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Editorial

Periodontal tissues play an important role in the correct aesthetics, function and
comfort of the dentition. The presence of a healthy periodontium represents the key to
all conservative, endodontic and prosthetic therapies as an initial requirement for clinical
success. In this regard, the interaction between periodontology and restorative dentistry is
present in several clinical areas, which include the interface between the position of the
restoration margins, the contours of the dental crown and the subsequent response of the
gingival tissues to conservative and prosthetic restorations.

In this regard, the strong relationship between iatrogenic factors due to the use of
biomaterials and periodontal problems have been the subject of study in the last decades.
Subsequently, for several decades many studies have focused their attention on different
aspects of the interaction of the periodontal-restorative interface, such as “position of
the restoration with respect to the gingival margin, presence of protrusions, presence of
marginal losses, surface roughness and type of restorative material” [1].

Among the various fields of research, one of the most studied mechanisms by which
dental restorations can affect periodontal health is the increase in the accumulation of
bacterial plaque at the interface. However, changes in the composition of the subgingival
microbiota have also been described in the presence of overflowing metal restorations with
an increase in pathogenic periodontal microflora [2]. These conditions can be accelerated
or worsened if associated with the presence of orthodontic treatment or in young patients.
Cross-sectional data on microbiological changes occurring in subgingival flora after place-
ment of well subgingival restorations made with different materials used in dentistry were
reported by van Dijken et al. [3], while there is still no specific evidence with long-term
follow-up.

The marginal periodontium is a highly important position to be considered in restorations
involving the cervical third of the dental element and prosthetic restoration (Figure 1). In this
regard, much attention should be paid to the periodontium’s response to irritants resulting from
imprudent techniques, which can initiate or add to existing gingival inflammation. In turn, loss
of periodontal support and subsequent tooth loss can occur if the condition is not recognized
and treated in its early stages [4–8]. Dental restorations or appliances are often associated with
the development of gum inflammation, especially when they are subgingivally located. In this
regard, restorations can affect biological width if they are placed deep in the sulcus or within
the junctional epithelium. This can 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 [9].
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[11] reported increased gingival bleeding and greater probing depth with the use of resin-
based restorations, compared to other restorative materials. 

 
Figure 1. Periodontal tissue-dental materials interface. 

However, van Dijken et al. [12] reported a significant increase in gingival inflamma-
tion with composite resin 3–4 years after restoration. This observation is based on the 
principle that surface deterioration resulting in increased plaque accumulation occurs af-
ter in vivo wear in composite resin restorations. This observation may explain the rela-
tionship between subgingival composite resin restorations and gingival health. 

Additionally, several studies have documented increased inflammation or recession 
of the gingiva adjacent to restorations where plaque indices are low. In these studies, the 
products released from the materials could cause inflammation in the absence of plaque 
or could inhibit plaque formation and cause inflammation of the gum [13–16]. Some basic 
research has been conducted in vitro, showing that dental materials and plaque compo-
nents can synergize to increase inflammatory reactions. The cements exhibit certain cyto-
toxicity in the recently set state, but this substantially decreases with time with an im-
portant action by the saliva proteins [17]. 

In vitro tests revealed that the initial direct contact of the composites with the gingival 
fibroblasts is highly cytotoxic. This cytotoxicity is mainly from uncured components in 
the air inhibited layer filtering from the materials [18]. Other in vitro studies, which had 
“aged” the composites in artificial saliva for up to six weeks, have shown that toxicity 
decreases in some materials but remains high in others [19]. 

Another problem to be analyzed is that of the alloys used for dental prostheses. Cast 
alloys have a long history of in vivo use with a generally good record of biocompatibility. 
Some questions have arisen about the biological responsibility of elemental release from 
many of the formulations developed over the past 10 years, but there is no clinical evi-
dence that biomaterials can represent concerns other than hypersensitivity. 

Nickel allergy is a relatively common problem, occurring in 10% to 20% of women, 
and is a significant risk from nickel-based alloys because the release of nickel ions from 
these alloys is generally greater than from noble alloys [20]. 

Palladium sensitivity has also been a concern in some countries, although a true pal-
ladium allergy is one-third as common as nickel allergy. However, it has been clinically 
documented that patients with palladium allergy are virtually always allergic to nickel. 
The reverse, however, is not true. In vitro, numerous articles have been published on the 
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Available data on the effects of composite resin restorations on gingival health is still
controversial. Larato et al. [10] reported that class V composite resin restorations adjacent
to the subgingival region lead to gingival inflammation. Similarly, Willershausen et al. [11]
reported increased gingival bleeding and greater probing depth with the use of resin-based
restorations, compared to other restorative materials.

However, van Dijken et al. [12] reported a significant increase in gingival inflamma-
tion with composite resin 3–4 years after restoration. This observation is based on the
principle that surface deterioration resulting in increased plaque accumulation occurs after
in vivo wear in composite resin restorations. This observation may explain the relationship
between subgingival composite resin restorations and gingival health.

Additionally, several studies have documented increased inflammation or recession
of the gingiva adjacent to restorations where plaque indices are low. In these studies,
the products released from the materials could cause inflammation in the absence of
plaque or could inhibit plaque formation and cause inflammation of the gum [13–16].
Some basic research has been conducted in vitro, showing that dental materials and plaque
components can synergize to increase inflammatory reactions. The cements exhibit certain
cytotoxicity in the recently set state, but this substantially decreases with time with an
important action by the saliva proteins [17].

In vitro tests revealed that the initial direct contact of the composites with the gingival
fibroblasts is highly cytotoxic. This cytotoxicity is mainly from uncured components in the
air inhibited layer filtering from the materials [18]. Other in vitro studies, which had “aged”
the composites in artificial saliva for up to six weeks, have shown that toxicity decreases in
some materials but remains high in others [19].

Another problem to be analyzed is that of the alloys used for dental prostheses. Cast al-
loys have a long history of in vivo use with a generally good record of biocompatibility.
Some questions have arisen about the biological responsibility of elemental release from
many of the formulations developed over the past 10 years, but there is no clinical evidence
that biomaterials can represent concerns other than hypersensitivity.

Nickel allergy is a relatively common problem, occurring in 10% to 20% of women,
and is a significant risk from nickel-based alloys because the release of nickel ions from
these alloys is generally greater than from noble alloys [20].

Palladium sensitivity has also been a concern in some countries, although a true
palladium allergy is one-third as common as nickel allergy. However, it has been clinically
documented that patients with palladium allergy are virtually always allergic to nickel.
The reverse, however, is not true. In vitro, numerous articles have been published on
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the effects of metal ions on cells in gum tissues, such as epithelial cells, fibroblasts, and
macrophages.

For the most part, the concentrations of metal ions needed to cause problems with
these cells in vitro are greater than those released by most casting alloys. However, the most
recent research has shown that prolonged exposures to low doses of metal ions can also
have biological responsibilities.

The biocompatibility of the dental material depends on its position, composition,
and interactions with the oral cavity. Metallic, ceramic, and polymeric materials [21–23]
elicit different biological responses due to their differences in composition. Furthermore,
the various biological responses to these materials are determined by the release of their
components and whether these components at their released concentrations are toxic,
immunogenic, or mutagenic. Its position in the oral cavity partially determines the bio-
compatibility of a material [24–27]. Materials that appear biocompatible in contact with
the surface of the oral mucosa can cause adverse reactions if they are implanted beneath
it (Figure 2). The surface characteristics of a material that promote or discourage the
attachment of bacteria, host cells, or biological molecules determine whether the material
will promote plaque retention, integrate with bone, or adhere to dentin.
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All the above evidence demonstrates how periodontal health and dental restorations
are closely related. Periodontal health is essential for the proper functioning of all restora-
tions, while functional stimulation due to dental restorations is necessary for periodontal
protection. Coronal fillings with incorrect occlusal modeling, oversized proximally or on
the vestibular surfaces, or with poor interproximal contact, negatively impact the healthy
periodontium and establish an additional irritation source for the periodontium already
affected by the disease.

In this regard, it is essential to underline how the periodontium must remain healthy
for the restorations to last for a long time, so that the teeth are maintained.

This Special Issue will provide information on the dynamic changes and challenges at
the interface of biomaterials and dental technologies, aiming to improve dental treatment
options and dental care.

To maintain or enhance the patient’s aesthetic appearance, the tooth/tissue interface
must possess a healthy and natural appearance, with gingival tissues surrounding the
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properly restored teeth. For the periodontium to remain healthy, it is essential that the
restoration is regularly and adequately performed to respect the periodontal tissues with
a highly harmonious relationship that allows to preserve the oral tissues, the restoration
itself, and the long-term clinical and biological success of the therapy.
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