the pterygod hamulus
and the maillary ruberesity and marks the postenior
limit of extension of an upper saddic where there
is no distal abutment tooth.

35 Palatine sub Variation in thick of
the submucosa influences the compressibility of
the denture-bearing surface and consequemtly the
degree of mucosal support offered to a partial
denture.
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36and 37  Surface anatomy of the mandible.

38  Buccal shelf. This lies berween the crest of the
residual ridge and the external oblique ridge of the
mandible. lts relatively broad horizontal surface
covered with smooth cortical bone makes it a
major support arca of the mandibular residual
ridge and of particular importance in the support
of the frec-end saddle.

39 Retromolar pad. The anterior parrof this pad
is usually firm and fibrous and forms an important
part of the denture-beanng area. It offers support
to the denrure and helps o resist postenior displace-
e, The posterior part is mobile and falls outside
the denture-bearing arca.

In the absence of upper and lower posterior
teeth, 2 point haliway up the retromolar pad may
be ised to indicate the level of the occlusal plane
posteriorly.

5



mylohyoid ridge and muscle
flange extension

40 Mylohyoid ridge. The bony ridge to which the
mylohyoid muscle is arached.

As resorption of the residual ridge proceeds, the
prominence of the mylohvoid ridge tends ro
increase, predisposing to mucosal sorencss beneath
the denture in this area.

41 Retromylohyoid area * (lingual _pouch),
The part of the lingual sulcus lying behind the
mylohyoid ridge posteriorly.  Whenever the
functional movements of the sulcus permit, the
lingual flange of 3 free-end saddle should be
extended into this area to provide optimum
stability.

42  Mandibular tori. Developmental bony swell-
ings occasionally seen lingually in the premolar
region. They are bilateral, sometimes multiple and
usually symmetrical, Mandibular rori may prevent
optimum positioning of a lingual major connector
and if so may need 1o be removed surgically.

43 Sulcus. The mucosal trough * lying between
the ridge on the one hand and the cheeks, lips or
tongue on the other, An accurate impression of the
functional depth and width of the sula is necessary
because, in the majority of cases, the denture
flanges will need to fll the dimensions of the sula
so recorded. It is particularly important to obtain
an accurate recording of the form of the lingual
sulcus because this will determine the design and
positioning of lingual connectors.



44 Frenum. A fold of mucous membrane which
crosses the sulcus and which contains a fibrous
submucosa but no muscle fibres. Frena occur
buccally in the premolar regions and also in the
midline. They require sufficient clearance by the
border of a denture to allow their unimpeded
movement in function.

i m
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45 Anatomy of the buccal sulci related to the
borders of the upper and lower dentures.

47 Modiolus. This is a d 1on of muscle
fibres near the angle of the lips. The modiolus can
fix the comer of the mouth in any position required
for funcnon and during masticanion it closes the
buccal sulci to prevent escape of the bolus of food.

B buccnator m.

DAOdepressor anguli onis m.

Il incisivus inferior m.

IS incisivus superior m.

LAO levator anguli oris m.

00 orbicularis oris m.

ZM zygomanicus major m.

So far in this chapter we have concentrared
on the staric relatonship of oral strucrures o

46 Anatomy of the lingual sula related to the
border of the lower denture.

N |
-t

47

partial dentures. However, the dynamic
relationships also need to be considered.



48 On clenching the teeth the anterior border of
the masseter muscle bulges into the distobuccal
sulcus area. If the flange of a denture is over-
extended in this area the resulting pressure may
lead to soreness and displacement of the denture,
Failure to contour the Buu.ul ﬂ.’lng of a luw:r
denture in the p !
the actvity of the mudmlns is ilk:l\ to result in
displacement of the denture.

49 Contraction of the bucanator muscle raises a
soft-tissue band at about the level of the occlusal
plane. The polished surface of a buccal flange
should be shaped so that the pressure falling on it
from this buccinator actwvity will have a
companent of force which is directed towards the
ridge and which will therefore help o retain,
rather than dislodge, the denrure.

50 Contraction of the mentalis muscle raises the
soft tissues of the chin, thus reducing the depth
and width of the labial sulcus. If there has been
marked resorption of the underlying bone, this
muscle can exert considerable pressure on the
labial flange of a partial denture, resulung in
posterior and upward displacement.

51 When the tongue is clevated, the sublingual
folds are raised and may greatly reduce the depth
and width of the lingual sulcus. This phenomenon
is most marked when advanced resorption of the
ridge has occurred.



52 When the mandible is moved laterally, the
coronoid process on the non-working side (the
side from which the mandible 15 moving) comes
nto close relationship to the buccal aspect of the
maxillary ruberosity. The buccal sulcus in this
region is thus reduced in width, limiting the space
available for a buccal flange.




3 Jaw relationships

Jaw relationships may be considered from an
anatomical and from a functional viewpoint
and an understanding of both viewpoints is
fundamental to the effective restoration of the
partially dentate mouth. The following chaprer
is concerned mainly with the functional
aspects of jaw relationships. For a detailed
consideration of the anaromical and neuro-

53

The axis of rotarion through the condyles is
known as the retruded hinge axis and it is
often used for mounting casts on adjustable

54

_9)

30

physiological aspects the reader is referred to
standard textbooks.

Within the range of functional relationships
between mandible and maxilla, it 1s important
o scparate the non-contact relationships,
when the teeth are apart, from the contact
relationships, when the teeth are wogether.

Non-contact relationships

The teeth are apart and the mandible moves
entirely under rg influence of the muscles of
mastication and the articular surfaces of the
temporomandibular joints (posterior
guidance).

53 Movement within the temporomandibular
joints can involve simple rotanion of the condyle
along the retruded arc of closure of the mandible.
This arc, described by the mandible while the
condyles are in their most posterior position,
occurs over the last 20 mm of closure as measured
from the lower mid-incisal point.

articulators as it is reproducible, being
unaffected by loss of teeth or changes in the
occlusal surfaces of the teeth.

54 Condylar movement in protrusion involves
translation of both condyles forward and down-
wards along the condylar path (1), establishing the
posterior guidance. The condylar path is generally
related to a horizontal plane of reference, the
Frankfort plane (2), which passes through the
superior margin of the external auditory canal and
the inferior margin of the bony orbit. The angle (3)
formed between this plane and the condylar path
is the condylar or sagittal condylar angle.



55 In lateral excursion, one condyle moves down-
\nrﬁ. forwards and medially and the angle which

|u th of movement makes with the sagirtal plane
m as the Benmett angle (1). The ather
mma predominantly in the | | plane

mvolving a combination of rotation and some

of lateral translation (Bennert movement)
of the mandible (2). The side towards which the
mandible moves is described as the working side
and the other as the non-working side.

Rest position and freeway space

56 When the muscles of mastication are relaxed
there is usually a space between upper and lower
seeth, This is called the freeway space or inter-
occlusal distance and when viewed in the sagirtal
plane is wedge-shaped, with a separation in the
ncisal region which is usually within the range
2<4mm.

Contact relationships

Contact between the teeth of the opposing
dental arches serves to control the amount of
jaw separation and to have a moderating

Intercuspal position (ICP)

57 This s the posiion of maximum inter-
cuspation of the pmmur teeth. In a stable occlusion
it is characterised by simultancous bilateral contact
of several pairs of opposing posterior teeth with
no discernible anteroposterior or lateral slide as
the mandible closes under reflex muscular control.
It'is a position which patients should be able 1o
find spontancously and represents the closest
relationship of mandible to maxilla when natural
teeth are present.

55

influence on the basic pattern of movement of
the mandible (anterior guidance).




Protrusive relationship

59 Normally, protrusion of the mandible will
lead inimally to contact of the labial surfaces or
incisal edges of the lower anterior teeth against the
palatal aspect of the upper incisors and eventually
to an edge-to-cdge incisal comact.

Thus in this early srage of protrusion, the
direcrion of mandibular movement is determined
by the palatal slope of the upper incisors; this is

61

Retruded contact position

58 This 15 4 contact relationship in which the
mandible is located 1-1.5mm distal ro the inter-
cuspal position. There are generally fewer tooth
contacts present than in ICP and there is a slightdy
greater vertical separation of mandible from maxilla
as the contact is on the slopes of the cusps. Ideally,
movement from retruded contact to intercuspal
position should be a forward slide with no lateral

deviation.

60

known as incisal guidance. Commonly this move-
ment 15 assoctated with separanion of the posterior
occlusal surfaces. Where the mcisors commence in
an edge-to-edge relationship or where the lower
mcisors are in advance of the uppers, protrusive
movement will carry the lower incisors forward of
the upper tweth, often with quitc widespread
contact of the posterior occlusal surfaces.

Lateral excursion

60 Cuspal inclines of posterior teeth influence the
path of lateral excursion as shown here durng
movement of the mandible from ICP.

61 In lateral excursion, there will generally be
contact of the opposing dentitions on the working
side following one of twa patterns.

Centact may be established almost immediately
between the canines with separanion of all the other

teeth — a situarion described as camme grdance.



62 Alrernatively, contact may be maintained
between a group of teeth, usually centred in the
canine/premolar region, with gradual separation
of the remaining teeth — a situanon described as
group function.

63 Generally there will be complete separation of
the teeth on the non-working side and any isolated
non-working side contact, such as berween 15 and
46, should be regarded as a potennal occlusal
interference during such excursive movements.
Occasionally there may be bilateral occlusal
balance in the natural dentition similar 1o that
deseribed in complete denture construction.

Contact movements are thus influenced both
by posterior guidance from the wmporo-
mandibular joints and by anterior guidance
from the teeth. It will be clear that it is the

64 The movement berween the various contict
relationships of the mandible is generally described
as commencing in ICP with excursion out w a
protruded or lateral position. This provides a
convenient way of desenbing and amalysing
mandibular movement and such excursions are
indeed charactenstc of the parafuncnonal gnnding
and rubbing activity of bruxism, However, m
masticatory function, the movement often takes
place in the opposite direction. Closure through
the bolus of food rhus brings the mandible from
the excursive position back 1o the intercuspal
position.

contact relationships  which will be rthe
determining factor in developing the occlusal
scheme for most removable parnal dentures.




65 to 67 The total range of mandibular move-
ment can be represented by a so-called envelope of
traced by the dibul d-incisal

65

point and described onginally by Posselt. This
envelope 1s shown in the sagittal plane (65), in the
coronal plane (66) and in the horizontal plane (67).

66

ICP  imtercuspal position

RCP  retruded contact position

RAC  retruded arc of dosure

RP  rest position

FWS  freeway space (judged ro be the
distance berween the rest positnion and the
intercuspal posinon).

P MAXIMUM Protrusion

o maximum opening

L maximum lateral excursion

e CONMECT MOvements
ROTN-CONLATT MoYements
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68 The extent to which these features of the
various tooth contact relationships will influence
partial denture design and construction will depend
on the number and location of the missmg reeth.
With minimal tooth loss and a stable intercuspal
relationship the occlusion of the partial denrure
should harmonise with the existng intercuspal
relanonship and wrth the various excursive
guidances established by the remaining teeth.

69 When loss of posterior teeth has eliminared
the entire posterior occlusal table in one or both
jaws there is no longer any record of the inter-
cuspal position. In these arcumstances the hori-
zontal jaw relationship should be recorded in the
retruded position. The occlusal vertical relanonship
is derived from the resung vertical dimension after
making an allowance for an appropriate freeway
space. The prosthetic occlusion is thus established
in the retruded jaw relationship and the intercuspal
pasition is then identical with the retruded contact
position. However, it will usually be necessary o
equilibrate the occlusion to allow some forward
<lide 10 rake place.

70 Problems can also arise when tooth loss and
occlusal wear are superimposed on an underlying
malocclusion. Here, the imitial contact takes place
in the anterior region and the occlusal surfaces of
the posterior teeth are separated by at least Zmm.

71 The mandible has now been guided forward
mto a position of accommodation n which there
is contact of the posterior teeth and a reverse
incisal overbite of about 2mm.

If this paern of occlusal contact is lefr
uncorrected there is a danger that individual teeth
will become funcrionally overloaded with nisk of
excessive tooth wear or periodontal breakdown. It
is also possible that the patient may develop
mandibular dysfunction, as indeed happened in
this instance.

In these arcumstances it will be necessary to
record the reuded jaw  relationship o the
retruded arc of dlosure, to undertake equilibration
of the teeth and 1o provide a partial lower denture
with occlusal overlays to establish stable conracr
in this position.




4 History and examination

The aim of recording the history and under-
taking the clinical examination is to collm
those facts which will help in blishi

in mind the patient’s reason for secking denral
m-:um:nl and the level of morivation towards

diagnosis of any presenting problems and lu
formulate a treatment plan.

In the ible requi for
parual denrures it is n!wn\rs important to bear

72

REASON FOR ATTENDANCE
PDH PMH
T HISTORY -
ATTITUDE:
EXAMINATION
DIAGNOSIS
TREATMENT PLAN

Previous dental history

It is important to record details of previous
denral treatment, to pay particular attention
to any favourable or unfavourable comments
on partial dentures which may have been
provided in the past, and to assess the com-

Previous medical history

A detailed and accurate medical history is an
essential requirement in’'the planning of any
form of dental treatment. There are very

absolute contra-indications to the provision
of partial dentures but the patient’s general
health should be carefully assessed, parncularly
in so far as it may affe:l the ability of the
patient to mai dard of
oral and denture hygl:m- and to cope with the
wearing of the prosthesis. It is important also
to note details of drugs which the patient may
be taking, as many therapeutic agents can
have side effects in the oral cavity. For example,
certain anti-depressants reduce salivary flow,
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ance of oral hygiene, It s also
hclpiul to note whether or not the patent is
actvely seeking the provision of a partial
denture or dentures.

72 The previous dental and medical histones
may influence the patient’s arritude to dental treat-
ment. Because they are also likely to have had
some effect on the current status of the denrition
and on the ability and willingness of the patient 1o
co-operate in oral hygiene and maintenance
procedures, they must be taken nro account when
establishing a treatment plan. The accompanying
flow chart illustrates interaction of these
various factors which will now be conadered in
greater detail.

ments in relation to the suitability of any
partial denture which is being worn at the ome
of the examination, These may prove 1o be
particularly helpful in establishing the design
of a replacement prosthesis.

creating problems in oral and denture hygiene.
It may also be necessary to institure drug
treatment during dental procedures, as, for
ple, the administration of annbiotics as
a prophylactic measure against subacute
bacterial endocarditis. Problems can arise
because of the damage that a partial denture
may cause in the mouth in Lge presence of
lowered tissuc resistance brought about by
anaemia, diabetes or immuno-suppression. In
some circumstances, it may be wiser to defer
dental trearment until there has been an
improvement in health or to provide a simple
transitional denture as an interim measure.




Examination

Extra-oral

73a and 73b  Examination should begin with an
extra-oral assessment of facial form and symmetry,
a study of jaw opening and closing movements,
together with palpation of the temporomandibular
joints and muscles of mastication. The informanon
derived from these observanions is helpful in the
assessment of the health of the masticarory system.
The deviation of this patient’s mandible to the lefo
on closing indicates possible disharmony which
should be investigated.

Intra-oral

74 Preliminary visual inspection of the mouth
will indicate the basic standard of oral hygiene, the
level of caries suscepribility and the quahty of the
existing restorations, Special artention should be
directed to any areas of specific complaint and it
may be necessary to institute emergency treatment
for the relief of pain. In this instance there is a need
to improve the standard of oral hygiene and to
replace a number of the existing restorations.

75 Deniled examination should commence with
the soft tissues. The mucosa of the lips, cheeks,
tongue, palate and floor of the mouth should be
examined and tongue movements obscrved in
order 1o exclude pathology. Here, the mucosa
appears to be normal.




76 The individual dental arches should be care-
fully inspected, the location of edentulous spaces
noted and the distribution and alignment of the
remaining teeth carcfully assessed in relation 10
these spaces. Here there has been virtually no
movement of the teeth adjacent w the anterior

lous area; T space is lable for
the three u.pl.uemrm teeth. The same cannot be
said of the molar space, which has been markedly
reduced by rotation of 27,

77 The presence of gingival or mucosal inflam-
mation in an area covered by a previous denture
should be noted so thar appropnate trearment
may be initiated.

78 The form of the residual ridges and the
compressibility of the investing soft tissues in the
r:dmtulnus area ould be assessed visually and
by ded in this is the
hard p.\hrc since incompressible areas may have
to be avoided by denture margins.

79 The integrity of existing restorations should
be carefully checked and carious cavities charted.



80 The health of the perindontal tissues should
be determined.

The standard of plaque control should be assessed
and disclosing agents may be used to demonstrate
the presence of plaque to the patient; plague scores
may be recorded.

Pocket depth should be measured and charted.
Any mobility of the remaiming tecth should be
noted, especially if they arc potential abutment
tecth,

The dental arches should then be examined
in occlusion and a very critical assessment
made of the stability of the occlusion. Closure
into the intercuspal position should be an
automatic reflex procedure. Ideally, simul-

81 In this mouth the initial contact on closure
takes place berween the canine teeth on the righr
side.

82 The mandible has now been guided forward
into a postural position in which there i1s sub-
stantial contact between the opposing dentitions
in the anterior and posterior regions.

Before a treatment plan is established, it must be
decided whether the existing occlusal relanonship
should be accepted or whether it should be
modificd, cither by equilibration to climinate the
initial canine contact or by reconstructing the
deficient posterior occlusion at the occlusal verncal
dimension established by the imitial contacr.

rancous bilateral contact should take place.
Any contact which disturbs this pattern should
be noted, particulary if it gives nise to displace-
ment of the mandible into a position of
accommodation.
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83  Occdusal indicator wax, artculating paper or
tape, and thin metal foil (shimstock) as shown
here may be helpful in climcal assessment of the

40

acclusion. It is also helpful 1o mount study cass
on an articulator.

B4 Any dnfring or nlung of eeth which may
have been noted when the individual denral arches
were examined should be reassessed in relation 10
the opposing arch. The abnormal position may
contribute to occlusal fauhs or 1o problems when
designing a denture in the other jaw. Overerupred
teeth, such as 14, 15 and 47, should also be noted
as remedial treatment in the form of occlusal
cquilibration or even reduction in height and
restoration by means of crowns may be required.

85  Existing partial dentures should be examined.
The design and quality of construction should be
noted and any associated problems in relation o
gingival and mucosal inflammation or to de-
calcification of contacting tooth surfaces carcfully
evaluated. It is important to assess whether or not
the denture still hrs accurately against the teeth
and the underlying mucosa. The appearance of the
denrure should also be nored.



86 The degree to which the denture restores
occlusal contact should be assessed. Here, alveolar
tesorption and occlusal wear of the artificial weth
have resulted in lack of postenior tooth contact,
causing increased loading on the antenior teeth.

Diagnosis

If the reason for the patient’s imitial atendance
was centred on a complaing, then the pen-
ultimate stage of the history and examinarion
phase is to cstablish a diagnosis from which
will stem the treatment plan. Complaints will
come in many forms and may be relared o
such thines as pain in the teeth, facial pain,

Treatment plan

Any necessary emergency treatment should be
undertaken. Impressions should be recorded
and study casts obtained and if necessary
mounted on an articulator. An inital treat-
ment plan should then be drawn up and
discussed with the patient as it may often be
necessary for this treatment to be phased over
a number of interim stages prior to establishing
a definitive treatment plan, .

The p:ﬂnumiun of treatment plans for
individual patients is enormous. Alternatives
could range from fixed restorations rto
precision attachments or even to extraction of
the remaning tecth and the provision of
complete dentures. It is not the purposc of this
Atlas to consider these alternatives in any
detail but rather to look at the management of
those patients for whom a removable partial
denrure is to be provided.

87 Radiographs should be obtained to check for
new or recurrent canous lesions which may not
have been revealed by clinical inspection, to reveal
the extent of any bone loss which may be present
and also o idennfy any pathological changes
within the jaws.

“The quality of the existing restorations and the
degree of bone loss in the interproximal arcas can
be assessed from this bite-wing radiograph.

difficulty in cating, a deteriorating appearance
or an existing  partial dcmurc which is
unsatisfactory. Whatever the complaint, it is
important that the findings from the history,
the examination and any special tests provide
sufficient evidence for the cause to be
established.

Part 3 explains i greater detail the treat-
ment procedures involved in the preparanon
of the mouth for partial dentures.

The sequence of treatment will uswally be
dictated by the severity of carious attack and
periodontal involvement, but it is essential to
establish a provisional denture design at this
carly stage so that the treatment which follows
may be undertaken in the most logical order
and be planned with the denture design already
in mind. For instance, the contours of crowns
should I\e planned ro provide, where required,
guiding surfaces, rest sear preparations and
suitable undercuss for clasps.

Decisions on what is required and the correct
sequence for the individual patient can only be
made at the chairside.
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5 Preliminary impressions

Preliminary impressions of a patient’s mouth
are obtained in stock, “off-the-peg’, impression
trays, The resulting study casts are needed for
planning treatment, including the designing of
partial dentures, and for the construction of

individual trays which will be used 1o obtain
the more accurate working impressions

required for the construction of the parnal
dentures.

88 Stock trays are available in 3 vanety of sizes
and shapes. They may be perforated or un-

perforated, metal or plastic, of simple box design
or shaped fo fit bilateral frec-cnd saddles.

89 A size of tray is sclected so that the teeth sit
centrally within the trough of the tray. If possible
there should be a space of about 4mm between the
flange of the tray and the buccal and labial surfaces
of the teeth,



90 and 91 Because the range of stock trays is
limited it will commonly be found that an wdeal
size and shape of stock tray is not available. In this

922

example, the upper stock tray does not cover the
labial surfaces of the teeth sufficienty, neither
does it include the most posterior teeth.

93

92 and 93 There may also be regions where the
tray is poorly adapted to the underlying structures

94

94 and 95
filled by placing impression compound in the

In each case the dead space should be

such as the palate or a saddle area.

95

appropriate area. The compound will then be
maoulded in the mouth.



ngual border moulding of the com-
hieved by the patient fiest pushing the

98 and 99 Any areas of the impression compound
which are overextended should be corrected by
trimming away the excess matenal, resoftening in

100

100 Compound that bhas contacted the reeth
ihould be cut away as it may prevent accurate
insertion of the impression tray and will elimmare
ipace around the teeth necessary for a sufficient
ickness of the algmate used o complete the
sreliminary impression.
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tongue to contact the upper lip — and then thrustng
the tongue into each comer of the mouth in trn.

99

a flame and tempering in warm warer before
repeating the border moulding.

m

101 Underextension in the labial region can be

corrected by the addition of impression compound

to the deficient areas of the tray to form a slhightly
erextended flange.




102 The tray is then scated in the mouth whil
the compound is still soft and border moulding is
carried Buccal and labial moulding of both
upper and lower impressions i achieved by support-
ing the trav with one hand while mamipulating the
cheeks and lips with the other.

103 When a water bath is not available for
softening the impression compound, alternative
materials, such as silicone putty or pink modelling
wax, may be used to modify the tray. However,
s ne putty is more expensive than impre:
compound whilst wax is more easily deformed at
mouth temperature.

Once modification of the stock tray has been
completed any additions of compound are
thoroughly chilled and the tray is dricd. A thin
laver of adhesive is applied and allowed to dry
before the tray is loaded with alginate. The tray s
then seared in the mouth and the impression
material border-moulded.

104 and 105 The completed impression is
assessed by considering three aspects:
1 those sulcus arcas which will be related to
the denture borders,
2 the saddle areas,
3 the teet
The impression on the left is satisfactory, the
one on the right shows a number of faults: the tray
has been positioned too far to the patient’s left, the

102

borders of the alginate are unsupported and the
impression is underextended in the past-dam regon.

If on inspection the impression is found to be
satisfacrory, it is rinsed thoroughly to remove all
traves of saliva and may be dipped n a disinfecrant.
The impression should be rinsed again and shaken
10 FEMOVE ANy €XCEss MOISture,




106  An indelible penail line may be drawn on the
impression to indicate to the technician the required
extension of the individual tray.

The completed impression must be prevented
from drying out by covering it with 3 damp gauze
and placing itin a plastic bag.

107 While the impression is waiting to be cast
the tray should be supported so that its own
weight is not applied to the borders of the
impression. If this is not done, permanent deformat-
ion of the impression will occur.

The impression must be cast as soon as ble
to avoid inaccuracies developing as a rcsumﬂm
dimensional instability of algnate.

The instructions to the laboratory should include
details of the type of individual tray required for
the working impressions (Chaprer 22),




6 Articulators

An articulator is a hinge-like device which can
be used to position the upper and lower casts
in a chosen relanonship to each other. There

Types of articulator
Hinge articulator

W8 This simple_articulator holds the casts in a

prescribed  relationship, usually the intercuspal
position, and allows scparation and approximanon
of the casts. The hinge is in no way related to the
hinge axis of the mandible and there is no arrempt
to reproduce mandibular movement, Thus with
this type of amiculator it is possible to produce
even occlusal contacr only in the recorded staric
jaw relationship. The limitations of this device
have long been recognised.

If this instrument is used ar all it must be in
circumstances where the ocdusion is to be restored
to an existing stable mtercuspal relationship and
where the excursive guidances of the remaining
narural recth will ensure separation of those teeth
replaced by the partial denture.

It will also be necessary to idennty and chiminate
occlusal discrepancies when the restoranon is
inserted in the mouth.

Average movement articulator

109  Arniculators of this type have their origins in
the work of Monson, Bonwill and i, who
recorded  measurements from anatomical spec-
mens and clinical subjects in order to develop
articulators  whose dimensions  reflected  those
anatomical features which influence mandibular
movement. The dimensions of these articulators
reflect the average measurement recorded by
Bonwill of 10cm between the central points of the
mandibular condyles and berween these points
and the midpoint of the incisal edges of the lower
anterior teeth, These dimensions form an equi-
lateral triangle, known as Bonwill's triangle.

110 These articulators also incorporate a
condylar path representing the average sagiral
condylar guidance angle of approximarely 30°,
The maxillary cast 1s mounted in its correct
position relative to the condylar axis by means of a
locaung device such as an incisal pin, or in some
instances by the use of a faccbow (113). This
group of arbitrary movement articulators is widely
used in dental practice but clearly has limitations
in its capacity o replicate mandibular movement.

are many different designs of articulator,
several of which reproduce some of the move-
ments of which the mandible is capable.

109
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Semi-adjustable articulators

In order to reproduce the mandibular move-
ments of individual patients with any degree
of accuracy, articulators need to be adjustable
to conform to those anatomical features, such
as incisal guidance and condylar guidance,
which influence those movements and 1o take
account of the bodily shift of the mandible

111

4%

(Bennett movement) during lateral excursion.

Two basic types of adjustable articy
are available, both of which produc
reasonable simulation of anatomical relanon-
ships and movements, which allow satisfacrory
occlusal function o be restored in a wide
variety of clinical situations,

Arcon type
(mandibulAR CONdyle)

111 Articulators of the arcon type, such as
the Whipmix and Denar series, have a
condylar element on the lower member which
is able to shde against an adjustable planc on
the maxillary component of the articulator.
A Denar instrument is tlustrated here.

Non-Arcon type

112 In this group of articulators, like the
Dentatus Type ARL illustrated here, the
condylar sp s part of the upper member
of the articularor and is contamed withinan
adjustable track i the condylar pillar of the
lower clement.




Records required for semi-
adjustable arriculators

Facebow transfer

1132 and 113b A prerequisite of all adjustable
articulators is that the cast of the maxillary dent-
ition should be located accurarely in relation to the
mandibular condyles and 1o 2 horizontal plane of
reference, usually the Frankfort plane. A facebow
is used to record this information clinically (a} and
10 ransier it to the arnculator (b).

Occlusal records

If the intercuspal relanonship is comfortable
and well defined it should be accepted,
particularly if excursive guidances are cstab-
lished by.the, natwral dennvion. If all the
remaining posterior teeth occlude very precisely
it may be possible to locate the casts in the
imercuspal position. The casts must then be
securely located together before being mounted
on the arncularor. Alernatvely the relationship
may be recorded using a wax template shaped
asin 114,

114 If there 1s a devianon on closing from the
first contact position to intercuspal position, it 1s
essential to analyse the occlusion and locate the
interference. In these circumstances it is advisable
1o obrain a record of the retruded jaw relationship
just prior to tooth contact, The recording template
s made from two thicknesses of roughened wax. It
is usually advisable ro tmim the remplate to avoid
incisal contact. A horseshoe shape is not sufficiently
ngid. The wax is softened, placed in the mouth
and the mandible guided mto closure along the
tetruded hinge axs. Tooth-to-tooth contact through
this wax must be avoided as this may cause
deviation of the mandible.

1 If there are insufficient teeth remaining for a
tecord of this type to be used successfully, it will
be necessary to construct wax occlusal rims, These
are adjusted in the mouth to record the prescribed
jaw relationship, as described in Chaprer 23

113a

113b
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116 When an adjustable articulator is to be used
it is necessary to prepare wax indices to record the
jaw relacionship in protrusive or in right and left
lateral excursions. These indices are used to set the
condylar guidance angles on the articulator.

Here is-an example of a record of a right lateral
excursion. In this parncular nstance the accuracy
of the tooth indentations has: been increased by
using registration paste on the wax wafer,

Fully adjustable articulators

117 These are sophisticated articulators with a
more comprehensive system of adjustment which
gives them the pmcnn.:] for increased accuracy in
the reproduction of mandibular movement
methods have been devised for programming these
instruments, for example, by obtaining tracings of
mandibular movement in three planes using an
instrument called a pantograph and then ransfer-
ring these records 1o the articulator.

Their use demands a high degree of skill on the
part of the climical and technical personnel and the
clinical procedures are time-consuming.




7 Classification of the partially

edentulous arch

A classification to describe and s1mp|d\' the
almost infinite varicty of permutations of
teeth and edentulous areas is desirable. It
facilitates the recording of case histories and
aids discussion between clinicians and com-
munication with technicians. It may also
allow the clinician to anticipate the basic type

118a to 118¢ An example of a dassification
which describes partial dentures is based on the
nature of the support utilised by a partial denture.
Suppart can be gained from:

(a) teeth,

(b) mucosa,

(€] teeth and mucosa.

This concept is discussed in more detail in
Chapter 10. The virtue of this classification is
that it focuses attention on the problem of
support, which is a very important factor in
partial denture design. However, it does not
convey any information about the number
and distribution of the edentulous spaces and
it is largely for this reason that a greater
popularity 1s enjoyed by the more descriprive
classification which follows.

of parnial denture design that is appropriate
for a particular patient.

Classifications in current use are of two
types — those which dassify the partial denture
and those which classify the partially edentu-
lous arch.

118a

118h

118¢




Of the classifications which describe the
partially edentulous arch the most widely
used is thar introduced by Kennedy in 1928,

19

This is an anatomical classificaion which
describes the number and distribution of
edentulous areas present.

119 Class I: bilateral edentulous areas located
posterior to the remaining natural weeth. Denrure
saddles which restore such edentulous areas are
described as ‘frec-end saddles”.

121

120 Class II: a unilateral edenmulous area located
posterior to the remaining natural tecth.

122

121 Class THl: a unilateral edentulous area with
natural teeth remaining both anterior and posterior
to it. Denture saddles which restore this type of
edentulous area are said to be ‘bounded saddles™.

123 In Classes I-IIl any additional edentulous
area is referred to as a Modification. This example
would be described as Class 111 Modification 2
(there being two additional edentulous areas).

122 Class IV: a single edentulous arca locared
anterior to the remaining natural teeth.

123
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Classificarion of an arch helps to direct the
clinician’s thoughts to the problems which are
characteristic of the class and thus to the
hroad principles of design which are likely 1o

125

124 The classification is always determined by
the mast posterior edentulous area. For example,
the dassification of the arch illustrated is determined
by the presence of the free-end saddle area, not by
the bounded saddle area. This example is therefore
a Kennedy Class [I Modification 1.

Because of this principle there can be no modifi-
cations to the Kennedy Class IV arch,

be appropriate. The main problems are out-
lined below. The solutions are described more
fully in the relevant sections of the Atlas.

125 Kennedy Class 1. The absence of abutment
teeth distally creates problems both of support and
retention.

The problem of support arises from the fact that
the abutment tooth offers firmer support than the
mucosa of the edentulous area. Great care must be
taken in the design and construction of the denture
to minimise the undesirable effects of this support
differential.

The other major problem is that there are no
teeth posteriorly to retain the saddle against move-
ment in an occlusal direction. Speafic measures
must be employed to prevent this movement.
These will include utilising the principle of indirect
retention [Chapter 13), here illustrated by placing
incisal rests on 33 and 43, and correct shaping of
the buccal and lingual polished surfaces of the
saddles to assist neuromuscular control,

34

126 Kennedy Class I1. Like the Class I arch this
requires a denture which is both woth- and mucosa-
supported but in this instance there i1s often 3
modificaion present which can be tooth-sup-
ported. Once again there is the opportunity for the
tree-end saddle 1o move bur the situation 1s not so
critical because there are tecth on the other side of
the arch with the potential ro provide more
effecrive retention.



127 Kennedy Class I, In this situation there is
the opportunity for the denture to be entirely
supported and retained by teeth. Therefore the
difficulties in producing a stable denture are likely
to be less than for Classes 1 and I1. However, it will
be appreciated that complications will arise when
one or more of the abutment teeth cannor be
clasped because of an unsuitable contour or because
a clasp would detract from the appearance, as
would be the case for 23 in the illustration. Under
such circumstances indirect retention will be
required.

1f the denture does not replace a large number of
teeth and is fully tooth-supported the connector
can be reduced in size as it will not have a
supportive function.

128 Kennedy Class IV. Appearance is of para-
mount importance in this class. As a consequence
it is rarely possible to clasp the abutment teeth.
Therefore alternative means of retaining the saddle
need to be sought, including the use of a labial
flange. In addition the retentive clasps must be
located with great care so that the benefits of
indirect retention can be realised, in this instance
by placing extended rests on 17 and 27,
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8 Surveying

129 The surveyor was first introduced to the
dental profession in 1918, This instrument, which
is essentially a parallelometer, is one of the comer-
stones of effective partal denture design and con-
struction. The surveyor allows a vertcal arm o be
brought into contact with the teeth and ridges of
the dental cast, thus identifying parallel surfaces
and points of maximum contour,

1t is the clinician’s responsibility to survey the
study cast and then use the nformation
obtained to design the parnal denture. It is
this design, produced in the light of clinical
knowledge and experience, which guides
decisions on pre-prosthetic treatment and

Analysing rod

130 This metal rod is placed against the teeth

and ridges during the inittal analysis of the cast to

identify undercut areas and to determine the
parallelism of surfaces without marking the cast.

56

which is ultimately sent as a prescription ta
the dental technician, who constructs the
denture accordmgly.

There are several different attachments
which may be used with the surveyor:




Graphite marker

131 The graphite marker s moved around the
woth and along the alveolar ridge to identfy and
mark the position of maximum convexity (SURVEY
LINE) separating non-undercut from undercut
areas.

When surveying a tooth, the np of the marker
should be level with the gingival margin allowing
the side of the marker to produce the survey line as
shown in the illustragon.

132 A false survey line will be produced if the tip
f the marker is incorrectly posinoned. In this
example there is not, in facr, an undercut area on
the tooth although an incorrect surveying technique
has indicated one. If this false line 15 used m
designing a partial denrure, errors will arise in the
positioning of compaonents, especially clasps.

Undercut gauge

133 Gauges arc provided to measure the extent
of horizontal undercut and are available in the
following sizes: 0.25 mm, 0.50mm and 0.75mm.
By adjusting the vertical posirion of the gauge until
the shank and head contact the cast simultancously,
the point ar which a specific extent of horszontal
undercut occurs can be idennified and marked.
This procedure allows correat positioning of
retentive clasp arms on the tooth surface as
described in Chapter 1

Other, more sophisticated, types of undercut
gauge are available such as dial gauges and elec-
tromc gauges. These attachments fulfil the same
function as the simpler type of gauge.

Trimming knife

134 This instrument is used to climinate un-
wanted undercuts on the master cast. Wax is
added to these unwanted undercut arcas and then
the excess is removed with the trimmer so that the
modified surfaces are parallel to the chosen path of
insertion. A duplicate cast is then made on which
the denture 15 manufactured. Such a procedure
climinates the problem shown in 135,

When elimination of undercuts is required on a
cast which is not to be duplicated a maserial such
as zine phosphate cement, which can resist the

oiling out procedure, is employed. The surveyor
is used to shape the cement before itis fully set.

132



135a This partial denture cannot be mserted in
the mouth because failure 1o eliminate unwanted
undercut on the cast has resulted in acrylic resin
being processed into the area.

137
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135b

135b This denture has been processed on a
carrectly prepared cast and, as a result, there is no
interference with insertion.

136 The trimming knife can also be used to
prepare ghide surfaces on wax patterns of crowns
for abutment teeth (137).

Before discussing the functions of a surveyor in
more detail it is necessary to explain the following
ferms:

Guide surfaces (or guide planes)

137 Two or more parallel axial surfaces on
abutment teeth which can be used to limit the path
of insertion (see page §9) and improve the stability
of a removable prosthesis. Guide surfaces may
oceur naturally on teeth but will more commenly
need to be prepared.



Path of insertion

The path followed by the denture from s first
contact with the teeth unul it is fully seared.
This path comades with the path of with-
138

drawal and may or may not coincide with the
path of displacement (see 143). There may
be a single path or multiple paths of insertion:
139

138 A sigle path of insertion may be created if
sufficient guide surfaces are contacted by the
denture; it is most likely to exist when bounded
saddle arcas are present.

140

139 Mudtiple paths of insertion will exist where
guide surfaces are not utilised, for example where
the abutment reeth are divergent.

141

1

140 Multiple paths will also exist where point

contact between the saddle of the denture and the

abutment teeth is employed in the ‘open’ design of

saddle. The philosophy for this approach is dis-
m Chaprer 9.

141 Two distinct paths of msertion will be
employed for a sectional, or two-part denture
illustrated here by a diagram in the sagittal plane
of a Kennedy class IV denture. The abutment teeth

on cither side of the saddle are not shown.



142 Occasionally a rotational path of insertion
«can be used.

Surveying procedure

This may be divided into the following distinct
phases:

preliminary  visual
study cast,

2 initial survey,

3 analysis,

4 final survey.

assessment  of  the

Path of displacement

143 This is the direction in which the denture
tends to be displaced in function. The path is
variable burt is assumed for the purpose of design
to be ar right angles to the occlusal plane.

Preliminary visual assessment of the study cast

This stage has been described as “eyeballing’
the cast and is a useful preliminary to the
surveying procedure proper. The cast is held
in the hand and inspected from above, The
general form and arrangement of the tecth

144

144 shows an anterior tilt (*heels up’) and 145 a
posterior tilt (*heels down'). Clinical expenence
indicates thar these are the positions of the cast

60

and ridge can be observed, any obvious
problems noted and an idea obtained as to
whether or not a ulted survey should be
employed.

145

which most commonly give the greatest benefit.
However, a lateral tilt of the cast to night or left
mav also be indicated on occasion.



Initial survey

146 The cast is posinoned with the occlusal
plane horizontal and then the tecth and ridges are
surveved to idennfy undercur areas which might
be utilised to provide retention in relanon o the
maost likely path of displacement.

The posiion of the survey lines and the
variations in the honzontal extent of undercut
associated with them should be noted. The amount
ot undercut can be judged approximately from the
size of the ‘triangle of light' between the marker
and the cervical part of the tooth or measured
more precisely by using an undercut gau
assessment ¢an then be made as to whether the
horizontal extent of undercut is sufficient for
refention purposes,

Analysis

A partial denture can be designed on a cast
which has been surveyed with the occlusal
plane honzontal (ie. so that the path of
insernon = the path of displacement). How-
ever, there are occasions when nlung of the
cast is indicated so that the paths of insertion
and displacement differ.

Before deciding if the cast should be tilted
for the final survey the graphite marker in the
surveyor 18 changed for an analysing rod so

147

Appearance

147 When a maxillary cast, contaning an
amerior edentulous area, is surveyed with the
occlusal pline horizontal it will often be found
that there are undercuts on the mesial aspects of
the aburment teeth.

I the partial denture is construcred with this
vertical path of insertion there will be an unsightly
between the denture saddle and the abutment
teeth gingival to the contact point.

that various positions of the cast can be
examined without marking the teeth.

The analysis of the cast continues with the
occlusal plane honzontal and the following
aspects, one or more of which might necessi-
tate a final survey with the cast ulted, are
considered:

1 appearance,
2 interference,
3 retention,

148 This unsightly gap can be avoided by giving
the cast a posterior tilt so that the analysing rod is
parallel with the mesiolabial surface of the abur
ment tooth.




149 With this path of insertion the saddle can be
made to contact the aburment tooth over the
whole of the mesiolabial surface and a much betver
appearance results.

Interference

150 While examining the cast with the occlusal
plane horizontal, it sometimes becomes apparent
that an undercut tooth or ridge would obstruct the
insertion and correct placement of a rigid part of
the denture. By nlting the cast, a path of insertion
may be found which avoids this interference. For
example, if a bony undercut is present labially,
imsertion of a flanged denture along a path at right
angles to the occlusal plane will only be possible it
the flange stands away from the mucosa or 1s
finished short of the undercut area. This can result
in poor retention as well as a poor appearance.

151 i the cast is given a posterior tilt so that the
rod, and thus the path of insertion, is parallel
the labial surface of the ridge it is possible to nsert
a flange which fits the ridge accurately.



152a Lingually tilted premolars make it
impossible to place a sublingual, or lingual, bar
connector sufficiently close to the lingual mucosa.
Such a problem would occur lingually to 44.

152b Giving the cast an anterior tilt reveals a
path of insertion which avoids this interference.

If interference from a tooth is present and
cannot be avoided by selecung an approprate
path of insertion, considerarion should be given o
the possibility of climinating the interference by
tooth preparation, for example by crowning to
reduce the lingual overhang,

Retention

153 To obtain retennon, undercuts: must be tilt of the cast will produce retentive undercuts if
present on teeth relative to the honzontal survey. none exist when the cast is horizontal,

it 1s 2 misconception to believe that changing the

153

L . .

No undercurs on the tooth An apparent undercut ...do not provide any
when the occlusal plane is creared by tilting the cast resistance (0 movement
horizontal. laterally. Clasp arms placed along the path of displace-

in this talse undercut. . . ment,



154

The choice of tlt for the final survey of the
study cast will usually be a compromise as the
requirements of different parts of the denture
often conflict, e.g. the appearance of a
maxillary anterior saddle will tend to take
precedence over the optimum positioning of

155

The aims for optimum retention should be to
provide:

1 resistance along the path of displacement,

2 resistance along the path of withdrawal.

The former can be achieved by the use of

guide surfaces or clasps while the later is

provided by clasps alone. The vanous ways of

154 The principle of tilting the cast w enhance
retention 15 that by so altering the path of inserrion
(1} a rigid part of the denture can enter an area of
the tooth surface or of the ndge which is andercut
relative to the path of displacement (2).

In this example, providing retention by engaging
the distal undercut of the canine may well look
maore pleasing than a clasp arm on the same tooth.

molar clasps and thus a posterior tilt would
be selected for the final survey. It is of course
possible to create more favourable undercuts
on the molars by tooth preparation (Chapter
21).

Final survey

155 It it is decided thar the cast should be tilted,
the analysing rod is exchanged for a marker
different in colour from that used in the first
survey, and the final survey is carried out. It will
then usually be found that the teeth to be clasped
have two separate survey lines which cross each
other. In order to obtain ophmum retention it
necessary to understand how to posinon the dasps
correctly in relation to the two survey lines.

achieving these aims are illustrated in 156 10
159, In each case the red survey line has been
produced with the cast tilted and 1s relative 1o
the path of insertion and withdrawal while
the green survey line has been produced with
the cast honizontal and is relative to the path
of displacement.




156 When guide surfaces are used to provide
resistance 1o displacement of the denture i an
occlusal direction, the retentive portion of the
clasp needs only ro resist movement along the path
of withdrawal and therefore can be positioned
solely with reference to the red survey line.

When the denture does not conmact guide
surfaces on the clasped rooth the dasp will
have to resist movement of the denture along
both the path of withdrawal and the path of
displacement. The clasp will thus need to be
positioned in the correct depth of undercut
relative to both survey lines, so that it will

157 It does not matter if, as in this example, the
clasp engages too deep an undercut relative 1o the
path of displacement. Movement of the denture in
an occlusal direction is prevented by contact with
the guide surface, therefore permanent deformation
of the clasp will not occur.

provide the necessary retention without being
permanently deformed either by insertion and
removal of the denture along the planned
path or by inadvertent displacement of the
denture during function. Ways of achieving
this are shown in 158 and 159.

159
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158 A gingivally approaching clasp posinoned at
the cross-over point of the survey lines resists
movement along both the path of withdrawal and
the path of displacement withour being permanently
deformed by movement along either path.

159 U the survey lines converge mesially or
distally, the up of an occlusally approaching clasp
can engage the common area of undercut to
provide resistance to movement along both paths.



If the cast has been tilted for the final survey, the
degree of tilt must be recorded so that the position
of the cast can be reproduced in the laboratory.

160

There are two methods of recording the degree of
nile:

160 Using the tripod method, the vertical arm of
the surveyor is locked ar a height which allows the
tip of the marker to contact the palatal surface of
the nidge in the molar and incisal regions. Three
points are marked with the graphite marker, onc
on cach side posteriorly and one antenorly. The
points will then be ninged with a pencil so that
they are clearly visible.

161 Alernartively, the analysing rod is placed
against one side of the base of the cast and a lin
drawn on the cast parallel to the rod. This is
repeated on the other side and ar the back of the
cast so that there are three widely spaced lines
parallel to the parh of insertion.

Summary of the clinical objectives of surveying

Surveying is undertaken to obtan informanon
which will allow decisions to be made con-
cerning the following:

1 The optimum path of insertion of the
denture.
The choice of a’path ot insertion will
be influenced by:

{a) the need 1o utilise guiding
surfaces to achieve a pleasing
appearance,

{b) the need o avoid interference by
the teeth or ridges with correct
positioning of denture com-
ponents,

(¢) the need to utilise guide surfaces
for retention.
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2 The design, material and position of
clasps.

Decisions on these aspects of clasps can be
arrived at from measurement of the horizontal
extent of undercur on abutment tecth and the
identification of sites on the teeth to provide
reciprocation cither from guiding surfaces or
from cross-arch reciprocation (Chapter 12).



9 Saddles

The saddle is that part of a partial denture
which rests on and covers the alveolar ridge
and which includes the arificial reeth and
gumwork. It is nawrally regarded by the
patient as the most important component
because it imparts both appearance and
function to the denture. The clinician’s major

concerns are centred on:
The design of the occlusal surface
The base extension
The design of the polished surface
The material for the impression surface
The junction between saddle and abutment
tooth

The design of the occlusal surface

and occlusal balance is created where appro-
priate.

It is fundamentally important to position the
artificial teeth in such a way that even occlusal
contact in the intercuspal position is achieved

162 The width of the posterior arnficial teeth
may well play an important part in the success
of a lower partial denture especially if a free-
end saddle is present. It has been shown thar the
reduction in area of the occlusal table, by using
narrow posterior teeth or reducing the length of
the table by omitting teeth, will reduce the force
to the underlying tssues during mastication by
making penetration of the food bolus casier.
This principle is illustrated by the artificial teeth
replacing 35 and 36 and is in contrast o the
teeth replacing 45, 46 and 47. A further
advantage in reducing the buccolingual width
of the teeth is the increase in space made for the
tongue which may well have spread laterally
following extraction of the natural teeth, Were
the space ro be unduly restricred, the tongue
would tend to move the denture during normal
function.
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The base extension

163 When some, or all, of the support for a
saddle is ganed from the mucosa and underlying
bane, the most important consideration is to ensure
that the maximum possible arca is covered by the
base in order 1o distribute functional forces as
widely as possible. This point is of particular
relevance in the case of the free-end saddle denture
where much of the force inevitably must be trans-
mirted the the mucosa of the saddle area.
For this reason the base of the lower free-e
saddie should be extended on to the rerromolar
pads and mto the full funcuonal depth of the
buccal and lingual sulei, as in the saddle replacing
35, 36 and 37, so that the maximum area of bone,
including the buccal shelf, is load-bearing. If
coverage 15 reduce in the other saddle, both
retention and stability will suffer and the stresses
will be increased, thus puting the underlying bone
at risk. When a saddle is fully tooth-supparted,
maximum extension of the base is not required for
load distribution and it may thercfore be reduced.

d

1642 and 164b The base extension of a small
tooth-supported saddle at the front of the mourth
will often be governed by aesthenc requirem
In (a) there has been very lirtle resorprion of the
ridge and thus the artifical toth will look best if
firted dircctly against the
labial flange. However, the same de
quite inappropriate because there has been col
siderable resorption, making it impossible to creat
4 good appearance without using a labial flange
for 12, 11 and 21.




Design of the polished
surface

165 The polished surface of the denture saddle is
that surface which lics between the denture border
and the occlusal surface, indicared by the black
shading. The muscles of the lips, checks and
tongue press against this surface. If the saddle is
shaped correctly, the muscular forces will enhance
retention and stability. But if the shape is incorrect
the activity of the musculature will rend o displace
the denture,

166  There is a space between rongue and checks
where the opposing muscular forces are in balance.
This space 1s known as the neutral zone or zone of
minimal conflict. The concept of placing the
denture within muscle balance is particularly
important when designing free-end saddles because
less mechanical retention is possible and thus grearer
relance must be placed on muscle control.

167 The free-end saddle replacing 45,46 and 47
has been incorrectly shaped. The molars are placed
lingually and interfere with the tongue space.
Every nme the tongue moves it lifts the denture.

If the teeth are moved buccally as
15, 36 and 37, the tongue is provided with suffic-
ient space and its muscular force will now play a
positive role in stab g the denture.

The mesial and distal margins of the base
should be thinned so thar any step between
flanges and mucosa is mimmised. This will
reduce the tendency for food 1o lodge ar this

junction, will improve tolerance and, rowards
the front of the mouth, can make a major
contribution to the appearance (448 and 449).
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Material for the impression surface

The surface of the saddle in contact with the
mucosa may be constructed in either metal or

lic resin. An acrylic surface can be modi-
fied and added to with ease, a particular
168

70

advantage where continuing bone resorption
is expected as in the case of the free-end
saddle.

168 In cases where the dinician has decided on
an acrylic impression surface, the materal is
retained on ' the metal framework via a spaced
meshwork which has been constructed to lie above
the mucosal surface. A small ‘stop’ of metal which
contacts the surface of the cast in the free-end
edenrulous arcas may be included. This ‘stop” is a
valuable reference point when the fit of rthe
framework is checked both on the cast and in the
mouth. Lack of contact berween the “stop” and the
mucosa should be climinated at the earliest possible
stage by the altered cast technique (Chapter 25).

169 Where the impression surface is made
metal, more space is available for the armificial
teeth. This method is thus of paricular value in
tooth-bomne saddles where vertical space has been
restricted by overerupted teeth.

Junction berween saddle and
abutment tooth

170 Controversy exists in the dental literature as
1o whether there should be widespread contacr
berween the saddle and aburment tooth, the closed
design in (1), or whether the contact should be
restricted 1o a small area close to the occlusal
surface with generous clearance created at the
gingival margin, the so-called open design as in
{2). Although there appears to be no difference in
the rate of plaque formation associated with the
two designs, a higher temperature of the gingival
tissues has been recorded when a closed design has
been used. This result may be due to a change in
quality of the bacterial plaque causing increased
irritation of the gingival tissues.



171 An advanrage of the closed design is thar the
gutde-surface philosophy can be adopted (137 and
138), akthough it should be remembered that
effective guide surfaces can be provided with an
open design if the clinical crowns are of sufficient
length. Furthermore, it will be appreciated that
guide surfaces can be created on the lingual or
palaral surfaces of teeth and thar reciprocating
elements can be positioned to contact these surfaces
{24010 242).

As with so many judgements, the choice of
design for a particular patient depends on a
number of factors. For example, if the pros-
pect for effective retention using conventional
clasp arms is poor, it may be advisable to
create guide surfaces and use a closed design.

172a

On the other hand, if plague conirol 1s suspea,
the decision may swing towards the open
design in order ro reduce gingival margin
coverage to a minimum. A closed design may
be required for an anterior saddle in order 1o
produce a good appearance.

172b

172aand 172b
full benefits of the open design will be realised
only if care is taken with the shaping of the flanges
and the underlying framework. In (a) the denture

It should be appreciated thart the

has been so constructed that the advantages of the
‘apen’ design are fully realised. In contrast, (b)
shows a connector which has closed off one side of

the mrerdental spaces.



Finally, in this chapter, mention should be

made of a d

en of saddle which contacts the
maximum possible area — the two-part or

173 If appearance is not 4 problem, the philos-
ophy of an "open’ design can be taken a st
turther by constructing a so-called “cleansable’
pontic as ar 46. The underside of the pe i
nighiv polished.




10 Support

174a to 174¢  Support may be defined as resist-
ance to vernical force directed towards the mucosa.
During function, this force is transmitted through
the saddles of the parnal denture and 1s ulimately
resisted by the bone. If the denture rests solely on
the mucopenosteum, the force 1s transmitred via
that nssue and the denture is termed “mucosa-
borne” (a}, If the denture is supported on adjacent

174a

teeth by components such as occlusal rests, the force
is transmitted to the bone via teeth and periodontal
ligaments and the denture is desenibed as “tooth-
borne’ (b). When a saddle has an abutment tooth at
one end only (a free-end saddle), the denture can at
best be “rooth/mucosa-borne’ (¢). The benefits of
wath-borne and the porential dangers of mucosa-
borne dentures have been indicated in 21 and 22

174b

175

o [ ro [ 17 [1es[ies[27 [27

Planning support
When planning the denture design, a conscious

decision must be made on the type of support
most appropriate for the particular case. This
decision is based on an assessment ¢
1 the root area of the abutment teeth,
2 the extent of the saddles,
3 the expected force on the saddles.

The root area of the abutment teeth

175 The area of root available to accept verrical
force is governed by the type of tooth and by s
periodontal health. The tooth with the least root
area is the lower incisor. If this tooth 1 given unit
value, the ratios of the root areas of the other teeth
are as shown in this figure.
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176 1f the penodontal ligament has been parntly
destroyed by periodontal disease the full support
potential of
also be apprea
attacks

cannot be realised. It wall

part af
greatest arca. In this example

has been redy

ared

177 Most of the verncal force will be transimitted
by the oblique Abres of the periodontal ligament
1). This large group of fibres will not function as
effectively if the tooth is nited
lower molar tecth arc tilted
nm

2). Commonly, the

nesially, There is
hed on the mesial side of the

ates the sit

wre bone reso

ctor which agg;

Extent of saddles

178 The smaller 1t
rees,
mitted through
aburment teet

¢ saddle, the lower the
his example the f
he saddles can be bo

roes trans-
safely by

179 In the restoration of these extensive saddles
the twoth support offered by the remainiing tecth
must be augrmented by mucosal support detived
from extensive palatal coverage



180 It is of course possible to gain support from
maore than one tooth. In this nstance, occlusal
rests have been placed on both premolars so that
the forees from the free-end saddle are distributed
widely. However, the occlusal rest on the first
premolar will share the supportive function only if
there s minimal downward movement of the
saddle when a vertical load is applied. A larger
movement will cause the rest to rotate away from
the tooth,

The expected force on the saddles

181 We have already mentioned thar the magni-
tude of force will increase as the arnficial occlusal
surface increases in arca. The magnitude can also
be expected to vary with the nature of the opposing
dentition. Studics have shown that the funcrional
force created by an opposing denture will be less
than that ansing from several natural teeth,

Tooth support for free-end saddles

182 The support of free-end saddles, especially
in the mandible, 1s a particular problem and the
optimum site for a rest is controversial. One view
is that placing a distal rest on the aburment tooth
encourages distal tipping of that tooth.

183 On the other hand, the placement of a
mesial rest would tend to tip the abutment tooth
mesially. Such movement would be resisted by
contact with the adjacent tooth.




In concluding this general discussion on
principles of support, two final points should
be made.

First, where the outlook of the patient and
the state of the mouth indicate that a parnal
denture 1 expected to have a long life, every
effort should be made ro secure woth support.
Second, a mucosa-borne denture is likely to

185

184 However, in vitro and in vivo studies have
shown that the movement of the abutment tooth 1s
usually in a mesial direction even when a distal
rest is used. This may be due i part to the
influence of the slope of the ndge on denture
nent when the saddle is fed. For this
reason the argument for a mesial rest for frec-end
saddles is not as clear-cut as was once thought
However, the resulis of photoclastic studies,
ndicating more favourable stres< distribunion over
the bone supporting the abutment tooth and the
bone in the edentulous continue to justify the
use of a mesial rest wherever possible.

be more successful in the upper jaw than in
the lower jaw as palatal coverage ensures
more effective support. More often than not,
a mucosa-borne denture in the lower jaw
causes tissue damage.

The remainder of this section will now be
devoted 1o a more detailed consideration of
components used to obrain tooth support.

185 A denture may be supported on premolars
or molars by occlusal rests and on upper canines
by cingulium rests as on 23,

186 Support may be gained from lower canines
by incisal rests.

Upper and lower caines require these different
designs because the lower usually does nor possess
a sufficiently well developed cingulum in which a
restseat can be prepared.




187 A rather different approach to support is
offered by overdenture abutment teeth, These
anterior teeth, already severely wom, have been
shaped to create dome-shaped preparations. When
they are covered hy a parnial denture the verncal
force will be directed down the long axes of the
teeth.

Additional functions of rests

1 Distribution of horizontal force

2 Maintaining components in their correct
position

3 Protecting  the
junction

denture/abutment  tooth

Distribution of horizontal force

188 In addition to the vitally important funcrion
of transferring vertical forces through the root of
the woth and thence to the alveolar bone, certan
shapes of rest will transier some of the horizontal
functonal torce; this s known as the bracng
funcunon (Chaprer 12).

For example, the portion of the cingulum rest
on the canine which lies against the side of the
tooth will transmir some horizontal force to the
tooth, Whether or not this s appropriate for a
particular tooth depends upon the periodontal
support of that touth,

189  An occlusal rest which has been placed in a
saucer-shaped rest seat will transmut less honzontal
force 1o the toath than will a rest placed in a box-
shaped rest seat prepared in a cast gold restoration.
This box-shaped prepararion, if sufficiently deep,
will also provide guide-surfaces to control the path
of insernion of the denture. The amount of hori-
zantal force which it is permissible to transmit to a
wooth is dependent upan its periodontal healch,
Needless to say, this latter method can be employed
only on a tooth which has sufficient root area for
support and whose perodontal condinion s
pertectly healthy. In reality the technique can be
used on few oecasions.

=

4 Providing indirect retention
3 Reciprocation

6 Preventing overeruption

7 Improving occlusal contact




Maintaining components in their correct position

1f a partial denture is fully supported on natural
teeth it will not sink into the underlying tissues
and therefore the various components will be held

190

in the position they were originally designed o
oecupy.

2

190 (1) If the retentive clasp sall m.'nm:uu its.

will move some distance before the retentive tip
to resist the displacement. Thus it can

onginal position relative to the

of the tooth, it will act immediately the denture i is
displaced occlusally. (2) If through lack of support,
the denture has sunk into the supporting tissues
and the clasp has retreated cervically, the denture

be scen that the rest improves the efficiency of a
retentive clasp as well as keeping it well clear of
the gingival margin, thus avoiding trauma 1o the
MUCOsa.

Protecting the denture/abutment
tooth junction

191 The occlusal rest may provide an effective
roof to the space between saddle and aburment
tooth as in this instance between 23 and 24,
Although it will not prevent ingress of marerial
from the buccal and lingual aspecrs, it will protect
the gingival nssues from food beng forcbly pushed
down between denture and tooth by the power
strokes of mastication.



192a and 192b  Occlusal rests can also be used 1o
bridge a gap between teeth, thus again providing

Providing indirect retention

This concept is discussed fully in Chaprer 13,
A rest is one of the components which is capable

Reciprocation

This principle is described i Chapeer 12, A rest
placed in a box-shaped preparation in 2 molar or
premolar tooth can provide effective reaprocation

Preventing overeruption

The position of a tooth is best maintained by
contact of an opposing tooth, be it natral or
artificial. In the absence of an opposing tooth, a

Improving occlusal contact

193  On occasions, the support may be provided
by the more widespread coverage of an onlay. This
variation may be chosen when there 15 a need to
improve the occlusal contact of the teeth.

an cffective roof over the vulnerable interdental
arca.

of providing indirect retention.

for a retentive clasp, as can a cingulum rest for a
retentive clasp on the labial surface of a canine.

well-retained occlusal rest is able to prevent over-
eruption.

193




11 Retention

194

80

194  Retenty of parnal denture can be
achieved by using mechanical means (1) such as
clasps which engage undercuts on the toth surface,
by harnessing the patient’s muscular control (2)
acting through the polished surface of the denture,
and by using the inherent physical forces (3) which
arise from coverage of the mucosa by the denture.
Whether reliance is placed on all or mainly on one
of these methods depends on clinical arcumstances.
Rerention by mechanical means can also be obtuned
by selecting a path of msertion which permits ngid
components to ent dercur arcas on teeth or on
ridges (151 and 154

195 In this particular case there are sufficient
teeth with suitable undercur areas o allow the
¢ to be retained by clasps. Successful
clasp retention allows the palatal coverage 1o be
reduced to a minimum. Not only is this limite
coverage appreciated by the patient but it reduces
the risk of damage to the oral tissues.

196 In contrast to the previous case, this patient's
remaining teeth offer less opportunity for clasp
retention. It is necessary, therefore, to cover mare
of the palate in order to harness the physical forces
ol retention.




197 Muscular control is of particular importance
for the success of an extensive lower bilateral free-
end saddle denture. Although this denture achieves
some retention from clasps its success will depend
particularly on the muscles of the rongue and
cheeks acting on the correctly designed polished
surfaces of the saddles.

As will be scen later in this section, there are
arcumstances where there is a tendency for
retentive clasps to lose some of their efficiency
with the passage of nme. Thus, m the long
term, successful rerention may become more
dependent upon the physical forces and
muscular control. However, it is generally
accepred thar retentive clasps are particularly
beneficial during the early stages of denture-

Clasps

198  Although many designs of retentive clasps
have been described, they can be considered in one
of two broad categories: the occlusally approaching
clasp on 27 and the gingivally approaching clasp
on 13,

wearing as they ensure effective mechanical
retention while the patient leamns the approp-
riate muscular skills which wll either augment
or replace the contribution of the clasp:

The remamder of this section is devored to
a consideration of components which provide
mechanical retention, namely clasps, precision
attachments and other devices.

198
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g

STRESS (NImm2]

It will be apprecated that the factors
mentioned above interact with each other.
Thus the choice of an appropriate clasp which
will retain a denture sanisfactorily and et not
stress the tooth unduly or be distorted perman-

8

199 Whatever type of clasp is used, a denture
will be retained successfully only as long as the
force required ro flex the clasps aver the maximum
bulbosities of the teeth is greater than the force
which is attempting 1o dislodge the denture. The
retentive force is dictared by tooth shape and by
clasp design.

It 1s immediately obvious thar the retentive force
of a clasp 1 dircctly related to the depth of
honzontal undercut engaged. It is perhaps less
apparent that the force is also related 1o rhe
steepness of the undercur. Clasps (1) and (2) are
posimoned in the same horzontal undercut
(0.25 mm). However, clasp (1} must climb over a
steeper “hill’ before it escapes over the maximum
bulbosity of the tooth. Thus, the retention it offers
is greater than that of clasp (2).

200 The Aexibility of a retentive clasp is depen-
dent upon its design. Round section and half-
round section clasps flex easily in the horizoneal
plane but the half-round clasp 1s more resistant o
movement in the verncal plane. The longer the
arm, the more flexible will be the clasp, Thus the
clasp on a molar will be more flexible than that on
a premolar. Thickness has a profound effect on
flexibility. If the thickness is reduced by half, the
flexibility 1s increased by a factor of eight.

201 Flexibility is also dependent upon the alloy
used to construct the clasp. The most commaonly
used alloy, cobalt chromium, has a value for modu-
lus of elasticity (stiffness) indicated by the steepness
of the first part of the solid black curve, which is
twice that of gold (the red dotted curve). Thus,
under identical conditions the force required to
deflect the cobalt chromium clasp over the bulbos-
ity of the toth will be twice that of a gold clasp.
Of particular importance is the proportional
limit of the alloy indicated by the solid circles on
the curves. If a clasp is stressed bevond the pro-
portional limit it will be distorted permanently.
Hard gold and cobalt chromium have similar pro-
rmiunnl limits. Hardened stainless steel wire (blue
rol

ken curve) has a much higher value.

ently during service might appear to be some-
what bewildering. In this Atas we feel it is
appropriate to offer the following clini
guidelines which have been shown to work in
pracnce.




202a and 202b As shown in (a), a cobalt
ch clasp arm, app Iy 15mm long,
should be placed in a horizontal undercur of
0.25mm. If the undercut is less the retention will
be inadequate. If it is greater, the clasp arm will be
distorted because the proportional limit is likely to
be exceeded. A cobalt chromium occlusally
approaching clasp engaging the same amount of
undercut on a premolar toath (b) is likely 10 distort
during function because it is too short. In such a
situation one can lengthen the clasp arm by using
gingivally approaching design. Whether this choice
is appropriate depends on certain clinical factors
which will be highlighted later in this chapter.

dul P

202a

202b

Alternatively, an alloy with a lower of
elasticity but similar proportional limit, such as a
platinum—gold-palladium wire, can be vsed.

Yet another possibility is to use 3 material with
a higher proportional limir but similar modulus;
wrought stainless steel or cobalt chromium
(Wiptam) wires are suitable.

203 Whether a gold or stainless steel clasp arm
can be provided depends on the configuration of
the denture. In this example the gold clasps can be
held securely within the acrylic of the saddles.

204 Ifa gold clasp were to be provided for 24, its
only means of artachment to the remainder of the
denture would be by soldering it to the cobalt
chromium framework. Such a union is relatively
weak and thus is prone to fracture during use,
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Two final points are worth making bhefore
we leave the subject of clasp construction and
progress to further consideration of design
and clinical use. First, the efficiency of a reten-
tive clasp is also dictated by the support of the
denture (190) and by reciprocation (240 and

206

B4

205 A cobalt chromium “Wiptam' round wire
clasp can be artached 1o the framework using a
‘cast-on’ technique,

Where it is necessary to add clasp retention 1o
an acrylic transitional denture, stainless sreel ware
1s a relanvely inexpensive solution to the problem.
Wire of 0.73mm dameter 15 appropriate for
premolar teeth while 1 mm diameter wire 1s smrable
for malar reeth.

241). Second, it 1s comforting to know that
the variables of clasp construcrion have been
neatly simplified by manufacturers who pro-
duce preformed wax patterns whose shapes
have been designed according to type of tooth
and alloy that is to be used.

Comparison of occlusally and
gingivally approaching clasps

Retention

206 Only the terminal third of an occlusally
approaching clasp (sappled section) should cross
the survey line and enter the undercut area. If, n
error, too much of the clasp arm cngages the
undercut, the high force required 1o pull it over the
maximum bulbosity will put a considerable strain
on the fibres of the peniodontal ligament and is
likely 1o exceed the propartional limit of the alloy,
thus distorning the clasp.

207 A gingivally approaching clasp contaces the
tooth surface only at its tip. The remainder of the
clasp arm is free of contact with the mucosa of the
sulcus and the gingival margm. The length of the
arm gives the clasp more flexibility than the occlis-
ally approaching clasp — a positive advantage
when it 15 necessary ro clasp a premolar woth or a
tooth whose periodontal arachment has been
reduced by periodontal disease.




Bracing (Chapter 12)

208 As the occlusally approaching clasp 1s more
rigid and as more of it (suppled section) s in
conract with the tooth surface above the survey
line, it is capable of transmitting more horizontal
force 10 the twath. Whether such a measure is
appropnate depends upon the health of the perio-
dontal fssues.

Appearance

209 FEither type of clasp can detract from appear-
ance when placed on a tooth which is towards the
front of the mouth. The gngivally approaching
clasp has mare potential for being hidden in the
distobuccal aspect of a tooth provided that there 1s
a suitable undercut area for the clasp.

Hygiene

The gingivally approaching clasp can be cnncised
on the grounds rhat it crosses a gmgival margin,
There does not appear to be any evidence to
indicate that one clasp encourages more plague
than the other, However, it is not unreasonable o
assume that, if good oral hygienc is not pracused
by the patient, the gingivally approaching clasp
will pose a greater threat to periodontal health.

Factors governing the choice of
retentive clasp

The choice of retentive clasp on an individual
woth depends upon:

1 the position of the undercut,

the health of the periodontal ligament,
the shape of the sulcus,

the length of clasp,

appearance.

Ly de b b

208

Mention should also be made of the gingivally
approaching clasp increasing the sk of root carnes.
It should be remembered that this lesion i strongly
associated with gingival recesion, which itself s
age-related.

As we have already discussed the signifi-
cance of length of dasp and appearance,
particular attention will be focused on the
first three factors.
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210

The position of the undercut

210 The diagonal survey lines on the molar and
premolar teeth shown here ensure that there
larger undercut on that part of the tooth whi
furthest away from the saddle arca. Typical designs
of retentive clasp are the occlusally approaching
clasp on the molar and the gingivally approaching
*I' bar on the premolar tooth.

211  The onentanion of the diagonal survey line
on this molar creates the larger undercut area
nearer to the saddle. The design of occlusally
approaching clasp used on the molar in 210 would
be quite inappropriate because it would prove
difficult to keep the non-retentive two-thirds of
the clasp our of the undercut whilst, at the same
tme, otfering very little for the retentive portion.
An alternative design is the ‘ring’ clasp which
commences on the opposite side ot the toth and
attacks the diagonal survey line from a more
appropriate direction. An *I" bar would be suitable
for a premolar rooth with a survey line of similar

86

212 A low survey line (on the left side of the

tooth) is present because the tooth is tilted; thus

there is a high survey line on the other side of the

tooth. Again, a ‘ring’ clasp is a solution to the

lem: the bracing portion of the clasp is on the

ft side of the tooth and the retentive portion on
the right side.

213 A high survey linc poses particular difficul-
ties on a premolar tooth. If it 1s not appropriate or
practical to lower the survey line by altering the
crown shape, it may be possible to position a
flexible gingivally approaching clasp higher up the
crown or, if an occlusally approaching clasp is
unavoidable, ro use a more flexible platinum—gold—
palladium wroughr wire clasp,



The health of the periodontal ligament

It a retentive clasp is placed on a tooth, it is
inevitable that extra force will be transmirred
to the supporting tissues of that tooth,
Whether or not these tssues are able to

214 This canine tooth has already lost approxim-
arely half its periodontal attachment as a result of
previous periodontal disease. Although the disease
process has been arrested, there is every likelihood
that further damage will occur if a relatively
inflexible retentive clasp system, such as a cobalt
chromium occlusally  approaching  clasp, s
provided. If it is considered essential to rely on
mechanical retention, a reasonable solution 15 to
prescriibe a more flexible gingivally approaching
clasp such as an °I" bar,

The shape of the sulcus

215 If a gingwvally approaching clasp is envisaged,
the shape of the sulcus must be checked carefully
to ensure that there are no anatomical obstacles.
In this example the prominent fraenal artachment
would be traumatised by a gingivally approaching
clasp of correct proportions. If there is no reason-
able alternative to this clasp, and mechanical
retention is thought to be essential, serious consid-
eration must be given to surgical excision of the
fraenal attachments.

216 lf there is an undercut in the sulcus, the arm
of a gingivally approaching clasp must lie away
from the mucosa w allow the denture to be
nserted and removed. If the undercut is deep, the
space between clasp arm and mucosa may be so
great that it would be an intolerable nuisance
the patient.

absorb the extra force without suffering
damage depends upon their health, the area of
attachment and the magnitude of the force.




The RPI system

So far we have deseribed a number of different
clasps and have made the point that inflexible
<oy sy can be desimensal o e ootk
supporting tissues. Mowhere &5 this maee
crincal than at the free-end saddle where
mechanical retention has frequently 1o be

17
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gained on premolar teeth, and where every
endeavour should be made to distribute the
wasticarary loads between the tssues of the
edentulous area and abutment teeth according
to their ability to resist them.

217 A number of photoclasnic studies have
shown thar, if the occlusal rest 1s placed on the
distal aspect of the abutment tooth and the claspis
occlusally approaching (left), more load is placed
on the abutment twoth and the remainder is trans-
mitted to the tissues of the edentulous area more
unevenly, More favourable loading occurs when
the rest is placed on the mesial aspect of the woth
and a more flexible clasp design. such as a
platinum—gold—palladium wrought wire, is used
{nght).

218 The above realisation led to the concepr of
the RP1 system

R=mesial Rest

P=distal guiding Plate

1=I-shaped retennive clasp, commonly called an |
bar,

The minor connector carrying the mesial rest
contacts the mesiolingual surface of the aburment
tooth and, together with the distal plate, acts as a
reciprocal to the tup of the retentive clasp which i
positioned on or anterior to the midpoint of the
buceal surface of the woth,

219 The guide plare moves down the guide
surface which is prepared on the distal aspect of
the tooth, When the denture is fully scated, the
plate contacts the lower part of that surface.



220 As the saddle is pressed mto the denture-
bearing mucosa during function, the denture tends
to rotate about a point close to the mestal resr.
Both plate and | bar move in the direction indicated
and are likely to disengage from the rooth surface.
Neither of these components will thercfore stross
the abutment tooth unduly during their paths of
movement, provided that the metal framework is
carctully adjusted in the mouth o allow for this
TOAoN.

Precision attachments

A precision attachment is made up of two
components, one of which is attached to the
abutment tooth and the other housed in the
denture. When the two marched parts are
linked together they produce very positive

221 The arachment on 46 is an example of the
intracoronal type. A slot is incorpe
the substance of a crown and s ¢
matching component on the removable section.

222 The extracoronal attachment, such as the
Dalbo, is attached to the ousside of the crown. The
matched component held in the denture is designed
o allow rotatory movement as the free-end saddle
sinks into the denture-bearing mucosa, thus taking
some of the stress off the abutment tooth.

220

rerention. It is not the purpose of this Atlas o
pre detailed information on  precision
attachments bur rather to note their existence
and refer the reader to texts which deal with
this topic in an admirable manner.




223 With the artachments, like the Kurer system,
the stud is fixed 10 the roor face of a root-filled
tooth and a retainer held in the acrylic of the
denture base snaps over the stud.

224 In this example the stud arachment affords
positive retention in the anterior region for the
extensive saddles.

The advantages of precision amachments  ussues. As the attachments tend ro encourage
include positive retention in the absence of  the formation of plague, the standard of oral
clasp arms. Their use necessitates extensive  hygiene must be immaculate. Maintenance of
preparation of the abutment teeth and an  the denture may be complicated by wear of
inevitable increase in cost of treatment, The  the attachments which may necessitate replace-
more rigid attachments require the abutment  ment of the component parts.

teeth to have particularly healthy periodontal

25
Other devices

225 The ZA anchor is an example of a spring-
loaded artachment. The spring-loaded nipple
engages an undercut on the surface of an abutment
tooth adjacent to the saddle. It is used for retaining
bounded saddles and is of parncular value for
upper canine or premolar teeth where a conven-
nonal clasp arm would detract from appearance.

20



226 In recent years there has been an increasing
interest in the use of magnets. The modern alloys
are powerful and retain their magnetism for a very
long time. Each magnetc unit has a force of
artraction in the region of 200-300g, which is
maximal as soon as the denture starts o move.,
This force of attraction imparts a degree of security
to the denture without putting great demands on
the periodontal tissues of the aburment teeth. In
this example the bipolar magnet will be incorpor-
ated in the denture. The keeper is housed in a gold
coping fitted ro a root-filled rooth.

227 The two-part denture makes use of opposing
undercurs. Both parts are mserted separately using
different paths of insertion. In this figure the
portion coloured blue 1s inserted first from a
mesial dircction to engage the mesial undercut on
the molar. Then the magenta portion is inserted
from a distal direction to engage the distal under-
cut on the p lar. Once the P are
positioned they are locked rogether — in this
mstance with a bolt.

228 The Swing-lock denture has a hinged labial
bar which has extensions into undercuts on the
labial surfaces of the tecth. When the ‘gate’ is
closed and locked into position, the denture is held
securely by the ‘gate’ on the labal aspect and by
the reciprocating components on the lingual
aspects of the teeth. The denture can be particularly
helpful where the remaiming natural teeth offer
very little undercut for conventional dasp retennion.
This patient, a rombone player, required a posi-
tively retained partial denture. The Swing-lock
design allowed opimum use to be made n! the
incisors. As this type of denture covers a consider-
able amount of gingival margin, the standard of
plague control must be high

There is an added advantage of the Swing-lock
denture in that the ‘gate” can carry a labial acrylic
veneer. This veneer can be used to improve the
appearance when a considerable amount of root
surface has been exposed following periodontal
surgery.
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12 Bracing and reciprocation

Bracing

229

229 Horizontal forces are generated during These forces atempt o displace the denture in
funcrion by occlusal contact (1 and 2) and by the both antero-posterior and Lateral directions.
oral musculature surrounding the denture (3).

230a 230k

230aand 230b  The horizontal forces arc resisted  denture resting against the snppled arcas will resist
by placing ngid components of the denture  the forces whose direcrions are shown by rthe
{bracing components) against suitable vertical sur- arrows, It is important o appreciate that bracing
faces on the teeth and residual ridges. Pars of a occurs only when the dentare is fully seated.




231 The lateral forces in particular are capable
of inflicting considerable damage on the perio-
dontal tissues and alveolar bone in the edenty
areas. Thus they have to be carefully controlled.
Bracing on tecth may be achieved means of
ngid portions of clasp arms (1) or plares (2),
Bracing on the ridges and in the palate 1s obtained
by means of major connectors and flanges (3).

A free-end saddle ereates particular problems as
it is capable of being displaced posteriorly and of
rotating in the horizontal plane. Furthermore, the
lateral force must be distributed widely so that
tissue damage is avorded. The problems are more
acute in the lower jaw.

15

232 Those components of the partial denture
coloured blue are capable of resisung lateral forces
coming from the direction indicated by the arrows.
Needless to say, lateral forces in the opposite
direction will be resisted by the mirror images of
these components,

233 Posterior movement is prevented by cover-
age of the rerromolar pads and by the minor
connectors which contact the mesiolingual surfaces
of the premolar teeth.

234 Effective distribution of the lateral force in
the upper jaw is less of a problem as much of it can
be transmitted to the bone of the palatal vaule by
extensive palatal covernage. Those components of
the partial denture coloured blue are capable of
resisting lateral forces coming from the direc
indicated by the arrows.

232
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235 The posterior part of the free-end saddle is
capable of rotaung in the honzontal plane. If a
long saddle is ¢lasped ngidly to a single abutment
twaoth the rotatory movement can transmit consider-
able foree to that tooth,

236 The flarter the ridge (1) or the more compress-

ible the mucosa (2}, the greater is the potential for

movement. It should ako be remembered that the

close fir of a denture will deteriorate following

resorption of the residual ndge. Once mote the
ial for rotarory is

237 Rotation can be resisted effectively by this
design which incorporates ap mpm‘tly placed
bracing elements and joins I.E a rigid
connector. Rotation of the right 5add|e in the
direction of the blue arrow is resisted by the minor
connecror contacting the mesial surface of 35.
Movement of the saddle in the direction of the red
arrow will be resisted by the minor connector
contacting the distal surface of the same rooth.

238 Rotation and anteroposterior movement of
bounded saddles are resisted by contact of the
saddles with the abutment teeth. It therefore
remains to design bracing elements which will
safely distribure the lateral forces acring on the
denture. The bracing clements which oppose a
lateral force indicated by the arrows are shown in
this illustration,



239 (1) Anrerior displacement of an upper
Kennedy Class TV denture can be resisted by
clements of the framework contacting the disto-
palatal surfaces of the teeth and, in some cases, by
the connector covering the anterior slope of the
palate. (2) Posterior displacement is prevented by
the labial flange, by contact berween the saddle
and the mesial surface of 23, by contact of the
minor connectors against the mesiopalatal surfaces
0f 27 and by the tips of clasp arms on 26.

2319
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Reciprocation

240 The bracing clement which is in contact
with the side of the tooth opposite the retentive
clasp can also play an important role in the
cffectiveness of the latter, and thus in the overall
retention of the denture.
(n A hunzunl:lll\ dnrm:d force is produced as
arm is displaced in an occlusal d

component which maintains contact with the tooth
as the retentive arm moves over the bulbosity of
the toath, displacement of the tooth is resisted, the
retentive arm is forced 1o flex and thus the effi-
ciency of the retentive element is increased. This
principle is known as reciprocation. Tt is thus
that reciprocation is required as the

over the bulbosity of a tooth. If the clasp arm s
unopposed the tooth is displaced in the periodontal
space and much of the retentive capability will be
lost. {2) If the retentive clasp is opposed by a rigid

denture is being displaced occlusally whilst the
bracing function, as mentioned carlier, comes into
play when the denture is fully seated.

95



241

241 (1) A clasp is cifective in retention over the
distance from its position when the denture is fully
seated 1o where it escapes over the bulbosity of the
tooth. This vertical measurement may be termed
the ‘retention distance’. It will be appreciated that
the reciprocal element on the other side of the
tooth should be in continucus contact with the
tooth surface as the retentve arm traverses the
‘retention distance”. Effective reciprocation can be
achieved either (2) by a clasp arm contacting a

242
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guide surface of similar height to the “retention
distance®, or (3) by a plate making continuous
contact with the tooth surface as the retentive arm
moves through its ‘retention distance”.

[4) If the reaprocating clasp is placed on a tooth
without an adequate guide surface, it will lose
contact with the tooth before the rerentive arm has
passed over the maximum bulbosity of the toorh
and fail to provide effective reciprocation.

242 On rare occasions it may be possible to find
a guide surface which occurs naturally on a woth.
More often it will be necessary to create a suitable
surface (1) by minimal shaping of the enamel or
2) by building the appropriate surface into a cast
metal restoranion, a s supposing that such an
extensive restoration is justiied on that particular
touth.




243 If the tooth surface on which the bracing
arm is to be placed has the survey line at the level
of the gingival margin, cffective reciprocation on
the same rooth may be impassible to achieve. In
such crcumstances one may use the principle of
cross-drch reciprocation, where a retennive clasp
on one side of the arch opposes a similar compa-
nent on the other side. The retentive clasps can be
placed mhcr hun.mllbm| (aﬁ |r| the illustration)
or ling ge of this
approach is that, as Ihc bracing arms leave the
tooth surfaces, the teeth will move in their sockets.
This ‘jiggling’ action is potentially damaging to the
SUPPOITING DSSUES,




13 Indirect retention

98

The principle of indirect retention may be
explained by reference to the behaviour of a
lower free-end saddle in function.

244 This denture has occlusal rests and clasps on
the abutment teeth and the connector is a sub-
lingual bar. When sticky foods displace the saddle
in an occlusal direction the only resistance to the
movement is provided hv the tips of the retentive
clasps the on the
tecth. The saddle thus pivots about the clasp tip.

In the upper jaw this movement of the saddle
away from the ridge may also be caused by
gravity.

245 If the design 1s modified by placing a rest on
an antenior tooth, this rest (indirect retainer)
becomes the fulcrum of movement of the saddle in
an ecclusal direction causing the clasp to move up
the tooth, engage the undercut, and rthus resist the
tendency for the denture ro pivor.

= FULCRUM - indirect retainer, a com-
ponent which obtans support.
R = RESISTANCE - retention generated by the

clasp.
E = EFFORT — displacing force, e.g. a bolus of
sticky food.

It can thus be seen that to obrain indirect
retention the clasp must always be placed between
the saddle and the indircct retainer.

246 Indirect retainers do not prevent displace-
ment towards the ridge. This movement is resisted
by the occlusal rest on the abutment tooth and by
full extension of the saddle to gain maximum
support from the residual ridge. In addition, it
may be necessary 1o compensate for the compressi-
bility of the denturc-bearing mucosa by using the
altered cast impression technique (Chapter 25),



247

247 In order to understand the way in which
indirect retamers are located it is necessary 1o
consider the possible mavement of the denture
around an axis formed by the clasps. This dasp
axis is defined as the line drawn between the
retentive tips of a pair of clasps on opposite sides
of the arch.

As the resistance to displacement in an
occlusal direction of a saddle utilising indirect
retention is provided by the clasps forming
the clasp axis, the effectiveness of these clasps
is of paramount importance in determining
the amount of indirect retention obrained.

Mechanical disadvantage of the
denture design

249 The clasp is always nearer to the indirecr
retainer (fulerum) than is the displacing force. The
clasp is therefore working at a mechanical dis-
advantage relative to the displacing force.

The partial denture design should strive to
reduce the mechanical ad of the displacing
force by placing the clasp axis as near as possible
1o the saddle and by placing the indirect retainers
as far as possible from the saddle.

248 Where there is more than anc clasp axis, as
in this unilateral free-end saddle denture, it is the
clasps on the axis closer to the saddle in question
which make the major contribution o indirect
retention.

Other factors which influence the effective-
ness of indirect retention are:

— the mechanical disadvantage of the
denture design,

—the support of the indirect retainers.
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250 In this partial denture design the indirect
retainers * are inctficient because they are placed
oo close to the clasp axis.

251 lf the clasp axis is moved closer to the saddle
and the indirect retamers® furcher away, the
effectiveness of the indirect retention is improved.

Support for the indirect retainer

252 Tooth support is preferable to mucosal
support because the compressibility of mucosa
allows movement of the denture to occur.

1f there 15 no alternative to mucosal support the
indirect retainer should cover a sufficiently wide
area 1o spread the load and avoid mucosal injury.
This consideration effectively limits mucosally
supported indirect retamers to the upper jaw where
the load can be distributed over the hard palate
(shaded area of the connector), However, this plan
view 1s somewhat misleading as it suggests that the
mndirect retention achieved is more effective tham it
reatly 1s.

253 The side view (simplificd) of the same design
shows that, when the saddle is first displaced,
mucosal compression beneath the indirect retainer
allows the denture to rotate around the clasp
axis *. The path of movement of the mdirect
retainer is thus directed obliquely, rather than at
right angles, to the mucosal surface, This combin-
anon of oblique approach and mucosal compress-
ion may allow a significant degree of movement of
the denture in funcrion.




254 (1) When possible, the indirecr retainer
should rest on a surface at right angles to the
potennial path of movement of thar indirect
retainer. (2) If it rests on an melined tooth surface,
movement of the tooth might occur with resulting
loss of support for the indirect retainer.

Examples of partial denture
designs which include
indirect retention

Each design is only one of a number of
possible solutions.

255 Kennedy L Indirect retention in this design
is provided by incisal rests on 43 and 33.

In this example and in 256 1o 238 the part of the
saddle susceptible 1o displacement in an occlusal
direcrion is indicated by an asterisk.

256 Kennedy I Indirect retention in this instance
is provided primarily by rests on 44 and 43 as they
are furthest from the clasp axis. The rests on 33
and 34 also contribute though 1o a lesser extent.

257 Kennedy 1L In the case of bounded saddles
there is the potennal for direct retention from both
aburments, When this ¢an be achieved, as for the
saddle replacing 16 and 15, indirect retention is
not required. However, it is not uncommon for
only one of the abutments o be suitable for
clasping. In this design a clasp on 23 has been
omitted for aesthetic reasons. Under such arcum-
stances indirect retention can be employed, the
major contriburion being made by the reston 17,
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258 Kennedy IV. In an upper denture it is some-
times difficult ro achieve much separation of the
clasp axis and indirect retainers. In this example,
clasps engage the mesiobuccal undercuts on 16
and 26 and ndirect retention has been achieved by
placing the rests on 17 and 27 as far posteriorly as
possible.

An additional function of indirect retainers
is 1o allow accurate location of the partial
denture framework against the teeth when
undertaking  the altered cast  procedure
(Chapter 25) or when obtaming a wash
impression to rebase a frec-end saddle.



14 Connectors

259 Connectors are described as being either
minor or major. The minor connectors (coloured
light blue) join the small components, such as rests
and clasps, 1o the saddles or to the major connecror.
In addition, they may contributc to the functions
of hr:mny, and reciprocation as in the RPL system
(218). The positioning of the minor connectors
joining rests 1o a saddle will vary according
whether an "open’ or "closed’ design s 1o be used
(170}, The major connector (coloured blad nks
the saddles and thus unifies the structure of the
denture. The remainder of this chapter is devoted
to the major connector.

The major connector is capable of fulfilling a
number of functions. In addition to its basic
connecting role it may play an influennal part
in retaining the denture by means of extensive
mucosal coverage or by engaging guide sur-
faces, and in providing indirect retention. It

260 During loading, a component resung on a
tooth will be displaced very much less than one
which rests on mucosa. If a denture is entirely
woth-supported, the displacement  differential
between teeth and mucosa is immaterial. The
connector should be designed so that it is ngid and
thus distributes the functional forces throughout
the structure of the denture and thence to the
SUPPOITINg tissues.

261 A frec-end saddle gains some of its support
from teeth and some from the tissues of the
edentulous area. This support differential will
result in tipping of the denture when it is
loaded during function, causing an uncven distri-
bution of load over the saddle area. It will also
result in a relatively greater share of the load being
raken by the ooth. One way of minimising the
problem is to compress the denture-bearing mucosa
when the impression is taken by using the altered
cast impression technique (Chapter 25). In this
way some of the displacement distance is taken up
and a simple rigid connector can be used in the
normal way.

certainly is a significant distributor  of
funcrional loads in both vertical and horizontal
planes and it is in this particular context thar
we must consider briefly the arguments for
and against rigid and non-rigid (stress break-
ing) connectors.

260
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It is not the purpose of this Atlas to rehearse
in detail the various arguments for and against
ngid and stress-broken connectors. Indeed,
some of these arguments are probably of
more theoretical interest than of practical
value. Inevitably, the stress-broken design is a
more complex construction and thus more
costly; it may also pose greater demands on
plague control and be less well tolerated by
the patient. The use of a rigid connector may

Designs of connector for the

It is possible to design many shapes of
connector. The choice is greater in the upper
jaw because of the area available for coverage
offered by the palate. It is not our objective to
provide a comprehensive catalogue of
connectors but rather to present a set of basi
principles which act as a guide to the eventual

263
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262 An alternative approach is to create a design
with “independent rear suspension’ by using a
flexible connector such as this split lingual plate. If
the saddle component is able to move more than
the tooth-supported component, more load will be
rransmitted to the nssues of the edentulous area
and the load will be more evenly distribured. This
1s the principle governing the stress-broken denture
which perhaps has its greatest indication for use in
the lower jaw and in cases where the periodonral
suppaort for the teeth is relatively poor.

make it easier to design a simple shape. For
these reasons we are more inclined to pres-
cribe the nigid connector and control the load
distribution 10 the various tissues by reducing
the arnificial occlusal table, secking maximum
coverage of the tissues of the edentulous areas
and using more flexible clasp systems.
Whichever method is used, the long-term
health of the denture-bearing tissues is depen-
dent upon careful maintenance of the denture,

upper jaw

choice of shape.

A decision on design is based upon:
functional requirements
anatomical constraints
ability to fulfil the important criteria of
rigidity, hygiene and partient
acceptability

o I =

263 An inescapable functional requirement is
linking the various saddles. Here a simple mid-
palatal plare has been used. This connector can
casily be made rigid and reduces gingival margin
coverage to 3 minmum. The shape is well wlerated
because it can be kept away from the sensitive area
around the rugae and incisive papilla. Most of the
support and bracing are provided by the abutment
teeth and some by the palatal vault.




264 In conrrast, the size and distnibution of the
saddles in this example pose more of a problem,
The functional forces can be shared berween teeth
and palate by utilising a larger connector which
extends anteniorly over part of the rugae area and
postersorly to the junction of hard and soft palares.
It 1s sull possible to leave the gingival margins of
the majornty of teeth uncovered.

265 Full palasal coverage with cobalt chramium
has two disadvamages. First, the bulk of material
of the appliance. Sccond, the
position of the post-dam cannot be altered should
1 prove to be poorly tolerated by the patient. An
alternative approach is to construct a casting as
illustrated. The posterior part is a retaining mesh
to which the acrylic denture base will be amached.

266 If the abutmenr teeth are healthy and are
capable of accepting most of the funcnonal load it
s possible 1o use a “ring’ connector. Less palate is
covered but the bars must obviously be thicker
than a plare if the connector is to be rigid.

267 Rigidity may be helped if the anterior and
posterior bars he in different planes, thus contribut-
mg to an L-shaped girder effect. Whereas some
patients appreaare the reduction i coverage
others may have difficulty i roleraring the bulk of
metal and the extra length of exposed border of
the connector.

The upper jaw poscs few anatomical constramis,
with the exception of a pronounced palatine torus
where a ‘ring’ connector may be the ideal answer,

264
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268 Where two or more teeth separate adjacent
saddles (23 and 24) it is possible to keep the
barder of the connector away from the vulnerable
gingival margins. Where only one tooth is present
(13 or 15) it is often impracticable to uncover the
gingival margin. The small slot so created is likely
to be tolerared badly by the panent.

269 1f the gimgival margin is to be covered totally
by the connector, close contact should be achieved
whenever possible. If ‘gingival relief” is created, the
space is soon obliterated by proliferation of the
gingival nssue; this change in shape only serves to
mcrease the depth of the periodontal pocket and
thus make plaque control rﬁlzt much more difficulr.

Designs of connector for the lower jaw

The restricted area for coverage in the lower
jaw places a different set of constraints on
connector design. In terms of functional
requirements the connector is more often called
upon to distribute some of the load 1o the
natural teeth and may well play an important
role in providing indirect retention, The main

270
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anatomical constraint is the distance between
the lingual gingival margin and the functional
depth of the floor of the mouth. With gingival
recession there is less room to manoeuvre and
it may be more difficult to design a connector
which satisfies two of the criteria — mainten-
ance of oral hygiene and ngidiry.

Five of the common connectors are illustrated
diagramarically and clinically.

270 The lingual plate covers most of the lingual
aspects of the teeth, the gingival margins and the
lingual aspect of the ridge. The plate terminares at
the functional depth of the sulcus. Rigidity is
achieved by thickening the lower border 1o a bar-
like section. One of the major drawbacks of the
plate, encouraging plaque formation, has been
mentioned previously (16).



271 The functional depth of the lingual sulcus is
also the inferior imit of the lingual bar. The cross-
section of the bar is determined by the shape of the
wax pattern cither prescribed by the dentist or
selected by the dental techmician. A lingual bar
constructed in cobalt chromium alloy may not be
angid connector.

272 The combimation of lingual bar and contin-
uous clasp (also called a Kennedy barj is, n
essence, the same as a lingual plate with a window
cut chrough it in the region of the gingival margin.
Some patients find the two bars irnitating 10 the
rongue,

273 The cross-section of the Tmgual bar s
determined empirically. An alternative is to use 3
sublingual bar whose dimensions are determined
by the master impression which records the
functional width and depth of the lingual sulcus.
In essence, an accurate impression is taken of the
subcus (399 and 400) and the available space s filled
with the connector. Bearing in mind that the
ngdity of a lingual bar increases by a square
factor when its height is increased and by a cube
factor when its width is increased, it will be appre-
ciated thar the increased width of the sublingual
bar connector ensures that the important require-
ment of rigidity is satisfied.

274 On occasions, there is insufficient room
between gingival margin and floor of the mouth
for either a sublingual or lingual bar. Unless the
periodontal health is well maintained, a lingual
plate covering the gingival margins might well tip
the delicare balance between health and disease.
An alternative, where the clinical crowns are long
enough, is the dental bar, which is a very sub-
stannal conti clasp. Panent tol inevit-
ably places some restriction on its cross-section
and thus some reduction in rigidity may have to be
accepted.

7



A summary of the functions and essennial
qualities of the common lower connectors is

presented in the accompanying table.

Connector

Sublingual bar N
Lingual bar *
Lingual bar + continuous clasp
Lingual plate

Dental bar

Connect Brace Indirect Rigidity Hygiene Tolerance |

Retention
) . .
s * P
. . . 2 .
. . 2 . ?

Tolerance of the panent must be assessed
carefully before prescribing a denral bar or a
lingual bar and continuous clasp. Plaque
control should be of a high standard before a
lingual plate can be prescribed with confid-
ence,

There are more anatomical constramis in
the lower jaw. Mention has already been
made of lack of space between the gingival

276
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275 i either sublmgual or lingual bars are to be
used and additnonal bracing and indirect retention
are required, bracing arms and occlusal rests must
be added to the design.

margin and the floor of the mouth. A promin-
ent lingual fracnum may compound the
problem and make it impossible to use a sub-
lingual bar. A mandibular torus (42) may
such a size that a sublingual or lingual bar,
siting on top of the bony protuberance,
would occupy space in the floor of the mouth
to an unacceptable degree.

be

276 Dhastemas between the mcisors will preclude
the use of the dental bar or continuous clasp on
aesthetic grounds. Probably the best approach is
to prescribe a sublingual bar although a notched
lingual plate is an alterative solution.




277  Mention has already been made of lingually
mchned reeth (152) and how a change in path of
msertion can climinate the obstruction. However,
on rare occasions the lingual tilr 1s so severe that a
labial (or buccal) bar has to be used, It will be
immediarely obvious that a very accurate impression
must be taken of the funcional depth of the labial
sulcus so that the connector can be positioned
correctly. The cross-secrion of the bar will be
determined by the space available and also by the
panent’s tolerance.

The combination of limited space for the bar
and its increased length as it travels around the
outer circumference of the dental arch makes 1t
difficult 10 achieve dity although, in this
instance, the short spans mimimise this problem,

Acrylic dentures

Although most of this Atlas is concerned with
the design and construction of dentures with
cast metal frameworks, rthere are occasions
when it is appropnate to provide dentures
made entirely in acrylic resin,

The major advantages of acrylic resin
dentures are their relatively low cost and the
ease with which they can be modified. They
are therefore most commonly indicated where
the life of the denture is expected to be short
or where alterations such as addinons or
relines will be needed: for both these reasons
the expense of a metal denture may well be
difficult to justify.

Indications for such treatment include:
| When a denture is required during the
phase of rapid bone resorprion following woth
loss, for example an immediate denture
replacing anterior teeth. In this case a reline
followed by early replacement of the denture
is 1o be expected.
2 When a denture must be provided for a
young patient where growth of the jaws and

development of the dentition are sull pro-
ceeding.

3 When the remaining teeth have a poor
prognasis and their extraction and subsequent
addition o the denture is anticipated. A
transitional denture may be fitted under such
circumstances so that the few remaining reeth
can stabilise the prosthesis for a limited period
while the patient develops the neuromuscular
skills necessary to control the planned
replacement complete denture successtully.

4 When a diagnostic (or mterim) denture is
required before a definitive treatment plan
can be formulated. Such an appliance may be
required to determine whether an increase in
occlusal vertical dimension, required to allow
effective restoration of the dentition, can be
tolerated by the panent.

In addition, acrylic dentures may also pro-
vide a more permanent solution; for example,
where only a few isolated teeth remain, an
acrylic connector may function ar least as well
as one in metal.
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278 Where an acrylic denture is provided as a
long-term prosthesis it is particularly important
that its potential for tissue damage is mised by
careful design. This is easier to achieve in the
upper jaw, where the palate allows extensive
mucosal coverage for support and retention with-
out the denture necessarily having to cover the
gingival margins. A popular form of design for the
replacement of one or two anterior tecth in young
people 1s the ‘spoon’ denture. It reduces gingival
margin coverage to a minimum but a potential
hazard is the risk of inhalation or ingestion,

279 A more stable and therefore more acceptable
design is the modified spoon denture, Here one
has the choice of relying on frictional contact
between the connector and the palatal surfaces of
some of the postenior tecth or of adding wrought
wire clasps.

280 Another acceptable design is the “Every’
denture which can be used for restoring multiple
bounded saddle areas in the upper jaw. Its character-
istics are as follows:
1 All denture borders are at least 3mm from the
gingi\-al margins,

2 The “open’ design of saddle/tooth junction is
cmpluvch
3 Point contact between the artifical teeth and
abutment reeth is established to reduce lateral
SIress to a mimmum.
4 Posterior wire ‘stops’ are included ro prevent
distal drift of the posterior tecth with consequent
loss of the contact points.
§ Flanges are included to assist the bracing of the
denture.
6 Lateral stresses are reduced by achieving as
much balanced occlusion and articulation as
possible.



When considering whether or not to provide a
partial denture in acrylic resin, the limitations
of the marerial should be borne in mind. This
material is weaker and less rigid than the
metal alloys and therefore the denture is more
likely to flex or fracture during function. To
minimise these problems the acrylic connector
has to be relatively bulky. This, in turn, can

cause problems with tolerance and offers less
scope for a design which allows the gingival
margins to be lefr uncovered.

Another significant disadvantage of acrylic
resin is thar it is radiolucent; location of the
prosthesis can prove difficult if the denture is
swallowed or inhaled.
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Retention {green)

283 Ivis practicable and convenient 1o seck clasp
retention on only three teeth (17, 14 and 24). Thus
the physical forces of rerention must be hamessed
by adequate palatal coverage, full extension of the
denture base into the left buccal sulcus and around
the left tuberosity, and by contact with the guide
surfaces which will be prepared on these teeth.

As most of the undercut on 17 is situated on 15
mesiobuccal aspect, a ‘ring” clasp s a suitable
design. It is not possible ro use a gingivally
approaching clasp on 14 because of a bany under
cut in the buccal sulcus. As an occlusally approach-
ng clasp is the only reasonable alternative, a
wrought gold wirce has been chosen as the material
that will possess sufficient flexibility for the short
arm. As a prominent fracnum precludes a gingivally
approaching clasp on 24, 3 wrought gold occlusally
approaching clasp is to be used here also.

Bracing and reciprocation (blue)

284 |t has been decided obtain bracng from
the rigid palatal arm of the 'ring’ clasp on 17, by
contacting the palatal aspects of 14 and 24 with
the connector n of the free-end
omponents on
the reeth will also provide reciprocation 1o the
retentive arms. Retention will also be assisted by
the buccal placement of all retentive arms, thus
providing cross-arch reciprocation.

Connector (black)

285 For the reasons given already, widespread
palatal coverage is needed. However, it is possible
to keep the anterior border of the palatal plate
away from the anterior tecth and from the seositive
area around the incisive papilla 1o promote hygiene
and tolerance to the framework.
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15 System of design

It will already be appreciated thar a partial
denture is the sum of a number of components.
In this final chapter of Part 2 we describe a
method of building these components into a
design and emphasise the importance of pres-
cribing the design to the dental techn

It must of course be remembered th
design sequence is bur one stage of the ove
treatment plan for a partially edentulous
patient and is undertaken after complering the
all-important stages of surveying the cast and
selecting a path of insertion.

the

Example 1

Saddles (yellow)

281  This upper arch has two bounded edentulous
arcas on the right side and a frec-end edentulous
arca on the left. The teeth have small crowns. 24 1s
rotated distally. There 15 no requirement for a
labial flange at 13, It has been decided to use a
‘closed” design for all three saddles as the short
clinical crowns offer limited prospects for clasp
rerenti The saddle must be fully extended in the
frec-end edentulous arca. Spaced meshwork will
be requested for the two posterior saddles to
enable them to be relined when required.

Support (red)

282 Tooth support is to be gained on 17, 14 and
24. Because 24 is rotated, a mesial rest would
create a major problem of appearance. The
occlusal rest is therefore placed on the distal aspect
of the tooth. Rest seat preparation is planned for
the three tecth. It is apparent that additional
support must be gained by palatal coverage

The following two examples illustrate how
to apply the basic prinaples of design using
the following sequence:

I Saddles

2 Support

3 Retention

4 Bracing and reciprocation

§ Connecror

6 Indirect retention
{For casy identification, the various compon-
ents are tustrated in different colours,
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Example 2
Saddles (yellow)

288 This lower arch has a unilateral free-end
edenrulous arca. A gap exists berween 46 and the
mesially tilted 48. One lower incisor is missing. A
spaced retaining meshwark will be required to
enable the saddle to be relined following alveolar
resorption. A narrow ocelusal table will be used 1o
reduce the load Falling on the tissues of the edentu-
lous area. A closed design will be used to provide
reciprocation on the disral surface of 34

Support (red)

289 Tooth support for the saddle will be gained
from a mesial occlusal rest on 34. The greatest
possible mucosa support for the saddle i1s achieved
by extending the denture base on to the retromolar
pad and 1o the full functional depth of the lingual
and buccal sulci. On the right side of the arch it is
important to spread the support so that a stable
.rrpli.lm:t- can be produced. The rests have been
placed on 44, 46 and 48. The occlusal rests on the
molars bridge the gap between the two teeth. Rest
seat preparations will be carried out.

Retention (green)

290 The free-end saddle will be carcfully shaped
to enable the oral musculature to act against the
polished surface of the denture. Suitable undercut
and sulcus shape allow a gingivally approaching
clasp to be used on 34. This clasp will be one of
the components for the RPI system and the tooth
will be prepared accordingly. On 46 the usable
undercut is on the mesiolingual aspect of the woth
and will be engaged by an occlusally approaching
clasp.

Bracing and reciprocation (blue)

291 Lateral forces will be transmitied through
the minor connectors, through the buccal bracing
arm on 46 and to the tissues of the edentulous arca
through the fully extended fanges. Guide surfaces
will be prepared on 34 and 46 to provide recipro-
«cation for the retentive clasps.

291
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Design prescription

As the design is being develaped at the treat-
ment planning stage, it should be drawn on a
proforma to provide easy reference during
the preparatory treatment. Once this treat-

Indirect retention

286 It is necessary to plan for indircct retention
to prevent the free-end saddle from moving occlu-
sally. The major clasp axis is sited through 1 d
24. The displacing force will be resisted by the
mesial ocelusal rest on 14 and by the palasal
connector at the front of the mouth.

ment has been completed, and after the final
impression has been obtained, the prescrip-
tion must be given to the dental techmcian.

2872 and 287b

The design may be drawn on the
surveyed master cast using a different coloured
lead to that used in the surveyor (a). Alternatively
(b) it can be sent to the laboratory on a proforma
although it must be remembered that the shape
and extent of the connector can only be prescribed
accurarely by drawing the outline on the cast.
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The prescription must include details of the
materials to be used. In this case the dental tech-
nician will be asked to construct a cobalt chromium
casting with the retentive clasps on 14 and 24
being made from 0.8 mm wrought gold wire.




Part 3
Preparation of the mouth

The chapters in Part 3 describe procedures for creating the best possible
oral environment for the provision of a partial denture and are arranged in
the sequence most commonly appropriate t clinical practice. However, it
should be remembered that there will be occasions when several of the
procedures are undertaken concurrently or when it is necessary to alter the
sequence.

An example of a typical course of treatment might be as follows:—

Impressions for study casts are obrained and a provisional design produced
at the outset, because the design of the proposed appliance may well
influence, or be influenced by, subsequent trearment such as extractions,
orthodontics and the design of tooth restorations. Any treatment required to
stabilise the patient’s oral condition will also need to be undertaken at the
carliest opportunity.

The following items of treatment, it required, should be carried our at an
carly stage for the reasons indicared:—

1 Initial prosthenc trearment — to overcome the patient’s current
denture problems.

2 Surgery — to allow the longest possible healing petiod before new
dentures are provided.

3 Periodontal treatment — so that the patient’s ability 1o maintain a
high standard of plaque control can be monitored for an adequate period
before final deaisions are taken concerning the type of denture, if any, to
provide. Also, changes in gingival contour following periodontal treatment
should be complete before working impressions are obtained.

4 Orthodontic treatment — so that any required improvement i the
position of the teeth can be achieved without delaying the prosthetic
treatment unduly.

Onge the preparatory treatment outlined above has been completed the
following items may be required:—

Conservation treatment and root canal therapy — to ensure that the
remaining teeth are in a good state of repair and thar their contours are
unlikely to be altered once a partial denture has been construcred.

6 Tooth preparation — so that the crown shape of the remaining reeth
is improved to receive rests, retentive clasp arms, bracing and reciprocating
elements,

These two aspécts of preparatory treatment are closely linked as conser-
vation treatment may be required to achieve the desired crown shape.

17



Connector (black)

292 There is sufficient room in the ingual sulcus
for a sublingual bar. This connector will be rigid
and will reduce coverage of the gingival margins o
a minimum, The three minor connectors are placed
as unobrrusively as possible in the embrasures
hetween the teeth to ensure that the framework is
well tolerated by the patient

Indirect retention

293 The occlusal rest on 44 will provent displace-
ment of the free-end saddle in an occlusal direction
use it is well positioned in front of the clasp
is passing through 34 and 46. The occlusal rest
34 will play a minor role in this respect

Design prescription

2943 and 294b  The same amount of information
must be supplied as for Example 1. In this instance
the whole casting will be constructed in cobalt
chromium alloy. The shape of the sublingual bar is
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dictated by the shap: the suleus, which should
have been faithfully recorded on the cast. Never-
theless, it is wise to draw the outline of the
connector on the cast.




16 Initial prosthetic treatment

Imtial prosthetic treatment may
modification of an existing denture or pro:
ion of an interim prosthesis as a preparation
for the definitive course of treatment.

When modifying existing dentures  the
following points should be borne in mind.
First, as these dentures are commonly due for
carly replacement, modifications will not have
to last for very long. Second, the patient will
often be reluctant to part with the denture for
the modifications to be carried out, particularly

Repairs and additions

Before undertaking a repair it is essential to
determine the cause of the fracture so that

Clasps and rests

295 To replace fractured clasps and rests, or to
add these components o a denture, an alginate
impression in a stock tray is required of the
denture i sitw, Great care must be taken to ensure
that the impression material does not displace the
denture from its correct relationship o the
surrounding tissues.

here a component is to be added and the
occlusion will influence the design or position of
that i an imp ion ol pposing
dentition is also needed. If it will not be possible to
place the casts by hand into the intercuspal position
an interocclusal record will be required.

296 A new clasp arm is usually produced by
adapring a wrought stainless steel wire to the
tooth on the cast and then attaching the wire o
the existing acrylic base (1}. Alemanvely, an
entirely new clasp assembly can be cast and tagged
into the saddle of the denture (2). This larer
procedure would normally be undertaken only if
the existing denture is to be used for a considerable
nme.

if it replaces anterior teeth, These consider-
ations point to modification of the denture at
the chairside wherever practicable. The recent
development of a range of polymers for direct
use in the mouth has significantly increased
the number of opportunines for adopring this
approach. Their relatively short clinical life,
usually measured in months rather than years,
is not a problem where early replacement of
the denture is anticipated.

appropriate corrective measures can be under-
taken.

295
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298a

298aand 298b  The attachment of tecth to metal
connectors requires the creation of mechanical
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Teeth

297 If a woth has become detached from the
denture but is sull availdable, a rapid chaisside
sually be effecred using cold-cuning
It is advisable to cut some form of
mechanical rerer * in order 1o reinforce the
chemical bond.

The addition of a new artificial tooth may be
required to fill a space ereared either by loss of a
denture oth or lu extraction of a natural tooth,
This 1s best done by obtaning an
impression and mterocclusal records, as de
in 295, so that the addition can be made in the
laboratory.

298h

retention such as perforations or soldered wire
loops.

Connectors

299  1f the portions of a fractured acrylic denture
can be relocated accurately outside the mouth, the
clineian can unite them with a wire rod held on to
the occlusal surfaces with sticky wax or by apply-
ing a cyanc-acrylate adhesive to the fracture sur-
faces. If possible the assembled denture should
then be tried in the mouth for accuracy before
being sent to the laboratory for repair.

Alternatively, a charside repair using cold-curing
acrylic resin is sometimes possible.




300 If the portions of the denture do not relocare
accurately outside the mouth they should be held
in the best possible relationship by an application
across the tracture line of butyl methacrylate resin
or impression compound,
be seated in the mouth while the bonding material
is still pliable, and both portions held in their
correct relation to the ridges and teeth unril the
denture is ngdly united. A laboratory repair can
then be undertaken.

If apposition ot be achieved or if a metal
connector is broken or bent the denture will
usually have ro be remade.

Flanges

301 The addition or extension of a flange may
be achieved using a butyl methacrylate resin which
is adaptable directly in the mouth. However, as
the colour stability of these resins 15 relanvely
poor, the technique is not ideal if the flange is
visible and the denture 15 to be worn for more than
a few weeks.,

For the laboratory addinon of a flange, an
alginate impression is taken of the denture i situ
with a stock tray which has been carcfully border
moulded with compound in the area where the
flange is to be added.

302 Ahlernanvely, a border moulding marenal
such as tracing compound can be added to the
denture and shaped to conform to the area o be
vovered by the flange. A local wash impression i
then taken within the modified flange.

Temporary relining

A denture may be relined temporarily where
loss of fit has resulted in instability or mucosal
njury.

Temporary relining is carried our in the
mouth using cither soft or hard materials.
When mucosal milammation 1s present the
cushioning effect of the soft materials (tssue
conditioners] is an advantage in that i distn-
butes the load more evenly and thus promotes

healing. The hard materials are cold-curing
acrylic resins with either butyl or methyl
methacrylate monomer. The former has the
advantage of being less irritating to the oral
mMucosa.,

Before undertaking a temporary  reline
preparatory adjustment of the denture is
commonly necessary,




303 A diagnostic alginate impression taken in
the old denture is a quick and wseful aid to
assessing the fit of the denture and identifies
pressure points which require adjustment before
adding the reline matenial.

304 If the denture is to be relined any areas of
underextension should first be corrected by border
moulding with a high viscosity butyl methacrylate
resin. This resin does not have a very strong bond
to the acrylic denture base and if allowed to form a
feather edge (1) at the junction between the two
materials will tend to lift and consequently traum-
anse the oral mucosa. This is prevented if a bun
joint (2) is produced between the two resins.

305 When carrying out a direct reline with a
temporary material it is all too casy o fail to seat
the denture correctly. This is particularly 50 in the
case of an upper denrure, If this occurs both the
vertical and the horizontal occlusal relationships
will be altered. It will also result in thickening of
the connector leading to possible problems of
patient tolerance and may alter the position of an
anterior saddle to an unacceptable degree. These
changes are likely to make the denture unwearable.

306 There are a number of precautions that can
be taken to reduce the chance of the denture being
seated incorrectly.

In an upper denture with extensive palatal
coverage the escape channel for any excess reling
material is long and rortuous and therefore the
choice of a low viscosity material is importait. In
the lower jaw, and in individual saddles, the
escape channel is much shorter and so a higher
viscosity material may be used.



307 Alernatively, when a lining material of
relatively high viscosity such as butyl methacrylate
resin is required, escape of the lining material from
an wpper denture can be helped by drilling holes
into the palatal connector and the flanges.

308 Where the loss of fit is localised ro the site of
recent extractions the temporary reline can be
restricted to that area. The remaining, unmodified
impression surface helps to locate the denture
correctly against the residual ridges and abutment
teeth. There will be a line of demarcation berween
the new resin and the original impression surface
bur minor smoothing of this junction is all that is
usually required to achieve an accepeable result.

309 1f a rigid reline material is being used it is
important to appreciate that it may flow into
undercut areas around the tecth and that con-
sequently the timing of removal of the denture
from the mouth is critical. Failure to remove the
denture before curing is complete will result in the
denture being locked into place. Removal of the
denture will then only be possible if the offending
acrylic resin 15 cut away with burs, a thoroughly
nme-consuming and frustraring busimess.

310 Onee the denture has been relined, any excess
material must be removed from the polished sur-
faces and teeth. If the relining material is a hard
resin the borders are trimmed and polished (upper
denture).

Excess tissue conditioner 1s trimmed on the
polished surface of the denture so that the denture
border consists of a smooth roll of the conditioning
material (lower denture}.
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A patient who has had a denture relined
with a tissue conditioner should be given spec
mstructions on how 1o clean the hning. Certain
tissuc conditioners are damaged by the alkaline
perborate denture cleansers and others by the
alkaline hypochlarites, Unless the patient is
warned of these incompatibilines rapid deterior-
ation of the lining will occur.

As all these hinings are addeéd as a temporary
measure, a positive decision must be taken by the
dentist as to the next stage of treatment. For
example, a tissue conditioner needs to be assessed
ar weekly intervals and replaced penodically unal
mucosal mflammation has resolved. A new denrure
can then be constructed.

Occlusal adjustment

312 The most common occlusal deterioration in
dentures which have been worn for many vears is
loss of occlosal contact resulting from a com-
bination of occlusal wear and sinking of the
denture following alveolar resarption. Correction
of the occlusion is desirable before constructing
replacement dentures as adaptve  mandibular
postore and mucosal inflammanon resulting from
this detenoration are likely to interfere with
sticcessful treatment.

313 After the saddles have been relined, occlusal
contact can be re-established by the addinon of
tooth-coloured cold-curing acrylic resin o the
posterior teeth.

The fluid resin is applied 10 the veclusal surfaces
of one of the dentures and allowed to reach the
dough stage before the denture is inserted into the
mouth. Petroleum jelly is appled 1o any opposing
denture reeth and the mandible 15 gently guided
along the retruded arc of closure unril even occlusal
contact is made at the appropnate vertical dimen-
sion. The denture is then removed from the mouth
and the resin allowed 1o cure before refimng the
occlusion by selective grinding.

Interim prostheses

An interim prosthesis may be constructed
before the definitive denture for the following
reasons:

Space maintenance and aesthetics

314 The loss of an anrerior tooth may require
rapid replacement with an intenm denture both
for social reasons and to prevent reduction of the
space by drifring and nilting of the adjacent teeth,



Improving patient tolerance

315 A small minority of patients find it very
difficult, or cven impossible, ro wear a denture
because of a pronounced retching reflex. The
provision of a thin acrylic training base, which in
the upper jaw may be of horseshoe design, is
useful in overcoming the reflex. The patient wears
the base for increasing periods each day unil
tolerance is good enough ro indicate thar con-
ventional treatment can proceed. When a training
base of horseshoe design is used, the palaral exren-
sion can be increased in stages to allow progressive
adaptation to palatal coverage which is as close as
possible to the optimum.

In this instance the training base incorporates
occlusal coverage in order o modify the jaw
relationship in preparation for advanced restorative
treatment (see below).

Preparation for advanced
restorative trearment

A factor vital 10 the success of advanced
restorative treatment is the ability of the
patient to maintain a high level of plaque
control. The use of an interim prosthesis will
permit a careful evaluation ot the oral and
denture hygiene over a prolonged period
before definitive treatment is commenced.
Advanced prosthetic treatment can fal
because of a patient’s unrealisne expectation
of what a removable prosthesis can achieve,

Modifying jaw relationships

Adaprive changes in the jaw relationship may
result from loss of teeth, the excessive loss of
tooth substance, or the congenital absence of
reeth. These changes may require correction
before restorative treatment can be undertaken

creating dissansfaction and rejection of the
treatment that has been undertaken. The
provision of an interim prosthesis gives the
patient experience of the limitations of such
d IS exp ce, when combined
with careful explanation of future trearment
aims and expectations, helps to create a more
realistic frame of mind and readier acceprance
of the definitive prosthesis.

and this may be achieved by the progressive
occlusal adjustment of an intennm prosthesis
until the optimum occlusal relationship is
determined.



316 The planning of restorations for severely
worn reeth 1s complicated by the uncertainty as to
whether the increase in occlusal vertical dimension

necessary 1o accommodate the required restor-
ations will be tolerated by the patient.

An interim prosthesis is constructed 1o an
occlusal height that appears from the initial assess-
ment to be appropriate. It may then be progres-
sively adjusted over several appointments. This
allows a period in which the patient can gradually
adapt to pr sive modest increases in occlusal
height and E'; lly confirms a height on which

future treatment planning can be based.

318 In the young paticnt the palatal table may
also improve the situation by allowing further
eruption of the posterior teeth and causing some
intrusion of the lower anterior teeth.

317 An interim denture can be helpful in patients
exhibiting gingival trauma as a result of a deep
incisal overbite.

A simple appliance with a palatal table can
provide mstant relief while a decision is being
taken on the definitive solution whether it be
orthodontic, restorative, periodontal or surgical.

319 Prevenuon of gingival rrauma should not be

achieved with an onlay appliance covering only

the posterior teeth as connnued eruption of the

anterior teeth may result in the original traumatic
(aric b b : bliched




Treatment of denture
stomatitis

320 Denture is a diffuse infl
of the denture-bearing mucosa, often of mulupl:
actiology.

The commonest causes are trauma from the
denture and an overgrowth of the fungus Candida
albicans encouraged by poor denture plaque con-
trol. Systemic conditions, such as diabetes, deficien-
cies of iron, vitamin B12 or folic acd, and drug
therapy, including broad-spectrum  antbiotics,
steroids and cytotoxic agents, may predispose o
denture stomatitis.

Treatment of the condition to achicve resolution
of the inflammation and the associated mucosal
swelling should be carried out before working
impressions are obtained.

mucosa

denture
piague

denture
base

salivary
anti-candidal
antibody
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321 Some of the many actiological and predis-
posing factors which may play a part in the
pathogenesis of denture stomantis are shown in
the figure. The possible interaction of the various
factors 1s complex bur a possible scenano 15 as
follows. Trauma from the denture initiates an
inflammatory reaction. Thinning of the mucosa
results in increased permeability and escape of
inflammatory exudate. The exudate, together with
desquamated mucosal cells, forms a favourable
nutrient medium which promotes the growth of
Candida albicans. In addition, this exudare, and
the sucrose-rich diet which may result from the
dietary selection sometimes associated with the

wearing of dentures, may contribute to the con-
dition by increasing the adhesiveness of the
Candida cells, and thus encouraging the formation
of denture plague, As candidal proliferation occurs
the rate of production of potent toxins by the
micro-organmsms increases. The passage of these
toxins into the tissues is facilitated by the thinning
and increased permeability of the mucosa. Aggra-
vation of the inflammatory response occurs and so
a vicious circle is set up. Anti-candidal antibody is
secreted in parotid saliva bur access of antibody to
the Candida cells may be restricted by the denture
base.
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322 The aenological factors may act alone or
combinanion as indicated here y
in patient (1) the lesion is due to a proliferation of
Candida organisms, in patient (2) to denture
trauma, and in patient (3) 1o a combination of
these factors.

The pusition of cach denture stomatitis patient
on this aenological scale should be estmated so
at the appropriate rreatment can be carried aut.

323 If the denture plagque control is poor the
dennist should demonstrate the plaque w the
explain

he use of a disclosing solunon, ¢

mn hul\ best to remove it

324 To clean the denture the patient should be
advised to use a small-headed medium nylon muls-
tufted toothbrush which gives good access 1o all
parts of the denture and good adaptability to the
surface. Any agent used with the brush should
have a low abrasivity for acrylic resin, Soap is one
such agent. It should be noted that many pro-
prietary toothpastes and even some denture pastes
contain abrasive particles which can damage
acrylic resin.



325  Acrylic dentures should also be immersed
daily in a cleanser of the hypochlorite type which
have been shown to be the most effective chemical
agents for plaque removal. An acrylic plate carry-
ing disclosed plague has been parnally immersed
for 20 minutes in such a cleanser. The immersed
portion (right side) has been rendered plaque-free.

If trauma appears to be a contriburory factor
to the stomatitis, appropriate adjustments,
such as occlusal correcnon and temporary
relining, should be made to the denture as
described in the earlier sections of this
chapter. It is also advisable under such circum-
stances for the panent to leave the denture out
as much as possible.

If the lesion does not respond to these local
measures  the investgation of paossible

326 Cobalt chromium dentures should not be
immersed for long periods in  hypochlorite
cleansers because there is a risk of corrosion of the
metal.

systemic factors should be undertaken. In
such refractory cases oral antifungal agents
such as Amphotericin B, Nystatin or
Miconazole may be beneficial. It should be
noted, however, that these antifungal agenrs
by themselves arc of very limited value and
unless the underlying cause of the denturc
stomatitis is eradicated the condition will
recur when the antifungal agents are with-
drawn,



17 Surgery

Surgery may be necessary prior to partial
denture constriction to remove retained roots
or unerupted teeth which are superficially
located in edentulous areas and to eliminate
any pathology associated with teeth or dental

527
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remnants. [t may also be necessary to improve
the contours of edentulous areas by reducing
bony prominences and hyperplastic soft tissue
and to climinate prominent fraenal attach-
ments.

327 This radiograph reveals that an uncrupted
second premolar has influenced the alignment of
the first premolar which is tilted distally and is
unsuitable for use as an abutment. If a partial
denture 1s ro be provided it will be necessary o
cunsider removal of both teeth.

328 A third molar erupting at such an unfavour-
able angulation will mot provide acceptable
support for a partial denture and will prevent full
extension of the free-end saddle. It should be
removed prior to denture construction.

329 Prominent mandibular ton constitute an
obstruction to the insertion of a partial denture
framework and to the correct locanon of a lingual
connector. Surgical reduction is a relatively simple
procedure.



330 Bulbous and mobile tuberosities provide
poor support for partial denture saddles and may
also create problems in the orientation of the
occlusal plane. Surgical reduction will improve the
contour and consistency of the soft tissues.

331 This localised area of soft tissue hyperplasia
has been caused by the prolonged wearing of an
unsatisfactory  denture.  The nssue must be
removed before 4 new denture is constructed. The
excised piece of soft nissue should be sent for histo-
pathological examination,

Surgery is clearly indicated in this instance,
Where a lesion is assocated with the flange of a
denture the flange should be cut back to allow
resolution of the inflammation before the need for
Surgery is assessed.

131



18 Periodontal treatment

Numerous studies have demonstrated thar the
wearing of partal dentures will end w0
encourage the accumulation of plague. It is
important to establish a condition of health in
the periodontal ssues prior 1o prosthetic
trearment and to ensure that patients receive
detailed instruction in oral hygiene procedures
so that the accumulation of plaque around

33
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abutment teeth and partial denture compon-
ents is kept to a minimum.

All patients will therefore require oral
hygiene instruction and many will also need
basic periodontal treatment. More extensive
procedures may also be required on some
occasions.

332 Even in a superhaally clean mouth the
wearing of a partial denture is often associated
with some degree of gingival and mucosal inflam-
mation. Localised inflammatory changes of this
type will usually resolve if the level of plaque
control and denture hygiene can be improved

333 This acrylic partial denture which replaces
two upper incisors, 12 and 11, has extensive and
unnecessary coverage of palatal gingival margins.

334 Removal of the denture reveals widespread
marginal gingivitis and some degree of mnflam-
‘manon of the palatal mucosa. The gingival margins
should be exposed, cither by moditying the existing
denture or by providing an interim |

Plagque control is then likely to be more cffective
and the condition should resolve prior to the
construction of a well-designed cobalt chromium
partial denture.




335 In contrast, there has been so much inflam-
mation and soft nissue damage in this mouth that
mmprovement in oral and denture hygiene is un-
likely to achieve resolution. The gingival tissues
will need to be recontoured surgically prior 1o the
construction of a replacement partial denture.

336 Herce the inflammatory changes affecting the
palatal gingival tissues under a succession of
mucosa-borne  partial dentures have produced
some degree of hypertrophy with pocketing and
an unfavourable rissue morphology.

337 A gingivectomy has been undertaken 1o
improve the soft tissue contours, the standard of
oral hygiene has been greatly improved and a
woth-supported cobalt chromium partial denture,
incorporating generous clearance of the gingival
margins, has been provided.
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338a The extent and distribution of the edentul-
ous spaces in this mouth makes it difficult to avoid
some coverage of gingival margins and this patient
has worn a succession of acrylic partial dentures
with full palatal coverage. The interim denture
shown here has reduced gingival coverage to a
minimum,

338b Removal of the denture reveals that the
health of the gingival tissue has improved and that
there is now only a very mild degree of inflam-
manen affecting the mucosa in the palatal vault.

339 Hypertrophy of the gingival tissues, how-
ever, has led to coverage of most of the palatal
aspect of the crown of 27 and if this tooth is to
serve as an abutment for an improved design of
partial denture it will be necessary to undertake
gingivectomy to expose the anatomical crown.
The defective restoration in 24 will of course also
require to be replaced.

340 This patient has worn a mucosa-borne
partial denture in the lower jaw with acrylic free-
end saddles and a stainless sm:l lingual bar
@ This has caused
considerable damage to the gmgmxl tissues around
45 and 34, stripping them away from the distal
and Iinguml aspects of these abutment teeth.
Deposits of supra- and subgingival calculus are
present and 45 shows increased mobility.

It is important to evaluate whether or not the
gingival tissues can be restored 1o a condition of
health and whether these tecth now have sufficient
investing bone to contribute to the support of a
partial denture framework.




19 Orthodontic treatment

Orthodonric treatment has some benchits o
offer when partial dentures are required and
the space ilable for the prosthesis has
become restricted due 10 movement of the

adjacent teeth. This may happen when some

of the permanent teeth fail to develop or erupt
or when the presence of an unrestored edentul-
ous gap has allowed some drifting and tlung
of the aburments to take place.

341 In this instance, absence of the permanent
maxillary lateral incisors together with early loss
of 21 has allowed the remaining central incisor to
dnft across the midhine. Prosthetic treatment has
not achieved a satisfactory aestheric result.

The retamed deaduous camne has been
xtracted and a removable orthodonnc apphance
has been used to rerract 11 and bring it info a
more acceptable alignment.

343 The labial and incisal surfaces of 13 and 11
have been recontoured and a partial denture has
been provided to produce a more acceptable
appearance,

Further orthodontic treatment is now proposed
in order to realign the mandibular dentition.



There are times when it is necessary 1o pro-
vide permanent retention of teeth following
orthodontic treatment and this may involve
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344 Lack of a prosthetic replacement for missing
pasterior teeth has allowed this lower molar to ult
mesially. In this position it not only offers less than
adequate support for a partial denture but creates
problems in the maintenance of an adequate
standard of oral hygiene.

345 Orthedontic trearment has re-established
space by uprighting the tooth, and has produced an
abutment which offers the possibility of adequate
support and retention for a partial denture frame-
work.

the use of a partial denture. It is usually more
appropriate, however, to use fixed retainers
for this purpose.



20 Conservative treatment

Conservative treatment will necessanly pre-
cede the construction of dentures in order o
ensure that the clinical integrity of the remain-
ing teeth is established before master impress-
ions are recorded. In this way it should be
possible 1o ensure that the accurate fit of the
components of the partial denture against the
abutment teeth is maintained throughour the
life of the denture. There are few procedures
more frustrating than to embark on con-
servarive treatment of teeth to which a partal

denture framework has already been fitred.

In many cases, requirements of the partial
denture design such as support, retention and
bracing will necessitate modification of roath
surfaces and the details of such tooth prepar-
ations are presented in Chaprer 21. Frequmdy.
however, these factors also dictate the form of
individual restorations, It is therefore essential
that a provisional denture design should be
established before details of conservative mrear-
ment are finalised.

346 It is particularly important that tecth which
are to serve as abutments for a parnal denture
should be carefully evaluated. Here, 16 has
advanced caries of the crown structure. It s
important to ascertain whether or not it is vital
and, if non-vital, to assess whether it has been or
can be adequately root treated. It is also eritical o
ensure that the coronal structure can be soundly
restored. If the long-term prognosis i doubtful it
may be wiser to consider extraction and incorpor-
ation within the parnal denture.

347 Where the need for extensive restoration of
a tooth justifies the fitting of a full veneer crown,
the opportunity should be taken to incorporate (1)
guide surfaces, (2) retentive undercuts and (3) rest
seats into the crown. These modifications will
usually be carried our ar the waxing-up stage of
crown construction and will be produced by care-
ful shaping of the wax pattern on the surveyor.
However, it must be remembered when prepaning
the tooth that sufficient tooth structure must be
removed to allow these features to be included
.within the bulk of the restoration.
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348  The buccal cusp of 45 has recently fractured
and the woth has been restored with a large
pinned amalgam restoranion. If it is now 1o serve
as a partial denture abutment there is a nisk of
fracture of the toth or restoration from the
additional load transmitted by the denture com-
ponents. For this reason it will be restored with a
full vencer crown,

349 The completed restoration incorporates a
seat for an occlusal rest that will provide support
for a partial denture,

350 Full veneer crowns have been used to reduce
the degree of undercut on the buccal aspect of
these two upper molars and to provide a more
favourable survey line for clasping.

351 In the mandible the need is more frequentdy
o modify lingual contours. Here a crown has been
used 1o reduce an excessive lingual undercur and
thus produce a more favourable shape for dasping.

A smilar procedure may on occasion be
necessary on lingually rilted molars or premolars
which would otherwise prevent the insertion of a
lingual connector.



352 A lower premolar with an unsatisfactory
survey line has been restored with a full vencer
crown which provides an acceptable degree of
undercut for a gingivally approaching ‘I’ bar.

Guide surfaces have also been established 1o
determine the path of insertion and removal of the
partial denture framework and to provide recip-
rocation for the retentive clasp arm.
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21 Tooth preparation

Preparation may be undertaken for a number
of reasons:

1 To provide rest seats.

2 To establish guide surfaces,

3 To modify unfavourable survey lines.

4 To create retentive areas.

In addition, occlusal adjustment may also
form an important part of tooth preparation
(81,82 and 84).

Tooth preparation for partal denrures
should be planned on articulated study casts
after they have been surveyed and a denture

Rest seats

Rest seats may need to be prepared:
1 to produce a favourable tooth surface for
support (353),

353
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design produced.

Shaping of enamel surfaces for any of the
reasons listed is uswally undertaken with
rotary diamond instruments of appropriate
size and shape. The resulting roughened
enamel surface must always be smoothed and
polished. Special burs, stones and abrasive-
impregnated rubber wheels and points are
available for this purpose. Subsequent applic-
ation of a topical fluoride varnish to reduce
the chance of carious attack of the modified
enamel surfaces should be carried out
routinely.

2 to prevent interference with the occlu-
sion (354),
3 to reduce the prominence of a rest (355).

353 A rest placed on an inclined surface will tend
w shde down the tooth under the influence of
ocdusal loads (1), The resulting horizontal force
may cavse a limited labial migration of the tooth
with consequent further loss of support for the
denture.

The provision of & rest seat (2) will result in a
vertical loading of the rooth, more efficient support
and absence of woth movement.

354 An occlusal rest placed art (1) would create a
premature occlusal contact (2) unless a rest seat were
prc;ur\:dmmnkc room for it (3).

Space for the rest should not usually be creared by
grinding the upper palatal cusp as this is a support-
ing cusp conmbuting to the stability of the inter-
cuspal position,



355 In addition, a rest placed on an unprepared
woth surface (1) will stand proud of that surface
and may thus tend to collect food particles and
passibly create difficulties in tolerating the denture.

The preparation of a rest scat (2) will allow the
rest to be shaped so that it blends into the contour of
the tooth and is less apparent to the patient.

Rest seats on posterior teeth

356 The design of rest scats on postenor teeth i
shown in:

1 occlusal view,
2 mesiodistal view,
3 proximal view,

Ir will be seen that preparation involves a reduction
in the height of the marginal ridge in order to ensure
an adequate bulk of material linking the occlusal rest
to the minor connector.

Rest seats on postenior teeth should normally be
saucer-shaped so that a certain amount of honzontal
movement of the rest within the seat 15 possible.
Dissipation of some of the energy developed by
occlusal forces acting on the denture can then occur.

357 The use of 2 hox-shaped rest seat within a cast
restoration may result in the rest applying damaging
horizontal loads on the abutment woth. These rest
seats should be resticted ©  woth-supported
dentures where the periodontal health of the abur-
ment teeth is good.

358 The rest should be at least 1mm thick for
adequare strengeh. To check that sufficient enamel
has been removed during rest seat preparation o
accommodate this thickness of metal, the patient
should be asked to occlude on a strip of softened
pink wax. The thickness of wax in the region of
the rest seat will indicate if adequate clearance has
been achieved.

355
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359 and 360 Where a clasp is to extend buccally
from an occlusal rest and there is no space occlus-
ally for 1t to do so, the preparation must be

361
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extended as a channel on to the buccal surface of
the tooth.

Rest seats on anterior teeth

The design of rest scats on anterior teeth is
shown in 361 o 364.

361  On upper anterior teeth, particularly canines,
the cingulum is often well enough developed so
that modest preparation to accentuate its form
creates a rest seat withour penetration of the
enamel.

362 A cylindrical diamond stone with a rounded
tip should be used to prepare the rest sear. A
spherical instrument tends to create unwanted
undercuts *.



363 The lingual surface of a lower anterior tooth
s usually too vertical and the cingulum too poorly
developed to allow preparation of a cingulum rest
seat without penetration of the enamel. Incisal rest
seats thercfore have a wider application in this
situation in spite of their inferior appearance. The

tion 1s shown from the labial (1), lingual
(2) and proximal (3) viewpoints.

364 Incisal rest seats can be prepared using a
tapered cylindrical diamond.

Guide surfaces

365 Guide surfaces * are two or more parallel
axial surfaces on abutment teeth which limit the
path of insertion of a denture. Guide surfaces may
occur naturally or, as is more often the case, may

need 1o be prepared.

The advantages of guide surfaces

1t is widely accepted on the basis of clinical
observation that the unlisation of guide sur-
faces confers a number of benefits in partial
denture construction. The benefits include:

1 Increased stability

2 Reciprocation

3 Prevention of clasp deformation
4 Appearance

143



Increased stability

366 This is achieved by the guide surfaces resist-
ing displacement of the denture (red arrows) in
directions other than along the planned path of
displacement.

Reciprocation
367 A guide surface * allows a reciprocating
to i contact with a
tooth as the denture is displaced occlusally. The
retentive arm of the clasp is thus forced to flex as it
moves up the tooth. It is this clastic deformation of
the clasp which creates the retentive force
{Chapter 12),

Prevention of clasp deformation

368 Guide surfaces ensure that the patient
remaoves the denture along a planned path (1), The
clasps are therefore flexed to the extent for which
they were designed.

Without guide surfaces the parient may dlt or
rotate the denture on removal (2), causing clasps
1o flex beyond their proportional limir.

Appearance

369 A guide surface on an anterior aburment
tooth permits an intimate contact between saddle
and rooth which allows the one to blend with the
other, creating a convincing, natural appearance,
Guide surfaces often occur naturally in this sitae-
ion so that tooth preparation is not required.



The preparation of guide surfaces

Guide surfaces are usually prepared some-
what imprecisely by eye. The position in
which the handpiece must be held to prepare
the required guide surfaces, so that they are
all parallel to each other and to the path of
insertion, should be established on the study
cast.

As a check on the accuracy of the prepared
guide surface, an alginate impression may be
taken to produce a second study cast. This
cast can then be placed on a surveyor and the

370 A guide surface should extend vertically for
about 3mm and should be kepr as far from the
gingival margin as possible.

n

parallelism of the guide surfaces checked using
the analysing rod. If correction is found to be
nceded, further intra-oral adjustment can be
undertaken.

A more precise approach to the preparation
of guide surfaces can be achieved by the use of
jigs constructed on a prepared study cast and
then transferred to the mouth, either to con-
trol the positioning of the handpiece or to
check on the location and amount of enamel
reduction.

370

371 A guide surface should be produced by
removing a minimal and fairly uniform thickness
of enamel, usually not more than 0.5mm, from
around the appropriate part of the circumference
of the tooth (green area).

The surfaces should not be prepared as a flar
plane as would tend to occur if an abrasive disc
were used (red area). This is unnecessarily
ive and may even lead to penetration into d-.-rnmc.
thus making a restoration obligatory.
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375

Unfavourable survey lines

372 The required location of a guide surface will
be dependent on its function: the guide surface
{red) will be needed on the proximal surface of the
abutment tooth facing the edentulous space o
control the path of insernon of the saddle; w©
reaprocate the retentive clasp, the guide surface
{green) should be on the toth surface diametrically
opposite the retentive portion of the clasp.

373 and 374 A high survey linc on a tooth which
is to be clasped is unfavourable because it requires
the clasp to be placed oo close o the occlusal
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surface and may create an occlusal interference
(arrows).

Even if an occlusal interference 1s not present a
high clasp arm is more noticeable to the panent
and may interfere with mastication.

375 (1) A high survey line may also result in
deformation of the clasp because, on insertion, the
clasp is prevented from moving down the tooth by
contact with the occlusal surface. If the patient
persists in trying to seat the denture, the casp s
bent upwards rather than flexed outwards.

(2) Shaping the enamel to lower the survey line
will allow the clasp to be positioned further gingi-
vally and it also provides a *lead-in" during insernion,
causing the clasp to flex outwards over the survey
line as planned.
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Retentive areas

376 Retentive areas can be creared by grinding
enamel. However, the cnamel is relatively thin in
the gingival third of the crown where the retentive
tip of the clasp would normally be placed, so the
amount of undercut that can be achicved by these
means without penetrating the enamel is strictly
limited. It is usually better to establish improved
contours for retennion by restorative methods as
outhined in Chapter 20.

377 Undercur areas can also be created by the
use of acid-ctch compaosite restorations.

A broad arca of attachment of the restoration to
the enamel is desirable as this will reduce the
chance of the restoration being displaced and will
produce a contour more suitable for clasping.

Conventional composites should not be used for
this purpose as they can cause marked abrasion of
the clasp arm with consequent weakening of the
clasp and loss of retention. In order to minimise
the mutual abrasion of composite and clasp, ultra-
fine composite and a more flexible design of clasp
should be selected.

376
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22 Working impressions

Working impressions are obtained after the
denture has been designed and any tooth
preparation complered. It should be remem-
bered that even in the absence of obvious
mucosal injury an existing denture will have
had a significant influence on the form of the
denture-bearing mucosa. Recovery of the

Individual tray

The production of a working cast sufficiently
accurate for the construcnon of a partial
denture frequently necessitates the use of an
individual tray. Such a tray enables an accurate
impression to be made of the functional depth

378 In order to produce an accurate impression
the tray should be constructed so that it 15 uni-
formly spaced from the teeth and adjacent tissues.
This will provide for the even layer of impression
material of sufficient thickness necessary for
optimum clastic recovery on removal from the
mouth.

379 Individual trays are usually made from cold-
curing acrylic resin with a high filler content. The
tray material is accurately moulded over a wax
spacer of 3mm thickness. The borders are timmied
untll they are smooth and located uniformly 2mm
short of the depth of the sula to allow for un-
testricred movement of the adjacent tssues.

mucosa after removal of the denture can take
several hours. Therefore a patient should be
advised ro leave the denture out for ar least
four hours before attending for the working
impression. There will of course be some
patients who are unable to comply with this
advice for social reasons.

and width of the sulei in those areas which
will be related to the denture border and to
components such as gingivally approaching
clasps, connecting bars and plates.
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380 Rigidity of the tray is important, Therefore,
where the *U’ cross-sectional shape is lacking, as
may occur in resorbed edentulous areas, the tray
should be stiffened by the addition o its external
surface of a fin of acrylic tray material as on the
left hand side of this lower tray. The fin has the
additional benefit of providing a finger rest while
the tray is held in position to record the impression.

After construcrion, the tray must be set aside for
about 10 hours to reach a stable state. If used
immediately, the stresses built into the tray during
the moulding of the material will sull be under-
going relief, thus reducing the accuracy of the
impression.

The use of stops

381 Before any attempt is made at the chairside
to adjust the border of the tray, it is reccommended
that impression compound be added to selected
areas of the internal surface of the tray i order to
form stops.

Stops re-establish the intended spacing and permit
the accurate relocation of the tray every ume it is
inserted into |h¢ mouth, thus allowing the borders
e by wemmed. v theis cortect position in celatinn
1o the funcrional depth of the sulci.

382 Stops are formed by softening the end of
stick of impression compound and by applying
to the chosen location on the tray. The compoun
is then flamed and tempered in warm water an
the tray located in the mouth under gentle pressur
thus moulding the stops 1o a thickness of appro:
imately 3 mm.
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383a and 383b For opnimum effectiveness the
stops must be carefully positioned to ensure 3-
point location of the tray. Suitable locations for
stops include those areas related to the incisal or
occlusal surfaces of the tecth, the palatal vault and
posterior border, and the retromolar pads. They
should not be placed over teeth that are o be

384

0‘ )

covered by denture components as the shape of
these teeth should be recorded by an oprimum
thickness of impression material. Any stops that
include more than the incisal edges or cusp ups
should be reduced as the excess material may
hinder rescating of the tray.

384 Once the stops have been completed, the
tray is reinserted into the mouth. Gentle retraction
of the lips and cheeks will indicate labial or buccal
over- or underextension. Any areas of over-
extension should be reduced, as here where space
has been created for the buccal fraenum. Any
areas of underextension should be made good by
the addition of a border moulding material such as
tracing compound, For frec-end saddles the tray
should cover the retromolar pads or enclose the
tuberosities.

385  Assessment of the lingual extension of the
lower tray 1s difficult becanse of the mobility of
the sulcus tissues and poor visibility, Anteriorly,
the extension can be checked with the aid of a
mouth mirror and posteriorly by the diagnostic
addition of tracing compound to the tray,
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Choice of impression material

Alginate of a low viscosity is suitable providing
that none of the undercuts is so great
the material 1s stressed bevond its elastic limit

387

152

386 Lingual border moulding is carned out by
asking the patient to raise the rongue to contact
the upper lip and then to touch each comer of the
mﬂﬁlSI in turn. If the added material 15 totally
displaced from the edge of the tray by tongue
movements (1) the overextended border must be
reduced; if the compound has been moulded 10
form an extension of the lower border (2) it is
chilled and left in place.

when the impression is withdrawn from the
mouth.

387 Here, bilateral lingually nlted premolars
create severe undercuts and it s advisable to
choose an elastomeric material such as silicone,
polysulphide or polycther. All these materials
possess superior elastic recovery compared with
alginate.

The appropriate adhesive for the chosen material
must ge applied to the tray in a uniformly thin
layer. It is most important that the adhesive film be
allowed to dry before the impression material is
brought into contact with it

Preparation of the mouth

388 The layer of saliva that would otherwise
hinder the flow of impression material into direct
contact with the teeth should be removed using a
warm air syringe. This is particularly indicared
when there are depressions in the tooth surface,
such as rest seat preparations, and where silicone
impression materials are to be used. However,
excessive drying should be avoided, otherwise
direct adherence of the impression material to the
tssues may occur.



389  Open interdental spaces should be occluded
with soft wax prior to mserting the loaded impress-
won tray, otherwise the impression matenial will
flow beneath the contact points and lock the
impression i place. Removal of the impression
would thus result in distortion, The wax should
obviously not be permitted to stray on to a rooth
surface that is to be contacted by any denture
component.

Completing the impression

For maximum accuracy, the impression
material must be thoroughly mixed, the tray
loaded, inserted and seated in the mouth and
border moulding completed before the work-
ing time of the material has clapsed. It is
difficult to determine clinically when the

390 It is helpful if alginate impression material is
wiped over the teeth and o deep sula with a
finger immediately prior to inserting the loaded
tray. Air is thereby displaced from these areas
ensuring an impression free from airblows.

The tray should not be loaded with excessive
quantities of material, since there should be only
3mm between an accurately adjusted tray and the
oral tissues. Excess material may flow and
embarrass the patient’s airway or hinder accurate
scating of the rray and moulding of the borders of
the impression.

The loaded tray should be seated on its
border moulding completed, and then

held with only sufficient pressure to keep itin
position. Continued pressure, with or without
inadvertent movement of the way, may
introduce stresses into the serting impression
material and may deform the tray and the oral

working time of an elastomer has been reached,
since the viscosity of these materials begins to
increase immediately mixing is commenced.
Thus the working time as stated by the manu-
facturer of the material must be observed.

390

structures that support it.

Once the manufacturer’s stated setting time
has been reached, snap removal of the com-
pleted impression is effected. Saliva is rinsed
from the impression which is then inspecred
for accuracy.
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391 A good impression should have rounded
borders that are correctly supported by the tray.
There should be a minimum of airblows, which
should be entirely absent from arcas that are to be
contacted by any part of the metal framework.
Ideally, no pornon of the tray (excepr for the
stops) should show through the impression.

392 Gross asymmetry of the width of the sulci
may indicate that the tray was not correctly centred
in the mouth and was not scated on the stops.
Such errors of positioning frequently result in the
complete displacement of impression matenial from
some areas of the tray.

393 and 394 Common faults are underextension
of the ray borders or incomplete seating of the
tray on its stops. Both faults lead to inadequate
support for the impression material, The correct
depth and width of the sulci are unlikely to have
been recorded and the impression marenal is
almost certain to be distorted when pouring the
cast.



395 Particularly vulnerable in this respect is the
lingual pouch. The impression material is unlikely
to record the funcrional deprh and width of the
sulcus unless the tray is correctly extended and
seated. The sharp border seen here indicates in-
adequate tray extension.

396 If the border of the tray was overextended
the true functional form of the sulci may not have
been recorded. Such overextension should be
reduced and the impression retaken.

If the impression needs to be retaken, all the
set impression material must be removed from

tray, and another thin layer of adhesive
applied and allowed to dry before the new
attempt is made. Multiple retakes may result
in a thick layer of adhesive on the tray. Such a
layer exhibus poor adhesive propertics; it
must therefore be removed before a new thin
layeris applied.

397 Care must be taken to preserve the
fancrional depth and width of the sula recorded
with the impression. It is difficult to attach wax
beading ro alginate and elastomer impression
materials; however, an indelible pencil can be used
w draw a linc on the outside of the impression
¥mm away from the border.

Once accepred, the impression may be
immersed in a disinfectant, rinsed and then
cast as soon as possible. In the interim period,
alginate materials should be stored under
conditions of 100 per cent humidity (107).
Elastomers should be stored dry in sealable
plastic bags. As with preliminary impressions,
precautions must be taken to prevent pressure
deformation of the impression material.
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398 Trimming of the cast should be stopped
once the pencil mark on the stone 15 reached. An
adequate area of “land’ * is thus created on the
cast,

Impression procedure for
sub-lingual bars

399 (1) If this connecror is not to interfere with
tongue movements, a very careful record must be
made of the functional depth and width of the
lingual sulcus throughout the extent of the
connector. The tray should be so formed that the
lingual border s spaced only Imm from the
alveolar mucosa in order to avoid distorting the
functional width of the sulcus. To prevent inadvert-
ent contact berween this periphery and the alveolar
mucosa, it is essential to employ correaly
positioned stops.

(2) The periphery may now be refined by using a
border moulding material such as tracing com-
pound. This material should be of sufficiently low
viscosity to avoid distension of the sulcus.

The material 1s moulded by requestng the
patient to move the tp of the tongue from one
corner of the mouth to the other, following the
contour of the upper lip.

400 The impression is completed with the aid of
a fairly low viscosity material. While the marterial
is setng, the patient is requested 1o repeat the
tonguc movements, After removal, the impression
of the lingual sulcus must be carefully inspected.
The border moulding material should be covered
by a thin wash of impression marenal. When
satisfied as to the accuracy of the impression, the
clinician should demarcate the depth and width of

the lingual suleus with an indelible pencil line.



401 The technician must then take care when
pouring the impression and trimming the cast to
ensure thar the functional depth and wideh of the
sulcus so carefully recorded 1s preserved.

The impressions should be sent to the laborat-
ory together with appropriate instructions for
the work to be completed for the next clinical
stage. If a metal framework is required, the
design is indicated on the prescription sheet or
study cast, The framework may incorporate

401

an acrylic resin tray for the altered cast rech-
nique (Chapter 25). Occlusal rims may be
constructed on appropriate bases. If a wax
trial denture is required, details of tooth shade,
mould and position will have to be supplied.
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23 Recording the jaw relationship

Objective

402 The objective of this stage of climcal trear-

ment is to record a speafic jaw relationship, | m:h
as the intercuspal position or the retruded

so that the casts can be mounted on an articulator,
thus permitting correct positioning of the artificial
tecth

The degree of complexity of the task 1s related
to the number and occlusal relationship of the
remaining teeth and may be categorised as

403 Sufficient teeth may be present to enable the

casts to be placed together accurately in a stable

intercuspal position at the desired vertical and
jaw relanonship. Thus no ad

visit by the patient 15 Irqulrni to record the jaw

relationship.

404  Often the desired jaw relationship cannot be
so easily reproduced outside the mouth even in the
presence of an occlusal stop because there may be
msufficient oecluding teeth 1o produce a stable
position of the casts.
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405  Alternatively, the occlusal stop may produce
an intercuspal position at an unacceptable hon-
zontml and verncal jaw relanonship. Tilung or
drifting of tecth or loss of tooth substance by
abrasion, attrition or erosion may be contributory
factors resulting in mandibular deviation or re-
duced oeclusal vertical dimension.

406 Frequentfy the remaining reeth are so placed
im the jaws that they do not provide even an occlusal
stop, let alone a stable cast relationship.

For these last three situations, occlusal rims are
adjusted m the mouth 1o record the desired jaw
relationship so that it can be transferred to the
casts.

407 The wax occlusal rims may be placed on
temporary bases of shellac or acrylic resin, or on
the definitive cast metal frameworks. These must
be tried in the mouth and their stability checked. If
the stability is poor, yet the baseplate fits the cast
accurately, consideration must be given 1o the
possibility that the problem is due to an inaccurate
impression. If this is confirmed the working
impression must be retaken. The retention of the
occlusal rim must be sufficient to maintain the nm
in positinns duana enhesquent recording procedures.

Adjustment of the rims

Occlusal nims should only be placed in the
mouth long cnough to carry out a particular
dlinical procedure. They must then be removed
immediately and chilled in a bowl of cold
water to prevent distortion.

405

If an anterior saddle replaces only one or
two teeth, there will be sufficient guidance
from the remaining teeth to determine the
position of the artificial replacements.



160

408 When maxillary anterior tecth are present,
the mid-incisal point will generally be locared
about Lem in front of the centre of the incsive
papilla. If reeth are missing, this relationship is a
uscful guide when trimming the labial surface of a
rim in order to restore the appearance and provide
the appropriate lip support.

409  The anterior inferior border of the im should
be adjusted to indicate the desired incsal level.
This is decided by reference to any adjacent teeth
and ro the resting level of the upper lip. A line may
also be scribed on the labial face of the rim to indi-
cate the projected midline of the incisors,

Where many anterior teeth are missing the rim
should be carved unnl irs incisal level is parallel to
the imaginary horizontal line joining the pupils of
the eves (interpupillary line).

410 To achieve the correct jaw relationship when
an edentulous area in the upper anterior region is
opposed by natural lower anterior teeth, the upper
rim may require to be thinned from the palatal
aspect to accommodate these teeth. The inferior
border and labial face of the T anterior wax
rim should be preserved to indicate the desired
position of the artificial weeth.

The upper wax nms in any posterior edentulous
areas arc trimmed until they indicate the desired
position of the occlusal plane.

411 Sufficient posterior teeth may be present to
indicate the approximate level of the occlusal plane,




412 Where opposing natural teeth are present
these will normally be the determining factor in
finalising the position of the occlusal surface of the
rim. Here the fim has been modified w0 accom-
modare a lower tooth that has erupred beyond the
srojected occlusal plane.

413 If many posterior teeth are missing, the upper
rim should be carved until it is parallel to the line
joining the inferior border of the ala of the nose o
the midpoint of the tragus of the car with the aid, if
desired, of an occlusal plane guide.

414  The width of the rim should also be adjusted
until it indicates the desired buccolingual position-
ing of the teeth. The rim (1) is too bulky, whilst
rim [2) has been corrected.

In the absence of a posterior abutment toath to
act as a guide, the buccal side of the upper rim
should just contact the cheek mucosa when the
mouth is half open.

415 The lower occlusal aim is inserted and
adjusted until it meers the upper rim or teeth
evenly under minimal pressure in the desired jaw
relationship. The rim should not then dlt away
from the denture bearing mucosa (1) or compress
the mucosa or the wax of the rim (2). Tilung or
compression will result i the casts not being
amculared in the same relationship as the patient’s
jaws,
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416  The lower nim is also adjusted unul it inds-
cates the position of the teeth in the neutral zone.
This rim is encroaching on the tongue space and
needs to be reduced on s lingual aspect.

417 The jaw relationship may be indicated by
mtercuspation of some of the remamning reeth.
Where the existing jaw relationship is not accept-
able or there s no positive occlusal stop, the
resting verrical dimension (1) should be assessed.
The occlusal vertical dimension of the nms (2)
must then be adjusted so that an adequare freeway
space (3) is provided.

When guidance from posterior teeth has been
lost, the jaw relationship in the horizontal
plane should be recorded with the mandible
in the retruded position, which is readily
reproducible.

Finalising the registration
with an acceptable occlusal
stop

418 A further millimetre of wax is removed from
the occlusal surface of the rims to provide a slight
gap berween opposing rims or teeth, thus avoiding
the possibility of ocelusal pressure distorting cither
wax or mucosa. To permit subsequent separation
of the occlusal rims, one of the nims (usually the
upper) and its associated reeth are lightly coated
with petroleum jelly.

419 The space between the rims is then taken up
by a recording medium that should be of uniformly
low viscosity (to avoid wax/mucosa compression)
and should set rigidly (1o prevent subsequent loss
of the accurate registration). Impression plaster ar
a modified zinc oxide/eugenol paste fulfils these
conditions; the commaonly used softened wax does
not.



Finalising the registration without an acceptable

occlusal stop

Once the correct occlusal vertical dimension
has been achieved, no mare wax is removed
from the rims. If this were done the occlusal
vertical dimension would be decreased; other-
wise the registration procedure is as above.

Checking the registration

420 Any recording medium thar has flowed
beyond the tips of the opposing cusps or edge of
the opposing nims 15 carcfully tnmmed so that only
shallow ndentanions remam. This aids direct visual
assessment of the accuracy of the record in the
mouth.

421 The casts are now placed in occlusion using
the occlusal rims. Trimming of the casts may be
necessary to permit accurate assembly, since their
heels may touch each other or portions of the
opposing rim or baseplate.

The patient must close into the retruded jaw
relanonship and maintain that position while
the recording medium sets under minimal
pressure.

420
L}




422a and 422b Above all, it is important to
remember that it is the clinician’s responsibility to
ensure that the desired jaw relationship has been
transferred accurately from the mouth to the casts.

422b

The relationship of the natural teeth to each other
must thus be inspected; if they are further aparton
the casts than they are in the mouth, compression
of the wax or mucosa must be suspected.

Information for the laboratory

The following information must be written on
the laboratory prescription sheet:

1 The unwanted undercuts that need to
be blocked out on the cast.

2 The shade, mould and material to be
used for the artificial teeth.

3 The desired arrangement (rotation,
inclination, spacing, etc.) of any an-
terior teeth.

4 The type of articulator that is 1o be
used. When a semi-adjustable articulator
is required, the laboratory should be
supplied with the necessary facebow
and occlusal records (Chapter 6).

423 and 424 When metal backings are required
for the artificial anterior teeth, as might be the case
when opposing natural teeth are virtually conracr-
ing the mucosa of the edentulous area, a request
should be made for a wax tial insertion of the eeth

fate to be prov-
is constructed.
This is because the defimitive position of the arti-

on a shellac or acrylic resin b
ided before the metal framewo

ficial teeth must be decided before the metal is cast.



24 Trial insertion of the metal

framework

It is recommended that the trial insertion of
the metal framework should ininally be under-
taken without the addition of any wax rims or
artificial teeth. If the casting does not fit into
place at once, the presence of wax hinders the
search for interferences and addirionally, if
the casting needs adjustment with stones, the

425 The framework is first examined on the cast
to ensure that the prescribed design has been
followed. Any wrought components should have
been included and artached to the cast-metal
framework by solder or cold-curing acrylic resin.
All components should be checked to ensure that
the fit is accurate, that they are of adequate dimens-
ions and are correctly positioned.

hear generated may melt the wax.

1f desired, the framework in a free-end
edentulous area may have a close fitting
temporary acrylic resin base attached to it 10
permit the recording of an alrered cast impres-
sion (Chapter 25).




426 10 428 These components are not correctly

positioned, being too close to the gingival margins

or failing to cross the margins at an angle of at least
9y
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432 The stability of the casting should be checked
under finger pressure. Kennedy Class [ and 1l frame-
works with a spaced mesh will rock if pressure s
applied to the saddlc area unless a stop or foor
arrowed) is provided to support the mesh. Fully
twoth-supported frameworks should not rock.

433 The hiting surface of major connectors
covering the gingival margin should be inspecied
Any sharp metal entening the gingival crevice
should be removed. This must be done with care,
however, as excessive stoning will create a space
beneath the connector into which the gingivae will
proliferare (269

The framework is now tried in the mouth,
urilising the intended path of insertion.

If the framework does not seat fu
attempt should be made to force it into place
as subsequent removal from the mouth may
be extremely difficult. A systemaric search
must be undertaken to discover whar is

ly, no

434 More precise location of any interference
may be achieved by the use of disclosing aids such
as this soft wax which is melted and then flowed
on to the suspect arca of the framework, which is
as far as it will go, and then withdrawn.
Initial contacts berween the framework and teeth
will be visible as areas where the disclosing wax
has been displaced, exposing the meral.
contacts can then be elimnared

preventing complete seating. Any areas of
abrasion on the cast may indicate the location
of inaccuracies in the framework. Clinical
examination with a mouth mirror may reveal
interfering contacts between framework and
teeth. Gentle rocking of the framework may
reveal a discrepancy of fit acting as a fulcrum.

434
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435 Care must be taken to avoid damaging those
portions of connectors that are occlusal to the
survey lines, otherwise a space is created between
denture and tooth surface into which food can
pack. Anything other than relatively minor adjust-
ments to the framework indicates a generally poor
fir, and consideration must be given to retaking
the master impression and obtaining a new frame-
work.

Once the framework 1s seated in the mouth,
its stability is assessed. A decision as to whether
an altered cast impression will be taken must
be made before the jaw relationship is recorded.

The fit and positioning of all the component

436 When natural teeth are being utlised w0
provide an occlusal stop, care should be taken 1o
check that the framework does not alier this
occlusal relationship. The patient’s comments are
valuable in detecting the presence and location of
ucdus:ll prematurities. Such comments must be
d by visual by the use of
amnnl;nng paper to mark occlusal contacts and
by testing the ability of the teeth to grip a srip of
thin metal foil (shimstock). Premature occlusal
contacts must be eliminated by selective grinding
until the desired jaw relationship is established.

The laboratory should be requested to set up
the teeth on the framework, as indicated ar

168

parts of the framework are again assessed,
including the extension of the mandibular
major connector in relation to the functional
depth of the sulcus. If unsatisfactory, a new
impression and casting are required.

the conclusion of Chapter 23, ready for the
trial insertion of the waxed-up denture.



25 Altered cast technique

437 When a free-end saddle is construcred on a
cast poured from a mucostatic impression, the
differential in the support offered by the abutment
tooth in its relatively mcompressible periodontal
ligament and the more compressible denture-
bearing mucosa is greatest. As a result, the tendency
for the frec-end saddle 1o sink under occlusal load
and pivot about the rest on the abutment tooth is
increased.

438 The objective of the altered cast technique is
to reduce the support differential for a free-end
saddle by obtaining a compressive impression of
the edentulous area under conditions which mimic
functional loading. The distribution of load from
the denture to the residual nidge is thus improved
and the denture is more stable.

439 Acrylic resin tray material is added 1o the
framework to form a base which covers the relevant
edentulous arca. It must be of sufhicient thickness
to be rigid. At the chairside the periphery of the
base is inspected for under- or overextension and
adjusted accordingly. Any undercuts in the
impression surface are removed. This surface is
dried and zinc oxide impression paste or medium
viscosity sificone impression material applied.
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440 The framework is placed in the mouth and
great care must be taken to ensure that it is seated
on the teeth by pressure on the occlusal rests and
indirecy retainers onfy — no finger pressure is
applied to the base area and the teeth are not
occluded. Once the framework is fully seared,
border moulding is carried out.

441 When the impression material has set, the
framework is removed from the mouth and the
impression inspected. Any errors must be corrected
by appropriate modification or by retaking the
impression.

In the original approach to the altered cast
technique the impression is developed using a
specially formulated wax which flows readily
at mouth temperature. This technique has the
advantage of allowing progressive modification
of the impression until an ideal result 15
achieved. However, it requires significantly
more chairside time than the technique des-
cribed and employs a commercial wax
(Korrecta Wax No.4 (Kerr)) that is not readily
obtainable, or a mixture of waxes (75 per cent
paraffin wax, 25 per cent yellow beeswax)
that needs to be specifically prepared.

442 Once a sansfactory impression has been
obtained the need for an extra dinical stage to
record the jaw relatonship can be avoided by
adding wax rims to the framework ar the chairside
and proceeding with the recording at the same
appointment.

443 When the completed impression has been

yed 1o the lab v, the relevant edentul
areas are cut from the original master cast. The
framework is carefully and accurately seated on
the teeth.




444 Finally, a new composite cast is produced by
pouring artificial stone into the saddle impression.

An alternative procedure | basing

the completed denture. Zine oxide impression
paste is applied to the acrylic fitting surface of
the relevant saddles, and an impression taken
with the denture being seated by pressure on

445 A disadvantage of this method is that it will
usually disrupt the evenness of occlusal contact in
saddle area by creating premature contacts
iorly. The occlusal correction required can

be quite considerable.

the occlusal rests and indirect retainers only.
Pressure is not applied 1o the occlusal surfaces
of the artificial tecth. The resulting impression
is used to rebasc the saddle.
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26 Trial insertion of waxed-up

dentures

This is the last stage at which modifications
can be made before the wax is replaced by
acrylic. A careful routine must be followed to

Wax try-in for metal
dentures

Each denture should first be examined on the
articulared casts.

446 The positioning of any posterior teeth is
compared with the position of the remamning
natural teeth and with the prescription supplied ro
the laboratory via the acclusal rim if this is available.
For example, teeth on bounded saddles (e.g. 25
and 26) should be in linc with the buccal surfaces
of the natural reeth. Palatally placed teeth (e.g. 15
and 14) will encroach on the space for the rongue.
Tooath positions will need to be confirmed on intra-
oral examination.

prevent any errors from continuing through
to the finished dentures.

446

447a and 447b  The arrangement of the anterior
teeth should be pleasing to the cye and conform to
any requests on the laboratory card. The labial
surfaces and incisal edges should harmonise with
the abutment reeth. If incisal wear is present on the
natural teeth it should be simulated on the denture.

The intercuspation of the reeth should be even
and, in order to reduce the magnitude of the
tentially damaging lateral forces, as much
alanced occlusion and articulation as possible

The appearance of the incisors in (a) is less accept-
able than that in (b). The appearance may need to
be modified after both the panient and dentist have
had the opportunity to view the denture in the
mouth,

should be provided within the constraints
imposed by the remaining natral teeth.
Guidance should, wherever possible, be provi-
ded by the narural teeth.



448 Wax flanges should be of a thickness and
extension corresponding to the amount of bone
resorption in the area so that they only replace the
tissue that has been lost and restore the former
contour of the alveolar ridge, Mesial and distal
borders should be thin so that the flange blends
with the adjacent mucosa, thus avoiding food
trapping and promoting patient comfort.

449 If the path of insertion and withdrawal
permits, the lateral borders of any anterior flange
should be thinned and should rerminate aver the
convexitics produced by the roots of the abutment
teeth. This arrangement should also permic the
labial flange to restare the papilla of the abutment
math next to the edentulous space. The positioning
and contour of papillae and gingival margins
around the artificial tecth should harmonise with
those of the adjacent natural teeth.

450a and 450b A common error, which creates a may be overcome by careful waxing up and by the
poor appearance, is to place the gum margin of the selection of an arnficial tooth of appropriare crown
artifical upper premolars ar a much lower level lengeh (b).

than that of the adjacent natural teeth (a). This



The dentures are now seated in the mouth
along their planned path of insertion and the
fit, positioning of all components and flange
extension are checked by visual inspection.
Functional movements of the lips, checks and
tongue should not displace the denture. The
relationship of the artificial teeth ro the soft
tissues should be assessed ro determine whether
the prescription supplied by the occlusal rims
has been followed. The vertical and horizontal

453

451  The borders of mucosa- or parnally mucosa
supported saddles should extend to the full deptl
of the sula recorded on the cast in order that th
occlusal forces may be distributed as widely a
possible and that the adjacent musculature may b
utilised to reinforce the retention and stability o
the prosthesis.

452 I the chosen path of insertion and with
drawal for the denture does not eliminate undercun
on the labial or buccal sides of the ridge, the
flanges should be thinned as they pass over the
survey line and end approximately 1 mm beyonc
it.

jaw relationships are checked urilising the
patient’s comments, visual assessment
shimstock. If natural teeth provide an accept-
able occlusal stop it is important to ensure
that these and the artificial teeth are in even
contact. If natural teeth are not determining
the jaw relationship, it is important to ensure
that there is even contact in the retruded jaw
relationship at the desired occlusal vertical
dimension.

453 The panent must maintain only the lighrest
possible occlusal contact while the occlusion is
being checked, otherwise any premature occlusal
contact may be masked by distortion of the dennure
base, by displacement of the mucosa or, as shown
here, by movement of the trial denture away from
the tissues.

Correction of significant occlusal errors will
require the replacement of the artificial reeth with
wax rims so that the jaw relationship can be re-

recorded.



454 The shade, mould and arrangement of the
arrificial teeth should harmonise with the natural
teeth.

The incisal edges of the narural anterior teeth
tend to follow the curve formed by the lower lip
when smiling. Reproduction of this relationship
when positioning artificial anterior teeth can contri-
bute significantly 1o a pleasing appearance.

The patient may be able to recall distinguishing

features of the missing mmr:l rrtth or may hc in
of suitable p

that 3 totally regular Jrrangrmcnr uf amifical

teeth almost al\uu looks artificial.

455 On occasion, scemingly bizarre requests
from the patient may be accepted, provided that
they do not compromise the stability, retention
and function of the denture. If the request is nor
met, the denture may be totally rejected by the
panient. Indeed, tooth arrangements thar appear
exaggerated out of the mouth are often acceprable
fvivo as scen on this completed denture.

456 The smooth surface of the flange shown
here should be avoided if the flange is likely to be
visible during function as it produces an artificial
appearance. Instead, the flange should be stippled
and contoured to mimic the mucosal surface and
break up reflected light in a more natural manner.

The unsatisfactory appearance is also due to the
difference in shade berween 11 and 21 and 1o the
slight discrepancy in the incsal level.

457 Any stains to be incorporated in the tecth or
acrylic resin flange should be indicated on a draw-
ing attached to the laboratory prescription card,




The appearance of the rtrial denture must
always be discussed with the panient, using a
mirror (preferably wall-mounted to ensure
that viewing takes place at conversation dis-
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458 These instructions are particularly important
where there is pigmentation of the mucosa. Failure
to tint the flange 1o march the adjacent mucosa
will result in the highly unsatisfactory appearance
shown here.

459 Carefully planned and exccuted nnnng of
the labial flange can create this convincingly
natural result.

tance) to view the situation before and after
any modification. Approval of the appearance
must be obrained before the denture is
processed.

Wax try-in for acrylic
dentures

Each denture should first be examined on the
arnculared casts,

460 The designs should be checked against the
prescription supplied to the laborarory. Wroughe
rests and clasps should be omitted at this stage as
they cannot be securely artached to the connector.
They are therefore liable to move during the trial
nsertion of the denture and their contnibution o
retention and stability cannot be assessed.



461 In situations where the gingival margin is w0
be left uncovered, the border of the trial denture 1s
examined to ensure that it is at least 3 mm clear of
the gingival margins, and thar where it crosses the
margins it docs so at 90° or more (1). It may be
difficult to achieve this amount of clearance in
relation to lone standing teeth such as 13 and it
may therefore be more appropriate 1o cover the
palatal gingaval margin (2).

462 Where the wax contacts natural reeth, it
must do so at or above the survey lines *. If it ends
below the line, a gap berween acrylic and tooth
will result when the completed denture is inserted
which would permit denture movement and food
packing. Where the tooth surface is not undercur,
relief should not be provided for the gngival

ns.
The positioning of the teeth, the contouring of the
wax flanges and stability of the denture on the cast
are checked as described previously.

463 It 1s important to ensure that unwanted
undercuts have been blocked out as requested on
the laboratory card. If, as in the illustration, wax
been used for this purpose, the cast must be
duplicated prior to the processing of the denture.

The dentures arc now seated in the mouth
alon their planned paths of insertion. Fit and

must be made for the inexact fit of the base-
plate. The flange extension is chcdmi

bility are carefully d. All e

corrective

PProp
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464 When an acrylic connector is to be fully
extended posteniorly, it should terminare just anter-
ior to the line where movement of the soft palate
begins (here marked with indelible penal). A
groove, the post-dam, is cut into the cast in this
position, extending through each hamular notch.
The depth and width of the groove depends on the
tissue compressibility as determined by palpation;
the groove being generally deeper and wider later-
ally in the palate than in the midline.

465 The post-dam has a vertical posterior wall
and is chamfered anteriorly. This permits the
posterior border of the plate to be thinned and
turned into the tissues, adding to patient comfort
and creating a posterior seal,

466 Narrower grooves, their depth again derer-
mined by clinical assessment of tissue compressi-
bility, are also cur into the mucosal areas of the
cast along the other proposed borders of palaral
acrylic connectors, These *pin-dams’ produce close
;li:s_ﬂ!ina of the borders, reducing rhe ingress of

The positioning of the postenior teeth, thc jaw
ps, and the e are
as described previously.

PP



Instructions to the laboratory

The laboratory card should contain the follow-
ing information for the technician:

1 A list and description of any modifica-
tons to be carried out to the waxed-up
dentures or casts. It is advisable to have
another trial insertion appointment after any-
thing but the most minor modifications, and
this 18 mandatory after re-recording the jaw
relationship.

2 If the dentures are to be finished, the
technician should be asked o add any wrought

rests or clasps omitted from the trial insertion
and to include palatal relief when indicated.
The shade to be used for the pink acrylic resin
should be specified. Any special finish (e.g.
stippling} to be applied to the acrylic resin
su.rlj;ce should be listed. A diagram of any
stains to be incorporated into the pink resin
or teeth must also be enclosed, If desired, the
master cast should be duplicated so that the
processed denture can be fitted on to the cast
n the laboratory.
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27 Insertion of the completed

denture

v

i

467 The denture is examined to ensurc that the
polished surfaces are well finished. The borders
should be rounded and not sharp (1).

The impression surface should not have any
sharp edges (2). These are commonly found in the
area of the rugae and at the borders of a relief
area. Any acrylic ‘pearls’ (3) should also be removed.

If the denture has been returned from the
laboratory on duplicate casts, the latter should
be ined for signs of abrasion produced

by forcing rigid portions of the denture into

place. Such abraded areas indicare parts of the

denture which may require adjustment,
denture is now seated in the mouth

1§ acrylic resin has entered the gingival sulcus
ad]au-m to the natural teeth (left), the resultant
sharp ridge of acrylic should be eliminated (right).
Care must be taken not to remove excess material,
since the soft tissues are liable to proliferare into
the space so creared,

along the planned path of insertion and with-
drawal. If it does not seat, it is likely to be due
to acrylic having entered undercuts related to
the natural teeth or the alveolar ridges. The
area of acrylic involved may be detected by
visual inspection or by the use of disclosing
media as described in Chaprer 24.

469  If the interference with insertion is related o

a flange, the area responsible may be indicated by
blanching of the mucosa as attempts are made o
pass the acrylic flange over the most prominent
part of the alveolar ridge.



470 The acrylic resin which hinders insertion of
the denture (cross-hatched) is removed, taking
care to preserve the contact berween denture anE
hard and soft tissues in the non-undercut areas.

Once the denture is seated and is comfortable
the fit of all its components is ch

The denture should be retentive and stable.
If frec-end saddles rock about their most
distal occlusal rests, this should be corrected

471 Natural teeth may be separated by premature
wnaas on artificial teeth, The larter must be
aretully adjusted uncil the natural teeth meet in
precisely the same way with or without the denture
m place. Where narural reeth do not indicate the
desired jaw relationships, the artificial teeth must
e adfusted to provide even occlusal contact at the
optimal occlusal vertical dimension in the retruded
jaw relationship. Further adjustment should be
undertaken 10 permit even contact to be maintained
in an intercuspal position slightly anterior to the
retruded contact posinon.

In lateral and protrusive excursion the denture
teeth should normally be adjusted so thar they
do not disturb the guidance offered by the remain-
ing natural teeth.

Articulating paper may help to localise any
premarure nccruesal contact{s). The paper
should be applied bilaterally in order to dis-
courage deviation on closure of the mandible.

472 Heavy woth contact is indicated by ‘target’
markings, having a light centre surrounded by a
ring of ink transferred from the paper. =3
marks, simply produced by the paper taking up
the space between the teeth, are generally less
distinct and lack the lighter centre. Differentiation
berween heavy and light tooth conracts can also be
made with shimstock, which will easily pull out
from between teeth not in firm contact.

by relining the saddles.

The occlusion is assessed from the patient’s
comments, visual inspection, articulating
paper and shimstock.

The paper is relatively thick, and care must be
taken to grind only those marks that indicare
actual tooth contact.




473

474

s
=
-

473 In those cases, where the partial denture
saddles are ive and the guidance in i
from the remaining natural teeth allows the

i of bilateral balancing contacts, the
following method of occlusal adjustment should
be adopted. The occlusal vertical dimension is
maintained by the upper palatal and lower
buccal cusps contacting the fossae of their oppos-
ing reeth. These are therefore known as supporting
cusps,

474 If one of these cusps contacts prematurely
when the patient attempts to reach intercuspal
position (blue) and is also premarure in lateral
excursions, the cusp is reduced in height.

475 I the cusp contacts prematurcly on dosure
as before, but is not ture in lateral excursions,
the fossa is decpened.

Once even occlusal contact is achieved at the
desired static jaw relationship, further adjustment
of the supporting cusps should he avoided if
puossible.



476 Thus if a premature contact occurs berween
a buccal upper cusp and a lower buccal cusp on
the working side in lateral excursion, only the
buccal upper (BU) cusp is adjusted.

478 Premature contacts on the balancing side
occur between supporting cusps. Such prematur-
itics should be climinated, wherever possible, by
adjusting the area of interference rather than the
area of support.

479  In protrusive excursion, premature contacts
are eliminated by grinding the distal facing inclines
of upper teeth and mesial facing inclines of lower
teeth.

The patient is invited to check the appearance
of the dentures so that any further minor
madificarion can be carned out. After adjust-

477 Similarly, if in the same excursion, contact
occurs between the upper palatal and lingual
lower cusps, the lingual lower (LL) cusp is reduced.
This of adjusting toath contact on the
working side is thus called the BULL rule.

478

>

N

ments to the dentures have been completed,
all areas that have been ground are repolished.
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Instructions to the patient

Instructions to the patient should be given
verbally and also reinforced with a printed
sheet.

The explanation of any expected difficulties
and limitations of the dentures made at the
beginning of trearment should be reinforced.
Despite the provision of retentive elements in
the design, muscular control is very important
in the successful wearing of dentures. Such

480

The need for cleaning the remaining natural
teeth should be stressed. Particular arrention
should be devoted to all surfaces covered by
the denture. Patients should be asked to bring
their toothbrush to the review appointment so
that their brushing technique can be monitored
and improved if required.

Disclosing solutions are useful aids for both
patient and dentist to check the efficiency of
cleansing of natural reeth and dentures.

To avoid fracture, dentures should be
brushed over a basin half-full of water and
they should not be squeezed in the palm of the
hand.

Dentures should generally not be worn at
night. However, patients may be advised to
do so for the first week to aid adaptation.
Immersion cleansers can be used as an adjunct
to cleaning, but overnight soaking in the
hypochlorite type may cause corrosion of
cobalt chromium frameworks.

The patient should be advised thar if signifi-
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control takes time to develop, so small quanti-
ties of non-sticky food should be chewed on
both sides of the mouth iniially.

The patient must be instructed in the correct
path of insertion and removal of the dentures,
Vulnerable components must be pointed out;
thus clasps should not be used as fAinger-nail
holds during removal.

480 Detailed advice on denture hygiene should
be provided. The patient should be encouraged to
clean all surfaces of the dentures thoroughly after
every meal. A small headed multitufted toothbrush
has good access and adaptability to most of the
surfaces; a single tufted (interspace) brush and/or
a small bottle-type (interdental) brush may be
required to clean the fitting surfaces of occlusal
rests and clasps. Soap may be used on these
brushes. However, some patients prefer to use
toathpaste because of its Havour. In such cases,
information on the brands which are least abrasive
towards acrylic resin should be given.

cant discomfort is expenienced during the first
week the dentures should be removed and
should not be worn again until a few hours
before the review appointment. This short
period of wear often aids rhe lacanon of the
cause of the pain.

The need for regular review of the mouth
and denture should be emphasised. Not only
may the natural teeth and periodontal tissues
require treatment, bur it is necessary to prevent
damage from the denture which, in the inital
stages, may be painless, For instance, free-end
saddles may need to be relined in order w0
eliminate the rocking movement thar could
loosen abutment teeth and hasten loss of
alveolar bone in the edentulous area. It must
also be made clear that dentures have a limited
life and therefore replacements will need to be
constructed as appropriate.

The patient should be given an appointment
for review in approximately seven days’ time.




28 Review

Parients must be reviewed following the firt
of dentures to ensure that hard and so
tissues are not being damaged and that the

First review

The first review will usually be underraken
about one week after denture insertion. The
patient 1s asked for comments on this imitial
period of denture wearing and a history is
taken of any complaint. The most common
complaints are of pain, or looseness, or both.

Even if the patient expresses complete sartis-
faction with the dentures, a careful examination
of the mouth is essential. Because the patient
may possess a high pain threshold or is reluc-
tant 1o risk offending the dentist, evidence of
damage caused by the denture may be found
(even extensive ulceranon) although the
patent has reported that the dentures are
entirely comfortable.

Information gle.lncd from the history of
any complai with the findings on
examination will gmdc the dentist 10 a dlag‘
nosis.

It is important to appreciate that discomfort

Impression surface faults

481 Since the ulcer in the left lower buccal sulcus
is related to the denture border, the cause is most
likely 1o be overextension. Where visibility is good
the offending area of overextension can usually be
easily identified and corrected. Visibility may be
poor in the posterior region of the mouth and
disclosing media may need to be used 1o ensure
accurate location of the area of flange requiring
adjustment.

dentures are functional. Any necessary denture
adjustments are then carried out.

and mucosal injury caused by the denture
may be due either to faults relating to the
impression surface or to the occlusal surface.
It is easy to fall into the trap of concluding
thar mucosal damage i a particular instance
is due to an error in the impression surface
when this in fact is not the case, the danger
being thar ill-advised adjustment of that surface
will almost certainly aggravate the situation.
Errors in the occlusion characteristically
cause relatively diffuse mucosal damage.
However, this is not always the case as other
factors such as ridge morphology may serve
to localise the effects of occlusal overload. For
this reason, the occlusion must always be
carcfully assessed and the impression surface
must never be adjusted empirically. Assess-
ment of both the impression and occlusal
surfaces will be made employing the procedures

outlined in Chaprers 24 and 27,
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Occlusal interference in lateral and protrusive
excursions can displace the denture and thus
traumarise the supporting rissues.

Occlusal errors can also cause facial dis-
comfort and rtenderness in the muscles of
mastication as a result of the mandible man-
ocuvring to avoid the interferences,

Pain originating from the periodontal liga-
memts. of teeth contacting the denture can
arise from the application of excessive force

484
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482 Ulceration of the most bulbous part of ar
undercut ridge is characreristic of inadequare reliel
of the undercur area resulting in trauma o the
mucosa when the denture is inserted or removed.

The routine use of a disclosing agent to idennfy
the area of impression surface mvolved is recom-
mended.

Other causes of localised mucosal injury beneath
the impression surface are acrylic pearks, or pressure
points resulting from a damaged cast or inaccurate
mpression.

Occlusal surface faults

483  Lack of even contact in intercuspal position
will load the supporting tissues unevenly as in this
example of a free-end saddle denture with a pre-
mature contact in the second molar region.

cither as the result of occlusal errors or mace-
uracies in the fit of the denture. On rare
occasions pulpal pam may result from galvanic
action as a consequence of contact between a
new meral framework and a freshly inserted
amalgam restoration.  The pam  usually
decreases with the passage of time as the
surface of the amalgam tarnishes and the
pulpal hyperacmia (consequent upon cavity
preparation) subsides.

484 A reassessment of the patient’s oral and
denture hygiene forms an essential part of the
review appointment. Disclosing solution (in this
case blue) can be applied to teeth and dentures and
the opportunity taken to reinforce the advice on
plaque control already given, It may be necessary
to modify the cleaning technique if the patient has
obvious difficulry in removing plaque from cerain
areas. Any uncvenness at the junction between
acrylic and meral will also encourage plague for-
mation.



485  Dentures whose retention depends primarily
on control by the patient’s musculature may be
reported as being loose if the patient has not yet
developed the necessary skills. Further advice and
encouragement may have to be given at this stage.

Subsequent reviews

If anything more than very minor tissue damage
is noted at the first review an additional
appointment may be required to ensure that
healing has taken place.

If the patient is slow to acquire the neuro-
muscular skills necessary for retention, it may

Denture maintenance

‘Once problems arising directly after insertion
of a denture have been resolved, regular
inspection and maintenance of the denture is
undertaken as part of the parient’s routine
dental care.

Unless there are regular inspections the
denture can cause considerable damage which,
at least in the early stages, may be symptomless;
therefore the patient would not necessarily be
aware that treamment is required. It is thus
essential that when the dentures are fitted the

be possible to modify the denture to increase
physical retention.

Direct retention can sometimes be improved
by adding a wrought clasp, and/or by modify-
ing tooth contour by acid-etch composite
additions (377).

need for regular recall appointments is empha-
sised to the patient.

Continued alveolar resorption, usually most
marked under lower free-end saddles, progres-
sively reduces mucosal support for dentures.
When the effect of this on oral health and
function is judged to be clinically significant a
rebase to correct the lack of fit is indicated.
The clinical procedure follows the principles
laid down in Chaprer 25.
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486 Failure to correct this deterioration ar the
appropriate time will result in damage 1o the
tissues, such as mucosal inflammation, ulceration
and hyperplasia, accel d alveolar p
and ‘stripping” of the gingivac from the lingual
aspects of the natural teeth, rogether with possibly
increased tooth mability,

487 If alveolar resorption is accompanied by
wear of the occlusal surface of the acrylic resin
artificial teeth, the deranged occlusion will accele-
rate tissue damage. Simple rebasing of the saddles
will not restore the correct ocelusal contacts; the
teeth can either be replaced or the dentures remade,

488 The rounnc oral review appointments are
used to monitor the patient’s level of plaque cont-
rol and to reinforce this when necessary, Inadequare
denture and oral hygiene can hasten the loss of
natural teeth by caries and periodontal disease and
may contribute to denture and angular stomatitis.

Maintenance may also, from time to time,
involve repairs and additions to the dentures
as described in Chapter 16.



Two contrasting clinical situations are offered at the end of this final chapter.

489  No one would deny that the long-term treat-
ment of this patient has failed entirely.

490 This patient has complemented the restorative
treatment with a high standard of plague control.
There is no reason to doubr thar the lower parrial
denture will continue 1o play a significant part in
maintaining the health of the mouth as it has done
in the previous four years.
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*Students will find that the subject has
been covered comprehensively o a level
beyond thar required for the BDS
examination; and their clinical teachers
will be able to use the illustrations to
demonstrate, at the chairside, many of the
more difficult aspects of this subject.

The dental practitioner who wishes to
keep up to date with the latest concepts
a well designed removable partial denture
will find this atlas invaluable. For these
reasons the authors are to be
congratulared ona well conceved and
meticilously researched atlas which
deserves to become a standard texton this

subject.’

The Journal of Restorative Dentistry

‘It admirably fills a gap in the literature,
and will be a considerable aid-both as a
clinical guide and as an outline of the
basic principles involved . . . 15 strongly
recommended 1o all with an interest in
this subject.”

British Dental Jorrnal

“This is an excellent book which would be
useful for both practinoner and student.”

Dental Practice
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