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Abstract

Objectives: The main aim of this review article is to discuss implant-supported overdentures (ISOs) as treatment
in edentulous patients. Besides, we will try to discuss among the different treatment options in such patients and
to analyze their validity when ISOs are compared with other clinical modalities. At the same time, we will try to
suggest clinical guidelines supported by current clinical studies.

Material and methods: We performed a Medline search and review of pertinent articles on the mentioned subject
from 1986 to 2011. As a searching strategy, we used the following words: implant-supported overdentures, attach-
ment systems, Locator attachment, cantilever, fixed prosthesis.

Results and conclusions: Implant-supported overdentures constitute an accurate and predictable treatment option
and achieve a higher patients’ satisfaction. This type of treatment constitutes a cheaper treatment than fixed pros-
theses and in some patients, with loss of lip support or with an interoclusal space larger than 15 mm, the choice of
implant-supported overdentures seems to prevent future aesthetic or phonetic problems.

Key words: Overdentures, implant occlusion, implant rehabilitation, total edentulous rehabilitation, fixed prosthe-
sis.
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Introduction

An implant-supported overdenture (ISO) is a removable
complete denture combined with implants designed to
improve stability in the oral environment. Depending on
their support, we may classify them in: a) Implant-retai-
ned and mucous-supported overdentures, if the denture
is buttressed by tissues and are retained on the implants,
and b) Implant-retained and supported overdenture, if
support and retention are due to the implants that behave
as a fixed denture but the patient can remove it for an
adequate oral hygiene (Fig. 1).

ISOs constitute a good management choice when eden-
tulous patients are unsatisfied with conventional com-
plete dentures because ISOs afford greater retention,
support and stability. Also, ISOs seems to be indicated
in patients who cannot afford a fixed ISO or have ana-
tomic limitations to implants or who have phonetic-aes-
thetic problems as loss of lip support, very long clinical
crowns, or wide interproximal spaces.

As ISOs are removable dentures, their hygiene is very
easy and although they would need often control appo-
intments for maintenance, they have a great acceptance
by the patients.

A) Selecting an adequate ISO attachment.

Clinicians have selected different attachment systems
based on factors such as durability, patient demand, cost
effectiveness, technical simplicity, and retention (1).
Attachments can be classified depending on its function
as a) rigid, if they do not allow any denture dislodge-
ments, or b) resilient, when they allow translation, ro-
tation, axial or hinge over posterior axes movements or
a combination of them because of their flexibility. With
rigid attachments, the implant will receive 100% of oc-
clusal load, whilst, with resilient attachments, occlusal
load will be supported by implant, denture or fibromu-
cous. Currently, the most used attachments are:

1. “O” Ring or Ball attachment. Ball attachment are
considered the simplest type of attachment for cli-
nical application with tooth or implant supported
overdentures. It has a screw-retained male abutment
in the implant with a spherical shape on its occlusal
portion, and a prosthetic anchored female part that
can be metallic or covered with nylon having a diffe-
rent retention range. These attachment do not need a
great prosthetic space and they allow hinge and rota-
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tion dislodgements. However, the specific design of
the ball attachment may influence the amount of free
movement thereby limiting its resiliency (2). Howe-
ver, these attachments cannot be used with non-pa-
rallel implants.

2. Magnetic attachments. Basically, they consist of one
magnet attached to the denture and another to the
implant. They constitute a simple and comfortable
system for the patient as magnet attraction guides
the denture insertion. On the other hand, they have a
weaker lateral stability and retention in comparison
with mechanic attachments as ball or bar devices. In
addition, they are susceptible to corrosion by saliva,
explaining why they are clinically less often used.
However, a new generation of rare-earth magnetic
attachments could improve their properties and be
clinically more often utilized (3). These new atta-
chments may still be a useful treatment option for
edentulous patient with weak muscle disease such as
Parkinson’s disease patients, because they not only
keep the denture stable, but also need less force to
insert and remove the denture (4).

3. Bar attachments. Bar constitute an excellent ancho-
rage system that provides greater retention, enabling
better force balance by its splinting effect and it can
also correct severe unparalellisms. The retention ele-
ments or clips are interchangeable and can be reac-
tivated. The main disadvantages of bar attachments
are the need for a large prosthetic space and the risk
of mucositis due to an inadequate oral hygiene under
the bar. Bars need to be parallel to the rotation axis,
be straight and be positioned 1-2 mm to the alveolar
crest. There are some different bar designs as Acker-
mann Bar (spherical shape), Dolder Bar (ovoid or
“U” shape) and Hader Bar (keyhole shape).Also, the-
re are implant-supported milled bars overdentures.
They are bars with precision attachments and rigid
anchorage, made by casting, electroerosion or CAD-
CAM. They need a larger prosthetic space because of
its volume and necessitate a good implant anchorage
to support functional forces. They have double re-
tention: by wall convergence of two degrees and by
using other attachments systems anchored to the bar
as Locator® (Zest Anchors Inc., Escondido, EEUU)
or ball attachments.

Fig 1. Photograph shz)wing mandibular overdenture with six implants behaving as a fixed denture but with easier hygiene.
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4. Locator attachments. The male part consists of an
implant screw-metallic abutment and the female
part of a metallic cap lined with nylon of different
colors depending on their retention capacity, which
is anchored to the denture. There are two types of
nylon: a) those with internal and external retention
for well-positioned implants (from more to less re-
tention: transparent, pink, blue) and b) with external
retention for parallel implants (from more to less re-
tention: green, orange, red). Finally, there is a yellow
nylon for laboratory use that can also be used as tem-
porary nylon. These attachments do not need a large
prosthetic space and they can correct unparalellism
up to 40 degrees. The attachments allows for rotation
dislodgement and their utilization is widely endorsed
in the current literature.

5. Other attachments. Ceka Attachment, ERA Attach-
ment, VKS-OC RS Attachment, etc.

B) Selecting an adequate retention system.

1. Depending on upper and lower jaw: in the mandi-
ble it will be easier to place parallel implants, thus,
ball or Locator attachments would be indicated. In
the maxillary, implants divergent emergency, worse
bone quality and the use of short implants due to si-
nus proximity, will mandate the use of bar attach-
ments (Fig 2).

2. Depending on the arch form: bar attachments will be
indicated in wide arches. On the other hand, in na-
rrow arches using ball or Locator attachments would
be indicated.

3. Depending on bone reabsorption rate and implants’
length: if implant is at least 10 mm long, it can be
used as unsplinted, but if it less than 10 mm long ,

Sy
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it will be indicated that the implant be splinted with
bar attachments. According to Jemt and Lekholm
(5), there were more failures (24%) in implants less
than 10 mm long.

4. Depending on implant location: if implants are pla-
ced quite far from each other, it will not be indica-
ted to use bar attachments due to increase of bone
stress.

C. Selecting an adequate cantilever.

Finally, it is important to consider cantilevers because
their presence is associated with a larger overload of dis-
tal implant if overdenture base does not adjust perfectly
to the mucous (6). A cantilever should be shorter than the
distance between implants to avoid overloads. Dunnen
et al. (7), in a comparative study among structures with
or without cantilevers, found a higher fracture bar rate in
those with cantilevers, and, also, the fractures were loca-
lized at the cantilever level. In addition, it is advisable to
avoid the placement of clips on the cantilever as this will
increase tensions of the adjacent implant.

Semper et al. (8) concluded that a cantilever in the
mandible shorter than 12 mm does not involve a great
bone reabsorption, whilst, on the other hand, maxillary
treatments are more susceptible to fail.

Material and methods

We performed a Medline search and review of pertinent
articles on the subject in a period from 1986 to 2011. The
searching strategy included next keywords “implant-su-

pported overdentures”, “attachment systems”, “Locator
attachment”, “magnetic attachment”, “cantilever” and
“fixed prosthesis”. In addition of the electronic sear-

ching, we did a manual searching with the registered li-

Fig 2. Photographs corresponding to a clinical case solved with four Locator’s attachments in the jaw and four maxillary im-

plants and two independent bar attachments.
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terature references and dental journals. After a selection
process, we have included some comparative studies ba-
sed on the efficacy of different attachment systems and
also, clinical studies based on the survival of prosthesis
restorations with different attachment systems. We also
include some illustrations of clinical cases.

Results and Discussion

A) Maxillary Treatment Choices.

ISO will be indicated in severe bone reabsorption, as it
might compensate the loss of lip support avoiding air or
saliva lost when speaking as it often occurs with fixed
implant rehabilitations. Due to biomechanical requi-
rements and worse bone quality, treatment options are
just two: four or six-implant-supported overdentures,
with an antero-posterior extension as wider as possi-
ble. Preferably, implants should be splinted with a bar
without cantilevers that follow the arch shape to avoid
fractures. On the other hand, there are some clinicians
who prefer using a Locator system (Fig 3), although
this fact is less documented in the literature. Slot et al.
(9), in a meta-analysis to evaluate the most successful
maxillary treatment, concluded that six implants and a
bar followed by four implants and a bar and last, four
implants and ball attachments, constitute the most suc-
cessful treatment

B) Mandibular Treatment Choices.

If there are good or excellent anatomical conditions with
an inverted “U” shape alveolar ridge, without great bone
reabsorptions, with support and lateral stability and ba-
sic patient demands, the ideal choice would be a splinted
or unsplinted two-implants-supported overdenture. Im-
plants should be parallel, perpendicular to the occlusal
plane, and be situated at the same height to avoid faster
wear in the highest or more leaning implant. According
to Al-Ghafli et al. (10), implant angulation affects ne-
gatively the attachment retention longevity. In addition,
implants should be placed equidistant to the midline to
avoid instability, retainers wear, or abutment loosening.
Finally, the distance between implants should be from
14 to 16 mm to avoid stress to the implants due to a long
cantilever.

Another option would be to use a splinted three-implant-
supported overdenture that will limit denture rotation
dislodgement. Geckili et al. (11) in a 3-year follow-up
study, of patients wearing mandibular three-implant-su-
pported overdentures, found 100% of survival rate.

If there are severe or moderate anatomical conditions,
with great bone posterior alveolar ridge reabsorptions
and retention, support and stability loss, as well as high
patient’s demand, it will be indicated to use a splinted or
unsplinted four-implant-supported overdenture.

In 1986, Babbush et al. (12), in an 8-year follow-up stu-
dy of edentulous patients treated with splinted four-im-
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plant-supported overdentures, reported an 88% survival
rate. In 1997, Chiapasco et al. (13), in a 6-year follow-
up study with 226 edentulous patients with same ISO as
last, reported a 96.9% survival rate. In 2000, Gatti ef al.
(14) showed a survival rate over 96%.
In 2011, Burns et al. (15) concluded that the greatest
retention was found with four splinted implants with a
bar although patients show a higher satisfaction with
ball attachments in a survey of 30 patients treated with
four-implant-supported overdenture and ball or bar atta-
chments.
ISOs with five or more implants will be indicated on
fixed implant-supported rehabilitation, although there
are some clinicians who might use these types of over-
dentures in square-shaped arches.
Comparative studies by Rashid et al. (16) and Assun¢do
etal. (17), in patients wearing conventional dentures and
ISOs, they concluded that: ISOs produced less bone re-
absorption, had greater retention and stability and that
they possess a better chewing function, thus increasing
patients’ satisfaction and improving their quality of life
(Table 1).
Ueda et al. (18), performed a 24-years follow-up study in
patients wearing a mandibular ISO with bar or ball atta-
chments, obtaining 85.9% of survival rate and conclu-
ded that ISOs constitute a long-term success treatment.
- Comparative studies.
(a) Studies based on retention, support and stability: In
an in vitro study, Sadig et al. (19) concluded that Loca-
tor attachments had greater retention and stability than
ball or magnetic attachments. Van Kampen et al. (20)
also argued that magnetic attachments had a weaker re-
tention and needed more maintenance than ball or bar
attachments. Ceruti et al. (3) showed high satisfaction
rates in a 1-year follow-up study of 17 patients wea-
ring mandibular ISO with new generation rare-earth
magnetic attachments, with less corrosion and longer
retention, and who previously were wearing ISO with
ball or bar attachments. These authors stated that these
devices constitute a predictable treatment alternative
when the patient is unhappy with ISO involving me-
chanic attachments. Weinlénder et al. (21), in a compa-
rative study among 76 patients wearing a mandibular
ISO, some with resilient ovoid bar and some with rigid
milled bar over four implants, concluded that milled
bars required less maintenance. As well, Krennmair et
al. (22), in a 5 year follow-up study among 51 patients
wearing same mandibular ISOs, arrived at the same
conclusions. According to Bueno-Samper et al. (23),
milled bars constitute a predictable treatment alternati-
ve due to their retention and stability as a fixed denture
and have the advantages of a removable denture (zable
2).
(b) Studies based on prosthesis maintenance: Accor-
ding to Kleis et al. (24), Locator attachments need a
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greater maintenance due to their progressive loss of re-
tention. On the other hand, Cakarer et al. (25) claimed
that Locator attachments show less complications and
that they possess better maintenance outcomes than
ball or bar attachments (Table 3).

(c) Studies based on marginal bone loss: Menicucci et
al. (26), in a comparative study with different attach-
ment systems, reported that bar attachments produced
a greater marginal bone stress than ball attachments.
Vercruyssen et al. (6), in a 16-year follow-up study of
459 patients wearing two-implant-supported mandibu-
lar overdenture, concluded that independently of the
attachment type, the amount of bone loss was less than
0.1 mm per year and that the implants that suffered a
larger marginal bone loss or failed (2.5%) that they at-
tributed to other factors as smoking.

Conclusions

Edentulous patients often do not get used to wear con-
ventional dentures. Their support is compromised by
progressive bone reabsorption that will increase pa-
tients’ instability, insecurity and discomfort. Overden-
tures constitute a predictable and secure therapeutic
alternative affording a great patient’s satisfaction due
to simpler hygiene and good chewing efficiency (27).
Overdenture use represents a cheaper treatment than
fixed prostheses and, in some cases as those with lip su-
pport loss or with an interocclusal space larger than 15
mm, their use will prevent future aesthetic or phonetic
problems. In the maxillary, implant divergent emergen-
cy, worse bone quality and the use of short implants due
to anatomical limits as sinus, will condition the use of
bar attachments. On the other hand, in the mandible, it
will be easier to place parallel implants, thus we might
use Locator or ball systems that will help to maintain a
correct hygiene.
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