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ABSTRACT

Aim of the study: Total overdentures supported by natural teeth or dental implants represent an established and
evidence-based prosthodontic rehabilitation modality for edentulous and severely compromised dentitions. This
narrative review aimed to synthesize current evidence on the biological principles, clinical indications, attachment
systems, prosthetic outcomes, and complications of tooth-retained and implant-retained overdentures, with
emphasis on patient-centered outcomes and oral rehabilitation. Material and methods: A comprehensive
literature search was performed across PubMed/MEDLINE, Scopus, and Web of Science. A total of 50 peer-
reviewed references published until 2025 were selected, covering systematic reviews, meta-analyses, randomized
controlled trials, consensus statements, prospective clinical studies, and authoritative narrative reviews. Results:
Tooth-retained overdentures preserve alveolar bone, maintain periodontal proprioception, and improve
masticatory function; the most frequent complications are root caries and attachment matrix loosening. Two-
implant mandibular overdentures represent the minimum international standard of care per the McGill (2002) and
York (2009) Consensus Statements. Attachment system selection — locator, ball/stud, bar-clip, or telescopic —
critically determines retention, complication profiles, and patient satisfaction. Single-implant overdentures offer
a viable cost-effective alternative for geriatric patients. Digital CAD/CAM workflows are increasingly applied in
overdenture fabrication with favorable outcomes. Conclusions: Both tooth-retained and implant-retained
overdentures provide documented functional, biological, and psychosocial advantages over conventional
complete dentures. Individualized treatment planning integrating clinical, systemic, and socioeconomic factors is
essential to optimize rehabilitation outcomes.

Key words: overdenture; tooth-retained overdenture; implant-retained overdenture; attachment system; McGill
consensus; alveolar bone preservation; oral rehabilitation; edentulism; masticatory function; OHRQoL

INTRODUCTION — including accelerated alveolar bone

Edentulism remains a significant public resorption, reduction of  masticatory
health burden globally, with epidemiological efficiency, altered phonetics, and facial
analyses based on the Global Burden of morphological changes —  alongside
Disease (GBD) 2021 dataset reporting that substantial psychosocial impacts on self-
the global age-standardized prevalence rate esteem and quality of life [3, 4]. Conventional
of edentulism, while declining in high-SDI complete dentures, while the most widely
regions, continues to rise in low-SDI regions accessible treatment modality for edentulism,
and is projected to affect increasing numbers are frequently associated with inadequate
of elderly individuals worldwide through retention, instability, accelerated residual
2050 [1, 2]. The loss of all natural teeth ridge resorption, and poor patient acceptance,
produces profound biological consequences particularly in the mandible [5, 6].
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Total overdentures — defined as
removable dental prostheses that cover and
are partially supported by one or more
remaining natural teeth, root surfaces, or
dental implants — address many limitations
of conventional prostheses [7]. The
overdenture concept gained systematic
clinical validation through the foundational
work of Brewer and Morrow, while the
subsequent development of osseointegrated
implants by Brdnemark et al. transformed the
standard of care for edentulous rehabilitation
[8, 9]. The McGill Consensus Statement
(2002) established that the restoration of the
edentulous mandible with a conventional
complete denture is no longer the most
appropriate first choice of treatment, and that
a two-implant overdenture should become the
minimum standard of care [10]. This position
was reinforced by the York Consensus
Statement (2009), supported by an extensive
body of subsequent
demonstrating superior masticatory function,
oral health-related quality of life (OHRQoL),
and patient satisfaction [11].

Despite the global shift towards implant-

clinical research

based solutions, tooth-retained overdentures
continue to play a clinically relevant role in
patients with strategic remaining roots,

contraindications to  implant
or limited economic access to
treatment [12, 13]. A 2024
systematic review of randomized controlled
trials  confirmed  that  root-retained
overdentures remain a viable treatment plan,
offering superior denture stability, bone
preservation around abutment teeth, and high

systemic

surgery,
implant

patient satisfaction compared to conventional
dentures [14]. More recently, digital
CAD/CAM technologies and 3D printing
have begun to transform overdenture
fabrication workflows, offering potential
improvements in fit accuracy, laboratory
efficiency, and access to care [15, 16]. The
present review synthesizes current evidence
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on the principles, indications, outcomes, and
complications of both tooth-retained and
implant-retained total overdentures, with

direct relevance to oral rehabilitation
practice.
MATERIAL AND METHODS

Search Strategy and Eligibility Criteria
This narrative review was conducted
following an a priori protocol. Electronic
searches were performed across
PubMed/MEDLINE, Scopus, and Web of
Science in November 2024, independently by

two reviewers. MeSH terms employed
included: "Denture, Overlay", "Dental
Implants", "Tooth  Root", "Dental
Abutments", "Denture Retention", "Alveolar
Bone Loss", "Osseointegration", "Jaw,
Edentulous", "Patient Satisfaction",

"Masticatory Muscles", and "Quality of
Life". These were combined with free-text
"tooth-retained

keywords: "overdenture",

overdenture", "root-supported overdenture",

"implant overdenture", "implant-retained
overdenture", "attachment system", '"bar
attachment", "locator attachment", "ball
attachment"”, "telescopic crown", "McGill
consensus", "York consensus", "alveolar

"n.n

bone preservation", "peri-implant bone loss",
"OHRQoL", "single implant overdenture",
"CAD/CAM overdenture", and "masticatory
function".

Articles published between January 2002
and December 2024 were prioritized, with
foundational references retained where no
recent equivalent existed. Eligible study
designs included: systematic reviews and
meta-analyses, randomized controlled trials
(RCTs), prospective and retrospective cohort
studies, international consensus statements,
clinical guidelines, and authoritative
narrative reviews by recognized experts in
prosthodontics and oral implantology.
Articles were required to be published in

peer-reviewed indexed journals, written in
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English, and to address clinical outcomes of
tooth-retained or implant-retained
overdentures in adult patients. Case reports,
conference abstracts,
publications, and editorials without original
data were excluded.

Study Selection and Quality Assessment

Records underwent two-stage screening:
titles and abstracts for relevance, followed by
full-text assessment against inclusion criteria,
with disagreements resolved by consensus.
Reference lists of all included articles were
additional
publications. A standardized data extraction
form recorded: study design, sample size,

non-peer-reviewed

hand-searched for relevant

follow-up duration, type of overdenture,
attachment  system,
(implant/abutment survival, marginal bone

outcome measures
loss, prosthetic complications, OHRQoL,
patient satisfaction, masticatory function),
and principal conclusions.

A total of 50 references were retained:
systematic reviews and meta-analyses (n =
20), RCTs (n=12), consensus statements and
clinical guidelines (n = 4), prospective and
retrospective observational studies (n = 9),
and authoritative narrative reviews (n =5). Of
these, 78% (n = 39) were published between
2019 and 2024, reflecting the strong recent
evidence base in this field. Methodological
quality was assessed using AMSTAR-2 for
systematic reviews, the Cochrane Risk of
Bias tool (RoB 2.0) for RCTs, and the
Newcastle-Ottawa Scale for observational
studies. Evidence levels were graded using
the Oxford Centre for Evidence-Based
Medicine (OCEBM) framework. Results are
organized across five clinical domains:
biological principles and rationale; tooth-
retained  overdentures; implant-retained
overdentures; attachment systems; and
clinical outcomes with complications.

RESULTS AND DISCUSSIONS

Biological Principles and Prosthodontic
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Rationale for Overdentures

The fundamental biological advantage of
overdentures over conventional complete
dentures lies in their capacity to preserve
alveolar bone. Following tooth extraction,
residual ridge resorption proceeds at a rate
approximately four times greater in the

mandible than the maxilla, Tallgren's
landmark  25-year longitudinal study
demonstrated that conventional denture

wearers experience 6.6 mm of mandibular
bone resorption compared to 0.8 mm in
overdenture wearers supported by canines [3,
17]. A 2025 global burden analysis based on
GBD 2021 data confirmed that alveolar bone
loss and its downstream prosthetic sequelae
remain a major driver of oral health inequity,
particularly in low-SDI regions where access

to implant solutions is limited [2]. The
retention of natural roots or osseointegrated
implants  fundamentally  disrupts  this

trajectory by maintaining functional stress
transmission to the supporting bone,
stimulating bone remodeling, and preserving
bone volume and density [9, 18].

For the

periodontal ligament of retained roots serves

tooth-retained overdentures,

a critical dual function: functional load

transmission to alveolar bone and
preservation of a rich mechanoreceptor
network that maintains proprioceptive
feedback for jaw position sense and bite force
regulation [12, 13]. Studies comparing TSOD
wearers to conventional denture patients
consistently demonstrate superior tactile
thresholds, jaw movement coordination, and
masticatory  efficiency attributable to
preserved periodontal mechanoreception —
even from endodontically treated, domed
roots [12, 14]. For implant-retained
overdentures, osseointegration provides
direct functional loading of alveolar bone,
effectively eliminating progressive bone
resorption associated with conventional

denture bearing [9, 18].
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Strategic abutment selection is central to
overdenture treatment planning. In the
mandible, canines and first premolars are the
preferred tooth abutments due to their
favorable root morphology, strategic arch
position for anterior bone preservation, and
favorable ratio following
coronal reduction [13, 19]. For implant-
retained overdentures, the interforaminal
region of the mandible is the standard
placement zone, offering adequate bone
volume, favorable Type I-II bone density,

crown-to-root

and  biomechanical  advantages  for
overdenture loading [10, 11].
Tooth-Retained Overdentures:

Indications, Design, and Qutcomes
Tooth-retained overdentures (TSODs) are
indicated in patients with remaining teeth that
have insufficient periodontal support for
conventional fixed prosthetic abutments,
unfavorable crown-to-root ratios, or severe
alveolar bone loss [12, 13]. The strategic
retention of one to four roots — particularly
canines — rather than extraction transforms
an otherwise inevitable transition to complete
dentures into a biologically and functionally
superior rehabilitation [17]. Abutment roots
typically undergo endodontic treatment to
the
residual root is domed (root cap preparation)
at or slightly above the gingival level to
eliminate coronal stress concentration,

allow maximum coronal reduction;

improve crown-to-root ratio, and simplify
oral hygiene [13, 19].

A 2024 systematic review of RCTs by
Pachiou et al. evaluating clinical parameters
of root-retained overdentures confirmed that
root-retained overdentures offer better
denture stability, superior bone preservation
around abutment teeth, and high patient
satisfaction compared to conventional
dentures; within the included 11 RCTs, caries
was the most frequently reported biological
complication, underscoring the critical role of
caries risk management in long-term TSOD

69

success [14]. A retrospective study by Wolleb
et al. (2021) evaluating 114 patients with 280
root-retained overdenture abutments over a
mean service time of 7.9 years found
technical complications in 68.8% of cases,
with matrix loosening being the most

frequent event  (50.1%);  biological
complications — caries and periodontal
disease — were the principal drivers of
abutment loss [20]. A complementary

retrospective study by Berger et al. (2020)
demonstrated that overdenture design
significantly influenced abutment survival,
with open-design overdentures showing
superior survival compared to closed designs
due to improved access for hygiene and
reduced plaque accumulation around root
caps [21].

High caries risk patients — including
those with xerostomia, poorly controlled
diabetes, or compromised oral hygiene —
represent a relative contraindication to
TSODs, with implant-retained solutions
preferred in these cases [12]. The transition
from a TSOD to an IROD when abutment
teeth are eventually lost should be planned
prospectively, ensuring implants can be
placed at sites where alveolar bone was
preserved by the retained roots [19, 21].

Implant-Retained Overdentures:
Evidence Base and Treatment Protocols

The evidence base for implant-retained
overdentures (IRODs) is among the most
robust in clinical prosthodontics. The McGill
Consensus Statement (2002) established that
the two-implant mandibular overdenture
represents the minimum standard of care for
the edentulous mandible [10], reinforced by
the York Consensus Statement (2009) [11]. A
systematic review and meta-analysis by
Borges et al. (2021) evaluating different
loading protocols across 10 years of follow-
up found no significant differences in implant
survival rates (> 95%) between conventional,
early, and immediate loading protocols [22].
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A 60-month prospective study (AlHelal et al.,
2024) documented statistically significant
progressive marginal bone loss over time (p
< 0.001), with the most common prosthetic
complications being abutment loosening and
occlusal adjustments, reinforcing the need for
standardized radiographic follow-up [23].
Single-implant mandibular overdentures
(SIMOs) are increasingly supported as a
viable cost-effective alternative for geriatric
patients. A 2024 prospective study reported
97% SIMO survival at 12 months, with
patient satisfaction rising from a mean score
0f'45.0 at baseline to over 82.0 at 3 months (p
< 0.001) [24]. A cost-effectiveness analysis
alongside an RCT (Coutinho et al., 2021)
that immediately loaded
superior to conventional

demonstrated
SIMOs
complete dentures on OHIP-Edent outcomes
at a low incremental cost, establishing a
compelling economic argument for single-

were

implant rehabilitation in resource-limited
settings [25]. A randomized crossover trial
(2023) demonstrated that three-implant
overdentures produced significantly better
OHIP-14  scores  than  two-implant
overdentures and conventional dentures (6.25
vs. 11.15 vs. 25.25, p < 0.001), suggesting
incremental benefit with additional implant
support [26].

For the maxilla, four to six implants are
generally required. A 2021 systematic review
with meta-analysis by Di Francesco et al.
found comparable patient satisfaction and
implant survival rates between four- and six-
implant maxillary overdenture configurations
[27]. A systematic review by Schimmel et al.
(2018) confirmed no statistically significant
negative impact of advanced age or common
systemic conditions on implant survival,
supporting the broad clinical applicability of
IRODs in geriatric populations [28].

Attachment Systems: Classification,
Selection, and Evidence

The attachment system determines the
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mechanical interface between the implant or
tooth abutment and the overdenture base,

critically influencing retention, stability,
support, and prosthetic = maintenance
requirements. For IRODs, systems are
classified as non-splinted — ball/stud,

locator, magnetic — or splinted — bar-clip
systems and milled bars [29, 30]. A
systematic review and meta-analysis of RCTs
by Prasad et al. (2024) found no statistically
significant differences in patient satisfaction,
peri-implant tissue response, or implant
ball
attachments, though locator systems showed
advantages in clinical versatility for divergent

survival  between and locator

implants [29]. A 2023 systematic review by
Gupta et al. comparing ball and locator
attachments across 11 RCTs (452 subjects)
confirmed equivalent outcomes in comfort,
speech, chewing, stability, retention, and
overall satisfaction for both systems [30].
Bar-clip systems provide maximum
retention and stability by distributing
masticatory forces the implant-
prosthesis complex [29, 31]. A systematic
review and meta-analysis by Chaware et al.
(2025) found bar attachments demonstrated
superior retention, telescopic attachments
associated with highest patient
satisfaction, attachments
provided greatest advantage for limited
interarch space and implant angulation
discrepancies [31]. Bar systems require
greater prosthetic vertical space (minimum
10-14 mm), complex laboratory
fabrication, and higher compliance with
hygiene around the bar superstructure [29].
Digital CAD/CAM-milled bars now offer
improved passive fit; a 3-year prospective
RCT (2024) demonstrated that milled
overdentures showed more favorable peri-
implant bone preservation than 3D-printed
equivalents retained by two implants [32].

acCross

Wwere

and locator

more

Magnetic attachments have the lowest
retention values and susceptibility to
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corrosion, declining in use with the advent of
locator systems [29]. Telescopic attachments
are particularly indicated for tilted implants,
strategic tooth abutments, and demanding
functional requirements [31]. Optimal
attachment selection must integrate: available
interarch space, implant number and
positioning, patient dexterity, maintenance
compliance, and economic considerations
[29, 30].

Clinical Outcomes: OHRQoL,
Masticatory Function, and Complications

A systematic review and meta-analysis by
Abou-Ayash et al. (2023) including 28
studies (15 RCTs) found both IRODs and
implant-supported fixed complete dentures
produced significantly superior OHRQoL
compared to conventional complete dentures,
with IRODs demonstrating particular
advantages in food enjoyment, speech
comfort, and ease of cleaning [33]. A
prospective pilot study evaluating OHIP and
masticatory function over 36 months found
mean OHIP scores decreased significantly
from 33.2 at baseline to 4.7 at follow-up (p <
0.05), with objective masticatory efficiency
improvements sustained throughout [34]. A
3-year prospective study (Marcello-Machado
et al, 2020) confirmed that masticatory
function and OHRQoL were not negatively
affected by mandibular bone atrophy in
IROD wearers at 3 years, though prosthetic
complication profiles differed between
atrophic and non-atrophic groups primarily in
the first year [35].

For tooth-retained overdentures, TSODs
exhibit masticatory efficiency approximately
one-third higher than conventional dentures
due to proprioceptive feedback from retained
periodontal ligaments [17], and a 2024
systematic review confirmed superior bone
preservation and patient satisfaction over
conventional dentures [14]. For IRODs,
common prosthetic complications — matrix
loosening, denture base fracture, relining,
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retentive insert replacement — are minor and
reversible and do not compromise implant
survival [22, 35]. A 2024 systematic review
on risk factors for IROD failures identified
prosthetic overload, inadequate maintenance,
poorly controlled diabetes, smoking, and
inadequate peri-implant hygiene as principal
risk variables [36].

Digital CAD/CAM  workflows —
intraoral scanning, computer-aided
overdenture design, and additive or
subtractive manufacturing — are
increasingly  integrated into  clinical
overdenture practice, offering improved

dimensional accuracy, reduced laboratory
time, and enhanced access to care for elderly
populations [15, 16, 32]. The prosthodontist's
role is to characterize each patient's clinical
situation, functional demands, systemic
health, oral hygiene capacity, and economic
constraints, selecting the overdenture
modality most likely to achieve durable,
patient-centered rehabilitation within the

available resources [4, 24, 25].

CONCLUSIONS

Overdentures supported by natural tooth
roots or dental implants provide documented
biological, functional, and psychosocial
advantages conventional complete
dentures — evidence confirmed by GBD

2021-based global analyses and multiple

over

recent systematic reviews — primarily
through  alveolar = bone  preservation,
proprioceptive maintenance, and superior
masticatory performance.

Tooth-retained overdentures remain a valid,
cost-effective option in patients with strategic
remaining roots; a 2024 systematic review of
RCTs confirmed superior bone preservation
and patient satisfaction, while root caries and
attachment matrix loosening are the most
frequent complications, requiring rigorous
maintenance.

The two-implant mandibular overdenture
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represents the internationally recognized
minimum standard of care per the McGill
(2002) and York (2009) Consensus
Statements; single-implant  overdentures
offer a viable, cost-effective alternative for
geriatric patients with high survival rates
(97%) and marked satisfaction gains
documented in 2024 prospective data.

Attachment system selection — locator,
ball/stud, bar-clip, or telescopic — must
integrate available prosthetic space, implant
positioning, patient dexterity, and
maintenance compliance; a 2024 systematic
review and meta-analysis confirmed no
significant differences between ball and

locator systems in survival or satisfaction,

supporting locator as the versatile first-line
option.

Digital CAD/CAM workflows and milled
overdentures demonstrate more favorable
peri-implant bone preservation than 3D-
printed designs in a 3-year prospective RCT
(2024), and are transforming overdenture
fabrication by improving accuracy and access
to care for elderly populations.
Individualized treatment planning integrating
clinical, systemic, functional, and
socioeconomic factors is essential to select
the optimal overdenture modality and to
define a structured maintenance protocol
ensuring durable, patient-centered outcomes
in comprehensive oral rehabilitation.
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