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Abstract

Background and Objectives: Periodontal health represents a condition characterized by home-
ostasis between the teeth and the surrounding supporting tissues and implies the absence
of inflammation, confirmed by the lack of bleeding, epithelial attachment loss, mobility, or
periodontal pocket formation. Fixed prosthetic restorations may compromise periodontal
health already during the fabrication phase, given that decisions made during their plan-
ning and placement affect long-term clinical outcomes. The aim of this manuscript was
to provide insight into the interaction between periodontal tissues and fixed prosthetic
restorations. Materials and Methods: A narrative literature review was conducted using a
structured search of the PubMed/MEDLINE, Scopus, and Google Scholar databases to
identify studies addressing periodontal health in relation to fixed dental prostheses. The
impacts of tooth preparation, gingival retraction methods, supracrestal tissue attachment,
periodontal phenotype, crown emergence profile, and marginal fit of various biomaterials
were analyzed. Results: According to the literature data, subgingival margin placement
and violation of the supracrestal tissue attachment (biological width) induce chronic in-
flammation, loss of epithelial attachment, and alveolar bone resorption. Gingival retraction
agents, used in chemomechanical retraction procedures, particularly ferric sulfate-based
agents, may lead to a transient but significant spike in inflammatory markers and dysbio-
sis of the subgingival microbiome. Contemporary approaches, such as the biologically
oriented preparation technique and the use of CAD/CAM (Computer-Aided Design and
Computer-Aided Manufacturing) technology, may improve the precision of marginal fit.
Zirconia restorations exhibit significantly better biocompatibility and reduced microbial
adhesion compared to metal–ceramic restorations. Conclusions: Biological response of the
periodontium to fixed prosthetic restorations depends on the complex interaction between
the material, position of the marginal line, and oral hygiene control. Regardless of the
material used or the fabrication technique employed, adequate plaque control and regular
maintenance remain key factors in preserving periodontal health.
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1. Introduction
The increasing prevalence of fixed prosthetic restorations, crowns, and bridges further

emphasizes the importance of a thorough understanding of their interaction with periodon-
tal tissues. The term periodontium encompasses a group of anatomical structures that play
a crucial role in supporting the teeth, ensuring their vascularization and proprioception,
as well as protecting them from pathogenic oral biofilms. Periodontal health is of key
importance for the longevity of prosthetic reconstructions. Attention directed toward
specific laboratory and clinical procedures can help reduce the risk of periodontal diseases
that occur after the placement of fixed restorations [1].

Periodontal health represents a condition characterized by homeostasis between the
teeth and the surrounding supporting tissues and implies the absence of inflammation,
confirmed by the lack of bleeding, epithelial attachment loss, mobility, or periodontal
pocket formation. According to various studies, there is a relationship between periodontal
health status and the longevity and retention of fixed prosthetic restorations. The health of
periodontal tissues directly affects tooth durability; therefore, fixed prosthetic restorations,
which may influence the condition of the periodontium, indirectly affect the duration of
their clinical functionality as well [2–4].

Fixed prosthetic restorations may compromise periodontal health already during
the fabrication phase, given that decisions made during their planning and placement
affect long-term clinical outcomes. Several laboratory and clinical factors influencing
the condition of the periodontium in the presence of prosthetic restorations have been
identified [5–7]. Based on the literature data, preservation of the supracrestal tissue attach-
ment (previously referred to as the biologic width) has been established as a key, unifying
concept in the evaluation of these still insufficiently clarified interactions. Failure to respect
this important dimension leads to impairment of periodontal health, initiating inflamma-
tory processes, damage to the epithelial attachment, and, in advanced cases, progressive
tooth mobility and ultimately tooth loss [8–10]. The supracrestal tissue attachment is de-
fined as the distance from the epithelial attachment to the crest of the alveolar bone. Its
violation may occur as a result of excessive tooth preparation, placement of the crown mar-
gin at or apical to the alveolar bone crest, or excessive reduction of occlusal surfaces. The
result of all these factors is loss of epithelial attachment and development of periodontal
disease [11].

Understanding the role of fixed prosthetic restorations in preserving periodontal
health requires knowledge of numerous relevant terms and concepts. The biomechanical
stability of fixed prosthetic restorations is determined by factors such as the precision
of marginal fit and the biocompatibility of the materials used, as well as the design of
the preparation and the restoration itself. Each of these factors may affect the functional
longevity of the restoration and its ability to provide adequate marginal sealing [12].

The aim of this narrative review was to provide insight into the interaction between
periodontal tissues and fixed prosthetic restorations based on a selected review of the liter-
ature from relevant electronic databases (PubMed/Medline, Scopus, and Google Scholar).

2. Materials and Methods
A comprehensive literature search was conducted to identify studies addressing

periodontal health in relation to fixed dental prostheses. The search was performed using
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the following keywords: “tooth preparation”, “retraction methods”, “dental ceramics”,
“metal-ceramics”, “marginal fit”, “crown”, “fixed dental prostheses”, “periodontium”,
“marginal gap”, and “complications”.

Electronic databases, including PubMed/MEDLINE, Scopus, and Google Scholar,
were systematically searched. The literature published from 1971 to May 2026 was searched
and analyzed.

The inclusion criteria comprised original clinical studies (randomized controlled tri-
als, prospective and retrospective cohort studies, case–control studies, and cross-sectional
studies), systematic reviews, and meta-analyses evaluating the relationship between fixed
dental prostheses and periodontal tissues. Studies investigating the influence of tooth
preparation, gingival retraction methods, restorative materials, marginal adaptation, crown
contours, finish line design, and prosthesis-related biological complications on periodon-
tal health were also included. Only full-text articles published in the English language
were considered.

The exclusion criteria included case reports, case series with a limited number of
patients, conference abstracts, letters to the editor, editorials, studies not directly related to
periodontal tissues and fixed prosthodontics, articles published in languages other than
English, and studies with insufficient methodological or outcome data.

A total of 127 publications were screened. Studies meeting the inclusion criteria
were included and critically analyzed. The restriction to English-language publications
represents a limitation of this review, as relevant studies published in other languages may
have been excluded, introducing the potential for language bias. Table 1 summarizes the
study types included in this review.

Table 1. Classification of studies included in the review.

Type of Study References Number of Studies
Included in the Review

Review [1–4,7–10,13–62] 59

Clinical study [5,6,11–13,63–99] 42

In vitro study [100–117] 18

Animal experiment [118–120] 3

This study was designed as a narrative review because it addresses multiple interre-
lated aspects of fixed prosthodontics and periodontal health, including tooth preparation,
gingival retraction, restorative materials, marginal adaptation, finish line design, and bi-
ological complications. The available evidence is methodologically heterogeneous with
respect to study design, populations, interventions, and outcome measures, precluding
a meaningful systematic review or meta-analysis. A narrative approach was, therefore,
considered more appropriate, as it enables a comprehensive synthesis of the available
evidence, reflects the historical development of the field over more than five decades, and
provides clinically relevant conclusions.

The main potential sources of bias in this narrative review include selection bias, lan-
guage bias resulting from the inclusion of English-language publications only, publication
bias, and the methodological heterogeneity of the included studies. Factors found to affect
the periodontium include the following: iatrogenic damage during tooth preparation and
impression, subgingival position of the finish line of the restoration, gingival retraction
procedures, supracrestal tissue attachment, periodontal phenotype, emergence profile, and
characteristics of dental materials.
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3. Discussion of Factors Affecting Periodontal Health with
Fixed Restorations
3.1. Tooth Preparation and Impression

The process of fabricating fixed prosthetic restorations plays a key role in determin-
ing clinical success and preserving periodontal health after the integration of the final
restoration into the orofacial system.

The etiology of periodontal tissue damage during the fabrication of fixed restorations
is multifactorial and includes various clinical and technical aspects of therapy, including
tooth preparation and the position of the preparation margin [13,63,64], gingival retrac-
tion and impression-taking procedures [14,65–67], the fabrication and use of provisional
restorations [14], the use of different types of cements, and the cementation procedure
itself [100].

Periodontal diseases are characterized by a chronic inflammatory course and arise as
a consequence of the body’s response to the presence of pathogenic microorganisms. Tooth
preparation for fixed prosthetic restorations may cause mechanical damage to the gingival
tissue, which is often accompanied by exudation and edema, thereby creating a favorable
environment for the colonization and penetration of microorganisms. If not diagnosed in
a timely manner and adequately treated, even mild gingival inflammation may progress
toward the destruction of deeper periodontal structures, with permanent consequences
for oral health, including tooth loss. The course and outcome of these diseases are largely
determined by the immune response of the host [4,101].

Initial changes in the periodontal tissue, primarily in the form of gingival inflammation
that subsequently leads to further destruction of periodontal tissues, may occur during
tooth preparation [1,15]. The very process of removing hard dental tissue in order to create
space for an artificial restoration is highly invasive and, in addition to causing reversible
hyperemia of the dental pulp, also leads to changes in the gingival tissue, manifested by
increased gingival index and bleeding index values [5].

The positioning of the finish line during tooth preparation represents one of the key
determinants of the success of fixed prosthodontic therapy, particularly from the standpoint
of preserving periodontal health and ensuring the longevity of prosthetic restorations. An
adequately positioned preparation margin enables the preservation of the supracrestal
tissue attachment and maintenance of biological balance in the periodontium, thereby
reducing the risk of inflammatory changes and attachment loss.

In contrast, subgingival positioning of the finish line may lead to chronic gingi-
val irritation, inflammation, infection, progressive attachment loss, and alveolar bone
resorption [16,102]. Supragingival or controlled shallow subgingival placement of the
preparation margin allows for better dental plaque control, facilitates oral hygiene mainte-
nance, and reduces the likelihood of periodontal complications. The concept of extending
into the gingival sulcus to a depth of up to 0.5 mm is also referred to as the “equigingival
finish line” and is recommended for adequate retention and resistance of the artificial
crown, as well as its esthetics [121].

Iatrogenic damage during the fabrication of fixed prosthetic restorations may compro-
mise the supracrestal tissue attachment and predispose to the development of subgingival
caries, as well as lead to uncontrolled inflammatory processes and destruction of periodon-
tal tissues [122].

Nevins and Skurow emphasized that, in cases where subgingival positioning of the
finish line is indicated, the dentist should avoid damaging the epithelial and connective tis-
sue attachment during tooth preparation and impression taking. They also recommended
limiting the extension of the subgingival margin to 0.5–1.0 mm, given that it is clini-
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cally impossible to precisely determine the boundary between the sulcular and junctional
epithelium [68].

Studies conducted by Jovanović et al. on a homogeneous group of subjects with
periodontally treated teeth demonstrated an increase in gingival index and bleeding index
values immediately after subgingival tooth preparation. The values of these indices re-
mained elevated compared to baseline at both 24 and 72 h after preparation, but gradually
decreased over time, indicating the reversibility of the process. In addition, cytomorphome-
tric measurements showed an increase in inflammatory markers, with a tendency for their
values to decline over time. The reversibility of these changes suggests that adherence to the
principles of tooth preparation can prevent permanent damage to periodontal tissues [5].

The same group of authors studied the increase in matrix metalloproteinase-9 (MMP-
9), as an inflammation marker in periodontal diseases, before and after the preparation
of a previously restored homogeneous group of teeth. They showed that the values of
this proinflammatory cytokine increase, but also that MMP-9 levels return to the baseline
range over time (after three days), indicating the absence of permanent gingival damage
during tooth preparation. Lower values were observed in the case of an equigingival
compared to a subgingival finish line position. The same study also suggested a tendency
for an increase in the number of anaerobic microorganisms in the gingival crevicular fluid.
The results revealed a more pronounced increase in Aggregatibacter actinomycetemcomitans
in association with a subgingivally positioned finish line, whereas equigingival margins
were associated with less pronounced alterations in the oral microbiota. In addition, a
decrease in Prevotella intermedia and Tannerella forsythia was observed following preparation,
particularly in the group with equigingival margins. These findings suggest a greater
periodontal risk associated with subgingival finish lines and the need for further research
into their impact on gingival health [17].

Infectious periodontopathogens represent a complex group of predominantly anaer-
obic bacteria within the subgingival biofilm, among which Porphyromonas gingivalis, Tan-
nerella forsythia, and Treponema denticola (the so-called “red complex”), as well as Aggre-
gatibacter actinomycetemcomitans, Fusobacterium nucleatum, and Prevotella intermedia, are
particularly prominent. These microorganisms play a key role in the initiation and progres-
sion of periodontal diseases through the production of virulence factors and modulation
of the host immune response, ultimately leading to chronic inflammation, connective
tissue degradation, and alveolar bone resorption [18,69,123]. The contemporary concept
of periodontitis pathogenesis is based on oral microbiome dysbiosis, whereby the dom-
inance of periodontopathogenic species disrupts homeostasis and triggers destructive
immunoinflammatory processes in periodontal tissues [124].

Damage to the periodontal tissue during impression-taking is associated with the
gingival retraction procedure, which aims to achieve apical and lateral displacement of the
marginal gingiva and dry the gingival sulcus area to obtain a more accurate impression
of the finish line. Optimal impression-taking of this demarcation zone is equally impor-
tant in digital impression procedures as well. The most commonly employed method
is the mechanical–chemical technique, which involves the use of a retraction cord im-
pregnated with either an astringent agent (aluminum or iron salts) or a vasoconstrictor
(epinephrine) [19]. However, the insertion of the retraction cord into the gingival sulcus
may result in mechanical or chemical damage to the junctional epithelium, thereby cre-
ating conditions favorable for the development of inflammation that may progress into
periodontal disease. Therefore, careful selection of cord thickness according to the gingival
phenotype and sulcus depth is essential, as well as the limitation of the duration of the
retraction agent action to only a few minutes [118].
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The literature data indicate that astringent agents, which exert their effects through
protein precipitation and inhibition of transcapillary plasma protein passage, demonstrate a
certain degree of aggressiveness that may result in tissue damage during gingival retraction
procedures [70,119]. The results of these studies indicate the existence of cytotoxic and
inflammatory effects of these compounds [7,103]. The literature findings emphasize the
importance of clinical studies that utilize objective gingival indices and quantification
of proinflammatory cytokines to enable precise assessment of gingival tissue response
following the application of retraction cords [70,119]. In this context, gingivitis is charac-
terized as a reversible inflammatory condition induced by the accumulation of bacterial
biofilm, whereby bacterial products activate immune system cells and induce the release of
inflammatory mediators, including interleukin-1 (IL-1), interleukin-6 (IL-6), tumor necrosis
factor-alpha (TNF-α), and matrix metalloproteinase (MMP) [20].

A prospective clinical study conducted by Igić et al. involving 60 subjects evaluated the
effects of chemical–mechanical gingival retraction on the gingival index (GI) and salivary
concentrations of IL-6 and TNF-α using retraction agents based on aluminum chloride and
ferric sulfate. The results demonstrated a statistically significant increase in all parameters
24 h after the intervention, followed by partial reduction after 72 h, yet still above the
initial values. These findings indicate transient, moderate gingival inflammation following
retraction, more pronounced when associated with ferric sulfate-based agents [6].

These findings are consistent with another study by the same group of authors that
evaluated the gingival bleeding index (GBI) and salivary concentrations of monocyte
chemoattractant protein-1 (MCP-1). That study likewise reported a significant increase
in inflammatory parameters 24 h after gingival retraction, particularly in prepared teeth
and in cases where ferric sulfate agents were used, followed by partial regression after
72 h. Together, these results confirm that chemical–mechanical gingival retraction induces
a transient yet clinically significant inflammatory response of the gingival tissue [71].

3.2. Supracrestal Tissue Attachment

The supracrestal tissue attachment, traditionally referred to as the biologic width,
represents a dynamic morphofunctional unit of the periodontium consisting of the junc-
tional epithelium and the supracrestal connective tissue attachment [21]. Its integrity is
crucial for the maintenance of periodontal health, given that the disruption of this space
activates adaptive, and often destructive, biological processes aimed at reestablishing the
physiological dimension of the attachment, consequently positioned more apically. The
dimensions of the supracrestal tissue attachment represent the sum of the vertical compo-
nents located between the crest of the alveolar bone and the free gingival margin. Classical
histological studies indicate that this space consists of approximately 1.0 mm of connective
tissue attachment and about 0.97 mm of junctional epithelium, which in total amounts to
approximately 2.0 mm of supracrestal dimension [72].

In the mid-20th century, Gargiulo et al. described the “biologic width” as consisting of
the following components: a sulcus depth of 0.69 mm, junctional epithelium measuring
0.97 mm (0.71–1.35 mm), and supra-alveolar connective tissue attachment measuring
1.07 mm (1.06–1.08 mm). Based on these, the total biologic width is commonly reported as
2.04 mm, which represents the sum of the epithelial and connective tissue components [73].

However, contemporary research emphasizes that these values are not absolute, and
that they demonstrate substantial individual variability depending on gingival biotype,
tooth position, patient age, and local periodontal conditions. When sulcus depth, averaging
approximately 0.5–1.0 mm, is also taken into consideration, the total dimension from the
crestal bone to the gingival margin may reach approximately 2.5 to 3.0 mm [22].
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The clinical significance of these dimensions is reflected in planning restorative margin
placement, where preservation of at least 3 mm between the crestal bone and the finish
line of the preparation is recommended to prevent disruption of the supracrestal tissue
attachment and the subsequent development of periodontal complications [21,23–27]. In
this context, fixed prosthodontic procedures, particularly those involving subgingival mar-
gin placement, may contribute to periodontal tissue alterations when biological principles
are not respected. Therefore, the position of the restoration margin should be determined
according to the gingival phenotype, with subgingival placement limited to approximately
0.3–0.5 mm in thin phenotypes and up to 1.0 mm in thick phenotypes, provided that the
supracrestal tissue attachment is preserved [22,24]. In patients with periodontal disease,
subgingival margins should be avoided whenever clinically feasible, as they may promote
plaque accumulation, impair plaque control, exacerbate periodontal inflammation, and
increase the risk of further attachment loss [23,24].

Histological and clinical data indicate that the invasion of restorative margins into
the supracrestal tissue attachment results in apical migration of the junctional epithelium
and reorganization of the connective tissue, which is often accompanied by resorption
of the crestal alveolar bone. This process represents a biological attempt of the organ-
ism to reestablish an appropriate dimension of the supracrestal space. Similar adaptive
mechanisms have also been observed following complete removal of the connective tissue
attachment during tooth preparation or surgical procedures, where the formation of a new
attachment occurs at a more apical position relative to the original site, accompanied by
simultaneous bone remodeling. It is important to point out that temporary detachment
of the junctional epithelium does not necessarily result in permanent damage, given its
capacity for reattachment in areas not covered by restorative material [74,75].

The response of periodontal tissues, however, depends not only on the anatomical
position of the crown margin but also on the characteristics of the restorative material.
These findings highlight the importance of the physicochemical properties of restorative
materials in modulating tissue response, including surface roughness, chemical stability,
and adhesive capacity [28,29].

Considering the above, preservation of the supracrestal tissue attachment may be
regarded as one of the fundamental principles of contemporary restorative and prosthodon-
tic therapy. Treatment planning should, therefore, be based on precise assessment of the
relationship between restoration margins and periodontal structures, together with careful
selection of materials and techniques, in order to minimize the risk of inflammation, attach-
ment loss, and bone resorption, and to ensure long-term functional and esthetic success of
therapy [21,29–32,76,77].

The study results further indicate that lingual tooth surfaces exhibit a greater tendency
for plaque accumulation compared to vestibular surfaces, which may have significant
implications for periodontal tissue health. In addition, the risk of gingival bleeding is ap-
proximately twofold higher when the margins of posterior crowns are placed subgingivally
compared with supragingival margin placement [78]. The position of restorative margins
within the junctional epithelium and supracrestal connective tissue attachment may lead
to gingival inflammation and potential gingival recession. Nevertheless, the presence of
finish lines within the gingival sulcus does not necessarily result in gingivitis, provided that
patients maintain adequate oral hygiene and undergo regular professional check-ups [33].

3.3. Gingival Phenotype

One of the key factors influencing the relationship between fixed prosthodontic restora-
tions and periodontal tissue health is the periodontal phenotype, which includes gingival
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thickness, keratinized tissue width, and buccal bone plate thickness. Unfavorable charac-
teristics of this phenotype increase susceptibility to recession [24,79].

Inadequate treatment planning, particularly when essential clinical factors such as
gingival phenotype are disregarded, may lead to mucogingival conditions associated with
the development of gingival recession, characterized by apical displacement of the gingival
margin accompanied by attachment loss [24].

Failure to consider the gingival phenotype during fixed prosthodontic treatment plan-
ning may negatively affect the existing periodontal condition. Therefore, gingival sulcus
depth, gingival thickness, and the position of the alveolar crest, which exhibit individual
variability, must be taken into consideration during therapy [34,35,80,81]. Gingival thick-
ness represents a key component of its phenotype, given that thicker tissues exhibit greater
resistance to mechanical and inflammatory impacts, whereas thin tissues are more sus-
ceptible to recession and attachment loss. The gingival phenotype significantly influences
treatment outcomes, and inadequate tooth preparation together with violation of the bio-
logic width may result in progressive thinning of the tissue, such that even an initially thick
phenotype may transition into a thin phenotype because of prosthodontic therapy [36,82].
A study by León-Martínez et al. [37] demonstrated that teeth prepared with horizontal
finish lines (chamfer or shoulder) have less favorable periodontal parameters compared to
unprepared control teeth, including greater attachment loss and gingival migration.

Contemporary approaches, such as the biologically oriented preparation technique
(BOPT), enable reaching a more stable relationship between soft tissues and a prosthetic
restoration using feather-edge preparation without flap elevation, with favorable esthetic
and functional results [38,39]. Agustín-Panadero et al. [83] studied the clinical performance
of crowns and fixed partial restorations fabricated using vertical preparation without a
defined finish line (BOPT). After a two-year follow-up period, gingival thickening, marginal
tissue stability, and satisfactory esthetic results were observed, with no mechanical compli-
cations associated with the restorations.

Even though periodontal health may be maintained regardless of the phenotype,
certain clinical parameters, such as the gingival index, may deteriorate in the presence of
subgingivally positioned preparation margins, particularly when the width of the kera-
tinized tissue is less than 2 mm [79]. In patients with a limited zone of keratinized gingiva,
it is advisable to avoid deep subgingival placement of the finish line and emphasize the
significance of oral hygiene and frequent check-ups.

3.4. Crown Emergence Profile

The emergence profile refers to the shape and contour of the cervical portion of a
tooth or restoration in the transition zone from the subgingival to the supragingival region,
i.e., the manner in which the restoration “emerges” from the gingival tissue [40]. In a
narrower sense, the emergence profile refers exclusively to the morphology of the part of
the restoration that is in direct relationship with the gingival sulcus and marginal gingiva,
encompassing several millimeters above and below the gingival margin. Unlike the overall
crown convexity (height of contour), the emergence profile describes the fine cervical
contour that directly influences the relationship between the restoration and soft tissues, as
well as accessibility for oral hygiene maintenance [41–43].

Its design has a significant influence on the health of the periodontium, as it deter-
mines the conditions for plaque accumulation and the response of the gingival tissue [44].
An excessively convex emergence profile may impair oral hygiene and contribute to the
development of inflammation, whereas an insufficiently contoured profile may compro-
mise gingival tissue support [43,45,125,126]. Experimental studies indicate that increased
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convexity may be associated with a more pronounced inflammatory response [46], although
some authors have reported no significant differences in their studies [120].

Clinical studies in humans have demonstrated that pronounced overcontouring
of restorations may lead to an increase in the gingival index values and plaque
accumulation [84]. Nevertheless, these findings cannot be directly applicable to the emer-
gence profile in the narrower sense [85]. Conversely, studies involving smaller sample sizes
suggest that minor variations in restoration contour (0.5–1 mm) do not significantly affect
periodontal parameters, provided that adequate oral hygiene is maintained [86,87].

Therefore, a properly designed emergence profile that follows the natural tooth
anatomy and enables effective plaque control represents an important factor in preserving
periodontal health and ensuring the long-term success of restorative therapy.

Gingival morphology largely depends on the shape and anatomy of teeth. Square-
shaped teeth are associated with more favorable esthetic outcomes due to longer approximal
contact areas and a less pronounced papillary space, whereas a triangular tooth shape
is characterized by more incisally positioned approximal contact, which requires greater
papillary height to fill the interdental space. Such morphology increases the risk of gingival
recession and the appearance of so-called “black triangles” [88,89].

3.5. Marginal Fit of Crowns and Biometrical Selection

Optimal adaptation of the marginal edge of an artificial crown, i.e., the absence of
discrepancy between the prosthetic restoration and the tooth, is essential not only for
its structural rigidity but also for the preservation of pulpal and periodontal health [47].
Increased marginal discrepancy implies a thicker layer of cement, which is more susceptible
to dissolution, as well as enhanced dental plaque accumulation and microleakage. Conse-
quently, marginal discoloration, increased gingival crevicular fluid flow, recurrent caries,
pulpal infection, periodontal lesions, and alveolar bone resorption may occur, ultimately
leading to prosthetic treatment failure [47] (Table 2).

Table 2. Overview of conclusions and recommendations regarding marginal fit.

Study Type of Article Conclusions and Recommendations

Freire et al. [112] original article Zirconia restorations presented better marginal fit than
metal–ceramic crowns.

Strimaneepong et al. [47] review Zirconium-based restorations made from computer-aided
design provided better results than other materials.

Katarasli et al. [104] original article There are differences in marginal fit between different
types of zirconia.

Felemban et al. [105] review Authors suggested potential benefits of supragingival
position of crowns.

Reich et al. [107] original article IPS-Empress and Cerec 3D all-ceramic systems presented
clinically acceptable gaps less than 100 microm.

Neves et al. [111] original article
Lithium disilicate crowns fabricated by the Corect Bluem
scanner exhibited a significantly smaller vertical misfit
than crowns fabricated by a 3D laser scanner.

There is no universal consensus regarding the optimal marginal gap value. Some au-
thors consider values below 120 µm to represent an acceptable clinical standard [104–106],
whereas others advocate stricter criteria below 100 µm [107,108]. At the same time, the
literature suggests ideal values should range between 20 and 75 µm [47].

Particular importance is attributed to the localization of the marginal edge, i.e., its
relationship to the gingival margin (supragingival, equigingival, or subgingival position).
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Supragingival margins enable adequate oral hygiene and are associated with a lower inci-
dence of secondary caries and periodontal diseases. In contrast, subgingivally positioned
crown margins hinder oral hygiene maintenance and require careful clinical assessment
due to the increased risk of inflammatory changes [48].

CAD/CAM (Computer-Aided Design/Computer-Aided Manufacturing) restorations
demonstrate a tendency toward better marginal adaptation [109] and often achieve poten-
tially better precision compared to heat-pressed lithium disilicate ceramic restorations [110].
However, some studies failed to identify statistically significant differences compared to
conventional fabrication techniques [111]. Compared to metal–ceramic restorations, all-
ceramic CAD/CAM restorations generally exhibit greater precision [112], particularly when
digital impression techniques are employed [113]. Furthermore, these restorations demon-
strate better overall adaptation compared to conventionally fabricated restorations [114],
whereas zirconia copings maintain structural stability at marginal areas without phase
transformations, regardless of preparation geometry [115].

Clinical studies indicate that poor oral hygiene occurs in a significant proportion of
patients one year after insertion, regardless of the type of prosthetic restoration used (metal–
ceramic, glass–ceramic, or zirconia–ceramic) [103]. At the same time, fixed prosthetic
restorations may compromise host defense mechanisms by creating retentive surfaces
favorable for biofilm accumulation, which may lead to periodontal tissue damage [90].

The study by Avetisyan et al. [1] showed that zirconia–ceramic CAD/CAM restorations
provide more favorable periodontal outcomes and reduced inflammation compared to
Co-Cr constructions.

The progression of inflammation leads to the development of periodontitis, charac-
terized by irreversible attachment loss, alveolar bone resorption, and periodontal pocket
formation [33,49–51]. Clinically, conventional metal–ceramic restorations are more fre-
quently associated with gingival discoloration and gingivitis, whereas these signs are less
commonly observed in CAD/CAM-fabricated restorations and are particularly absent in
zirconia–ceramic restorations, which exhibit better biocompatibility and reduced microbial
adhesion [52,91,107].

CAD/CAM restorations generally demonstrate a more favorable periodontal response
compared to conventional techniques, even though their success is influenced by numer-
ous factors, including biomaterial, fabrication technology, and conditions within the oral
environment [53,92,116]. In the long term, zirconia–ceramic restorations are associated
with more favorable periodontal parameters compared to metal–ceramic constructions,
although differences in certain clinical indicators are not statistically significant [50].

In addition, the type of prosthetic restoration exerts a greater influence on gingival
health than the biomaterial itself, with bridges more frequently associated with deteriora-
tion of oral hygiene and gingival indices compared to single crowns [93,94]. Regardless
of the material used, adequate plaque control and oral hygiene remain key factors in the
prevention of periodontal complications [95,96].

A study by Al-Sinaidi et al. [96] demonstrated that abutment teeth supporting fixed
restorations exhibit poorer periodontal parameters compared to single crowns, especially
in older patients and after a prolonged functional period.

Increased biofilm accumulation and inflammation require the implementation of both
mechanical (toothbrushes, interdental cleaning aids) and chemical plaque-control measures.
Among chemical agents, chlorhexidine (0.2%) has been shown to be the most effective, fol-
lowed by essential oils, whereas cetylpyridinium chloride demonstrates favorable efficacy
but also carries a greater risk of adverse reactions [54,97,98].
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4. Discussion
Fixed prosthetic restorations play a significant role not only in prolonging the func-

tional lifespan of dentition but also in improving esthetics. However, their impact on
periodontal health represents an important clinical concern, given that long-term com-
plications may lead to treatment failure. The diagnosis and monitoring of complications
are essential steps in preserving periodontal health and preventing irreversible changes.
Clinical assessment includes the measurement of periodontal pocket depth, tooth mo-
bility evaluation, the assessment of bleeding on probing, and visual examination of
gingival condition.

The contemporary understanding of the relationship between fixed prosthetic restora-
tions and the periodontium requires critical evaluation of available evidence in the context
of advances in materials and technologies. Earlier studies have limited applicability in
modern clinical practice due to substantial improvements in biocompatibility and precision
of contemporary ceramic materials and CAD/CAM systems [55].

The results indicate that the response of periodontal tissues largely depends on ma-
terial characteristics, with modern adhesive and ceramic systems demonstrating a more
favorable biological profile compared to traditional materials [117]. Nevertheless, marginal
precision and the position of the finish line remain critical factors, given that subgingival
margins may increase the risk of inflammation and plaque accumulation, even though this
effect can be modified through adequate oral hygiene and proper restoration design. In
this regard, the results of the present study are consistent with reports in the literature,
confirming that less favorable periodontal parameters are more commonly associated with
more invasive prosthetic approaches and subgingivally positioned marginal edges [56,99].

Despite certain inconsistencies in the literature, there is a clear consensus that the
preservation of periodontal health around fixed restorations largely depends on plaque
control and regular maintenance, rather than prosthetic factors exclusively [57,58]. Even
optimally fabricated restorations may lead to complications under conditions of inadequate
oral hygiene, which emphasizes the importance of patient education and motivation as
integral components of the therapeutic approach. The inflammatory response of the gingiva
may occur even in technically well-fabricated restorations if the conditions for adequate
hygiene maintenance are not met.

Furthermore, individual periodontal characteristics, particularly the periodontal phe-
notype, play a significant role in treatment planning. The assessment of gingival thickness,
keratinized tissue width, and alveolar bone morphology enables the optimization of pros-
thetic design and reduction of complication risk. Although the concept of supracrestal
tissue attachment remains the cornerstone of contemporary prosthodontics, its universal
application is a matter of debate due to the adaptive capacity of tissues and variability
of clinical conditions. In clinical practice, margin placement and adherence to biological
principles remain among the most important modifiable factors influencing the long-term
outcome of therapy [34,59–61].

Advances in the development of materials and techniques, including biologically
oriented preparation techniques, have shown promising results. However, their application
remains limited by the lack of long-term clinical studies and standardized protocols [62].
Moreover, certain limitations of the available studies should be considered, including
relatively small sample sizes, methodological heterogeneity, and reliance on indirect clinical
parameters, all of which may affect the interpretation of the results and their generalization.

In this context, the results should be regarded both as a contribution to existing
knowledge and as a basis for further research. Future studies should include larger sample
sizes, longer follow-up periods, and standardized evaluation protocols in order to define
risk factors more precisely and further improve clinical practice.
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5. Conclusions
In conclusion, the findings of this review, consistent with contemporary evidence,

indicate that the biological response of the periodontium to fixed prosthetic restorations
depends on the complex interaction between restorative materials, marginal design and
position, and effective plaque control. Subgingivally placed restoration margins and more
invasive prosthodontic procedures are associated with less favorable periodontal outcomes,
whereas contemporary ceramic materials and CAD/CAM technologies demonstrate supe-
rior biocompatibility.

Regardless of the restorative material or fabrication technique, effective plaque control
and regular supportive care remain the key determinants of long-term periodontal health.
Therefore, the long-term success of fixed prosthodontic therapy relies on an individualized
treatment approach, adherence to biological principles, and active patient participation in
maintaining optimal oral hygiene.

The methodological heterogeneity of the included studies and the absence of a formal
risk-of-bias assessment limit the ability to draw definitive conclusions. Nevertheless,
this narrative review provides a comprehensive synthesis of the available evidence and
offers clinically relevant recommendations to support clinical decision-making in everyday
dental practice.
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29. Kostić, M.; Igić, M.; Gligorijević, N.; Nikolić, V.; Stošić, N.; Nikolić, L.J. The use of acrylate polymers in dentistry. Polymers 2022,
14, 4511. [CrossRef] [PubMed]

30. Ingber, J.S.; Rose, L.F.; Coslet, J.G. The “biologic width”—A concept in periodontics and restorative dentistry. Alpha Omega 1977,
70, 62–65.

31. Vacek, J.S.; Gehr, M.E.; Asad, D.A.; Richardson, A.C.; Giambarresi, L.I. The dimensions of the human dentogingival junction. Int.
J. Periodontics Restor. Dent. 1994, 14, 154–165.

32. Chapple, I.L.C.; Mealey, B.L.; Van Dyke, T.E.; Bartold, P.M.; Dommisch, H.; Eickholz, P.; Geisinger, M.L.; Genco, R.J.; Glogauer, M.;
Goldstein, M.; et al. Periodontal health and gingival diseases and conditions on an intact and a reduced periodontium: Consensus
report of workgroup 1 of the 2017 World Workshop on the Classification of Periodontal and Peri-Implant Diseases and Conditions.
J. Periodontol. 2018, 89, S74–S84. [CrossRef] [PubMed]

33. Ercoli, C.; Caton, J.G. Dental prostheses and tooth-related factors. J. Clin. Periodontol. 2018, 89, S223–S236. [CrossRef]

https://doi.org/10.3390/medicina62081454

https://doi.org/10.1111/jerd.13008
https://www.ncbi.nlm.nih.gov/pubmed/36602272
https://doi.org/10.3390/medicina59111948
https://www.ncbi.nlm.nih.gov/pubmed/38003997
https://doi.org/10.1002/cap.70032
https://www.ncbi.nlm.nih.gov/pubmed/41665223
https://doi.org/10.1155/2020/8886418
https://www.ncbi.nlm.nih.gov/pubmed/32774939
https://doi.org/10.11607/prd.2765
https://doi.org/10.1038/s41415-023-5974-7
https://www.ncbi.nlm.nih.gov/pubmed/37291303
https://doi.org/10.1155/2011/134659
https://www.ncbi.nlm.nih.gov/pubmed/22013441
https://www.ncbi.nlm.nih.gov/pubmed/372138
https://doi.org/10.26355/eurrev_202309_33564
https://www.ncbi.nlm.nih.gov/pubmed/37750632
https://doi.org/10.1038/s41579-018-0089-x
https://www.ncbi.nlm.nih.gov/pubmed/30301974
https://doi.org/10.5633/amm.2012.0114
https://doi.org/10.1017/erm.2013.8
https://www.ncbi.nlm.nih.gov/pubmed/23915822
https://doi.org/10.1111/jcpe.12078
https://www.ncbi.nlm.nih.gov/pubmed/23461747
https://doi.org/10.7759/cureus.58128
https://www.ncbi.nlm.nih.gov/pubmed/38741844
https://doi.org/10.1002/jper.18-0006
https://www.ncbi.nlm.nih.gov/pubmed/29926952
https://doi.org/10.1111/jcpe.12951
https://www.ncbi.nlm.nih.gov/pubmed/29926500
https://doi.org/10.1034/j.1600-051x.2003.01277.x
https://www.ncbi.nlm.nih.gov/pubmed/12716328
https://doi.org/10.1016/j.jmrt.2020.08.042
https://doi.org/10.3390/polym14214511
https://www.ncbi.nlm.nih.gov/pubmed/36365504
https://doi.org/10.1002/jper.17-0719
https://www.ncbi.nlm.nih.gov/pubmed/29926944
https://doi.org/10.1002/jper.16-0569
https://doi.org/10.3390/medicina62081454


Medicina 2026, 62, 1454 14 of 17

34. Zweers, J.; Thomas, R.Z.; Slot, D.E.; Weisgold, A.S.; Van der Weijden, F.G. Characteristics of periodontal biotype, its dimensions,
associations and prevalence: A systematic review. J. Clin. Periodontol. 2014, 41, 958–971. [CrossRef] [PubMed]

35. Nagaraj, K.R.; Savadi, R.C.; Savadi, A.R.; Prashanth Reddy, G.T.; Srilakshmi, J.; Dayalan, M.; John, J. Gingival biotype—
Prosthodontic perspective. J. Indian Prosthodont. Soc. 2010, 10, 27–30. [CrossRef] [PubMed]

36. Barootchi, S.; Tavelli, L.; Zucchelli, G.; Giannobile, W.V.; Wang, H.L. Gingival phenotype modification therapies on natural teeth:
A network meta-analysis. J. Periodontol. 2020, 91, 1386–1399. [CrossRef] [PubMed]

37. León-Martínez, R.; Montiel-Company, J.M.; Bellot-Arcís, C.; Solá-Ruíz, M.F.; Selva-Otaolaurruchi, E.; Agustín-Panadero, R.
Periodontal behavior around teeth prepared with finishing line for restoration with fixed prostheses: A systematic review and
meta-analysis. J. Clin. Med. 2020, 9, 249. [CrossRef] [PubMed]

38. Agustín-Panadero, R.; Solá-Ruíz, M.F. Vertical preparation for fixed prosthesis rehabilitation in the anterior sector. J. Prosthet.
Dent. 2015, 114, 474–478. [CrossRef] [PubMed]

39. Loi, I.; Di Felice, A. Biologically oriented preparation technique (BOPT): A new approach for prosthetic restoration of periodontally
healthy teeth. Eur. J. Esthet. Dent. 2013, 8, 10–23. [PubMed]

40. The Glossary of Prosthodontic Terms: Ninth Edition. J. Prosthet. Dent. 2017, 117, e1–e105. [CrossRef] [PubMed]
41. Jameson, L.M.; Malone, W.F. Crown contours and gingival response. J. Prosthet. Dent. 1982, 47, 620–624. [CrossRef] [PubMed]
42. Tjan, A.H.; Freed, H.; Miller, G.D. Current controversies in axial contour design. J. Prosthet. Dent. 1980, 44, 536–540. [CrossRef]

[PubMed]
43. Wagman, S.S. The role of coronal contour in gingival health. J. Prosthet. Dent. 1977, 37, 280–287. [CrossRef] [PubMed]
44. Becker, C.M.; Kaldahl, W.B. Current theories of crown contour, margin placement, and pontic design. J. Prosthet. Dent. 1981, 45,

268–277. [CrossRef] [PubMed]
45. Yuodelis, R.A.; Weaver, J.D.; Sapkos, S. Facial and lingual contours of artificial complete crown restorations and their effects on

the periodontium. J. Prosthet. Dent. 1973, 29, 61–66. [CrossRef] [PubMed]
46. Perel, M.L. Axial crown contours. J. Prosthet. Dent. 1971, 25, 642–649. [CrossRef] [PubMed]
47. Heboyan, A. Marginal and internal fit of fixed prosthodontic constructions: A literature review. Int. J. Dent. Res. Rev. 2019, 2, 19.
48. Heboyan, A.; Vardanyan, A.; Avetisyan, A. Cement selection in dental practice. World Sci. 2019, 2, 4–9.
49. Kois, J.C. The restorative-periodontal interface: Biological parameters. Periodontol. 2000 1996, 11, 29–38.
50. Ghodsi, S.; Jafarian, Z. A Review on Translucent Zirconia. Eur. J. Prosthodont. Restor. Dent. 2018, 26, 62–74. [CrossRef] [PubMed]
51. Cekici, A.; Kantarci, A.; Hasturk, H.; Van Dyke, T.E. Inflammatory and immune pathways in the pathogenesis of periodontal

disease. Periodontol. 2000 2014, 64, 57–80.
52. Zarone, F.; Ruggiero, G.; Leone, R.; Breschi, L.; Leuci, S.; Sorrentino, R. Zirconia-reinforced lithium silicate (ZLS) mechanical and

biological properties: A literature review. J. Dent. 2021, 109, 103661. [CrossRef] [PubMed]
53. Wataha, J.C. Biocompatibility of dental casting alloys: A review. J. Prosthet. Dent. 2000, 83, 223–234. [CrossRef] [PubMed]
54. Vyas, T.; Bhatt, G.; Gaur, A.; Sharma, C.; Sharma, A.; Nagi, R. Chemical plaque control—A brief review. J. Fam. Med. Prim. Care

2021, 10, 1562–1568. [CrossRef]
55. Yigit, B.S.; Al-Akkad, M.; Mounajjed, R. Zirconia ceramics. Acta Medica 2024, 67, 39–45. [CrossRef] [PubMed]
56. Pál, A.; Papócsi, P.; Kelemen, K.; Golzio Navarro Cavalcante, B.; Hegyi, P.; Kerémi, B.; Gede, N.; Hermann, P.; Géczi, Z.; Róth, I.

Impact of finish line designs on the adaptation of ceramic fixed dental prostheses: A systematic review and network meta-analysis.
BMC Oral Health 2025, 25, 1085. [CrossRef] [PubMed]

57. Fiorillo, L. Oral health: The first step to well-being. Medicina 2019, 55, 676. [CrossRef] [PubMed]
58. Schulze, A.; Busse, M. Sports diet and oral health in athletes: A comprehensive review. Medicina 2024, 60, 319. [CrossRef]

[PubMed]
59. Kim, D.M.; Bassir, S.H.; Nguyen, T.T. Effect of gingival phenotype on the maintenance of periodontal health: An American

Academy of Periodontology best evidence review. J. Periodontol. 2020, 91, 311–338. [CrossRef] [PubMed]
60. Vlachodimou, E.; Fragkioudakis, I.; Vouros, I. Is there an association between the gingival phenotype and the width of keratinized

gingiva? A systematic review. Dent. J. 2021, 9, 34. [CrossRef]
61. Malpartida-Carrillo, V.; Tinedo-Lopez, P.L.; Guerrero, M.E.; Amaya-Pajares, S.P.; Özcan, M.; Rösing, C.K. Periodontal phenotype:

A review of historical and current classifications evaluating different methods and characteristics. J. Esthet. Restor. Dent. 2021, 33,
432–445. [CrossRef] [PubMed]

62. Al-Haddad, A.; Arsheed, N.A.A.; Yee, A.; Kohli, S. Biologically oriented preparation technique (BOPT) for tooth preparation: A
systematic review and meta-analysis. Saudi Dent. J. 2024, 36, 11–19. [CrossRef] [PubMed]

63. Scutella, F.; Weinstein, T.; Zucchelli, G.; Testori, T.; Del Fabbro, M. A retrospective periodontal assessment of 137 teeth after
feather-edge preparation and gingittage. Int. J. Periodontics Restor. Dent. 2017, 37, 791–800.

64. Paniz, G.; Nart, J.; Gobbato, L.; Chierico, A.; Lops, D.; Michalakis, K. Periodontal response to two different subgingival restorative
margin designs: A 12-month randomized clinical trial. Clin. Oral Investig. 2016, 20, 1243–1252. [CrossRef] [PubMed]

https://doi.org/10.3390/medicina62081454

https://doi.org/10.1111/jcpe.12275
https://www.ncbi.nlm.nih.gov/pubmed/24836578
https://doi.org/10.1007/s13191-010-0011-3
https://www.ncbi.nlm.nih.gov/pubmed/23204717
https://doi.org/10.1002/jper.19-0715
https://www.ncbi.nlm.nih.gov/pubmed/32392401
https://doi.org/10.3390/jcm9010249
https://www.ncbi.nlm.nih.gov/pubmed/31963494
https://doi.org/10.1016/j.prosdent.2015.05.010
https://www.ncbi.nlm.nih.gov/pubmed/26213268
https://www.ncbi.nlm.nih.gov/pubmed/23390618
https://doi.org/10.1016/j.prosdent.2016.12.001
https://www.ncbi.nlm.nih.gov/pubmed/28418832
https://doi.org/10.1016/0022-3913(82)90135-4
https://www.ncbi.nlm.nih.gov/pubmed/7047726
https://doi.org/10.1016/0022-3913(80)90074-8
https://www.ncbi.nlm.nih.gov/pubmed/7003113
https://doi.org/10.1016/0022-3913(77)90070-1
https://www.ncbi.nlm.nih.gov/pubmed/320315
https://doi.org/10.1016/0022-3913(81)90387-5
https://www.ncbi.nlm.nih.gov/pubmed/7012305
https://doi.org/10.1016/0022-3913(73)90140-6
https://www.ncbi.nlm.nih.gov/pubmed/4564800
https://doi.org/10.1016/0022-3913(71)90127-2
https://www.ncbi.nlm.nih.gov/pubmed/5280388
https://doi.org/10.1922/EJPRD_01759GHODSI13
https://www.ncbi.nlm.nih.gov/pubmed/29797847
https://doi.org/10.1016/j.jdent.2021.103661
https://www.ncbi.nlm.nih.gov/pubmed/33864886
https://doi.org/10.1016/s0022-3913(00)80016-5
https://www.ncbi.nlm.nih.gov/pubmed/10668036
https://doi.org/10.4103/jfmpc.jfmpc_2216_20
https://doi.org/10.14712/18059694.2024.18
https://www.ncbi.nlm.nih.gov/pubmed/39434669
https://doi.org/10.1186/s12903-025-06433-0
https://www.ncbi.nlm.nih.gov/pubmed/40611068
https://doi.org/10.3390/medicina55100676
https://www.ncbi.nlm.nih.gov/pubmed/31591341
https://doi.org/10.3390/medicina60020319
https://www.ncbi.nlm.nih.gov/pubmed/38399605
https://doi.org/10.1002/jper.19-0337
https://www.ncbi.nlm.nih.gov/pubmed/31691970
https://doi.org/10.3390/dj9030034
https://doi.org/10.1016/j.sbsr.2021.100428
https://www.ncbi.nlm.nih.gov/pubmed/32955762
https://doi.org/10.1016/j.sdentj.2023.10.004
https://www.ncbi.nlm.nih.gov/pubmed/38375394
https://doi.org/10.1007/s00784-016-1721-7
https://www.ncbi.nlm.nih.gov/pubmed/26445857
https://doi.org/10.3390/medicina62081454


Medicina 2026, 62, 1454 15 of 17

65. Einarsdottir, E.R.; Lang, N.P.; Aspelund, T.; Pjetursson, B.E. A multicenter randomized, controlled clinical trial comparing the use
of displacement cords, an aluminum chloride paste, and a combination of paste and cords for tissue displacement. J. Prosthet.
Dent. 2018, 119, 82–88. [CrossRef] [PubMed]

66. Ruel, J.; Schuessler, P.J.; Malament, K.; Mori, D. Effect of retraction procedures on the periodontium in humans. J. Prosthet. Dent.
1980, 44, 508–515. [CrossRef] [PubMed]

67. Polat, N.T.; Ozdemir, A.K.; Turgut, M. Effects of gingival retraction materials on gingival blood flow. Int. J. Prosthodont. 2007, 20,
57–62. [PubMed]

68. Nevins, M.; Skurow, H.M. The intracrevicular restorative margin, the biologic width, and the maintenance of the gingival margin.
Int. J. Periodontics Restor. Dent. 1984, 4, 30–49.

69. Hajishengallis, G. Periodontitis: From microbial immune subversion to systemic inflammation. Nat. Rev. Immunol. 2015, 15, 30–44.
[PubMed]

70. Chandra, S.; Singh, A.; Gupta, K.K.; Chandra, C.; Arora, V. Effect of gingival displacement cord and cordless systems on the
closure, displacement, and inflammation of the gingival crevice. J. Prosthet. Dent. 2016, 115, 177–182. [CrossRef] [PubMed]
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