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latrogenic Damage to Periodontium by Restorative Treatment Procedures:

An Overview
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Abstract: The regenerative capability found in most other tissues is not possessed by teeth. Hence, enamel or dentin once
lost as a result of caries, trauma, wear, and restorative materials must be replaced to restore form and function. Teeth re-
quire preparation to receive restorations, and these preparations must be based on fundamental principles from which ba-
sic criteria can be developed to help predict the success of restorative treatment.
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INTRODUCTION

Periodontal tissues play an important role in proper es-
thetics, function, and comfort of the dentition. Healthy pe-
riodontium is required for all prosthetic and restorative
therapies as a prerequisite for successful outcome. The inter-
play between periodontics and restorative dentistry is present
at many fronts, including location of restorative margins,
crown contours, and response of the gingival tissues to
restorative preparations. The close relationship of iatrogenic
factors with periodontal breakdown was originally recog-
nized by Black 1912 [1]. The relationship between dental
restorations and periodontal health has been thoroughly in-
vestigated for many years. Many studies have focused their
attention on different aspects of the periodontal- restorative
interaction, such as “position of the restoration with respect
to the gingival margin, presence of overhangs, presence of
marginal leakage, roughness of the surfaces, and the type of
restorative material” [2].

The most reliable mechanism by which dental restora-
tions may affect marginal health is the increase of plaque
accumulation; however, modifications of the composition of
the subgingival microbiota have also been described in the
presence of overhanging metal restorations with an increase
in putative periodonto pathogenic micro flora [3]. Cross-
sectional data on the microbiological changes occurring in
the subgingival flora after the placement of well subgingival
restorations performed with different materials used in den-
tistry were reported by van Dijken et al. [4], whereas longi-
tudinal observations are still lacking.

The marginal periodontium is a location the fields of re-
storative dentistry and periodontics overlap. Conversely, a
close attention should be paid to the response of the perio-
dontium to the irritants arising from careless techniques,
which can initiate or add to existing gingival inflammation.
In turn, loss of periodontal support and subsequent tooth loss
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can result if the condition is not recognized and treated in its
early stages. Dental restorations or appliances are frequently
associated with the development of gingival inflammation,
especially when they are located subgingivally. This may
apply to subgingivally, placed on lays, crowns, fillings, and
orthodontic bands. Restorations may impinge on the biologic
width by being placed deep in the sulcus or within the junc-
tional epithelium. This may promote inflammation and loss
of clinical attachment with apical migration of the junctional
epithelium and reestablishment of the attachment apparatus
at a more apical level. Diseased pulps and missing tooth
structure are replaced routinely with inert materials, but no
material can substitute for a lost periodontal ligament.

Data available on the effects of composite resin restora-
tions on gingival health are still controversial. Larato [5]
reported that class VV composite resin restorations adjacent to
subgingival region leads to gingival inflammation. Hammer
& Hotz reported more frequent inflammatory processes of
the gingiva in the presence of composite resin restorations,
than those with the placement of metal restorations [6]. Simi-
larly, Willershausen et al. [7] reported increased gingival
bleeding and an increased probing depth with the use of
resin-based restorations, as compared with other restorative
materials.

Blank et al. [8] observed that the health of the gingiva is
not affected by correctly finished and contoured composite
resin restorations, and Van Dijken et al. [9] reported that
gingival inflammation was not significant with 1- year old
composite resin restorations that are given subgingivally.
However van Dijken et al. [9] reported significant increased
gingival inflammation with 3-4 year-old composite resin
restorations. This observation is based on principle that the
surface deterioration with a subsequent increase in plaque
accumulation occurs after in vivo wear in composite resin
restorations. This observation can explain the relationship
between subgingival composite resin restorations and gingi-
val health.

Antibacterial activity has been reported with amalgam,
and this is due to the presence of mercury, copper, and zinc.
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Similarly, fluoride, which continuously seeps from the sur-
face of the glass ionomer cement, interferes with the early
adherence of bacteria to the restoration surface [10]. The
growth and metabolism of the bacteria are also suppressed
by fluoride.

Van Dijken and Sjostrom found “significant alterations in
the amount of gingival crevicular fluid (GCF) around sound
tooth surfaces and 1-year-old composite resin restorations,
from which he concluded that although not macroscopically
evident, subclinical gingival inflammation may be produced
by composite resin restorations” [10].

MARGINS OF RESTORATIONS

Deficient dental restorations or prostheses are the con-
tributing factors to gingival inflammation and periodontal
destruction. Inadequate dental procedures that contribute to
the deterioration of the periodontal tissues are referred to as
iatrogenic factors.

Features of dental restorations and removable partial den-
tures that are significant to the maintenance of periodontal
health include,

(1) The placement of the gingival margin for the restoration,

(2) The space between the margin of the restoration and the
unprepared tooth,

(3) The contour of restorations,

(4) The occlusion,

(5) Materials used in the restoration,

(6) The restorative procedure itself, and

(7) The design of the removable partial denture.

The information of biologic width should be applied
when positioning the restorative margins, particularly in the
esthetic zone where the main treatment goal is to cover the
junction of the margin with the tooth.

The placement of the restoration margin depends greatly

on,
1. Esthetics.

2. Need for additional retention of the restoration.

3. Degree of personal oral hygiene.

4. Susceptibility of the individual to root caries.

5. Susceptibility of the marginal gingiva to irritants.

6. Morphological characteristics of the marginal gingival.
7. Degree of gingival recession.

8. Severe cervical abrasion.

9. Overhanging margins of dental restorations.

Over hanging margins of dental restorations add to the
severity of periodontal disease by,

1. Altering the ecologic balance of the gingival sulcus to an
area that favors the growth of disease-associated organ-
isms (predominantly gram-negative anaerobic species) at
the cost of the health-associated organisms (predomi-
nantly gram-positive facultative species) [11].
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2. Preventing the patient's access to remove accumulated
plaque (Fig. 1).

Fig. (1). Radiograph of amalgam overhanging on the distal surface
of maxillary second molar that is a contributing source of plaque
retention and gingival inflammation.

The frequency of overhanging margins of proximal resto-
rations varies from 16.5% to 75% in different studies [12].
An extremely important statistical relationship has been re-
ported between marginal defects and reduced bone height
[13]. Removal ofoverhangs (Fig. 2) allows more effective
plague control, resulting in decreased gingival inflammation
and a slight increase in radiographic alveolar bone support
[14].

Fig. (2). Radiograph of the same patient after the amalgam has been
removed.

Adjacent periodontal tissues play a role in the placement
of gingival margins for a restoration [15].

Various studies have presented a positive correlation be-
tween marginslocated apical to the gingivalmargin and the
presence of gingival inflammation [16]. Subgingival margins
lead to increased plague accumulation, more severe gingivi-
tis, and deeper pockets.

Even high-quality restorations, if placed subgingivally,
will increase plaque accumulation, gingival inflammationand
the rate of gingival fluid flow [17].
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Fig. (4). A Polished gold alloy crown demonstrates surface scratch. B.Gold alloy crown that had been in the mouth for several years has
scratches filled with deposits. (From Silness J: Dental Clin North Am 24: 317, 1980. 2).

Fig. (5). After cementation, luting material prevents approximation of the crown margin and the finishing line, leaving part of the prepared
tooth uncovered (area between arrowheads) (From Silness J: Dent Clin North Am 24: 317, 1980).

Margins placed at the level of the gingival crest cause Marginal roughness is because of following sources:

less severe gingival inflammation compared to subgingivally 1) Grooves and scratches present in the surface of carefully

placed margins, where as supragingival margins are associ- olished acrylic resin, porcelain, or gold restorations
ated with a degree of periodontal health similar to that seen ?Fig 4) Y P ’

with non-restored interproximal surfaces [18].

2) Separation of the restoration margin and luting material
from the cervical finish line, thereby exposing the rough
surface of the prepared tooth (Fig. 5).

Roughness in the subgingival (Fig. 3) area is said to be a
major contributing factor to plaque accumulation and subse-
quent gingival inflammation [19]. The subgingival zone is
composed of the margin of the restoration, the luting mate- 3) Inadequate marginal fit of the restoration. Subgingival
rial, and the prepared as well as the unprepared tooth surface. margins typically have a gap of 20 to 40 um between the



220 The Open Dentistry Journal, 2015, Volume 9

margin of the restoration and the un-prepared tooth.
Colonization of this gap by bacterial plaque undoubtedly
contributes to the detrimental effect of margins placed in
a subgingival environment.

4) Dissolution and fragmentation of the luting material be-
tween the preparation and the restoration, leaving a space

(Fig. 6).
Patients existing sulcus depth should be considered and
used as a guideline when restorative margins are placed.

1. If the sulcus probes 1.5mm or less, the margin of the res-
toration should be placed 0.5mm below the crest of the
gingival tissue. This is particularly significant on the fa-
cial aspect and prevents biologic width destruction in a
patient who is at high risk.

2. If the sulcus probes more than 1.5mm, the margin should
be placed below the crest of the gingival tissue at one
half the depth of the sulcus.

3. If the sulcus is greater than 2mm, then it has to be as-
sessed whether to lengthen the teeth by gingivec to my to
create a sulcus depth of 1.5 mm. Then follow rule 1. The
rationale for rule 3 is that deep margin placement is more
demanding and the stability of the free gingival margin is
less predictable when a deep sulcus is present.

The major cause of plaque buildup and the resultant in-
flammatory response is due to roughness of the restoration in
the subgingival area [20]. The subgingival zone is made up
of the crown and the margin of the restoration, the luting
material, and the prepared tooth surface. Various types of
roughness have been described like:

e Stripes and scratches in the surface of properly polished
acrylic resin, porcelain, or gold restorations.

e Separation of the cervical crown margin and the cervical
margins of the finishing line by the luting material, ex-
posing the rough surface of the prepared tooth.

e Dissolution and disintegration of the luting material, caus-
ing crater formation between the preparation and the resto-
ration. And the inadequate margin fit of the restoration.
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CAVITY PREPARATION

Care should be taken not to damage the gingival tissues
during cavity preparation. Slight abrasions heal rapidly, but
it can be avoided if possible, as such abrasions cause reces-
sion, thus depleting the entire zone of attached gingiva and
recession. Even biologic width should be taken in to consid-
eration when the margins have to be placed within the gingi-
val crevice as it’s the most susceptible of all the supporting
structures to periodontal disease. To avoid this, rubber dam
can be used or a thin blunted instrument to retract the free
gingival margin or by using a retraction cord (ideally 2-0).
Even intra crevicular margins can be placed less traumati-
cally by the use of hand cutting instrument such as the mar-
gin trimmer. Retraction cord — prevents crevicular bleeding -
Prevents pooling of crevicular fluid during impression
making.

APPLICATION OF THE RUBBER DAM

During routine operative procedures, therubber dam is
exceptionally useful in guarding the surrounding gingival
tissue. It protects thegingiva against abrasion and keeps the
area free from contamination by saliva or debris, thus ensur-
ing well placed restorations. It also retracts the free gingival
margin which helps in placing the margins of the restoration
intracrevicularly, to make good impressions, finishing the
gingival margins of the restoration and once the restorations
have been cemented, to remove excess cement and loose
debris. During crown preparation though the rubber dam
cannot be placed as it interferes with adequate intracrevicular
margin extension in such cases, there are chances of exces-
sive gingival abrasion with stones or burs. Such chances are
more where the zone of attached gingiva is insufficient or
where the surrounding gingival tissues are thin and delicate.
Rubber dam clamps if forced subgingivally causes stripping
of the junctional epithelium and gingival connective tissue
attachment and it should not be placed for longer duration of
time as it can cause ischemia which can lead to tissue
sloughing and subsequent recession can result.

Fig. (6). Craters have formed after dissolution and disintegration of the luting material. Spherical bodies are not identified. C, Crown; R,

root. (From Silness J: Dent Clin North Am 24: 31 7, 1980).
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PLACING THE MATRIX

After cavity preparation, a properly designed and con-
toured matrix should be placed so that it does not injure the
biologic width and yet can be adapted accurately to the mar-
gins. In case of class Il restorations, additional placements of
interdental wedges are required for a well contoured restora-
tion but it should be placed with care. Matrix should be rigid
and well- contoured to reproduce proper form and to prevent
intracrevicular overhangs.

Improperly Contoured Interdental Restorations Include:-
- insufficient or absent interdental contacts

- interdental under contour or over contour at the gingival
third

- gingival over hangs

All these factors contribute to inter dental food impaction
and exaggerated accumulation and retention of microbial
plaque, which could result in caries and/ or periodontal break
down. In judicious separation of anterior teeth for class III
restoration can also cause injury to the periodontal ligament.
Separation should be minimal and should not exceed the
width of the periodontal ligament and any separating device
should be removed as soon as possible.

HYPERSENSITIVITY TO DENTAL MATERIALS

Inflammatory gingival responses have been reported re-
lated to the use of nonprecious alloys in dental restorations
[21]. Typically, the responses have occurred to alloys con-
taining nickel, although the frequency of these occurrences is
controversial [22]. Hypersensitivity responses to precious
alloys are extremely rare, and these alloys provide an easy
solution to the problems encountered with the nonprecious
alloys.

More significantly, tissues respond more to the differ-
ences in surface roughness of the material than to the com-
position of the material [23]. The rougher the surface of the
restoration subgingivally, the greater are the plaque accumu-
lation and gingival inflammation.

In clinical research, porcelain highly polished gold, and
highly polished resin all show similar plaque accumulation.
Regardless of the restorative material selected, a smooth
surface is essential on all materials subgingivally.

PROVISIONAL RESTORATIONS

Three critical areas must be effectively managed to pro-
duce a favorable biologic response to provisional restora-
tions [24]. The marginal fit, crown contour, and surface fin-
ish of the interim restorations must be appropriate to main-
tain the health and position of the gingival tissues during the
interval until the final restorations are delivered. Temporary
restorations that are improperly adapted at the margins, that
are over or under contoured, and that have rough or porous
surfaces can result in inflammation, over growth, or reces-
sion of gingival tissues. The outcome can be unpredictable;
and unfavorable changes in the tissue structures can com-
promise the success of the final restoration.
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MARGINAL FIT

Marginal fit has clearly been implicated in producing an
inflammatory response in the periodontium. It has been
shown that the level of gingival inflammation can increase
corresponding with the level of marginal opening [25]. Mar-
gins that are significantly open (several tenths of a millime-
ter are capable of harboring large numbers of bacteria and
may be responsible for the inflammatory response seen.
However, the quality of marginal finish and the margin loca-
tion relative to the attachment are much more critical to the
periodontium than the difference between a 20-pum fit and a
100-um fit [26].

CROWN CONTOUR

Restoration contour has been described as extremely im-
portant to the preservation of periodontal health [27]. Proper
contour provides access for hygiene, has the features to cre-
ate the desired gingival form, and has an agreeable visual
tooth contour in aesthetic areas.

Evidence from human and animal studies clearly demon-
strate an association between over contouring and gingival
inflammation, whereas under contouring does not produce
any adverse periodontal effect [28]. The most common cause
of over contoured restorations is insufficient tooth prepara-
tion by the dentist, which forces the technician to produce a
bulky restoration to provide room for the restorative mate-
rial. In areas of the mouth where aesthetic considerations are
not critical, a flatter contour is always acceptable.

SUBGINGIVAL DEBRIS

An adverse periodontal response can be created if debris
is left below the tissues during restorative procedures. The
source can be retraction cord, impression material, provi-
sional material, or either temporary or permanent cement
[29]. The diagnosis of debris as the cause of gingival in-
flammation can be confirmed by examining the sulcus sur-
rounding the restoration with an explorer, removing any for-
eign bodies, and then monitoring the tissue response. It may
be necessary to provide tissue anesthesia for patient comfort
during the procedure.

CONCLUSION

Periodontal health and dental restorations are very
closely related. Periodontal health is essential for correct
functioning of all restorations while the functional stimula-
tion due to dental restorations is necessary for periodontal
protection. Coronal obturations with incorrect occlusal mod-
eling, oversized proximally or on the vestibular/oral surfaces
of teeth, along with fillings, deficient inter proximal contact,
negatively impact the healthy periodontium and, moreover,
establish an added source of irritation for the periodontium
already affected by disease.

The periodontium must remain healthy for restorations to
last long term, so that the teeth are maintained. For the pe-
riodontium to remain healthy, restorations must be suitably
managed in critical areas so that they are in harmony with
their adjacent periodontal tissues. To retain or improve the
patient's aesthetic appearance, the tooth / tissue interface
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must possess a healthy natural appearance, with gingival
tissues surrounding the restored teeth in an appropriate man-

ner.
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