44 .

CCCLUSION:

As well as having marginal ridges and grooves
which are positioned to preovent food impaction theo
occlusal suriface of a rostoration should ensure that
lateral forvces are not applied to the restored tooth.
Cuspal inclinstions should be in harmonmy with the other |
teeth, which in older paticnts will have been worn
down, and z restoration with sieoper inciines will

suffer nove lateral forge than is desirable. The
lowvering of cuspal inelines reduces harmful lateral
5%?355@14 Bven more fovce may result A the
intericrence provided by the now restoration becomes
a starting mechanism for bruxism. The steep inclines
on the restored tooth may lock with the opposing
CUSPS ana.may~resulu in increased mebility of either
the restored or the opposing teeth. This traumatic
occlusion will in turn rosult in inteymittent loosc

contactis and loss of bhono unloss ractifiod.
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ADAPTATION AND POSITION OF MARGINS:
WMW

130 | |
Waerhaug  demonstrated that roughened tooth surfaces

did not, in themselves, irritate gingival epithelial cells
with*which.they'wére in contact, but rather that the
epithelium adapted to them. The roughened surfaces did
however facilitate plaque retention and so he concluded
that unpolished, overhanging or deficient restorations
will soon be covered with plague and "the severe gingival
inflammation so often seen adjacent to such restorations
is due to the bacterial rather than the mechanical irr-
itation™, Therefore he recommended that restorations

finished below the gingival margin should be well polished,

Although plaque may adhere to a well polished acces~
sible surface it is easier to remove with good oral
hygiene procedures than it is from an overhanging margin,
a deficient margin or a roush surface. These areas arvre
practically impossible for patients to clean adequately,
particularly if they are subgingival, and have been shown

2,51,60,76,100,126,130,131,141,152,
To promote plaque accumulation and gingival inflammation,

28 .
As Christensen showed in 1966 te consistent evalu-

ation of subgingival margins is very doubtful and rough
surfaces, overhanging margins oy spaces between restor-
ations and cavity walls may be unsuspected. In the case
of interproximal amalgam restorations, with subgingival

margins, it has been shown by Trott and Sherkat (1964)
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Gingivitis adjacent to Class V restorations.
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that "under normal clinical conditions it is almost

impossible to finish the margins flush with the tooth

so as not to create a likely site for plaque formation
126

and bacterial stagnation”. This may be an important
factor in explaining the high incidence of plaque which

Waerhaug (1975) found to occur on subgingival restora-
138

tions.

37
Gilmore & Sheiham (1971) in a survey of 1763

patients, with suitable radiographs, found that one
quarter of all proximal restorations and one third of
all posterior proximal restorations had overhanging
margins and that there was significantly more severe
periodontal destruction associated with the posterior
restorations with overhangs than with homologous teeth
without overhangs., It was concluded that posterior
teeth with definite overhangs were positively related
to the severity of periodontal disease in the subjects

studied.

10
Bjorn, Bjorn § Grkovic examined 225 sets of

14~-£film intraoral radiographs and were surprised to find
that three quarters of all measurable margins were
defective in some way. Where there was excess f£illing
material the reduction in bone _, height, compared to
homologous teeth which were unrestored or had no obvious

defect, was found to bear a clear relationship to the

amount of excess f£illing material,
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Note the improved interseptal bome after renoval
of the overhanging marsins.
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11
| They found it striking in a subsequent survey of
387 crowns to find that the percentage of defects was
even higher, 83% for gold crowns and 74% for porcelain,
This was only assessing the proximal surfaces and per-
haps a still higher incidence of defects could be ex~
pected if the lingual and facial aspects of the crown
margins were examined. Approximately three quarters of
the defects were largeyr than 0.2mm and were associated
with periodontal bone loss, and they remarked that '"One
might think that an excess or deficiency of material
amounting to 0.2mm still means a fairly good fit,  How-

ever for plaque bacteria a 0.2mm shelf means quite a

space foy living".

Following his recent clinical study of the effects
on the gingiva and glveolar bone, of removing overhang-
ing amalgam margins, in which four groups!

i) a control, with no treatment,
ii) with overhangs removed and usual
oral hygiene,
1ii) with professional plaque control and
oral hygiene instructions,
iv) with overhangs removed, professional
plagque control and oral hygiene

instruction,

45
wvere examined, Highfield (1976) noted the following

points:




1. The removal of overhangs and good plaque

control resulted in a significant decrease in
inflammation.

2. Plaque control alone showed improvement in
supragingival margin areas only. This was ascribed
to the difficulty'in removing plaque from subgingival
overhangs.

3. Removal ofixverhangswithout plaque éontrol
had a less significant improvement than groups iii and
iv. This is said to indicate that plaque retention and
not mechanical irritation is the cause of the damaging
effect of overhangs. Cﬁaerhaug & Zander (15??) found
plaque frequently on self-curing acrylic restorations
and that overﬁanging margins, when present, did not
demonstrably alter the tissue respomse. This also was |
raken to indicate that plaque formation and retention
not mechanical irritation from an overhang was respon-
sible for the gingival reaction.)

4. Even with good plaque control and overhang re-
moval some gingival margins adjacent To subgingival
restorations still remained inflamed., This would appear
to reaffirm the undesirability of placing restoration
margins subgingivally. Presumably plaque was still

retained in surface defects or along the junction of the

tooth and the restoration.
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‘He states that "overhanging restorations are
associated with a greater degree of gingivel inflam-
matiﬂnt%;n other intere-proximal areas of the mouth,
This effect is most spparent in a mouth with good oral
hygiens because of the difficulties of adequately
removing nlaque from an overhanging restoration', and
so inflammation of the related gingiva persists, whilst

elsevhere in the mouth all is healthy.

; &0
These findings are in ageord with Leon's (1576)

clinical examination of 2883 Class Il amalgam restor-
ations in which no radiographs were taken and only
gross defects wers recorded and it was concluded that
restorations with or without defects situated supra-
pingivally were associated with little gingival dis-
case but that irrespective of the quality of the %35*
toration its presence at oy below the gingivalmﬁégin

results in poorey gingival health,

Supragingival margins can be kept clean with
good oral hygiene, but with defects and iﬁaffiﬂié;ﬁ
cleaning techniques plague will accuwmulate and marginal
gingivitis M3y 0CCur. This will resave if efficient
plaque control 1is %_{Ef;ﬁgé gzs This is not necessarily
so with subpingival margins and it is interesting that
in I*Eaalzaug%ﬁa investigations into the presence of

plague on subgingival rostorations,all thée restoratlons
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had marginal defects, fEW‘amaléaﬁé ﬁéd.beeﬁ7§ali§hed
and nine out of ten were covered with plaque sub-

gingivally.

In view of the difficulty involved in achieving
marginal perfection subgingivally, the principle of
"extension for prevention" below the gingival margin to
prevent caries should be reappraised. Waerhaug (1955§?
regards subgingival restorations as major azetiological
factors in periodontal disease and describes the rule
"extension for prevention of dental caries" as really

meaning "extunsion for promotion of periodontal disease!,

47
Hoover & Lefkowitz (1965) found that teeth with amal-

gam or gold restorations in contact with the gingival sulcus

had more gingivitis than unrestored areas.

109
Siiness (1970} found a relationship between the

condition of the gingiva of bridge abuiment teeth and
the location of the retainer margin. Periodontal
deterioration was most marked where the margins were
subgingival, and less marked when they were level with
the gingival crest. Supragingival margins did not
seem ©o have changed the periodontal state which was
the same as that adjacent to the control teeth.

112
In a latey paper Silness § Ohm (1974) noted that

the periodontium of patients who had received period-
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ontal tyeatment and oval hygiene instruction and had
no subgingival retainer marging in the embrasures was
no better or worsé on abutment teceth than on homologous
control teeth. Thoge with subgingival margins and who
had not been influenced to change their tooth cleaning

~habits showed considerable deteriloration.

Having watched twelve specially designed crowms
with nub snd supragingival marging on the f:‘mg.ial SUT -
faces,, for thyee years, Richter and Ueno (19’?’5} concluded
that the £it and £inish of full crowns may be more sige-
nificant to ginpival health than the location of the
£inlshing line. The crowns, whih wore said to be
Uatypical in regard to oxcellence of margins and contours®™,
showed no statistical difference in singival health,
sulcus depth, gingival contour or plaque accumulation
in reclotion to the sub- and suprogingival marging,
However slight differences that were noted invariably

favoured the suprapingival marcin.

76
In contrast Mornann (1974) and his co-worlkers

placed 16 porfoectly adopted and well polished proxminal
inlays, vhich aﬁﬁmd&d ot Ioast Irm into the gingival
suleus, aund proveoled an inflammatory regponse.  They
ascribed the inflammotion to "changes in wnapillary and
sulcular topography, injuries to i:he!_ﬁiﬁunmienal

gpitholium and loss of the gingival integrity™.
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These findings could also be used to support
129

Waerhaug's (1953) view that the cavo-surface. .-

= o, oA

margin is the ''weak spot" in cemented restorations,
and Loe's (1963? contention that "from a periodontal
point of view all margins of gold, porcelain and
acrylic crowns or inlays may be considered{ﬂllfitting.
Due to the presence of luting material between the

preparation and the restoration, the cervical margin

of the latter and that of the preparation never

coincide.m

127
Valderhaug § Birkeland (1976) studied a group of

114 patients who had received 32 single crowns and

357 bridge retainers. Prior to receiving their
prostheses 96 patients had had periodontal treatment
and all pétients had received oral hygiene instruction.
The gingival margins of the crowns were placed supra-
gingivally in all cases where it was possible having
regard to retention,aesthetics and earlier restorations.
After five years 98 (86%) of the patients were examined
and their periodontal condition assessed. They had
during the five years received six-monthly cleaning

by an hygienist and been subject to a regular oral

hygiene instruction progra mme,

Most Gingival Index Scores and sulcus depths were
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unchanged after f£ive years where supragingival margins
had been placed. VWherve margins were in the gingival
crevice howvever, there was an increase in inflammation
and sulcus depth, and it is interesting to note that
whereas initially 65% of the crown margins had been
placed subgingivally, after five years only 41% were
still subgingival. It was concluded that with well
made fixed prostheses and satisfactory oral hygiene,
there is little likelihood of periocdontal domage if
¢rovm marging are located supragingivally.  Subgine
gival marsins resulted in loss of attachment, glving
gither increzsed pocket depth or gingival reccssion.

75
In 1967 larcum, having placed 66 gold crowvms with

marcing below, at, and above the gipnpgival crest, in the
mouths of six dogs, reported that the crowns fianlshed
at the gingival crest caused the least inflommateory
response, The response to subgingival marging was
described as varyviang from slight ¢o scvere, but the
spae finding was veporied for supragingival margins as
well, In fact it was found that the nargins above

¢he gingiva caused slightly more inflammation thom
those below. The inflommation adjacent to the sub-
gingival crowns was ascribed to inadequately finished
rargineg and the cravice between the tooth gnd the

restoration. lMarcum thoucht that the response to
\
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W tugar gt

and the adherence of food debris. As he expresses
concern for '"a better crown contour that deflects

food away from the gingival crevice'" it is conceivable
that this finding, which is not in accord with most
other investigations, is the result of overcontouring
of the supragingival crowns. But whatever the reason
for this unusual result the subgingival margins were
still found to be injurious to gingival health, and

they were not adyvocated as a standard procedure.

Sanchez-Sotres and others (13%8) placed buccal
amalgam, silicate and resin restorations in dogs and
although there were inflammatory responses, concluded
that there is no contraindication to placing restor-
ations with smooth surfaces in thks gingival sulcus.

The response was greater with unpolished restorations,
was related to the amount of debris accumulated and

was considered to be the result of bacterial irritation

with defects and the texture of the restorations playing

a secondary role. Particular stress was placed by
.the writers on teaching patients to brush correctly

in areas where subgingival restorations are placed and
on the necessity for the dentist to watch these areas

for the development of pathology.
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Trivedi & Talim (19%'.%3 placed 54 Class V‘Z@ilmgs of
amalgam, silicate, acrylic and cast gold on the facilal
of premolars and 0.4mm into the gingival sulcus.
Although after 60 days there 'were no clinical changes,
67% showed histological changes in the adjacent gingiva,
Tissue in contact with silicate cement and acrylic
resin had the highest percentage of inflammation, 81%.
Some restorations were polished, some had overhanging
margins, some patients yere instructed to brush the area,
others not to. The data compiled, indicated that
"plaque and debris which accumulated on the unbrushed
and unpblished surfaces were aetiolegic factors in the
gingivitis™. Teeth with polished restorations, no
overhanging margin and which were brushed showed the

least inflammatory response.

The few surveys mentioned that have not criticised
the subgingival placing of restoration margins, have
each taken place in relationship to the faclal surface
of teeth, which is more accessible for cleaning, They
have also emphasised the necessity for care in the
preparation of the cavity and insertion of the £illing
material, the need to polish the restoration and the
instruction of the patient in corrvect oral hygiene
procedures.. Although clinical signs of gingivitis may
not have been seen, histological evidence was present in
all studies.




Margins should be accessible for f£inishiag and

cleansable.

The subgingival placing of restoration margins
should not be regarded as the normal practice,
should be avoided if possible and when done should

be regarded as a necessary compromise.

RESTORATIVE MATERIALS AND SURFACE FINISH:

Many restorative materials commonly used are bel-

7 132 84
ieved to be inert anggi:ast gold, gold foil, porcelain
and heat cured acrylic have been shown to be well toler-

ated by the tissues. Polymerised self-curing acrylic

140
is also well tolerated but chronic gingival inflam-

matory reactions have been shown to acrylic restorations

142
which have polymerised in cavity preparations.

154
Zander in 1957, stated that self-curing acrylic,

silicate, and amalgam all produced chronic inflammation
and that the reaction to silicate and amalgam was sim-
ilar to the reaction seen to calculus, App (19%1) in
an experiment on dogs found cast gold restorations to
be well tolerated, but also described a tissue response
to silicate and smalgam similar to that described by
Zander. The inflammatory effect from calculus has
been shown to be the rvesult of plaque retention on the

surface of tizzeo calculus not mechanical irritation from

its roughness.
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| Self-curing resins probably are irritating during

polymerisation, but once polymerised should no longer

be a source of irritation, Similarly silicate cement
may irritate during setting, but it is very difficult

to assess the subsequent effect of its chemical instab-
ility. Waerhaug and Zander (154527) observed that crevices
exlsted between resin restorations and the tooth. Zanégi
also said in 1957 that "a common finding was a crevice
at the margin between the silicate cement and the wall
of the cavity." Having examined cavities filled with
sili_ca,te or composite regin, Brannstrom § *ﬁyhggg(w’?i)
found it “evident that large anounts of bacteria ¢an
occur under unlined cavitles filled with materials that
contract during hardening, to leave a space between the
£illing and the cavity wall,” gnd that it was'of inter-
est to note that the uniform bacterial layer at the
bottom of the cavity was largely as wide as the space

for this type of £illings"(sic).

These spaces between restoration and tooth are
areas for plaque retentlon and if situated beneath the
gingiva cannot be cleaned. The gingival inflammatinn_
observed is more likely to be the result of bacterial
plague than irritation from the f£illing material. In
view of these inherent marginal defects it is unwise
to oxtend silicate or resin vestorations Eneath the
gingival margin.
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40
Similarly although in vitro studies have shown

injury to gingival fibroblasts and Hels cells, presumed
to be caused by ions produced during amalgam corrosion,
the frequent lack of reaction to pieces of amalgam
accidently .introduced into tm)iti?:suégs, indicates that
gingival inflammation, adjacent to amalgam restorations,
may not be the result of an inherent c¢hemical irritation

from the material but may come from some other cause.

Rather than chemically or mechanically irritating
features, the retention of bacterial plaque by restor-
ations is a more likely source of gingival inflammation.
In addition to the normal setting contraction the pold
ishing of silicate restorations may msbit in small
marginal fractuggs.

The gradual erosion of the restoration may give
rough margins which retain plaque, or loss of con-
tact which encourages food impaction and subsequent
damage to the papilsfa;

Composite resins, as well as contracting, have
been shown to accumulate plaque more quickly than

58 144,114
enamel and other restorative materials and
cannot be satisfactorily polisslal’écﬁs although Heatk
& Wilson (197645‘; state that "a good surface can be

restored to composites by the use of an effective

glazing agent”,
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Smnll dofects which ave the result of porosity
and resemble pits and small lunps 'a.mu&?i fficult to
aveld in acrylic resin. Wictorin (1972) considers

that with tooth brushing thee nicrodefects may bscone
scrateh marks which make the removal of plague and
debrls d4ifficult., Ramfjord (1??%9) says that the absyp-
tion of bacterial toxins by 2crylic also may make it

frritating 1£f in contact with the gingivs.

It has beon rocomumondsd by lLarato (Zg?iﬁ?fg}a
that the osutlline forvm for silicate and rosin rostor.
ations should bo limited to the extont of the cardsus
legion and that “Yeuly materials that 1) are iansoluble in
the mouth £luids, 2) have good dimensional stabllity émi
narginal seal and 3) vetain & surface smoothness after
polishing, should be used in cevities that extend to
or balow the gingival coresth,

114
Although Skjorland (1873) found, in vitro, that

plaque formatlon on silleate cement appedred initislly to
be inﬁibitad;kamm{w?fjé notad that of 184 silicate ro~
storatlons stained for plaqua 133 (83%) gave positive
results. Proximal restoration defocts were the rosult of
poor anatomy or contact and class V faults wers in margin-
al £inish or seul. Plague vetention was particularly
nﬁtimabm adjacent to or boneath the £roee gingiva,

and was affoctod by the depreo of erosion of the material.
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131 |
Waerhaug (1957) considemd that zinc exyphosphate

cement was well tolerated by the epithelium under
favourable conditions and was less irritating than
self~cured acrylic. The cement surface he regarded
as & weak spot in restorations because® a microscopic
seal was dlfficult to obtain and vrefuge was provided
for bacteria and plaque formation facilitated,

The mechanical and blological limitations of
restorative materials should be understood and careful
thought given to their use in suitable locations,
Damage done by the materials themselves is not
significant but intrinsic defects such as contraction
on setting, tendency to retaln plaque as with composite
resin, disintegration in oral fluids and inability to
take and keep a polish, are significant in attempting
to avoid gingival inflammation with possibly more
extensive consedquences.,
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CHAPTER 7.

With the advent of the air turbine, the improve-
ments of porcelain, the capability of fusing porcelain
to metal and the availability of easily manipulated
and accurate impression materials, the full coverage
restoration has become far more commonly used than it
used to be., Where once a gold inlay may have been
used to restore an anterior tooth, now a porcelain
fused to gold full veneer crown is often the chosen
restoration, Where intra-coronal retainers or partial
veneer crowns may have been used for bridge abutments
now advantage is taken of the increased retention and.
better aesthetics of full coverage gold, or porcelain
fused to gold, crowns.

By its very nature a full coverage crown presents
a greater periodontal hazard than any other restoration.
Its contour, occlusion and proximal relationship have
to be re-created after the preparation is complete and
its cavo-surface margin is the circumference of the
tooth. Its success or failure periodontally depends to
a large extent on the following features:

i)} contour,
ii)} relationship of margin to gingiva,

1ii) accuracy of marginal adaptation.
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The importance of a restoration's contour has been
discussed and the attainment of a satisfactery shape in
& full coverage restoration reguires carveful consider-
ation and attention by a dentist., Many appear not to
take inte account the bulk of wmaterial that is
required to ensure strength, aceurate fit and corvect
tooth shading in a full crown particularly when porgelain
fused to metal is to be used. Teeth are frequently
underprepared and in attempting to guin sufficient
strength or an acceptable shade, technicians have no
alternative but to overcontour the restoration.

It is aesthotically desirable that restored toeth
approximate as closely as possible the shape of natural
teeth and from a periodontal point of view that they
should not enhance the retent imz‘ ¢f plague on the
interproximal, lingual and facial cexvical surfaces by
hoving oxcessive supragingival bulpes,

In a survey of fifty full ¢rown restorations con-
pared with their unrestored homologous counterparis,
Parkinson (19 7% found that generally there was a{?};
increase in facio~lingual size at the height of contour.
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Eighty percent of cast metal crowns had a greater facio-

lingual dimension than their unrestored contralateral
equivalents and all porcelain fused to metal crowns’
were from 0.2 to 1.6mm thicker. Another fifty crowns
were measured in a technician's laboratory and a similar
finding was made. A statistically significant increase
in plaque retention on the restored teeth compared with
their controls was also noted. This supports Yuodelis
Weaver § Sapkps (197%§& in their contention that over-

contoured restorations increase plaque retention.

89
Ramfjord (1974) refers to "double contoured" crowns

where a technician "makes an anatomically correct crown
superimposed on a preparation which ended short of the
cementum enamel junction, and the result is an anatomic-
ally abnormal relationship between the crown and the
gingiva enhancing plaque retention', Carefully trimmed
models and observation of the homologous tooth if pres-

ent should reduce the incidence of such errors.

In the writer's experience the most common fault
resulting in overcontouring is the under preparation of
teeth at the facial proximal line angles. Frequently
insufficient tooth structure is removed to allow for the
restorative material which is to replace it and the
resulting increased bulk of the restoration encroaches

on the interdental papilla, This invasion of the~f1“*
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embrasure can be so marked that it is no longer possible
for the embrasure to be cleaned. It is important that °
correct oral hygiene procedures are still practicable

when restorations have been compkted.

RELATIONSHIP OF CROWN MARGINS TO GINGIVA:

Traditionally these restorations were always caﬁﬁied
below the gingival crest to avoid the recurrence of dental
caries, to increase retention and to provide a more
aesthetically pleasing restoration. In the light of
our present knowledge of the accumulation of plaque at
cavosurface angles which are not perfectly finiséfﬁ,
the uncertainty of ensuring perfection in subgingival
margigi and the difficulty in controlling plaque in sub-
gingivaliimperfectiéﬁi, the routine practice of extend-
ing the margins of restorations below the gingival crest

is difficult to justify.

Where teeth have been restored previously, or there
1s extensive caries, the need to finish the preparation
on sound tooth structure may require entering the
gingival culcus. Short clinical crowns may require
extension for retention, but in some cases this may be
avoided by the use of pins. Probably the most co-mon
reason for subgingival extension is aesthetic; particu-
larly in the restoration of upper anterior teeth. Patients

submitting to expensive and extensive crown and bridgework
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generally have a high expectation of the appearance of
the finished product. But, if in restoring a broken
down unsightly tooth to proper form and function, a
gingival problem were created or further periodontal

disease were initiated, it would be poor therapy.

It may be desirable for a patient with a high 1lip

line that the gingival margin of a crown be concealed
but the need is not so pressing for a patient who does
not show the gingival third of his teeth, Where poss-
ible, entry into the sulcus should be avoided, and when
it cannot be avoided it should be done with caution.

78
Newcomb (1974} having discarded nine crowns with

defective labial margins or overcontoured labial sur-
faces from a group of 75 anterior full veneer crowné,
assessed gingival inflammation at the mid-point of
their labial aspect. He found that teeth with sub-
gingival margins showed significantly more gingival
inflammation and sulcus depth than their uncrowned
control teeth, The closer the margin of the crown was
placed to the bottom of the sulcus the gmater was the
inflammation and the least inflammation was shown when

the crown margin was at the gingival crest or just

into the sulcus.
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Placing the gingival margin of full coverage
crowns at or just belew the gingival crest generally

will ensure that the axial walls of the preparation

44
are long enough to provide vetention and cause &

e

mininal amount of damage to the supporting tissues
during preparation and after izxse::‘t?.:);s ’ggﬁ %:g;w CYOWR.,
The previously discussed hazards of the sub-
gingival extension of restorations ore even more
marked for full coverage crowns because the gingival
margin is so nuch longer, and includes both the mesial
and distal embrasures. The finishing iine on the
proximal surfaces should follow the contour of the -
interdental papilla and not slice through in a straight
line from the facial to the lingual. An incorrect
proximal finlshing line will cut gingival fibres, damag-
ing the attachment, in an area which is already |
susceptible to ' plaque accumulation and diseaiiae ‘

59
Larato (1975) found deeper gingival sulci

adjacent to teoth with crowns « “that had subgingival
nmarging than adjacent to unrestored teeth and con-
sidered that pathologic pocket depth is more commonly
relkted to such teeth than to unrestored teeth., Silness
(19753%‘3? in his comprehensive study of periodontal

conditions In patients with fixed bridges found the
most rarmful effects on the periodontium seemed to be
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67.

produced on tho;e teeth with subgingival crown margins.
4

Mannerberg (1971) in a survey of his own patients

decided that "despite an apparently clinically acceptable

result it appears that the porcelain crown whose
cervical border is placed down to 'half the depth of
the gingival pocket' implies a risk for permanent
inflammatory irritation of the gingiva". -

8
Bergman, Hugoson, & Olsson (1971) noted that one

year after cementation the Gingival Index of teeth
restored with crowns which had subgingival margins was
higher than for those with supragingival finishing
lines and although after two years the differences were
not considered significant, they stated that they
considered that "“the risk of clinically demonstrable
gingival injury is greater when the crown madrgins are
placed subgingivally",

127
Valderhaug § Birkeland's (1976) five year survey

of patients with crowns and bridges showed that only
those patients with subgingival crown margins had
increased sulcus depth., They also had greater loss
of attachment than the patients with gingival and
supragingival margins and had higher Gingival Index
scores. One third of the margins placed beneath the

~ gingiva were no longer subgingival after five years.
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This scoms to indicato increased sulcus depth or
gingival recession as conseguences of placiang crouwn

narging subgingivally.

Gingival recession is often associated with
subgingival crown margins and its possible relation-
ship to subgingival tooth vreparations in teeth with

bony dehiscences has been mentionzd earlier.

WMARCGINAL ADAPTATION:

Log {196 S)* regarded the margins of all crowng and
inlays as 111fitting from a pericdontal viewpeint, due
1o tﬁg@ unavoldable presence of cement, Waegrhaug
(1553} saw the junction of a restoration and tooth
8s "the weak point" which provided refuge for bacteris
and encouraged the retention of plaque. The less
accurate the fit of a restoration the grsater the
anount of expossed cemeni and comsequently the 15.1#;01:5.-%}
hood of plaque accumulating on its rough surface. A
good marginal fit is essential to maintain healthy

gingiva around a crowmed tooth,

Corvical margins which arc located subgingivally
with expesed cement cannct be adequotely c¢leaned und
plagque may cover the cenent not long after the Ingertion
of the restnrati‘eisf it is reasonsble to assume that

the greater the exposure of cement, the more plaque will
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Acrylic crowns UR1l, ULl with deficient labial

margins.
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be present, anc therefore it is desir&ble'thaﬁ as little

cement as poﬁsigle should be exposed. 1A1$0, even if as
13

Waerhaug (1956) states, the chemical irritation caused

by the cement itself is minor, it is not desirable that

more irritation than necessary be caused by extensive

exposure of cement margins,

11
Bjorn, Bjorn and Grkovic's (1970) assessment of

proximal defects in 83% of 275 gold crowns and 744

of 98 porcelain crowns examined gave a striking indica-
tion of the incidence of marginal shortcomings in full
Coverage restorations and prompted them to suggest that
an attempt be made to analyse the factors behind the
lack of exactness in marginal adaptation that they
found. The periodontal hazard tht these marsinal
defects comstitute is indicated by the bone loss which

was associated with substantial defects (i.e. in excess

of 0.2mm) in this survey,

It is of passing interest to note that in a

study of crowns placed on anterior teeth by students

48
at the Adelaide Dental School, Janenko (1976} found

more overhanging margins associated with porcelain
crowns than with porcelain fused to gold crowns but

larger marginal gaps-were more frequently related
to the latter.
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Acrylic crowns URI and UL2. UR1 has overhahging
margin and 4mm pocket on labial.

Porcelain crown UR2 has overhanging labial
margin and gingival recession.
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129
Waerhaug in 1953 expressed concern not only about

plaque retention on the surface of exposed cement but

also in recesses in the cement, where bacteria once
having invaded would be unlikely to be eliminated.

He also felt that cells and tissue fluids would be more
1ikely to be .caught in defective margins and that the
products of their subsequent degeneration and death

would "ooze out and irritate the surrounding epithelium".

In order to reduce the exposed cement area at the
margin of a seated restoration, a bevelled shoulder
preparation has been advocated by Silness and Hegdahl
(197%%% The less the angle of convergence of the
bevel the better is said to be the result. Shoulder
preparations are said to give the greatest exposure of
cement as the‘result of a marginal discrepancy or in-
complete seating home of a restoration, Chamfer and
full bevel preparations £ill an intermediate position

‘between the bevelled and full shoulder preparations

in regard to cemental exposure,

Venting of restorations when being cemented 1is

an established and effective method of more fully seating
9,77
a full coverage crown . After cementation every care

must be taken to ensure tht particles of cement are not
left in the sulcus otherwise severe inflammatory

129
reactions with pus formation may result.
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Porcelain crowns UR1l and 2, ULl and 2. Gingiva
reasonable but embrasure between ULl and 2 too

reduced and there appears to be some gingival
recession,

.
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151 .
Wise andDykema.(1975§ experimentally have shown

porcelain to be more easily cleaned than the gold to

78
which it is fused and Type C gold. Newcomb in 1974

although recoding more gingival inflammation for teeth
with porcelain and porcelain fused to gold jacket crowns
also note& significantly lower plaque scores for the
crnwnsithanfar humnlogous uncrovned teeth, Similar

a7
observations were made by Chen May-lin. (1976)

Newcomb related the inflammation to the proximity of
the crown margins to the bottom of the sulcus; Chen May-
lin to the marginal fit and its relation to the

gingiva. Plaque accumulated not on the crown but at the

margin,

Although it does not have immunity to plaque for-
mation glazed porcelain does appear to have a lower
pilaque retaining and debris collecting susceptibility
than other restarative:maﬁeriaii. This of course:is
a great advantage in a restorative material and makes
it an excellent choice for full coverage crowns. However
the effect that a porcelain restoration has on its SuT»
vounding tissues, as with all restorative materials,

depends, in the main, on its contour and the position

and integrity of its margins.




i

Marginal gingivitis adjacent to class V restorations
and acrylic crown. Plaque disclosed on crown and
composite resin restoration on mesial of ULL.
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Plaque and stains retained on natural teeth but not

disclosed on porcelain crown. :
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CHAPTER 8.

A fixed bridge can be used to restore the function
of the teeth it replaces or to improve a patient's
appearance. It should be gleansable; comfortable and
acceptable to the oral tissues and if well designed'and
well finished, is an excellent prosthesis. Bridges may
also be used to prevent damage to adjacent and opposing
teeth which may be caused by their shifting after the
loss of a tooth., However when a tooth is lost the
adjacent or opposing teeth do not always mavé and if
movement does occur, it does mnot necessarily result in

07,103
periodontal damage or occlusal disturbance.

The replacement of an extracted tooth by a fixed
prosthesis, may be prudent in order to maintain contiguity
of.the dental arch and prevent tooth movement, food
impaction or bone loss, if it is done soon after the
removal of the tooth. When a tooth has been missing
for some time however, and there are no signs of any
damage to the supporting structures nor are function
or aesthetics i@?h&red, the insertion of a fixed
prosthesis may be unnecessary and could introduce pro-
blems such as gingivitis, fooé retention and impaction,
destructive occlusal forces or pulpal damage, where

previously no problems existed.
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The effect of a fixed bridge on the periodontal
structures will depend on the reaction of the tissues to -
i) 1its retainers,
ii) its pontics, |
iiil} and the oceclusal forces.

RETAINERS:

The characteristics of contour, contact, occlusion,
surface finish, adaptation and the positioning of margins
which have been discussed for restorations in general
are, of course, equally applicable to fixed bridge re~
tainers, Full coverage crowns are now more commonly used
as abutment retainers for fixed bridges; they can give
good retention zand porcelain fused to metsl can offer

pleasing aesthetics.,

The use of full coverage crowns in a mouth which
is highly susceptible to caries is advantageous but under
noymal circumstances the advantages to be gained should
be weighed against the conservation of tooth structure,
the decreased amount of restorative material in proxim-
ity to the gingiva and the lesser insult to the pulp which
would result from the use of a part coverage retainer,

108
Silness (1970) found, after comparing Z42 abutiament

teeth with full and partial crowns used as retainers
with their homologous teeth, that abutmenis which had

complete crowns with full coverage had larger amounts
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of soft deposits, more severe gingivitis and greater
sulcus depth than their controls. This was regardless
of whether the patients had been instructed in methods
of dmproving their oval hygiene, or not. The perio-
dontal condition of abutmeénts with complete crowns
which did not have subgingival margins and partial
crowns with 1limited coverage did not differ signifi-
cantly from their homologous controls in patients who

had been instrpcted in oyal hygiene.

Patients who had had oral hygene instrugtion and had
subgingival croun nargins; showed a marked difference in
gingival inflammation between the abutments and the
control teeth when compared with the difference in a
similar situation in non-instructed patients. The in-
flammation is more apparent when the rest of the mouth
is healthy and its presence "confirms the common clin-
ical observation that healing avound subgingival margins
cannot be obtuined unless the margins are made accessible

for tooth cleans ingl'o.g

From a periodontal point of view the selection of
2 full croyn oy part #3 an abutment is not as important

as the extent of its coverage. In his extensive studies
107,108,108,110,

of patients wi:i% bridges, Silness (1970,1974

Silngss and Clm 39'74) consistontly related the anount of

plaque retention, gingivitis and the . sulcus depth of
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abutment teeth when compared with their homologues, to

the presence of subgingival margins. The peyriocdontal
health of patients who did not have subgingival retainey
108,112
margins was related to their oral hygieﬁe.
These findings were also appiicable to abutments

which were joined together as well as te single unit

112 ~ |
retainers. In patients who had not had periodontal

treatment or been taught oral bhyglene the embrasure
areas between joined abutments vwhich had the margins of
both retainers subgingivally showed significantly poorer
pericdontsl health than the arcas with which they were

compared., Many had visible soft deposits and almost

all bled on gentlie probing. Considerable changes were
found to have oceurred in these embrasures and it was
thought that the "impsact' of two subgingival margins on
the one papilla may have been the explanatioa. The

- Inflammation was sometinmes affected by overextension of
the Interproxinmal solderved joint which made the embras-
ures less aceessible for cleansing. The authors dise
couraged "the use of bridge designs with two oT more

end abutments in cases vhere subgingivael retainer margins
have to be used especially in recipients who do not

practice appropriate tooth cleansing methods®.
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Ninety-eight patients, with fixed pra;theses, were
1Z
examined by Valderhaug and Rirkeland (1876) five vears

after the restorations were inserted, The mean sulcus
depth of the teeth involved had increased only wheve the
Crown margin was subgingival or level with the gingival
cresty  Sulcus depths of 3mm or more wers most frequent
when the margins were subgingival and 83% of the sulcus
neasurenents for supragingival nmargins were 2mm or less.
Sulcus depth and gingivitis were unchanged after five
years in nest of the cases where margins had been
placed supragingivally, but margins which had besn
placed in the gingival sulcus were associated with 2n
increase in gingival inflammation and sulcular depth.
More than one thivd of the margins which had eriginally
been subgingival were azbove the gingival crest when l

the patients were re-exanined.

The patients, during the five vears, had partic~
ipated in an oral hygiene propramme and althouph the
overall periodontal changes which occurred during tho
survey period were not great, those that did take
place were; in.the main, associated with subgingival

restoration marging.
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- 72
- Makila and Salonen (1975) found that of a group

of bridges which had been made between 1962 and 1971,
and which they were able to examine, 23% of the partial
crowns used had failed. Cement had broken in 13% and
22% of the abutments had caries at their margins.
Despite these findings full coverage crowns should not
be regarded as panaceas in fixed prosthesis construction

and each case must be considered and treated with

appreciation of the conditions and circumstances which
are related to it. Full crowns may be necessary for
retention or protection in one case and partial coverage

or intracoronal retainers more than enough to ensure

retention in another.

The important factor in maintaining a healthy per-
iodontium supporting abutment teeth is not selecting a
complete or partial crown as a retainer, but:/ rather,
having chosen the type of restoration necess#fy, ensur-
ing that as little incursion as possible is made into the
gingival sulcus. When retainers are joined adequate

allowance must be made, when positioning the joint, for

interproximal cleansing.

PONTICS:

The tissue contacting surfaces of bridge pontics
are usually porcelain, acrylic or gold. The acceptab-
ility of glazed porcelain to the epithelium is generally

84,24,35,119
acknowledged, but there is disagreement concerning gold
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and acrylic when they ave used on the gingival sur-
faces of pontics.

4
After three months Allison and Bhatia (1958) found

extensive inflammatory changes under acrylic pontics

placed in monkeys to replace first molars, but very

24
little change under porcelain. Cavazos (1968)noted

| .
dramatic response to acrylic pontics after fourmngﬁhs

and a lesser respomnse to gold, but concluded that both
these materials are undesirable ags tissue contacting
surfaces. Gade clgegg considered that gold, properly
handled, ' may be satisfactory, but that the structure
of acrylic is likely to change over a time "due to
water-i@@ﬁbitianand internal strains caused by temper-
ature changes',

84
Podshadley (1968) having examined four glazed

porcelain, five unglazed but polished porcelain, five
acrylic and.£QHr gold pontics, after six months, decided
that alth@ugh‘ﬁhey all produced some changes, they were
all equally well tolerated by the tissues.

119
Stein (1966) after the examination of five hundred

pontics decided that all materisls were susceptible to
plaque formation and calculus deposits and that rather

than the type of material used, the surface finish and

shape of the pontic were the important features that
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Calculus beneath acrylic pontics. It may also

form on porcelain or gold,but is not evident
radiographically,
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determined the state of health of the ridge. The tissues

adjacent to morve than 33% of the pontics examined showed
clinical evidence of inflammation. Many bridges which

had no evidence af‘underlying inflammation were removed
because of recurrent caries or technical failure and
gver 95% of these patients "had red ulcerative lesions of
the residual ridge mucosa corresponding to the area c¢ir-
cumscribed by the ponticks undersurface". The most
seyere lesions were beneath poorly designed stressg-broken
bridges and under pontics adjacent to the abutmenis of

long span restorations.

1The.5ﬂbja¢t of pontic design is one eon which there
are many views. Function and hygiene are the important
factors iﬁpasteriorb?iﬁgéﬁ, but in the an%eriararegiﬂn
designfm?y*hava to be aompramisedfar~aesthetigg. To
find what he considered to be a satisfactory design for
a pontic's gingival surface Stein made eighteen meii'cu-
lously polished and glazed ridge~lapped pontics for nine
patients with above average oral hygiene. (That is
pontics fitted to the facial aspect of the mucosa but
curving away from the ridge craest on the lingual side).
Three patients had gold undersurfaces, three had
acrylic and three had porcelain, Almost all the pontics
developed some degree of inflammation which becane worse
after instruction in the use of floss silk was given.
With a vridpge-lapped surface it was claimed that floss

silk scrapes the mucosa and depresses debris into the
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the irregular undersurface of the closely adapted pontic
and acts as a mechanical irritant which increases the

inflammatory response.

When the more lingual part of the undersurface was
removed the "ulcerated lesions" almost disappeared in
thirty days. When the undersurface was reduced to a
point contact the red areas completely disappeared in
thirty days. These results were with polished and re-
glazed surfacies; if the undersurfaces were not repolished
or re-glazed after adjustment there was little remission of
the inflamed areas. Modifying the outline form without

ensuring surface smoothness did not prevent inflammation.

Thirty more restorations were made with "pin point"
contact and they remained free of inflammation. With
minimal tissue contact and a well polished surface the
underlying ridge remained healthy regardless of the
material used. These observations were made over a

ten year period.

Stein regarded the. best pohtic design to be a
modified ridge lap" in the posterior region and a
"lap facing" in the ' ,anterior region with a pin point
contact on the facial slope of the residual ridge, All
surfaces should be convex and highly glazed or polished.
He found that although initially routine pin point

contact on the mucosa was made by the pontic,after a
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month there was no contact between the mucosgz and

91
the pontic. Reynolds (1968) described this type of

contact, which he alse advecated as being "minimal,

free of pressure, and thought of as having saliva

contact rether than tissue contact't,

24
In his study of 279 pontics Cavazos (1968)

concluded that the adaptation of a pontic to tiie

ridge and the depth to which a cast is scraped to
adapt the pontic, were very significant in causing
unfavourable tissue changes which ranged from mild
infiammation to acute ulceration. Ee found gold and
acrylic undegirable as tissue contacting materials

and to mﬁintain healthy, hygienic conditions for a
fixed 'pmsthesis advocated that pontics "be
constructed of highly glazed, high fusing vorcelain~gf
an ovold design with a minimal adaptation to the tissue

and properly re-inforced with a gold alloy casting”.

Pontics with excessive tissue contact, such as
the saddle shaped, which sits astride the alveolar ridge,
as well as being more likely to foster inflammation,
are said to pre-dispose the ginglvas to hyperplasia
and gingivitiﬁ? Pontics vhich extend apically beyond
the ridge and impinge on the alveolar mucosa cause
irritation and inflammatiéj?z) ~*
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pontics and marginal gingivitis around full coverage
retainers.
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35 |
Gade (1963) advocated saddle shaped pontics,
which he said reduced plaque and food retention and

could "rest in contact with mucosa without causing
clinicil signs of irritation provided that no pressure

at all is exercised on the tissues'. Stein's (19%%%
subsequent findings do not support this contention as a
genéral Tule and have shown that inflammation is less
with reduced tissue contact lingual to the crest of the
ridge, if the under surface is polished. Highly polished
saddle shaped pontics may also be ﬁan*irritating but the
modified ridge lap design advocated by Stein has been

shown to produce good results.

A high glaze or polish and lack of pressure on the
mucosa are two generally accepted requirements to reduce
Inflammation on the ridge beneath a pontic. Gold to
porcelain or geld te acrylic margins in contact with the
nmucosa arve recognised as undesirable. The join provides

84,24,35,119,150
a site for becterial accumuliion.
Reinforcement of a pontic to provide rigidity is

also impoﬁggnt for the health of the underlying ridge.
Stein (1566) found that the most severe lesions, which

had not been obvious before the bridges were removed,

were under stress+«broken and long span prostheses,
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A flexible framework will subject the underlying tissues
to intermittent pressures which may be just as injurious
as permanent pressure. 'Proliferation of mucosa along

the pontic margins seems to be typical for pontics moving
35

slightly against the ridge." Sufficient bulk of support-

ing gold, particularly in the gingivo-occlusal dimension,
35,91
must be used to ensure rlgldlty It may also be nec-

essary to increase the number of dutments to reduce movement

of a long span bridge which otherwise would have in-

sufficient periodontal support. In such a case Silness .
112

and Ohm's (1974) previously mentioned findings concern-

ing joined abutments should be borne in mind.

Embrasures between abutments and pontics, pontics
and pontics and between ab@tments should be sufficiently

wide to allow efficient cleansing,

Satisfactory conditions for the maintenance 6f
good oral hygiene are difficult to obtain when crowded
or malaligned teeth are being replaced or used as abut-
ments. For a satisfactory result, it is often advantag-

eous to remove one or more teeth to give better form
rather than fabricate a bizarre prosthesis which is

neither aesthetic mr healthy.
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Bizarre and unhealthy fixed bridges.
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OCGCLUSAL FORCES:
115

Stein (1966) considered that the occlusal dimensions

of pontics should conform to those of the remaining teeth,
and if possible recreate the anatomy of the missing tooth.
He stated that buccolingual reduction in width does not
allow the correct movement of food away from teeth and
introduces a situation similar to a malpositioned tooth,
with possible gingival proliferation, Others have ad-

vocated some reduction in buccolingual width to reduce the
35

area covered by the pontic base or to reduce the occlusal
08

forces on the abutments. The elimination of occlusal
interference whilst maintaining occlusal contact, position-

ing proximal contact points towards the buccal ensuring

that the{f;qggaﬂembrasures are longer and wider than the

uceal | and establishing marginal ridges are important
aspects of protecting the supporting structures and minor

variations in the width of the occlusal table may not

matter.

Although the cusps, inclines and grooves on the
occlusal surface of teeth improve their efficiency and
should be reproduced on restorations, the restored
occlusal anatomy should be in harmony with the patient's
existing occlusal form. Occlusal inclines on restora-
tions that are steeper than the inclines on the natural

teeth will place excessive lateral forces on the abutments.

| e e e———
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These forces may result in either the loss of the

retainer, the shifting of the abutment or increased

mobility of the abutment. If a patient's teeth are

well-worn, this wear should be reproduced on restor-
ations, which should not be designed to some pre-

conceived idea of proper shape but should conform

occlusally with the remaining teeth.

Premature, uneven or uncomfortable contact
of restorations may result in a patient clenching or
grinding his teeth, and if this is combined with
steep inclines which cause cusps to interlock, mobility

07
and bone 1loss may result.,

08
Ross (1972) suggests that large occlusal contacts

"may produce destructive forces when they are in heavy
contact with large contacts of opposing teeth for long
periods'", Long steep opposing cusps may result in

destructive lateral forces rather than forces directed

along the long axis of the tooth.

Restorations should, ideally, produce vertical
forces which are confined within those parts of the crown

directly supported by the roots. An inclined tooth will

~ 91
not stand up to forces as well as one that is erect.
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Although clinically the crown may appear to be satis-

factorily placed, there is a normal difference between

the crown and root axes of teeth which often makes it
29

difficult to achieve ideal axial loading.

The injury which results from incorrect occlusal
loading may not produce clinical signs, but may only be
visible radiographically in the early stages; often in
the furcation area. Clarke (19;%3 states that although
"radiographic analysis, Ante's Law, occlusal analysis,
periodontal assessment and inter- and intra-arch relation-
ships'" may indicate teeth which are not suitable abutments,
a ''proposed abutment tooth which adequately satisfies
all df‘these considerations may still be unable to respond
physiologically to increaced loads!". However if these
considerations are disregarded the tissue response is
likely to be unsatisfactory. The biological response
of the periodontal support is not predetermined but
will vary in individuals just as individuals' responses
to poor oral hygiene do. Consequently he advocates care-

ful radiographic assessment of bridgework to reveal signs

of occlusal trauma on the attachment apparatus of the

abutments.

If not done soon after the extraction, the replace-

ment of lower first molars with fixed bridgework often
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presents a dilemma. The sscond nolar nay have tipped
Iingually and mesially and the mesial aspect nay have

a deepensdd gingival sulcus. If a bridge is nade, the
nesial tooth gtricture of the tilted sccond molay should
be removed and the crowm carved as an upright tooth in
order to direct the orciusal force more within the crowm
and aloug the long sgxis of the tooth. Becausge of the
forces involved and the tilting of the second molar the
results are uncertain, The replacement of s@icond molags
satisfactorily is oven more unceriain. The roots of
third molars are normally directed distally aand any
mesial tilting after the extraction 0f the second molar
greatly accentuates what was originally an unsatisfac-

tory crown-root rolationship,

When a tooth has been missing Toy sone time, if
there is occlusal stability and no disconfort, despite
the drifting or ¢ilting of teeth, it is doubtful that
its replacement would be of any bene%gfg? In the cvgse
of lower molars g possible conscquence is the loss of

the abutnents as well as the tooth baing roplaced.
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88.

In the preceding pages the writer has attempted to
illustrate how, in treating dental caries or replacing
missing teeth, an environment may be created which

fosters periodontal disease. This environment results,
not so much from operative procedures followed in
carrying out treatment but rather from features of
finished restorations which facilitate the retention

of bacterial flaque in praximity to the gingiva.

Although damage apical to the cemento-enamel junction
may result in an apical down growth of epithelium, the
junctional epithelium appears well able to handle and
repair injuries to the dento-gingival attaéhmeﬁtwhich
may occur during operative procedures. On the other
hand an inflammatory reaction, on the part of the
junétional epithelium, to persistent irritation, may

cause deepening of the gingival sulcus.

The integrity of subgingival margins is difficult
to assess and marginal defects accumulate bacterial

plaque, which if located at the cervical margin of a
restoration may prolif;rate apically, causing inflammation
of the junctional epithelium and loss of periodental
attachment. This is a reason why "extension for

prevention” of dental caries has become a controversial

subject.
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Some now consider that a visible well-finished
mﬁ?gin provides better protection against secondary
caries and is more conducive to oral health than a
margin placed in an area in which it is not visible,
cannot be adequately assessed or cleaned and may well

encourage periodontal disease.

Most published reports of surveys and research
indicate the undesirability of placing margins sub-
gingivally because of the difficulty which exists 1in
removing plague from the surface of the restorations
and from marginal defects. It has been shown that in
patients who have been instructed in oral hygiene and
maintain a good standard of tooth cleanliness inflam-
mation still persists in the presence of subgingival
restorations. In fact it is more noticeable because
of the high standard of health of the rest of the
periodontal tissues.

139
Waerhaug (1976) has advocated the use of an

interdental brush to remove plaque from subgingival

interproximal restorations and suggests that if

restorations are extended subgingivally they should be
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designed with the use of such a brush in mind, and

allow access for it. Although the briish could not
remove plaque adjacent to overhanging margins, it

is claimed to prevent its apical proliferation.

The use of restorative materials which contract

when setting, are unable to take and hold a good
polish, disentegrate in the oral fluids or have

other plaque accumulating Characteristics,is undes-
irable in close relationship to the gingiva. For this
reason silicate cement, composite resin and self-
curing acrylic restorations should be limited to the

exXtent of carious lesions and should not extend to or

below the gingival crest.

The marginal integrity of restorations must be
assured and the margins placed so that they are access-
ible for cleansing. Similarly the contours of restor-
ations must allow adequate access for cleaning inter-
proximally and not provide excessive facial and lingual
supragingival bulges which may tend to retdin plaque.
They should not encroach on the interdental embrasure

displacing or disturbing the form of the papilla,
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The oc¢clusal surface should be harmonious with the
rest of the dentition and not have excessively steep
inclines which may cause traumatic injury to teeth
or their supporting tissues. It should also have

properly formed marginal ridges and proximal form to
assist in the efficient shedding of food and prevent

its impaction,

More extensive restorations such as full crowns and
fixed prostheses should be constructed aftér full
consideration has been given to the need for them and
not merely to replace a missing tooth or fill space.
Appearance, function and stabilisation of i: ter~ and
iﬁtra-arch relationships are all strong indications for
fixed bridgework, but the need, in a mouth which, although
some teeth have been missing for some time, is not
unsightly, functions comfortbly and has teeth that are
firm and stabilised is not so apparent. Treatment may be
fraught with unfortunate periodontal and occlusal

consequences which would be better avoided.

The principles of margin location and integrity,
and the desirable contours of crowns and bridge
retainers are the same as for other, less extensive

restorations. Adequate tooth preparation is escential
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to allow sufficient space for the materials chosen to be
used, without producing bulky overcontoured restorations.
Pontics should be highly pelished or glazed on the
undersurface and have ne join between materials in contact
with the tissues. They should not ¢ause any pressure

on the ridge and should have minimasl contact with it.

Care should be taken in pésitioning contact points where
bridge wnits are joined, to ensure that the interdental
papilla is not displaced and thore is adequate space

for cleansing.

The temporary cementation of crowns and bridges for
about two months in ¢order to assess any su.pected |
potential for periodontal or o.cclusal damage has been
suggested by sonme Wgriégéii?azaﬁé would appear to be a

prudent precaution teo take. The prostheses can be
renoved at the end of the trial period and the condition
of the surrounding tissues seen and if necessary the

appliances adjusted before permanent cementation.

Avareness of the hazards involved and skill in
overcoming them are necessary if, whilst attempting to
improve patients! appearence and nmasticatory function,
the creation of conditions which are inimical to the

health of the supporting tissues of thoir teeth 1is

to be avoided,
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