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Impact of tooth loss due to periodontal 
disease on the prognosis of rehabilitation

Abstract: When periodontal disease is diagnosed, it is difficult to 
predict the clinical response of treatment of a tooth over time because 
the result of treatment is affected by several factors and will depend on 
the maintenance and support of periodontal treatment. Rehabilitation 
with removable dental prostheses, fixed prostheses, and dental implants 
makes it possible to restore the function and esthetics of patients with 
tooth loss due to periodontal disease. The predictive factors of tooth loss in 
periodontitis patients should be assessed by dentists to inform their clinical 
decision-making during dental treatment planning. This will provide 
detailed individualized information and level of risk of patients considered 
suitable for dental rehabilitation. Therefore, the aim of this article was to 
review the subject of “Impact of tooth loss due to periodontal disease on 
the prognosis of rehabilitation” and the effect of fixed, removable, and 
implant-supported prostheses in periodontal patients.

Keywords: Tooth Loss; Periodontal Diseases; Rehabilitation; Prosthesis 
and Implants; Compliance.

Introduction

An imbalanced and unhealthy oral microbiota ushers the entry of 
various cariogenic and periodontal microbes that engender oral biofilm 
formation and periodontal diseases such as gingivitis and periodontitis. 
Oral epithelial tissues, mainly the gingival epithelium, play a significant 
role in resisting the colonization of unfavorable oral pathogens. These 
tissues readily secrete beta-defensin peptides and histatins, which are 
the major host defense salivary proteins that maintain the homeostasis 
of the oral microbiota.1

Smoking and calculus are associated with initial disease progression, 
and calculus, plaque, and gingivitis are associated with loss of attachment 
and progression to advanced disease. Furthermore, studies have indicated 
that calculus removal, plaque control, and control of gingivitis are essential 
procedures in preventing disease progression, further loss of attachment 
and, ultimately, tooth loss.2 Therefore, it is difficult to predict the clinical 
response to treatment of a tooth over time, since the result of treatment is 
affected by several factors3 and depends on maintenance and supportive 
periodontal treatment. Periodic Preventive Maintenance (PPM), a procedure 
based on regular scheduled visits after active periodontal treatment, is a 
well-known strategy, essential for preserving the periodontal health of 
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treated and rehabilitated patients, and is a preventive 
strategy for healthy patients.4

In patients with a history of periodontitis, 
rehabilitation with removable dental prostheses5 
and fixed prostheses6 should be the focus of dentists’ 
attention. Dental implants have become widely 
recognized as a treatment modality for patients 
with tooth loss. As an increasing number of patients 
receive implant therapy to replace teeth lost due to 
periodontal disease, the question arises as to whether 
the outcome of dental implants is influenced by a 
history of periodontitis.7

The aim of this study was to carry out a narrative 
review about the impact on the prognosis of 
rehabilitation after tooth loss due to periodontal 
disease and the effect produced by fixed, removable, 
and implant-supported prostheses in periodontal 
patients. Therefore, this review was divided into the 
following sub-headings: host response, incidence and 
prevalence of losses after rehabilitation and supportive 
maintenance therapy (SPT), factors that play a pivotal 
role in or have impact on the longevity of the treatment.

Host response
During the course of a long and slow process, 

uncontrolled inflammation in the gingiva may 
lead to the destruction of periodontal tissue and its 
attachment to teeth, which is defined as periodontitis.1 
The hallmark of periodontitis, known to be the cause 
of this disease, are the complex subgingival microbial 
communities that can comprise about 500 bacterial 
species.2 The onset of periodontal disease is caused 
by a small subset of endogenous gram-negative 
periodontal bacteria, including Porphyromonas 
gingivalis, Aggregatibacter actinomycetemcomitans, 
Tannerella forsythia, and Treponema denticola, which 
trigger innate, inflammatory, and adaptive immune 
responses.3,4,5 The continuous loss of gum and bone 
tissues that support the teeth results in tooth looseness 
and loss of teeth, which seriously affects patients’ 
quality of life and causes a tremendous social and 
economic burden.6 Epithelial surfaces are continuously 
replaced, however, several of the most pathogenic 
bacterial species are able to invade the gingival cells 
and tissues, remain viable, and evade the action of 
different immune cells.7

Innate immunity reflects the host’s capacity for rapid 
defense against infectious insults. The innate response 
has limited specificity, is responsive to generalizable 
types of agents, and exhausts without providing 
long-term protection.8 The effector mechanisms of the 
innate immune system are improved by adaptively 
involving an efficient loop for microbial clearance, 
in which proper innate mechanisms are triggered to 
ensure an effective adaptive immune response, which 
potentiates these innate effector functions against 
periodontopathic bacteria. The primary response to 
pathogens in the innate immune system is triggered 
by Pattern Recognition Receptors (PRRs) that bind 
to Pathogen-Associated Molecular Patterns (PAMPs) 
found in a broad range of organisms. These receptor 
types include toll-like receptors, nucleotide-binding 
oligomerization domain (NOD) proteins, cluster of 
differentiation 14 (CD14), complement receptor-3, 
lectins, and scavenger receptors.9

The innate system is activated before an adaptive 
response. Cellular components of the system consist 
of phagocytic cells (e.g. monocytes/macrophages), 
antigen-presenting cells (e.g. monocyte-derived 
dendritic cells), natural killer cells, a subset of T 
and B cells participating in innate immunity, as 
well as epithelial and endothelial cells (natural 
barriers that synthesize cytokines and chemokines, 
and recognize danger signals).10 Toll-like receptors 
(TLRs) selectively recognize a large number of 
varied and complex pathogen-associated molecular 
patterns. Toll-like receptors are evolutionarily 
conserved proteins that also have a highly conserved 
intracellular Toll/interleukin-1 receptor (TIR) 
domain, involved in protein-protein interaction and 
signaling activation. Among the 10 human toll-like 
receptors identified so far, toll-like receptor-2 and 
toll-like receptor-4 are the most defined members. 
Toll-like receptor-2 is mostly involved in the 
recognition of a variety of bacterial cell components, 
such as peptidoglycan and lipoproteins. Toll-like 
receptor-4 has been shown to specifically recognize 
the lipopolysaccharide of gram-negative bacteria and 
act in cooperation with several protein components, 
such as lipopolysaccharide-binding protein and 
CD14,11-16,18,19 and toll-like receptors are expressed 
in periodontal tissues.19,20
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The gingiva is constantly exposed to microbes 
present in dental plaque biofilm, therefore, toll-like 
receptor signaling plays an important role in the innate 
immune response and maintenance of periodontal 
health. However, over-production of pro-inflammatory 
cytokines due to chronic stimulation of toll-like 
receptors may lead to tissue destruction.21,22

Bacteria and immune cel ls (neutrophils, 
macrophages, and lymphocytes) present in the 
periodontium participate in the maintenance of a 
healthy equilibrium.23 Neutrophils continuously 
transmigrate through the junctional epithelium 
to the gingival sulcus and release antimicrobial 
peptides (α-defensins) against invading bacteria, 
in addition to stimulating adhesion and spreading 
keratinocytes on the tooth surface.24 Resident cells 
of the periodontium (keratinocytes, fibroblasts, 
dendritic cells, and osteoblasts) are not passive 
barriers against bacterial invasion, but initiate the 
innate immune response and regulate the adaptive 
immune response.25,26 An essential component is the 
complement pathway, which activates, amplifies, 
and synchronizes the innate immune response 
by opsonizing and killing bacteria, in addition to 
activating mast cells, neutrophils, and macrophages 
of the periodontium.27

Keratinocytes, which form the majority of the 
gingival epithelium, are capable of producing and 
secreting various immune response mediators, 
among them human β-defensins (hBDs), cathelicidins, 
proinflammatory cytokines, chemokines, and 
angiogenetic proteins.28,29 In healthy gingiva, the innate 
response is mainly regulated by keratinocytes that 
secrete hBDs to protect the oral and sulcular epithelium 
and neutrophils that secrete α-defensins to protect 
the junctional epithelium. Gingival keratinocytes 
recognize pathogen-associated molecular patterns 
(PAMPs) through their pattern recognition receptors, 
such as toll-like receptors (TLRs). mRNA expression 
of TLR 1–9 is detected in the connective tissue and 
epithelial layers of the gingiva.30 In addition, bacterial 
signaling molecules (cyclic dinucleotides and quorum 
signaling molecules) activate the cytokine response in 
gingival keratinocytes.31,32 There is also a reciprocal 
interaction between innate-immune proteins and 
keratinocytes. For example, proinflammatory 

interleukins (IL-1α, IL-1β, IL-6) activate protein 
expression and secretion of hBDs in keratinocytes,33,34 
while keratinocytes can suppress the inflammatory 
response by secreting monocyte chemotactic 
protein-induced protein-1.35

Fibroblasts are responsible for the synthesis of new 
collagen bundles and for removing the old collagen 
by secreting matrix metalloproteinases (MMPs). 
Overexpression of MMPs by gingival fibroblasts may 
either induce the release of cytokines and chemokines 
from the extracellular matrix or cleave cytokines and 
interrupt immune response-signaling cascades.36

In a healthy environment, dendritic cells have high 
phagocytic capacity against invading microorganisms, 
but during infection they initiate a maturation 
process that involves their migration to lymph 
nodes to activate CD4+ T cells37 and promote the 
polarization of T-helper (Th)1, Th2, Th17, and B cells.38 
Uncontrolled upregulation of Th1 and Th17 cell 
pathways enhances alveolar bone loss via induction 
of osteoclastogenesis.39 There is also evidence that 
dendritic cells can differentiate into osteoclasts.40

Neutrophils form the primary defense system 
in periodontal tissues. Notably, they migrate 
through the junctional epithelium into the gingival 
sulcus in a continuous process, which may differ 
from other organs, in which transmigration is a 
hallmark of infection.41 In a healthy oral cavity, 
neutrophil populations tend to be parainflammatory, 
whereas in periodontal disease there is presence of 
proinflammatory neutrophil phenotypes.42

Tissue macrophages are derived either from 
circulating monocytes or from embryo-derived 
precursors.43 Phenotyping them as inflammatory 
and resolving macrophages will define their roles 
in disease and health. Inflammatory macrophages 
produce and secrete a large group of cytokines 
(IL-1β, IL-23, IL-6, tumor necrosis factor (TNF)-α) and 
enzymes (MMPs) that participate in osteoclastogenesis 
and collagen degradation in periodontitis.44

Although the host defense system is fundamental 
to oral health, there are situations in which the 
challenge is greater and may lead to the progression 
of periodontal disease, loss of teeth, and thus require 
rehabilitation initiatives to restore oral function 
and esthetics.
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Reasons for tooth loss

In this sense, recent data of tooth loss in the 
Brazilian population have shown that over half (53.7%) 
of the elderly population (> 65 years old) had tooth loss. 
This was of one of the highest rates of prevalence of 
tooth loss in the world, second only to Portugal (70%) 
and Turkey (67%). Teenagers (15-19 years old) have 
shown a prevalence of tooth loss of 17.4%, and adults 
(35–44 years old), of 22.4%.45 These data highlighted 
the important fact that socioeconomic conditions were 
directly associated with tooth loss in the Brazilian 
population studied. This has shown that the less 
schooling these individuals had, the higher was the 
rate of tooth loss in this population.45,46 One of the 
reasons for this association in this population could be 
the presence of higher caries index, which is one of the 
most frequent causes of tooth loss. To reduce the caries 
index in the population, fluoridation of public water 
supply was suggested and recognized as one of the 
most important public health achievements in the 20th 
century47 In contrast, according to a study conducted 
by the IBGE (Brazilian Institute of Geography and 
Statistics) Foundation in 2000, up to this time, only 
45% of the Brazilian municipalities and 37% of the 
Brazilian districts had adopted the fluoridation 
system, with possible exclusion of more rural districts 
and peripheral regions.48 This fact and the difficult 
access to dental care by this population can explain 
the socioeconomic correlation with a higher rate of 
tooth loss in the Brazilian population.49

Furthermore, a recent multilevel study designed 
by Roberto et al.50 evaluated tooth loss in Brazilian 
adults (33–44 years old) according to their individual 
and contextual social characteristics. The authors 
used the Municipal Human Development Index 
(MHDI),which is an index that evaluates information 
about income, educational level, and longevity in each 
municipality. They demonstrated that tooth loss in 
adults was associated with the contextual variables 
of MHDI and public water fluoridation.

In addition, age and gender were suggested to be 
risk indicators of tooth loss in the Brazilian population. 
In a study by Corraini et al.,51 the authors have shown 
that in an isolated population of Brazil, 90% of the 
subjects had lost at least one tooth and 39% had lost 

more than eight teeth. This higher tooth loss was 
associated with adult age and female gender. Another 
risk indicator was that the most frequently missing 
teeth in individuals were the permanent first molars. 
This could be explained by the fact that these are 
the first permanent teeth to erupt, so they are more 
susceptible to the development of caries.51, 52, 53

Fixed dental prostheses and 
removable partial dentures in 
periodontal patients

Severe periodontal disease is a common cause of 
tooth loss worldwide54 and may have an impact on 
mastication, food choices, psychological issues, and 
occlusal stability.55,56 Ravald and Johansson57 have 
shown that patients treated for periodontal disease 
continued to lose teeth even during maintenance 
therapy, and that periodontal disease was the main 
reason for these losses (73%) in association with 
smoking and periodontal pockets with a depth of 
4–6 mm.

Moreover, periodontal parameters are frequently 
used to determine whether teeth will be rehabilitated 
or extracted. During periodontal examination, it is 
difficult to establish the prognosis of teeth because 
several variables are involved 58,59 including prosthetic 
and restorative factors.60 According to Walter et al.,61 
tooth loss is a reliable and easy-to-measure variable in 
long-term clinical outcomes through the comparison 
of different rehabilitation treatments.

Faggion et al.62 proposed a prognostic model for 
tooth survival in patients treated for periodontitis and 
found that diabetes mellitus, teeth with alveolar bone 
loss, increased tooth mobility, multirooted teeth, and 
non-vital pulp were significant predictors for tooth 
loss during supportive periodontal therapy (SPT). In 
addition, Helal et al.63 recently reported that some 
others predictive factors were also associated with 
tooth loss in patients with periodontitis and patients 
at higher risk, like older patients, non-compliant 
patients, smokers, and those with higher values of 
pocket probing depth.

In many patients, missing teeth may require 
replacement in order to restore oral function, esthetics 
and quality of life. However, the process of adaptation 
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to tooth loss varies among individuals, and not all 
of them need to replace every lost tooth.64 When 
rehabilitation is indicated, several options between 
fixed and removable dentures are available.61,65,66 
There are even protocols for each type of dental 
rehabilitation; and decision-making depends on 
professional ability, treatment philosophy, countries, 
age groups, oral and financial conditions of the 
patients, and maintenance of the rehabilitation.

Fixed rehabilitations are considered the treatment 
of choice for partially edentulous patients,67 however, 
removable prostheses are still frequently provided, 
especially because of their lower cost and less complex 
treatment involved.68,69 At present, the literature is 
heterogeneous and limited in showing the main 
reasons for tooth loss and the type of rehabilitation 
used, especially in long-term studies with missing 
data and those with inconclusive data. Survival and 
success rates, number of teeth lost, reasons for loss, and 
complications of the treatment are important pieces 
of information that need to be reported in long-term 
studies to enable analysts to determine which factors 
are associated with the prognosis of rehabilitation.

Fixed dental prostheses

Changes in the profile of patients from totally to 
partially edentulous due to socioeconomic factors, 
better plaque control, and compliance with PPM 
(Periodic Preventive Maintenance) and Supportive 
Periodontal Therapy (SPT) over the years have resulted 
in a larger number of single or multiple interdental 
gaps that can be rehabilitated with fixed dental 
prostheses (FDPs).69,70

FDPs are good alternatives for rehabilitating minor 
gaps, especially in the anterior region, due to the 
lower risk of developing injuries in the periodontal 
tissues, less demanding maintenance, higher survival 
rates, in addition to greater patient satisfaction 
and improved oral health-related quality of life 
(OHRQoL).68 Provided that adequate periodontal and 
prosthetic treatments and maintenance care over time 
are implemented, it would be possible to provide 
patients who have advanced loss of periodontal 
support with rehabilitation treatments that can have 
a higher rate of success in the long term.71

The main biological complications associated with 
the survival rates of FDPs are secondary caries, loss 
of vitality, abutment tooth fracture, and periodontal 
disease.60,61,63,64 Among these, according to Bergenholtz 
and Nyman,71 biological complications of endodontic 
origin are more common, especially among teeth 
used as abutments for FDPs when compared with 
non-abutment teeth (e.g. 15% vs. 3%). In the cited 
study, abutment and non-abutment teeth showed a 
comparable degree of periodontal destruction and 
were treated with similar periodontal therapies. 
According to the authors, the highest proportion 
of endodontic complications in abutment teeth was 
strongly associated with traumas caused during 
the procedures of preparation to receive an FDP.72 
In addition, Valderhaug et al.73 estimated that the 
pulp vitality in teeth with crowns, which remained 
free of signs and symptoms of pulp deterioration, 
showed proportions of 98%, 92%, 87% and 83% after 
5, 10, 20, and 25 years, respectively.

In a systematic review that evaluated 5-year survival 
of metal-ceramic and all-ceramic tooth-supported 
FDPs, Pjetursson et al.69 found an incidence of FDP 
failures and losses associated with recurrence of 
periodontal disease reported in 37 studies. Among 
them, 2,096 FDPs were evaluated, with a loss of 
29 dental prostheses, an overall annual failure rate 
of 0.23% and a failure rate of 1.2% over 5 years. 
The authors also evaluated the annual failure rates 
according to the different types of FDPs and found 
results that ranged from 0.06% to 1.59%. The highest 
failure rates reported were 0.60% and 1.59% for 
reinforced glass ceramic and glass-infiltrated alumina, 
respectively. In addition, metal-ceramic FDPs were 
used as a reference for the relative complication rates 
of different types of FDPs, with significantly more 
glass-infiltrated alumina FDPs and reinforced glass 
ceramic FDPs lost due to periodontal diseases.

The literature also points out that patients with 
severe bone loss, but healthy nevertheless, who 
were rehabilitated with cantilevered pontics FDPs 
had failure rates of approximately 8% after 5 and 
10 years of follow-up.74,75 This long-term success was 
only possible because the fundamental principles 
of correct occlusal design and manufacturing of 
extensive FDPs were respected.75
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Removable partial dentures

Removable partial dentures (RPDs) are in great 
demand as a common method of rehabilitation used 
to restore the dental function, comfort, and esthetic 
appearance of partially edentulous patients. Moreover, 
they are a feasible and lower cost option when 
compared with FDPs, although RPDs can also cause 
some biological complications in patients, especially 
in the absence of programmed return visits.68,76,77,78

Prosthetic rehabilitation increases the risk of tooth 
loss; however, there was no difference between the 
different types of prosthetic treatments relative to 
abutment tooth loss.79 Higher rates of abutment loss 
have been reported among the studies. Studer et al.80 
have shown that partially edentulous free-end 
condition and dentate opposing jaw were considered 
risk factors for prosthetic complications. They reported 
73 teeth lost in a period of up to 6 years, of which 
29 (40%) were lost due to fractures, 21 (29%) due to 
untreatable caries, 18 (25%) due to abutment extractions, 
and 5 (6%) due to endodontic complications, although 
no periodontal reasons were detected as primary 
reasons for failure in combined fixed-removable 
rehabilitations. Tada et al. (2014)81 have shown that 
42% (68/162) of abutment teeth were lost because of 
periodontal disease, 29.6% (48/162) were extracted due 
to caries, and in patients with RPDs, 26.5% (43/162) 
were found to have fractures.

Other previous studies have also shown biological 
complications in patients with RPDs or a rapid 
deterioration of the dentures when compared with 
FDP or even with non-treatment.79,80,82 In the study 
of Muller et al.,79 in 90 patients, 1,937 teeth had been 
submitted to periodontal treatment 5–17 years earlier 
and rehabilitated with fixed dental prostheses (FDP; 
n = 29) and/or removable partial dentures anchored 
with clips (RPDC; n = 25) or double crowns (RPDD; 
n = 25). In addition, 25 patients had undergone 
periodontal treatment without prosthetic treatment. 
A total of 317 teeth and 70 abutment teeth were lost 
during approximately 10 years of follow-up. Of 
these, the majority of teeth, 273 (86%), and 48 (68.5%) 
abutment teeth were lost for periodontal reasons 
(generalized, moderate-to-severe aggressive or 
chronic periodontitis); a mean loss of 3.5 teeth per 

patient. Patients with partial dentures showed a 
tooth loss rate of 4.4 and those without prostheses, a 
rate of 1.2. In addition, prosthodontic treatment, age, 
socioeconomic status, diabetes mellitus, mean initial 
bone loss, and aggressive periodontitis were factors 
significantly associated with tooth loss in patients with 
prosthodontic rehabilitation undergoing long-term 
supportive periodontal therapy when compared with 
patients without prostheses.

When the biological complications related to 
removable prostheses were analyzed in the literature, 
their survival rates were limited.68,78 Moldovan et al. 
(2018)68 recommended that dentists evaluate some 
biological parameters like tooth loss, caries, endodontic 
treatment, tooth fracture, tooth mobility, pocket 
probing depth, radiographic bone loss, gingival 
recession, plaque and gingival indices, as well 
as experience with supportive care, to reduce 
complication rates after the treatment with RPDs. 
These authors have also shown that, depending on 
the observation period, tooth loss varied between 
0 and 18.1% for clasp-retained RPDs; 5.5 and 29% 
for attachment-retained, and between 5.5 and 51.7% 
for double crown-retained RPDs. The authors also 
reported that suitable pre-treatment and supportive 
care could reduce these complication rates.

When shortened dental arches are rehabilitated 
with fixed and removable dentures, higher tooth 
loss rates were found for RPDs,79,82 although other 
authors have shown no significant differences.60,83,84 
However, limited information was found on the 
reasons for tooth loss. In a 5-year longitudinal study, 
Budtz-Jorgensen et al.82 investigated a cantilevered 
FDP compared with RPDs. The authors observed 
that caries, occlusal and functional impairments 
were present more frequently in the RPD group. 
Nineteen percent of FDPs failed, while 38% of failures 
occurred in the RPD group over the 5-year period. 
The RPD group had higher numbers of dental and 
prosthodontic procedures performed during the 
follow-up period, for example, amalgam or composite 
fillings, endodontic treatment, repairs, and relining. 
Eleven teeth were extracted in the RPD group, while 
one extraction occurred in the FDP group. The 
main reasons were endodontic problems, caries, 
complications, and fractures. The authors suggested 
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that denture wearers developed more caries lesions 
and that RPDs promoted more biofilm accumulation 
than the FDPs.

In a recent systematic review, McAllister et al.86 
analyzed the survival rates of different rehabilitation 
interventions (removable partial dentures, conventional 
or resin bonded bridgework, implant supported 
crowns or bridgework) and the risk of tooth loss 
with and without these interventions in patients with 
shortened dental arches, in a period of five years or 
longer. The authors concluded that there was not 
enough evidence to recommend one replacement 
strategy over another in patients with 4 to 10 remaining 
functional teeth in occlusion.

Preshaw et al.77 reported that there was no clear 
evidence that RPDs increased the risk of periodontitis, 
but minor deleterious effects of RPDs were found 
in periodontally healthy patients. Other previous 
studies have shown increased levels of plaque and 
gingivitis, particularly on abutment teeth, and these 
results may reflect the less hygienic and more complex 
design used. Almeida et al.65,66 have also shown 
worse periodontal conditions in teeth used as direct 
abutments, as well as in their distal aspects66 compared 
with indirect abutments in bilateral end-free dental 
prostheses. Tada et al.81 also reported that prostheses 
were more prone to fracture if the abutment teeth 
were extensively restored or affected by root caries.

In a systematic review, Moldovan et al.78 
demonstrated that RPDs were capable of providing 
satisfactory solutions as long as suitable previous 
treatments and programmed return appointments 
were followed right from the early stages of dental 
rehabilitation. In a short-term study of 18 months, 
Almeida et al.65 showed that removable prostheses 
in bilateral end-free prostheses did not impair 
the periodontal condition during periodically 
supportive periodontal therapy. However, in the 
absence of periodontal maintenance, after 4 years 
of follow-up, most clinical parameters had values 
similar to those of the baseline situation of the study.66 
Other authors reported that periodic revision by 
the dentist and adequate oral hygiene procedures 
by the patients played key roles in the success of 
the rehabilitation.65,66,71,86,87 Tada et al.81 have shown 
that 6-monthly periodontal maintenance visits 

had a positive impact on the survival rate of direct 
abutment teeth. Furthermore, constant review of the 
periodontal treatment results allows reevaluation of 
the prognosis of rehabilitation.58

Irrespective of the data collection instrument 
and the location of the study, scientific literature has 
reported a significant association between unfavorable 
OHRQoL (Oral Health-related Quality of Life) 
scores and tooth loss, with increased compromise 
according to the location and distribution of this loss.56 
Rehabilitation with FDPs or RPDs can improve this 
association. However, patients with missing teeth 
have recently shown preference for rehabilitation 
with FDPs, and up to approximately 40% of RPDs are 
rejected by patients at an early stage after insertion.67 
Although well performed, these procedures require 
acceptance by patients for a successful treatment.

Special attention should be paid to the elderly 
due to their impaired ability to perform their own 
oral hygiene and the complexity of rehabilitation in 
association with limitations in performing personal 
health care. Moreover, their reduced host response 
can increase the risk of root caries, periodontal 
and peri-implant diseases, and other oral diseases. 
Individualized preventive measures and regular 
maintenance visits should be scheduled for the 
elderly, irrespective of the design of their prosthetic 
habilitation, in order to assure that adequate oral 
hygiene procedures will routinely be performed. 
Tada et al.81 indicated that periodontal maintenance at 
3- or 6-monthly time intervals had favorable outcomes 
and could prevent further tooth loss.

In general, tooth loss is a multifactorial outcome 
that is difficult to predict. Apart from periodontal 
diseases, caries, and endodontic complications, 
fractures are other reasons for tooth extraction and 
should be considered as clinical indicators for assessing 
the success of treatment outcomes.69, 78, 87 Bone and 
tooth preservation are the principles on which saving 
healthy and/or periodontally compromised teeth is 
based. Furthermore, predictive factors of tooth loss 
in periodontitis patients should be evaluated by 
dentists for purposes of clinical decision-making 
during dental treatment planning in order to have 
detailed individualized information about patients 
considered suitable for dental rehabilitation and know 

7Braz. Oral Res. 2021;35(supp2):e101



Impact of tooth loss due to periodontal disease on the prognosis of rehabilitation

the risks to which they may be exposed.54 There are 
increasing indications for the use of dental implants to 
replace missing teeth, and this possibility has changed 
the perception of prosthodontic therapy with the 
expansion of fixed and removable implant-supported 
treatments in the last decades.

Implant-supported prostheses in 
periodontal patients

As mentioned earlier, due to the high prevalence 
of tooth loss in the population, the demand for 
rehabilitation has increased in the last decades driven 
by the pursuit of better quality of life. One of the 
options for treating these patients is implant-supported 
restoration. Increasing numbers of dental implants 
are being placed every year. However, the effects 
of implant placements in patients with a history of 
periodontal disease continue to be actively researched.

Correia et al.88 conducted a retrospective cohort 
study to evaluate the survival rates of implants in 
patients with and without a history of periodontal 
disease. They found no statistically significant 
difference between the survival rates of implants 
in these subjects and confirmed the safety of placing 
implants in patients with a history of periodontal 
disease. Corroborating this study, Gianserra et al.,89 in 
a 5-year follow-up of dental implants placed in patients 
who had undergone previous treatment for periodontal 
disease, found that a history with the disease was 
not associated with implant failures. A case series 
study comparing 1- and 2-stage implants placed in 
periodontally compromised patients demonstrated 
that the survival rate of implants, after a follow-up 
period of 5 years of patients with previous history 
of periodontal disease, was similar to that observed 
in periodontally healthy patients for both implant 
stages (97% and 94% respectively). After 10 years, 
the survival rate remained 97% for 2-stage and 
dropped to 78% for 1-stage implants. Although the 
survival rate of 1-stage implants was reduced after 
10 years, the authors affirmed that dental implants 
continued to be a good treatment for patients with a 
history of periodontal disease.90 A systematic review 
with short-term (< 5 years) and long-term follow-up 
(> 5 years) has shown that there was no difference 

in the survival rates of implants between patients 
with previous periodontal disease and periodontally 
healthy patients.91

Schou et al.92 conducted a systematic review 
covering 5- and 10-year periods of follow-up to compare 
the risk of loss of implants, risk of peri-implantitis, 
peri-implant marginal bone loss, and loss of supra 
structures between patients who had lost teeth due 
to previous periodontal disease and patients who had 
lost teeth for reasons other than periodontitis. The 
authors suggested that the survival rate of implants 
and supra structures did not differ between these 
subjects. However, an increase in the incidence of 
peri-implantitis and marginal bone loss was associated 
with patients with a history of previous periodontitis. 
This could affect the long-term survival of the implants. 
Nevertheless, it is important to emphasize that the 
small sample size and the methodological quality 
assessment of the studies have to be interpreted 
with caution.92

In a recent meta-analysis, Dank et al.93 evaluated 
the effect of dental implant surface roughness on 
the implant survival rate and other risk factors, 
such as mean marginal bone loss and incidence of 
bleeding on probing in patients with a history of 
periodontal disease. They concluded that there is a 
lack of long-term data (> 5 years) for analyzing these 
factors. Therefore, the influence of surface roughness 
of dental implants placed in patients with previously 
compromised periodontal conditions cannot be 
established yet.

There is contradictory evidence showing that it 
is not recommendable for patients with a history of 
periodontal disease to receive rehabilitation with 
dental implants. Van der Weijden et al.94 conducted 
a systematic review to evaluate the survival rate of 
implants and supporting bone loss in periodontally 
compromised patients in a long-term follow-up 
period (> 5 years). The authors concluded that the 
placement of implants in these patients was different 
when compared with periodontally healthy patients. 
These findings have to be analyzed with caution due 
to the limited scope of the data. Another systematic 
review demonstrated that patients with a history of 
periodontal disease achieved lower implant survival 
rates and had more complications around implants 
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when compared with patients without any history of 
periodontal disease.95 In a meta-analysis, Wen et al.96 
demonstrated that history of periodontal disease 
could be a risk factor for the long-term survival 
rate of implants.

Hypotheses relative to lower implant survival 
rates in periodontally compromised patients have 
suggested that the pathogens present in the periodontal 
pockets could be transmitted from adjacent teeth to 
implants.97,98 Another hypothesis is related to the host 
response of the patients.99,100

Data comparing the implant survival rate in 
patients with previously compromised periodontal 
conditions seem to be unclear. Studies have indicated 
confounding factors that had influence on the local 
and systemic response of patients, such as diabetes 
mellitus and cigarette smoking.101 Other facts, such as 
supportive periodontal therapy, seem to be important 
factors that influence the prevalence of tooth loss. 
Moreira et al.,46 in a study with Brazilian middle-aged 
adults, evaluated the link between tooth loss and 
multilevel factors. They have shown that the risk of 
tooth loss in a population that had never visited a 
dentist or had not visited a dentist in three or more 
years was increased by 33.5% and 21.3% respectively.

Supportive periodontal therapy in 
prosthetically rehabilitated subjects 
with history of periodontitis

Supportive Periodontal Therapy (SPT) plays a 
pivotal role in the maintenance of the remaining teeth 
in patients with periodontitis. SPT is the main phase 
of periodontal treatment that aims not only to avoid 
the recurrence but also to control the periodontal 
disease. The adherence to SPT depends on the severity 
and extension of the periodontal destruction as well 
as on the patients’ compliance with this therapy. 
Although dental biofilm is a direct cause, even an 
optimal plaque control is not enough to prevent the 
return of these diseases, since the best oral hygiene 
performed by the patient does not affect subgingival 
biofilm at the bottom of the periodontal pocket, and 
recolonization can occur in a few weeks.102

Implant- and tooth-supported restorations 
are cause for concern in patients with a history 

of periodontitis. Several studies102-108 have shown 
that non-compliers with SPT exhibited the worst 
clinical periodontal parameters when compared with 
compliers. Although it seems logical that compliers 
with SPT would show better longitudinal results, 
professionals struggle to maintain patients under 
strict periodontal control. A recent systematic review102 
has shown that compliance with SPT was found to 
be unsatisfactory. The compliance of patients ranged 
between 3 to 86% and smokers were more prone to 
not adhering to the SPT program.

In addition, risk factors such as diabetes and 
smoking, associated with a pathogenic biofilm 
and local factors, might jeopardize the effect of 
and adherence to the supportive maintenance, and 
this must, therefore, be taken into account during 
the treatment planning of the periodontal therapy 
and SPT. Supportive therapy for orally rehabilitated 
patients includes procedures such as frequent 
appointments to monitor the progression or possible 
recurrence of the disease, particularly in patients 
who have had previous treatment for periodontal 
and peri-implant diseases;109 radiographic analyses of 
the affected sites and restorative margin contours;110 
recording of clinical periodontal parameters and 
occlusal adjustments;109 removing biofilm and 
calculus;110 motivating and ensuring that patients 
perform excellent oral hygiene, according to 
their skills and considering the complexity of the 
restoration,110 and raising the odds of finding and 
treating — in advance — any condition or disease 
found in the oral cavity.109

An earlier study106 evaluated 68 patients with 
moderate to severe periodontitis who received active 
periodontal treatment. Afterward, these patients 
received a fixed or removable dental prosthesis 
and SPT for at least 10 years. The study has shown 
that both fixed and removable prostheses had 
high survival rates when combined with an active 
periodontal therapy previous to the rehabilitation and 
regular SPT maintenance after it. This idea has been 
ratified by other studies102,107 that say that patients’ 
compliance with the SPT treatment is sine-qua-non 
to achieving good results in the long term. Lack of 
compliance, specially from patients with a history 
of periodontitis or peri-implantitis, may result in 
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a faster progression of the disease and increase 
the chances of losing teeth or dental implants. The 
value of SPT has been emphasized in a plethora of 
studies, but systematic reviews102,111 have reported 
that many studies did not report their maintenance 
programs in detail, making it difficult to analyze 
and compare the results of SPT.

Nowadays, with the increasing number of dental 
implants placed worldwide112 to restore missing 
teeth, the use of SPT has raised important and 
relevant questions. The SPT is mandatory for the 
success rate of implant-supported restorations in the 
long term, since the prevalence of peri-implantitis is 
two times greater in patients who did not attend any 
appointments in the first 5 years after conclusion of 
the implant treatment when compared with patients 
who attended control appointments once a year.113

In this sense, a recent cohort study evaluated 
the prevalence of mucositis, peri-implantitis, bone 
loss, and implant survival of 126 dental implants 
installed in 20 partially edentulous patients who had 
previously been treated for periodontitis, with 10 to 
20 years of long-term follow-up results. The patients 
were followed up every 3 months and received 
SPT. The results demonstrated a moderate rate of 
peri-implant mucositis (< 30%) and peri-implantitis 
(< 25%), and the authors concluded that patients 
with periodontal history could be rehabilitated 
with dental implants in the long term, provided 
there was a tight control schedule.104 Although the 
long-term survival rates of dental implants seem 
to be the same in patients with previous history 
of periodontitis associated with tooth loss and 
patients without periodontitis associated with tooth 
loss who received SPT, the peri-implant marginal 
bone loss is greater in patients with previous 
tooth loss due to periodontitis. Although patients 
susceptible to periodontitis may be indicated to 
receive rehabilitation with dental implants, the 
higher prevalence of peri-implantitis may jeopardize 
the lifespan of the implant.111 Patients with a history 
of peri-implantitis who have had their lost teeth 
replaced with dental implants must frequently 
attend SPT appointments right after loading the 
implant-supported restoration. This is because 
there is a significant prevalence of peri-implantitis 

over the course of time and, with regular SPT, the 
problem can be diagnosed while the lesion is still at 
the stage of peri-implant mucositis, thereby raising 
the odds of a successful treatment.101, 114,

Furthermore, a retrospect ive study103 on 
peri-implant complications after 10 years of 
functional loading in periodontally compromised 
patients detected a cumulative incidence of 24.4% 
of peri-implantitis. The study also reported that 
peri-implantitis appeared more frequently after 
5 years and the peak rate of incidence of the diseases 
occurred in the seventh year, demonstrating the 
importance of SPT in implant-supported restorations 
in the long term.

Finally, the active periodontal therapy combined 
with SPT of teeth and dental implants has delivered 
good results in the long term and should be the 
first-choice treatment for patients with periodontitis 
if there is any hope of maintaining the teeth, 
since there is no evidence of the dental implants 
exceeding the time of survival of teeth correctly 
treated for periodontitis.108, 111

Conclusion

Predicting a tooth’s clinical response to treatment 
over time is difficult, despite our knowledge of 
the mechanism of the host defense system against 
periodontitis, conditions in which biofilm may 
be retained in the dentures. The rehabilitative 
treatment performed with fixed or removable 
dental prostheses or dental implants will always be 
a challenge. This is because the inadequate design 
and infrastructure of removable partial dentures, 
marginal adaptation with overlapping of the fixed 
partial dentures, and implant-supported dental 
prostheses all favor greater biofilm retention. 
Therefore, the oral health of these patients will 
also depend on changes in their behavior, both 
relative to compliance with periodontal treatment 
and in their control at home. Moreover, patients will 
require professional plaque control with Periodic 
Preventive Maintenance performed during regular 
scheduled visits, and this will be an essential 
strategy to preserve the periodontal health of 
rehabilitated patients.
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