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Summary
Implant overdentures have been used for decades for 

the restoration of completely edentulous patients. Various 
types of implant overdentures have been presented and 
used in the clinical practice, supported by a reduced or 
increased number of implants and with a variety of reten-
tive mechanisms. The purpose of this chapter is to catego-
rize the implant overdentures, to present and compare the 
various retention elements that are currently used and to 
discuss the advantages and disadvantages of the different 
clinical options based on the literature data.   The points of 
attention for the selection and fabrication of each type of 
overdentures is also discussed and presented with clinical 
examples.

Introduction
Complete dentures have been the traditional stand-

ard of care in the rehabilitation of edentulous patients for 
more than a century [1]. Although the majority of patients 
using maxillary dentures are satisfied, as far as speech, es-
thetic, mastication and retention are concerned [2,3], in 
many cases retention of mandibular dentures is not ad-
equate, since more than 20% of patients report none or 
little satisfaction [4] and decreased quality of life [5]. 

Furthermore, as expectations and demands have been 
rising in recent decades, patients are now seeking comfort 
and improved function at a higher standard than that of-
fered by conventional mandibular dentures [2].
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In order to overcome the problems of mandibular 
dentures, implant-retained overdentures have been pro-
posed [6] because of their significantly improved reten-
tion, stability [7] and patient satisfaction [8].

Definition
An implant overdenture is defined as any removable 

dental prosthesis that covers and rests on dental implants, 
or a dental prosthesis that covers and is partially support-
ed by dental implants [9].

Indications
An implant overdenture can be used for the treatment 

of edentulous jaws, mainly in mandibles, for patients who 
have problems with complete dentures [10], and in cases 
when alveolar bone preservation is desired [11]. The major 
indication for implant overdentures is the reduced num-
ber of implants, 2 for the mandible and 4 for the maxilla. 
There are also cases where an overdenture has advantages 
compared to a fixed restoration, even if multiple implants 
have been placed. These cases include the need for main-
taining effective oral hygiene, support of the soft peri-oral 
tissues or implants with doubtful prognosis.

Classification
Implant overdentures are classified as tissue-support-

ed/implant-retained, tissue-and-implant supported and 
solely implant- supported.

a)	 Tissue-supported overdentures are based on two 
implants and designed following the same principles as 
conventional dentures, but are retained on implants using 
a retentive mechanism (attachment) as, for example, ball, 
locators or magnets [1]. Tissue-supported overdentures 
are mainly used for the treatment of edentulous mandi-
bles, as it is difficult to achieve retention from only 2 im-
plants and also support the tissue of the maxilla, due to the 
soft tissue thickness. 

b)	 Tissue and implant-supported overdentures are 
retained by a superstructure secured with two implants, 
usually positioned in the anterior area of the mandible 
or maxilla [1]. This type of restoration is supported both 
from soft tissues and implants. The supporting and reten-
tive mechanism is usually a bar connecting the implants 
with clips integrated in the base of the restoration. Alter-
natively, other types of retentive mechanism (ball attach-
ments or locators) can be used, if splinting of the implants 
is not considered necessary [12]. 

It must be underlined however that the support of im-
plant overdentures is not dependent only on the number of 
implants but is also significantly affected by the retention 
system. Resilient attachments allow micro-movement to-
wards the mucosa as also bars that have been constructed 
with a spacer underneath the clip. 

c)	 Implant-supported overdentures are supported 
only by the implants, either via a superstructure rigidly 
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connected to them [1] or directly with telescoping crowns 
[13,14]. The minimum number of needed implants for the 
mandible is 4 while for the maxilla 4-6 implants are nec-
essary [2]. The number of implants is also influenced by 
the width of the edentulous arch and the extension of the 
occlusal table that is planned [12]. Occlusal forces during 
mastication are mainly absorbed by the implants, so the 
mucosa is minimally loaded [1].

Treatment Strategy
The selection of the type of restoration in each case 

depends on various parameters, such as the number of 
implants, the pain or discomfort caused by the existing 
denture, the quality and quantity of the alveolar bone, 
the patient’s demands and expectations, the interarch re-
lationship, the ability of the patient to maintain effective 
oral hygiene and cost [1].

Number of Implants
When designing an implant overdenture, the clinician 

has to decide on the number of implants necessary to con-
struct a long-lasting prosthesis that can fulfill the patient’s 
demands.

Edentulous Mandible
According to the McGill consensus statement on over-

dentures, a 2-implant overdenture should be the treatment 
of choice for this case[15]. Additionally, in accordance to 
Hobkirk et al [11], two implants provide sufficient stabil-

ity, but support is also shared with the underlying tissue. 
A literature review [16] also stated that long-term success 
and survival of the highest level, as well as patient satis-
faction and oral functions, can be achieved with 2-im-
plants overdentures. Although such a restoration is the 
most popular clinical choice, even a single implant in the 
midline of the mandible can improve function, if cost is a 
pressing factor [16]. Furthermore, according to another 
literature [17], this type of overdenture seems a sound and 
more affordable treatment. Nevertheless, what should also 
be investigated are clinical variables, e.g. efficient mastica-
tion, bite force, retention and stability. Bhat et al [18] in 
an in vivo study revealed that the masticatory efficiency of 
a single midline implant mandibular overdenture is bet-
ter than that of a conventional denture. Another system-
atic review by Kern et al [19] compared implant failure 
between one-implant and two-implant overdentures in 
the mandible and showed higher implant loss rates for the 
former rather than the latter type.

Edentulous Maxilla
For the construction of an implant maxillary overden-

ture a minimum 4 implants are necessary. More specifi-
cally, according to Hobkirk et al [11], 4 implants evenly 
distributed can provide most of the support and a maxil-
lary overdenture can be converted to a horseshoe, expos-
ing the palatal mucosa. In a systematic review [20] the an-
nual survival rate of implants was compared in cases of 
6 implants and a bar overdenture, 4 implants and a bar 
overdenture and 4 implants and a ball overdenture. Ac-
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cording to the results, a maxillary overdenture supported 
by 6 implants connected with a bar provides the treat-
ment affording the highest satisfaction, as far as survival 
of implants and overdentures is concerned. The second 
best was the 4-implant bar overdenture. The lowest suc-
cess rate was reported for 4 or fewer implants and a ball 
attachment system.

According to Carlsson’s literature review [16], 4-6 
implant bar-splinted overdentures present sound results 
in regards to function. As Raghoebar et al [21] reported 
in 2014, high survival rates both for the implants and the 
overdentures were noted in cases of implant-supported 
maxillary overdentures (all studies ≥ 4 implants) with 
splinted anchorage. Another finding was that the risk of 
implant loss rose in cases of fewer than 4 implants with 
non-splinted anchorage. These results are confirmed by 
the systematic review by Kern et al [19] reporting that the 
rates of implant loss for maxillary overdentures supported 
by fewer than 4 implants by far exceeded those of four im-
plant cases.

In an in vivo study [22] it was concluded that 6-im-
plant supported maxillary overdentures retained by a bar 
offer higher satisfaction among patients than those of the 
same type supported by four implants. On the other hand, 
it is not possible to evaluate patients’ satisfaction for 4 or 
6 implants in the same subjects because, in most studies, 
each patient receives and uses one of the two types, mak-
ing it impossible to compare it with the other one.

Guidelines for Mandibular Overden-
tures

The basic prerequisite for a mandibular implant over-
denture are 2 interforaminal implants, at least 8mm long, 
15 to 25mm apart [1], so as to allow enough space for the 
retentive components [23]. The implants may be single 
with attachments or splinted by a bar. 

The bar should be parallel to the horizontal level and 
to the arbitrary hinge axis of the patient [24]. The bar 
can be round-shaped in cross-section or “egg- shaped” 
(Dolder bar) to allow rotation of the overdenture (resil-
ient retention) in cases of tissue-supported or implant-
and-tissue supported overdentures. U-shaped bars (rigid 
retention) should be avoided if an implant-tissue sup-
ported overdenture is planned, as they allow no rotational 
freedom for the overdenture, thus transmitting all created 
torque on the implants [24] (Figure 1 and Figure 2). They 
can though be used in cases where multiple implants are 
splinted for an overdenture supported only by implants. 

The bar should connect the implants with straight 
parts avoiding any curve. The space underneath the bar 
should and allow effective oral hygiene with interproximal 
brushes or special toothbrushes (Figure 3 and Figure 4).  
Adequate space should remain around the fixtures of the 
bar on the implants to avoid any interference or contact of 
the denture base on the implants. 
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1(a)

1(b)
Figures 1a and 1b: The bar should be parallel to the hinge axis of the 
patient nd to the horizontal level (from Preci-Line Laboratory manu-

al, Alphadent Co., Belgium).

2 (a)

2 (b)
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2 (c)
Figure 2: Various types of bars in cross-section ( left to right): a) 
round bar , b) egg-shaped bar, c) U-shaped bar (from Implant-borne 

hybrid dentures manual, Straumann Co., Switzerland)

Figure 3

Figure 4

Figures 3 and 4: Dolder bar and the corresponding prefabricated 
plastic retaining clips in the base of the denture.

The bar can be fabricated by casting from gold or base 
metal alloys. Alternatively, it may be constructed by sol-
dering of prefabricated metal parts, usually from gold al-
loys. The retaining clips are made of gold alloy or plastic 
and are embedded directly in the base of the denture or 
are fitted in a prefabricated “housing” fixed in the base 
material. 

Single retentive elements - as ball attachments or Lo-
cators - may also be used without splinting the implants 
(Figures 4-8). Their use is however restricted if the im-
plants have intense diversion [25]. 
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Figure 5

Figure 6
Figures 5 and 6: Ball-attachments on two implants and the corre-
sponding female parts in the base of the denture. The male parts are 

fabricated from titanium and the retaining parts from gold alloy.

Figure 7

Figure 8
Figures 7 and 8: Locator attachments and the corresponding retain-
ing female parts in the base of the denture. The plastic retaining parts 
in the housing are available in different retention forces and  color 

coded.
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Figure 9

Figure 10
Figures 9 and 10: Mandibular overdenture on 4 ball attachments.

When the size (diameter and length) of implants is re-
duced, more than 2 implants are preferred to allow a more 
even distribution of occlusal forces [1,10,11]. A bar can be 
useful when the implants diverge from each other [26].

In cases of V-shaped alveolar ridges in the anterior 
part-where the direct connection with a bar might restrict 
the space available for the tongue-single retentive mecha-
nisms are preferred or more than 2 implants should be 
placed [27] (Figure 9 and Figure 10).

The use of telescoping crowns may combine the ad-
vantages of both retaining types (bar and ball attachments) 
and offer a clinical solution to certain clinical cases. Pri-
mary crowns are formed by milling compact titanium 
abutments fixed on the implants. Secondary crowns are 
fabricated by casting with precious or non-precious alloys, 
rigidly connected to the metal framework of the super-
structure. Telescoping crowns can compensate divergent 
implants that are splinted, not directly through a bar but 
through the superstructure. 

All types of mandibular implant overdentures should 
be reinforced either with a cast metal framework or at 
least with a lingual bar within the denture to reduce the 
risk of fracture. For geriatric patients, particularly those 
with retentive anchors, this may not be necessary [10].

Guidelines for Maxillary Overden-
tures

At least 4 implants evenly distributed along the an-
terior region are desired [1]. If connection with a bar is 
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planned, the segmented straight parts between the im-
plants may follow the curve of the alveolar ridge without 
restricting palatal space (Figure 11 and Figure 12). Each 
implant should be at least 10mm long and, if the host bone 
sites are resorbed and do not allow placement of long fix-
tures, several shorter ones should be inserted [27]. 

Labial inclination of the maxillary alveolar region-
especially in the anterior region-often leads to the need 
for a bar to allow a single insertion path for the overden-
ture. Single retentive mechanisms may also be used, but 
the thick mucosa and the intense inclination of implants 
often restrict their clinical application and efficacy (Fig-
ure 13 and Figure 14). Telescopic crowns are another at-
tractive clinical solution facilitating insertion and ensur-
ing indirect splinting of implants (Figures 15-17). In the 
maxilla, where most implants show intense diversion and 
labial inclination, telescoping crowns may compensate 
the divergent axes without reducing the retention force. 
In these cases, the overdenture is similar to a removable 
bridge.  Reinforcement of the denture base is mandatory 
and should include a cast metal framework supporting the 
restoration in all extent [1].

As reported in a 5-to 8-year retrospective study [28] 
maxillary implant-supported telescopic crown or bar 
overdentures are a sound and predictable treatment op-
tion for patients with edentulous maxillae. 

Reinforcement of the denture base is mandatory and 
should include a cast metal framework supporting the res-
toration throughout its extent [1].

Figure 11

Figure 12

Figures 11 and 12: Maxillary overdenture with cast bar and the cor-
responding retaining clips fixed in the metal framework.
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Figure 13

Figure 14
Figures 13 and 14: Maxillary overdenture on 4 ball attachments at 
the 1-year recall. Although the patient performs oral hygiene both 
on implants and the overdenture, hyperplasia of the soft peri-implant 

tissues is evident reducing the retention.

Figure 15

Figure 16
Figures 15 and 16: Primary titanium copings on 4 milled prefabri-

cated titanium abutments for a maxillary overdenture.
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Figure 17: The corresponding maxillary overdenture without palatal 
coverage.

Advantages of Implant Overdentures
Patients accept the prosthesis more readily and un-

derlying tissue sore spots are less frequent as compared 
to conventional dentures. Furthermore, increased reten-
tion and stability ensure improved function of the whole 
stomatognathic system in every aspect. Improved aesthet-
ics can also be achieved due to better support of facial soft 
tissues, while the remaining alveolar bone is also effec-
tively preserved. In addition, soft tissue coverage may be 
reduced when an implant overdenture is used [29]. 

Implant overdentures can significantly improve the 
aesthetic result, as they can offer support to lips and peri-

oral tissues, while prosthetic teeth length is not influenced 
by alveolar crest resorption, as this is compensated by the 
polymer material of the flange. 

Regarding oral hygiene, a removable prosthesis re-
quires less time and effort to maintain a proper level of 
plaque control. This is an important factor for elderly pa-
tients with reduced visual capacity and dexterity. 

According to a 5-year study by Hemmings et al [30], 
overdentures needed more frequent post-insertion adjust-
ment than fixed prostheses in the first year of use. At a lat-
er time, fixed restorations showed more severe technical 
complications and needed higher maintenance than over-
dentures. On the other hand, the results of a systematic re-
view by Berglundh et al [31]revealed that incidence rates 
for technical complications due to implant components 
and superstructures were higher among overdentures 
than among fixed reconstructions. It must be underlined, 
however, that prosthetic complications of overdentures 
may, in general, be more frequent, but in the majority of 
cases are of low severity and can be repaired with mini-
mum effort and cost.

Disadvantages of Implant Overden-
tures

The main problem with implant overdentures arises 
from patients’ demands and expectations, e.g. that the 
prosthesis should be fixed, which this type of restoration 
cannot fulfill.  On the other side, if more implants are used 
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with the proper retention elements (as for example tele-
scopic crowns), maximum stability and retention can be 
achieved and the overdenture should only be removed for 
purposes of oral hygiene.  

Implant overdentures require increased care and cost, 
compared to conventional dentures. Retentive mecha-
nisms are sometimes difficult for non-dexterous patients 
to manage, while there is also the likelihood of implant 
loss. Besides, prosthetic complications are more frequent 
than those of conventional dentures and a regular recall 
system should be in place [12,29].

Retention Systems
A variety of retention systems have been used in order 

to retain implant overdentures, which are mainly classi-
fied into  single attachments, splinted anchorage systems 
(bars) and telescopic crowns [32]. Single anchorage system 
and telescopic crowns are attached independently to each 
implant [33] i.e. ball, magnets, locators [34,35]. Splinted 
anchorage systems are clips fitting on a bar that may be 
round, egg-shaped (Dolder Bar) or U-shaped. Round and 
egg-shaped bars allow rotation of the superstructure and 
provide a relative stress breaking effect. U-shaped bars of-
fer increased retention, require more accurate fit and re-
sult in rigid fixation of the superstructure [27].

Indications for Single Attachments
Single attachments are easier to use, require no addi-

tional laboratory steps (ex casting), and entail lower cost 
when compared to clips on bars. They are often preferred 
when the patient’s existing overdenture is to be trans-
formed to an implant overdenture. This clinical option 
facilitates elderly denture-wearing patients-usually with 
limited dexterity-to use and maintain their existing den-
tures more easily. These overdentures can also be used as 
interim prostheses during the post-surgical healing phase, 
prior to the insertion of the definite prosthetic restora-
tion which is demanding in regard to time and laboratory 
stages [27].

Single attachments are also an attractive solution in 
cases of limited vertical space, as they require shorter 
height within the base of the dentures than the bar and 
the retaining clip with its housing [23]. Single retention 
elements are also used in cases of unfavorable distribu-
tion of the implants, where the space between them may 
not allow adequate length of the bar (Figure 18 and Figure 
19). Another indication for attachments is in cases where 
an implant may be lost during osseointegration and the 
patient denies re-implantation (Figure 20 and Figure 21).
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Figure 18

Figure 19
Figures 18 and 19: Mandibular implant overdenture on four implants. 
Ball-attachments were selected as the distribution of the implants was 

not favorable for the construction of a bar.

Figure 20

Figure 21
Figure 20 and 21: Mandibular implant overdenture on three im-
plants. Ball attachments were selected due to the distribution of the 
implants. The patient had received four implants but one failed during 

osseointegration and the patient denied re-implantation.
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Indications for Splinted Attachments 
(Bars)

When single attachments are used, patients often 
complain of inadequate retention. Bar and clips provide 
increased retention when compared to single attach-
ments, if proper fit of the clips can be ensured. Bars can 
also compensate unfavourable inclination of implants and 
diverted axes. In cases of short implants, splinting by a bar 
may contribute to increased stability and more even dis-
tribution of occlusal forces to the implants and the sur-
rounding bone [36].

The prefabricated retentive clip for the bar can be ei-
ther metallic or plastic. Metallic clips (usually gold alloy) 
offer increased longevity as they are more wear-resistant 
than plastic. On the other hand, the thin “wings” of metal 
clips may be easily deformed, if the overdenture is not 
carefully inserted by the patient. In these cases, replace-
ment of the retaining clips is mandatory. 

The bar may be cast individually from gold or base 
metal alloy. Some manufacturers also offer the possibility 
to avoid casting and construct the bar by soldering of pre-
fabricated pieces. As the use of gold alloys increases cost, 
there is a tendency for the use of base metal alloys. The 
prefabricated metal retaining clips are usually made from 
gold alloy, as they show reduced wear resistance compared 
to other alloys. The main reason is that the expected wear 
during the clinical use should be mainly done on the re-

taining clips that are more easily replaced, leaving the bar 
intact. The clips are usually available in predetermined 
length and can be adjusted to the clinical dimensions by 
cutting. If the length between the implants is adequate, a 
single clip is preferred. If the length is limited, two shorter 
separate clips may be used (Figures 22-24).The integration 
of the clip in the base of the denture can be done either 
in the laboratory or chairside by using auto-polymerizing 
resin. When using a single long clip, procession in the lab-
oratory is preferred. Chairside integration of the clips pre-
requisite extreme caution, as no resin should flow under-
neath the bar, which would result in difficulty to remove 
the denture after polymerization. In case of two short clips 
the procedure can be accomplished in the dental office-
through a “window” in the lingual side of the denture, but 
isolation of the space under the bar is mandatory.   

Plastic clips are an attractive clinical solution to metal 
clips. They have lower cost but they should be replaced 
more often as their retention decreases by clinical use. 
They are available in different hardness according to the 
intended retention force and are usually color coded. The 
plastic clip is easily inserted by slight pressure of a special 
tool in a metal housing, solidly integrated in the denture 
base. In this way their replacement is easy and time effec-
tive (Figure 25 and Figure 26). 
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Figure 22: A gold bar with a single retaining clip on the working cast. 
Before integration in the denture base, the space underneath should 
be isolated (from Preci-Line Laboratory manual, Alphadent Co., Bel-

gium).

Figure 23: The overdenture base with a single long clip (from Preci-
Line Laboratory manual, Alphadent Co., Belgium).

Figure 24: The overdenture base with two shorter clips (from Preci-
Line Laboratory manual, Alphadent Co., Belgium).

Figure 25: Color-coded plastic clips for bar with different retention 
force (from Preci-Line Laboratory manual, Alphadent Co., Belgium).
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Figure 26: Insertion of the plastic clip in the metal housing by a spe-
cial instrument (from Preci-Line Laboratory manual, Alphadent Co, 

Belgium).

If the horizontal space available between implants 
is too short to allow construction of a bar with adequate 
length, additional stability may be contributed by inte-
grating precision attachments into the bar. Alternatively, 
short distal extensions may be added to the bar to allow 
placement of additional retaining clips [37,38]. In these 
cases the overdenture is implant-supported (Figure 27 
and Figure 28).

White et al [39] and Elsyad et al [40] reported in-
creased loading of most distal implants, when distal can-
tilevers were used, resulting in bone absorption, but these 
findings have not been confirmed by other in-vitro and 
in-vivo studies [41,42].

Figure 27: A cast bar on four implants with distal extensions.

Figure 28: The corresponding overdenture with metal framework and 
five retaining clips.
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Furthermore, neither the length of the cantilever can 
be predictably determined [43], nor can extensions (can-
tilevers) be used without considering the restrictions they 
impose on rotational freedom [10].

Bars connecting three implants have also been sug-
gested, but angulation of the two connective parts also 
prohibits denture rotation, probably leading to unfavour-
able loading of implants. In these cases, it is impossible 
to form the bar parallel to the hinge axis of the patient. 
Although such a design has been described and presented, 
there is not sufficient clinical documentation on the lon-
gevity of these restorations [44]. 

Bars have been generally considered as a standard for 
maxillary overdentures in cases where mostly 4 implants 
were inserted [45]. Main reasons for preferring a bar for 
the maxillary overdenture are the curve of the alveolar 
ridge, the palatal inclination of implants with-usually- di-
vergent axes and the increased thickness of the mucosa. 
Ball attachments or locators may also be used, but maxi-
mum divergence between implants should be 10° and 40°, 
respectively [2,46]. For this reason, the use of telescopic 
copings as retentive and supporting elements also shows 
clinical advantages [10]. 

Single retentive mechanisms facilitate oral hygiene 
due to their shape and should be preferred for patients 
that do not have the visual or manual capacity to effec-
tively clean implants. Bars may predispose for hyperplasia 
of the underlying soft tissues [28,47]. This phenomenon 

has been attributed both to insufficient oral hygiene and 
to the negative pressure created underneath the overden-
ture. For this reason the bar should be at a distance from 
the gingival crest to allow the use of interdental brushes; 
furthermore, specific instructions should be given to pa-
tients and a proper recall system should be in place.

Indications for Telescopic Copings
Telescopic copings provide stable and accurate reten-

tion and support to overdentures though friction of the 
primary coping and the secondary crown. The primary 
coping is formed by milling of a prefabricated massive 
titanium abutment retained by screw directly on the im-
plant. The inclination of the axial walls varies from 20-60, 
depending on the number of implants, and the friction 
planned. The secondary crown is cast-as in conventional 
telescopic crowns on natural teeth-and is connected to the 
frame of the overdenture. Gold alloys are most suitable for 
the casting of secondary crowns, as they offer biocompat-
ibility, accurate casting and the friction needed, but they 
entail increased cost. Base metal alloys can also be used 
for this purpose, but they should be cast with extreme cau-
tion to achieve the necessary friction. 

CAD/CAM systems for fabrication of telescopic 
crowns on implants have recently been introduced, but 
there is not yet sufficient clinical data to compare the con-
ventional casting procedure with the newly introduced 
technology [48]. 
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Telescopic copings offer excellent stability, allow for 
easy oral hygiene and can be used even in severely diver-
gent implants. They also offer a solution in cases of lim-
ited vertical space where a bar cannot be properly formed. 
Another indication for telescopic copings is to support 
overdentures on natural teeth and implants (Figure 29 
and Figure 30). In these cases remaining teeth with good 
or doubtful prognosis can serve as supporting elements 
along with implants placed in strategical positions. If a 
tooth fails and has to be extracted, the overdenture can 
remain in function with minimum repair on the by the 
rest of the teeth or implants. 

On the other hand, a technique-sensitive procedure 
must be followed, which requires a skilled and experi-
enced dental laboratory. Cost is also increased, due to 
technical complexity, the need for prefabricated abut-
ments (requiring precision milling) and the casting of 
secondary crowns. 

Prefabricated titanium abutments of different inclina-
tions (40-60) and various gingival heights are also avail-
able for some implant systems, as for example Syncone 
Abutments for Ankylos implants (Dentsply Implants, 
Mannheim, Germany). These abutments can be parallel-
ized and fixed intraorally, ensuring a single insertion path 
for the overdenture. They are combined with prefabri-
cated telescoping gold copings that fit accurately on the 
abutments. The whole procedure of integrating the cop-
ings to the base of the overdenture can be accomplished 
chairside, eliminating the need for laboratory procedures. 

Figure 29

Figure 30
Figures 29 and 30: A clinical case for an overdenture supported by 
telescoping crowns on natural teeth and implants inserted in strategi-

cal positions.
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Figure 31

Figure 32
Figures 31 and 32: A clinical case restored with refabricated titani-
um primary telescopic copings (Ankylos Syncone Abutments) in the 

mandible at the 1-year recall.

Figure 33: Prefabricated gold secondary telescopic copings welded to 
the metal framework of the overdenture at the 1-year recall.

Figure 34: The same patient as in Fig 31-33 restored with a bar-re-
tained maxillary overdenture at the 1-year recall.
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This treatment option combines increased stabil-
ity and retention, reduced laboratory cost and minimal 
maintenance care (Figures 31-33). The  same patient was 
restored in the maxilla with a bar-retained overdenture 
with additional precision attachments to increase stability 
and retention (Figure 34).

Compared to bars, telescoping crowns have also a 
major advantage concerning the peri-implant soft tissues, 
as they allow an easier and more effective oral hygiene. 
In Figures 35-38 the same patient as in Figures 31-33 is 
presented at the 7-year recall. As it can be noted, there is 
inflammation on the peri-implant tissue surrounding the 
bar anchors and a light hyperplasia underneath the bar. In 
contrast, the condition of the soft tissues around the tel-
escopic copings is significantly healthier. The ability of the 
patient to maintain efficient oral hygiene is also reflected 
on the base of the two types of overdenture of the same 
patient (Figure 39).

Figure 35: The same patient as in Fig 27-29 at the 7-year recall.

Figure 36: Soft tissue condition around the mandibular telescopic 
copings at the 7-years recall.

Figure 37
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Figure 38
Figures 37 and 38: Soft tissue condition around the maxillary bar 

copings at the 7-year recall.

Figure 39: The maxillary and mandibular overdentures at the 7-years 
recall.

Selection of Retention Elements
The selection of a retention element depends on the 

following: type of overdenture, condition and shape of re-
sidual alveolar ridge, implant length and distribution on 
the ridge, patient’s dexterity and demands from the final 
prosthesis and, last but not least, the cost entailed [1,12]. 
Another factor impacting this choice is, of course, the cli-
nician’s personal preference depending on their experi-
ence and training [49].

In cases of extended bone resorption, the retention 
elements should ensure horizontal stability, like bars and 
telescopic copings [50]. On the other hand, when alveolar 
bone resorption is minimal, magnets may be considered 
as an alternative solution, despite their inherent disad-
vantages. Ball attachments are suitable for patients with a 
narrow alveolar crest, as bars may require space (vertical 
and horizontal) and reducing tongue comfort [50]. Tele-
scopic copings offer excellent retention and stability to the 
overdenture, but require a technique-sensitive laboratory 
and clinical procedure. As in these cases the splinting of 
implants is achieved only indirectly, high stresses may be 
transferred on single implants, which can lead to marginal 
bone resorption or mechanical complications. 

Cost and time are two more important factors to be 
taken under consideration. Telescopic copings are the 
most expensive retention system followed by cast bars. 
Magnets, ball-attachments and locators need minimum 
additional laboratory stages and even their maintenance 
is simpler and easier to accomplish chairside.
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Comparison of Retention Elements
When comparing retaining mechanisms, the follow-

ing factors should be taken under consideration: longev-
ity, retention, patient satisfaction, quality of life and tech-
nical complications.

Longevity
A randomized prospective study [51] revealed a 100% 

survival rate over 5 years for implant-supported mandibu-
lar overdentures ον 2 implants with a bar or ball-attach-
ment. In addition, a retrospective study [52] evaluated 
the cumulative survival rate for implant-supported, bar-
retained and ball-retained overdentures over a period of 
72 months; the authors reported an overall survival rate 
of 90%. Another clinical trial with a 3-year follow up [53] 
reported survival rates of  90%, 88% and 75% for the Loca-
tor group, the Southern plastic attachment (Southern Im-
plants, South Africa), and the Straumann (Straumann Co, 
Switzerland) gold attachment, respectively.

According to another 5-8 year retrospective study 
[28] no differences were found between telescopic crown 
and bar overdenture groups, during follow up, regard-
ing survival and success rates of implants, average bone 
resorption and patients’ subjective satisfaction scores. 
Therefore, implant-supported overdentures seem to be a 
safe and predictable treatment option with any type of re-
tentive element.

Retention
A 5-year follow-up clinical trial [47] studied compar-

ative prosthetic outcomes and patients’ satisfaction when 
ball, bar and magnet overdentures were used. Results re-
vealed higher retention capacity in the bar group than 
in magnet and ball-attachments. Patients reported they 
would choose the same treatment again, but most of those 
in the magnet group would choose a better retentive solu-
tion to improve their denture stability.

According to the conclusions of a systematic review 
[54], in 2-implant overdentures most attachment systems 
lose their retentive force after clinical use. The cause for 
retention loss was definitely wear, but there has been in-
sufficient research into the specific mechanisms involved 
in this technical problem. Relevant literature implicates 
various parameters influencing both the retention force 
produced by the attachment system used and the charac-
teristics of its wear. There are still, however, no conclusive 
data confirming the precise role of the process of wear.

Türk et al [55] compared in-vitro the retentive force 
between ball and locator attachments. They reported 
decreased retention for both systems after 5,000 inser-
tion-separation cycles. It should be noted, however, that 
Locators showed higher retention as compared to ball-
attachments at the end of the fatigue test. Contrary results 
were reported in a later study [56], where locators showed 
a lower retentive force than ball and bar and clip attach-
ment systems.
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Patient Satisfaction
Following an observation period of 5 years, Naert 

et al [47]reported that despite the lower retention forces 
noted in the magnet group-as compared to bar and ball 
groups-all patients reported similar levels of satisfaction 
from their restorations. On the other hand, a clinical trial 
by Ellis et al [57] concluded that the overall satisfaction of 
patients treated with ball-retained overdentures exceeded 
that of patients with magnets. Patients’ satisfaction level 
with either implant overdenture type was significantly 
higher as compared to conventional dentures. This study 
indicated that most patients showed preference for ball-
attachments, despite the fact that one-third of them ac-
tively chose the magnetic attachment. 

The long-term follow-up study by Kuoppala et al 
[58] presented excellent treatment results for implant-
supported mandibular overdentures with a bar or a ball 
connection. Whichever type of attachment was used led 
to patients’ satisfaction. Practical aspects that have to be 
considered are the following: removable overdentures are 
easier to clean outside the oral cavity, while fixed-implant 
full-arch dentures in an edentulous mandible demand sig-
nificantly more time, effort and dexterity for proper oral 
hygiene. For this reason, implant overdentures should be 
preferred for geriatric patients, due to their limited capac-
ity for maintaining proper hygiene.

The 5-year prospective study conducted by Krenn-
mair et al [59] reported that, when the mandible is atroph-
ic, either ball attachments or telescopic crowns on single 
implants can be a viable treatment for implant-supported 
overdentures, as there were no implant failures, and peri-
implant conditions and overall patient satisfaction were 
good. 

A crossover clinical trial by Krennmair et al [60] dem-
onstrated improved satisfaction among patients with ball 
or locator attachment as compared to patients’ baseline 
(i.e. their old dentures) for all parameters. Nevertheless, 
there was no significant preference among patients or dif-
ferences concerning ball or locator attachments in regard 
to any of the satisfaction criteria evaluated. 

As the systematic literature review by Boven et al [61] 
revealed, the treatment of patients already using complete 
dentures with implant(s) support enhances their mastica-
tion capacity and increases bite force providing a definite 
improvement of their overall satisfaction.

Oral Health-Related Quality of Life 
(OHRQoL)

Oral health-related quality of life (OHRQoL) and sat-
isfaction are used to assess some treatment modalities im-
plemented to restore partial or complete edentulism [62].

The influence of an implant overdenture on the oral 
health-related quality of life has been studied by many 
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researchers. A systematic review by Thomason et al [62], 
which compared quality of life between complete denture 
wearers and maxillary implant overdenture users, found 
that there were no significant higher overall ratings for 
maxillary implant prostheses compared to new conven-
tional maxillary prostheses.

A meta-analysis of randomized-clinical trials, con-
ducted by Emamai et al [63] revealed that mandibular im-
plant overdentures increase the quality of life compared 
to new conventional complete dentures. Yunus et al [64] 
in a prospective study comparing OHRQoL of patients 
wearing complete dentures and of the same patients after 
the insertion of implant mandibular overdenture reported 
increased OHRQoL following the placement of the im-
plant mandibular overdenture. Furthermore, a systematic 
review and meta-analysis of randomized controlled stud-
ies comparing implant supported mandibular overden-
tures and conventional dentures in regard to quality of life 
showed that the former perform better than the latter in 
improving various domains of the quality of life of eden-
tulous patients [65].

Technical Complications
Implant overdentures require a technique-sensitive 

procedure and both biological and technical complica-
tions are likely to occur. The term ‘technical complications’ 
covers any kind of mechanical damage caused to the im-
plant, to implant components or to superstructures [31]. 

Therefore, technical complications that may arise during 
clinical use should be taken under consideration for the 
selection of a retention element. When bars with single 
anchors are compared, there is controversy as to which of 
the two systems requires less maintenance. 

According to Naert et al [47], after a 5-year observa-
tion period magnets and ball groups presented the highest 
incidence of prosthetic complications as compared to the 
bar group. A report by Walton [66] presented the three-
year follow up of bar-clip and ball attachment dentures 
and found that the latter needed to be repaired five times 
more frequently, namely there were 324 repairs as com-
pared to 72 needed for the former.

In addition, according to MacEntee et al [67], after a 
3-year follow up period, the ball-attachment system need-
ed significantly more repairs as compared to the bar-and-
clip system.

Furthermore, an in vivo study by Rentsch-Kollar et 
al [68] reported that ball anchors required significantly 
more prosthetic service and a higher average number of 
incidents than systems with bars. Retention device com-
plications mainly entailed mounting new female retainers, 
bar repairing and ball anchor changing. 

On the contrary, the results of a 5-year randomized, 
prospective, clinical study [51] focused on mandibular 
2-implant overdentures showed that technical complica-
tions and repairs per patient were more frequent in bars 
than in ball attachments.
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Locator and ball attachment systems were compared 
in a one-year report [34], which revealed that the former 
showed higher maintenance needs than the latter. Kren-
nmair et al [60] also reported that locator attachment sys-
tems demanded higher post-insertion care (activation of 
retention) than ball anchors, despite the fact that overall 
prosthodontic maintenance incidence rates showed no 
significant difference between the two retention modali-
ties.

Contrary to the above, Cakarer et al [69] reported 
lower frequency of mechanical complications with loca-
tors than with ball-attachments or bars.

Ball-attachments and telescopic crowns were com-
pared in a 5-year prospective study by Krennmair et al 
[69]. They reported that frequency of technical complica-
tions was higher with the use of the former rather than 
the latter system in the first years of the study, but similar 
rates of maintenance could well be expected from both 
retention modalities. According to a 5-8 year retrospec-
tive study by Zou et al [28], despite higher plaque and cal-
culus levels in the bar group and the higher maintenance 
required for the telescopic crown group, in both groups 
implants found a healthy peri-implant structure with 
overdentures. Telescoping crowns have also shown good 
survival rates with a minimum number of complications, 
as reported in an extended systematic review [70].

In a long term retrospective study [71] of more than 
4000 implants and a follow-up of 19 years, the survival 
of implants under various types of restorations was inves-

tigated along with the prosthetic complications that ap-
peared (Figure 40). Significantly more complications oc-
curred under bars (23,4%) compared to the mean rate of 
complications with all types of restorations (7,7%) and to 
overdentures with  single ball attachments (8,3%).

Figure 40: Prosthetic complications of implants in various types of 
restorations (from Kourtis 2010 [71]).

Concluding, implant overdentures can offer great 
comfort and satisfaction to edentulous patients using a 
reduced number of implants and at a lower cost, as com-
pared to fixed restorations. There are limitations and 
points of attention that have to be evaluated prior to im-
plant insertion. The number of implants and the type of 
retention significantly affect the final outcome and the 
treatment plan should be made according to the specific 
characteristics of each clinical case. The patient’s demands 
and expectations should be taken into consideration along 
with the ability of the patient to maintain oral hygiene and 
adapt to the restoration planned.
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