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Abstract: The restorative effects of implants, full crowns, and removable dentures are closely related to

periodontal factors. Subgingival periodontal pathogens, excessive immune responses, and unfavorable
anatomical factors can lead to periodontal tissue inflammation, causing alveolar bone resorption, which is
detrimental to the function of restorations. They even lead to the occurrence of peri-implantitis, dental
stomatitis, gingival atrophy, etc. Additionally, the connection method between the implant and the abutment,
the margin length of fixed prostheses, and the roughness of complete dentures can also impact periodontal

status by affecting biological width and plaque attachment. Regular plaque removal, control of systemic
diseases, and improvement of prosthetic performance can enhance the adaptation of restorations to periodontal
tissues, thereby improving restorative effects. This article aims to explore the interactions between periodontal

factors and restorative effects to provide a scientific basis and guidance for clinical treatment.

1 Introduction

Implants, full crowns, and complete dentures, as the most
common fixed and removable prostheses, greatly meet the
aesthetic needs of patients with dental and tooth loss.
However, the effectiveness of these restorations not only
depends on their design and materials but also closely
relates to the patient's periodontal health. Various factors,
including subgingival periodontal pathogens, individual
immune responses, and gingival biotypes, can cause
inflammation of periodontal tissues, leading to alveolar
bone resorption and thereby affecting the stability and
functional performance of restorations. Additionally,
poorly designed restorations can adversely impact
periodontal status, exacerbating conditions such as peri-
implantitis and periodontitis. For instance, excessively
long crown margins can disrupt biological width, and
overly rough implant materials can increase plaque
accumulation, both of which can accelerate alveolar bone
resorption. Therefore, understanding the compatibility
between periodontal factors and restorations is crucial for
enhancing the long-term retention of prostheses in the oral
cavity and maintaining aesthetics.

2 Periodontal factors influence the
repair effect

The long-term retention rate of prostheses in the oral
cavity is closely related to periodontal factors after dental
prosthetic restoration. Accumulation of dental plaque on
the prosthesis can lead to periodontitis and peri-implantitis,
subsequently affecting the restoration outcome. Moreover,
periodontal pathogens release virulence factors that
influence the oral immune microenvironment, resulting in
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immune-related periodontal damage. Additionally,
inherent periodontal anatomical factors significantly
impact the effectiveness of the restoration.

2.1 Oral Microbial Factors

The oral cavity is an environment where multiple
microorganisms coexist. Studies have shown that dental
plaque on teeth and prostheses is the initiating factor for
periodontal disease after restoration [1]. When plaque
accumulates excessively and the microbial homeostasis is
disrupted, the number of Gram-negative anaerobic
bacteria increases, which is associated with chronic
periodontitis and peri-implantitis [2]. Among these
anaerobic bacteria, the "red complex"—comprising
Porphyromonas gingivalis, Treponema denticola, and
Tannerella forsythia—exhibits the highest pathogenic
potential. These bacteria express various virulence factors
that directly damage periodontal tissues, disrupt the host
defense system, invade gingival epithelial cells, and
promote destructive immune responses in the host. For
instance, the major virulence factor of Porphyromonas
gingivalis, gingipain (gingival protease), can degrade
collagen fibers in the gingiva, leading to inflammatory
responses in periodontal tissues [3]. Therefore, if dental
plaque around the prosthesis and adjacent teeth is not
promptly removed after restoration, it can lead to gingival
swelling, periodontitis, and peri-implantitis, subsequently
causing periodontal tissue destruction, manifested as
loosening of abutment teeth or implants, gingival
recession, and severely affecting functionality and
aesthetics.
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2.2 Host Immune Microenvironment

The immune response is a double-edged sword; it can kill
bacteria on one hand but also attack body tissues, causing
immune imbalance. The substantial accumulation of
plaque around the prosthesis can induce inflammation,
leading to the infiltration of inflammatory cells, primarily
B lymphocytes and T lymphocytes, into the surrounding
soft tissues of the prosthesis, resulting in clinical
manifestations such as congestion and edema.
Macrophages play dual roles in promoting and inhibiting
inflammation, while neutrophils are key cells in both
innate and adaptive immunity and are crucial drivers of
acute inflammation. Additionally, there is an upregulation
of cytokine expression levels around the prosthesis. Pro-
inflammatory cytokines such as IL-1B and TNF-o can
induce the activation of osteoclasts and promote alveolar
bone resorption by increasing RANKL expression and
reducing OPG expression in osteoblasts [4]. Further
extensive infiltration of inflammatory cells can cause
tissue destruction and bone loss, leading to alveolar bone
resorption and even implant loosening and loss [5].

2.3 Anatomical Factors

Biological width determines the stability of implants and
the marginal position of full crown restorations. The
biological width of natural teeth, which is the constant
distance of approximately 2mm from the base of the
gingival sulcus to the crest of the alveolar bone, includes
Imm of epithelial attachment and 1mm of connective
tissue attachment [6]. The biological width of implants is
typically around 3-4mm, including the gingival sulcus
epithelium, junctional epithelium, and the connective
tissue below the implant-bone interface. Its biological
significance lies in the necessity to maintain sufficient soft
tissue thickness and bone wall thickness during
implantation; otherwise, to preserve the biological width,
bone resorption and implant instability may occur. If the
crown margin is too long during full crown restoration,
disrupting the biological width, it can lead to gingival
recession and gingivitis. Additionally, the morphology of
the gingiva affects the outcome of full crown restorations.
Patients with a thick gingival phenotype generally have a
greater biological width and better aesthetic outcomes
compared to those with a thin gingival phenotype, which,
however, is more favorable for maintaining oral hygiene
and health post-restoration [7]. Furthermore, the crown-
to-root ratio, root anatomical structure, and periodontal
ligament area all influence the prognosis of the restoration
[8].

The influence of various periodontal factors on the
restoration effect is summarized in the figure 1.
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Figure 1. The Increase of Gram-negative Bacteria, Infiltration
of Inflammatory Cells, and Factors Such as Biological Width
Can Lead to Alveolar Bone Resorption, Adversely Affecting

Restoration.
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3 The Impact of Adverse Periodontal
Factors on Different Types of
Restorations

3.1 Impact on Implants

Peri-implantitis is considered an inflammatory disease
closely related to oral microorganisms, characterized by
inflammation of the peri-implant mucosa and progressive
loss of supporting bone [9]. Increased plaque
accumulation, soft tissue inflammation, and marginal
bone loss can reduce the biological width (i.e., less than 2
mm), increasing the risk of peri-implantitis. Therefore,
procedures such as keratinized gingiva augmentation can
improve the health and stability of the tissues around
implants [10]. Additionally, the design features of
implants, including the nature of the connection between
the implant and the abutment, as well as the surface
characteristics of the abutment and implant, can also affect
the maintenance of peri-implant soft tissue integrity. For
example, compared to externally connected implants,
conical connections are less prone to peri-implant diseases.
This is because bacteria are less likely to invade the
implant/abutment interface in conical connection implants,
ensuring better sealing and less bone loss [11].

3.2 Impact on Fixed Prostheses

The compatibility between periodontal factors and the
restoration affects the aesthetic outcome and the
inflammatory response around the restoration. The
position of the preparation margin, the shape of the
restoration, and the design and cleanliness of the bridge
influence the gingival tissue's response to the restoration
[6]. On the one hand, if the crown margin does not fit well
with the tooth structure, it can lead to the dissolution of the
adhesive, causing gingivitis, microleakage, marginal
discoloration, and secondary caries [12]. On the other
hand, any roughness and irregular edges in the structure of
fixed prostheses can lead to microbial attachment,
worsening oral hygiene, and leading to gingivitis and
periodontitis. Additionally, the size of the periodontal
ligament area is closely related to periodontal support and
can be used clinically to assess whether a tooth can serve
as a good abutment. When the occlusal force on the
periodontal ligament is too great, or there is inflammation
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in the periodontal tissues, it can cause alveolar bone
resorption and destruction, manifesting as alveolar ridge
resorption [13].

3.3 Impact on Removable Dentures

Denture stomatitis is a common infectious disease in
wearers of removable dentures, characterized by erythema
or tissue edema in the denture-bearing area. Numerous
studies have shown that Candida albicans, as the primary
microbial driver of denture stomatitis, mainly infects host
cells through its secreted invasive enzymes, adhesins, and
hyphal formation as virulence factors [14]. The higher the
surface energy and roughness of the denture material, the
easier it is for pathogenic microorganisms to adhere.
Therefore, smooth or highly polished denture surfaces not
only extend the lifespan of dentures and enhance
aesthetics but also help maintain oral hygiene and reduce
plaque adhesion. Additionally, patients with dry mouth are
also prone to denture stomatitis because their saliva lacks
innate immune-related molecules and cannot flush the oral
cavity, leading to Candida adhesion and colonization in
the mouth [15].

4 Controlling periodontal pathogenic
factors and improving repair
effectiveness

4.1 Controlling Dental Plaque

Plaque accumulation is the initiating factor for periodontal
disease around restorations in the oral cavity. To control
dental plaque, regular removal and maintaining oral
hygiene are essential. After crown restoration, in addition
to paying attention to personal cleaning methods such as
brushing and flossing the restoration margins, regular
visits to the dentist for manual or ultrasonic scaling can
reduce the number and proportion of periodontal
pathogens, thereby reducing the incidence of secondary
caries and periodontal disease [16]. However, when
performing ultrasonic scaling on porcelain crowns and
implants, metal tips should not be used to avoid damaging
the porcelain or scratching the implant surface; instead,
carbon fiber tips or resin tips can be chosen. If severe
periodontal disease occurs around the full crown or
implant, subgingival scaling and periodontal surgery can
be performed to remove plaque and promote periodontal
tissue regeneration [17]. Surgical treatments include flap
surgery and guided bone regeneration [18].

4.2 Improving the performance of restorations

Improving the performance of restorations is crucial for
better repair outcomes. Firstly, poor fit between the crown
neck and shoulder, overly long crown margins, and
excessive subgingival shoulder width can lead to plaque
accumulation at the crown margins, often causing gingival
hyperplasia, swelling, and bleeding, resulting in gingivitis
and secondary caries. Secondly, prolonged retention of
adhesives in the gingival sulcus or on the tissue surface of

the bridge can cause gingivitis and even affect the stability
of the retainer [19]. Therefore, improving the marginal fit
between the restoration and tooth structure and promptly
removing excess adhesive are very important.
Additionally, maintaining a good axial contour of the
restoration is vital; excessive or insufficient convexity can
lead to food impaction or direct impact on the gingiva,
causing inflammatory reactions and gingival recession
[20]. Furthermore, enhancing the smoothness of the
restoration surface can reduce plaque adhesion, thereby
reducing inflammation. Titanium-based implants, as the
most widely used implants, may trigger the release of
titanium dissolution products into the surrounding tissues
when there is corrosion on the implant surface, improper
implant-abutment interface positioning, or excessive
adhesive, stimulating inflammation and foreign body
reactions in the peri-implant tissues and affecting the
development of peri-implantitis [21].

4.3 Correcting Bad Habits and Controlling
Systemic Diseases

Numerous studies have shown that smoking and diabetes
are identified risk factors for peri-implantitis, making it
crucial to correct unhealthy habits [22]. Although the
definitive relationship between smoking and peri-
implantitis has not been established, smoking may
increase the incidence of bone loss, enhance susceptibility
to peri-implantitis, impair wound healing, and lead to
implant loosening. Some studies indicate that smokers,
compared to non-smokers, generally exhibit significantly
higher levels of pro-inflammatory cytokines, probing
depth, suppuration, bleeding, and plaque scores at implant
sites, poorer oral hygiene, and lower compliance with
supportive periodontal therapy. Controlling systemic
diseases is also critical. Studies have shown a positive
correlation between type 2 diabetes and peri-implantitis.
In the oral environment, hyperglycemia can trigger
inflammation, oxidative stress, apoptosis, and decreased
immune regulation ability [23]. Diabetic patients
experience prolonged postoperative osseointegration and
soft tissue healing periods, increasing the risk of
complications such as wound infection and poor
osseointegration.

Figure 2 summarizes ways of controlling periodontal
pathogenic factors and improving repair effectiveness.
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Figure 2. Methods of controlling periodontal pathogenic
factors and improving repair effectiveness
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5 Conclusion

In summary, periodontal factors are closely related to the
effectiveness of restorations. Oral microbial factors, the
host immune microenvironment, and anatomical factors
determine the success of restorations by affecting the
health of periodontal tissues. For example, the presence of
the red complex and the expression of virulence factors
can lead to gingival swelling, periodontitis, and peri-
implantitis, destroying periodontal tissues and causing
restoration failure. Additionally, during the restoration of
implants, fixed prostheses, and removable dentures,
disruption of biological width and excessive plaque
accumulation can adversely affect periodontal health.
Therefore, controlling dental plaque through ultrasonic or
manual methods, improving the performance of
restorations, managing systemic diseases, and correcting
bad habits can reduce the incidence of periodontal
diseases and improve restoration outcomes.
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