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Edentulism can be a debilitating handicap. Zarb described endentulous individuals who could not function as ‘denture 
cripples’.1 Most difficulty with complete denture prostheses arises from the inability to function with the mandibular 
prostheses. Factors that adversely affect successful use of a complete denture on the mandible include: 1) the mobility of the 
floor of the mouth, 2) thin mucosa lining the alveolar ridge, 3) reduced support area and 4) the motion of the mandible (Figs 
1-2). These factors alone can explain the difficulty of wearing a denture on the mandibular arch compared to the maxillary 
arch. The maxilla exhibits much less mobility on the borders of the denture than the mandible, moreover having a stable 
palate with thick fibrous tissues available to support the prostheses and resist occlusal forces. These differences explain most 
of the reasons why patients experience difficulty with using a complete denture on the mandibular arch compared to the 
maxillary arch.

INTRODUCTION
The mandibular denture is a difficult prosthesis 
to manage. Many articles and techniques have 
been written about improving the efficacy of 
the restoration, from differing impression tech-
niques to tooth form. Despite these efforts, there 
still remain a population of patients who cannot 
manage using this type of restoration. Presently, 
some feel that the complete denture prostheses 
are below the standard of care and that the most 
basic restoration for the edentulous mandible 
should be an implant retained overdenture with 
two implants placed in the anterior mandible.3

Treatment choices for the mandible include 
no treatment, conventional complete den-
tures, implant supported fixed restorations, 
implant retained and tissue supported overden-
tures, implant retained and implant supported 

overdentures and fixed prostheses with proc-
essed acrylic teeth also known as ‘hybrid pros-
theses or bone anchored bridges’. For this article 
this type of restoration will be termed the hybrid 
prosthesis and when there is minimal bone 
resorption, fixed restorations in metal ceramic.

This series of articles attempts to describe the 
treatment planning aspects of therapy rather 
than the technical aspects. The discussion will 
be based on patient needs and desires, anatomi-
cal presentation of patients, cost benefit analy-
sis, maintenance and post operative visits.

THE IMPLANT RETAINED AND TISSUE 
SUPPORTED OVERDENTURE
This type of restoration is ideal for patients who 
complain of looseness and mobility of the man-
dibular denture but not of pain or soreness of 
the mucosa with use of a mandibular complete 
denture. The complete overdenture prosthesis is 
made to full extensions as conventional com-
plete dentures usually are to maximise areas of 
support for the prosthesis. The function of the 
implants in this type of restoration is to aid in 
retention of the prosthesis and not for support 
of the restoration. Studies have shown that over 
the long term implants supporting this type of 
restoration have a high success rate.4-6 In its 
simplest form, two implants are placed between 
the mental foramina. Due to the function of 
the genio-glossus muscle and the fact that the 
mandibular anterior teeth are usually the last 
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teeth to be lost, there is usually sufficient bone 
to place implants in this area even though the 
rest of the alveolus may be severely resorbed 
(Fig. 4). Unless the implants are very short (8 
mm or less) or they are severely divergent (more 
than 20 degrees), they need not be splinted. A 
low profile attachment with easily replaceable 
retainers should be used (Figs 5-6). At present 
the most efficacious attachment is the locator 
attachment manufactured by Zest Attachments, 
San Diego CA. This attachment is marketed by 
other implant companies as well eg 3i (Implant 
Innovations Inc, Palm Beach, Florida USA). The 
advantages of this particular attachment are that 
it is made for many implant systems, it comes 
in varying heights to accommodate soft tissue 
thickness, and it has a low profile. The retention 
can be varied with choice of plastic retentive 
elements which are easily replaced. One portion 
of the attachment is screwed directly into the 
implant body; this is selected to fit the thickness 
of the mucosa and depth of the implant with the 
goal to have the implant as low as possible, to 
expose the retentive element. Advantages of this 
type of restoration are: 1) reduced number of 
implants; 2) ability to convert existing remov-
able prosthesis; 3) ease of repair of prosthesis.

The disadvantages of this type of restora-
tion are: 1) implants cannot diverge too much; 
2) prostheses still require support from mucosa; 
3) periodic maintenance is required to replace 
attachments and to compensate for continued 
resorption of bone in posterior areas (Figs 7-8). 

Adequate inter occlusal space must be present 
so that a sufficient bulk of acrylic resin can 
resist fracture; areas where the attachments are 
will be weakened to accommodate the attach-
ments. 10 mm of inter occlusal space or more 
is desirable (Fig. 9). Figures 10 and 11 illustrate 
a poorly planned overdenture restoration; it is 
evident that there is insufficient space available 
for all the implant components. The resulting 
overdenture will be thin having minimal bulk 
of acrylic resin resulting in a prosthesis that is 
weak and prone to breakage.

Since the object of this prosthesis is to be 
tissue borne, only one axis of rotation should 
exist for this type of prosthesis. If the prosthe-
sis is not designed to move freely about an axis 
then premature replacement of the attachments 
will be required or breakage of components will 
ensue. With only two implants this objective is 
achieved automatically (Figs 12-13). Figures 
14-16 illustrate a poorly designed overdenture 
prosthesis. A tissue bar with multiple axes of 
rotation was fabricated resulting in repeated 
breaking of the attachments and ultimately 
breaking of the prosthesis. This occurred due 
to stresses during function caused by torquing 
of the prosthesis over the tissue bar. This type 
of prosthesis is not meant to be fully supported 
by the implants and some freedom of motion 
is required to share the load with the mucosa. 
When implants are too divergent or short and 
require more implants placed, the prosthesis 
and tissue bar must be designed to freely rotate 
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Fig. 1  Severely resorbed mandibular 
ridge with genial tubercles extending 
above the level of the ridge.

Fig. 6  Intra oral image of implant 
in Figure 5 with locator attachment 
placed – the lowest collar height 
is selected to expose the retentive 
element, this lowers the centre of 
force to the implant and allows more 
space for bulk of acrylic resin to resist 
fracture of the overdenture.

Fig. 2  Orthopantomogram 
illustrating resorption of mandibular 
arch with inferior dental canal close 
to the ridge crest and adequate bone 
to place implants in the anterior 
mandible.

Fig. 3  Implant retained and tissue 
supported overdentures have flanges 
extended for maximum support 
and stability much as conventional 
complete denture prostheses have.

Fig. 4  Typical radiographic image 
of implants placed in the anterior 
mandible to retain an overdenture 
prostheses.

Fig. 5  Intra oral image of implant 
with the healing cap removed.
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about one axis. Failure to do so will cause pre-
mature wear of components or breakage.7

Figures 17-21 show a patient who had four 
short implants placed in the anterior mandi-
ble. A tissue bar was fabricated to splint the 
implants and distribute the stress amongst 
them; attachments were placed distal to the pos-
terior implants to create one rotation axis, and 
the prosthesis was relieved to rotate freely about 
this axis. Figure 21 demonstrates the stability of 
the implant retained overdenture, the prosthesis 
remains stable though the tongue is protruded.

Though costs of implant retained overden-
tures are increased over conventional complete 
dentures, when this service is provided there 
is growing evidence that patients who receive 
this type of prosthesis benefit with better func-
tion, nutrition and general well being.8-15 An 
important issue with this type of restoration is 
that patients must be informed that they will 
still have a removable prosthesis, the mucosa 
below the denture bases will still be loaded and 
continued maintenance of the prosthesis once 
delivered will be required. The maintenance will 
include regular relines of the prosthesis, regular 
replacement of attachments, good oral hygiene 
and prophylaxis of the implants and possible 
breakage of components.16-21 Patients must be 
informed of these facts prior to beginning treat-
ment; adjustments are most frequent during the 
first year of usage and will continue. Another 
consideration of providing this type of restora-
tion is to consider the effect on the maxillary 
arch. It has been shown that there is increased 
resorption of the anterior maxilla and mandib-
ular posterior ridges with long term use of the 
implant retained overdenture. This could be due 
to the increased bite forces generated directly 
over the implants in the anterior mandible. Reg-
ular relines are indicated to maintain an even 
contact between the maxillary and mandibular 
prostheses. 

There are also reports in the literature about 
immediately loading implants with overden-
tures. Though this is possible, caution should be 
taken with patient selection and mode of resto-
ration. Most of the studies with overdenture res-
torations immediately loaded have the implants 
splinted with a tissue bar. This increases the cost 
of the procedure and makes maintenance more 
difficult.26,27

THE HYBRID RESTORATION
When the anatomical presentation of the 
patient will allow an overdenture restoration 
and more than two implants are possible, the 
choice of restoration to be placed should be the 
implant supported fixed restoration or hybrid 
type restoration. The implant retained and sup-
ported overdenture has little indication in the 
mandibular arch when four or more implants 
are placed. The hybrid restoration requires that 
four to six implants are placed between the 
mental foramina. These implants are sufficient 
to support a fixed restoration with cantilevers 
posterior to the terminal implants (Figs 22-23). 
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Fig. 12  When there is one axis of 
rotation the prosthesis can freely 
move and share the load with the 
mucosa. The implants serve to retain 
the prosthesis.

Fig. 7  Intra oral view of two 
attachments placed to retain 
overdenture – note that they are 
spaced to allow more implants to be 
placed should the patient decide to 
have a hybrid restoration in the future.

Fig. 8  Prosthesis for patient in Figure 
7 with attachment blanks picked 
up, these blanks can be changed for 
attachments with varying amounts of 
retention.

Fig. 9  Casts should always be 
mounted in the diagnostic phase to 
ensure that sufficient interocclusal 
space is available.

Fig. 10  Mounted casts indicating 
insufficient room for the implant 
components and the tissue bar.

Fig. 11  Occlusal view of casts showing 
minimal space for the overdenture 
prosthesis components over the tissue 
bar.



This type of restoration is dependent totally on 
the implants for support and can be provided 
for all edentulous patients who have sufficient 
bone and inter arch space to receive implants 
in the anterior mandible. With age changes and 
the many medications that reduce saliva flow, 
removable prostheses are extremely uncom-
fortable for xerostomic patients to wear. Since 
the hybrid prosthesis does not load the muco-
sa, patients who experience pain when using 
conventional complete denture prostheses are 
well suited to this type of restoration (Fig. 24). 
In addition the hybrid type restoration has the 
most documentation over a long term.28,29

Costs for this type of restoration are higher 
than overdenture prostheses, however, the satis-
faction of patients is also higher. Combined with 
fewer post operative visits for adjustments and 
un-scheduled appointments, the hybrid pros-
thesis becomes an attractive choice for treat-
ment of edentulous patients,30,31 with the docu-
mentation available supporting the equivalent 
success of implants between the delayed and 
immediate loading protocols for providing this 
type of restoration.32-37 It is the authors’ first 
choice to restore edentulous mandibles with 
hybrid prostheses using the immediate load-
ing protocol (Fig. 25). Post operative visits are 
markedly reduced post insertion of the implants 
and provisional restoration and patient satis-
faction and comfort are increased over conven-
tional loading protocols. Even when providing 
overdenture prostheses to patients, care should 
be taken so that the implants placed for the 
overdenture prosthesis do not preclude place-
ment of additional implants to support a hybrid 
type prosthesis.

Treatment planning for this type of res-
toration begins with a patient interview, fol-
lowed by a clinical examination and a review 
of radiographs. A panoral radiograph is useful 
to determine the availability of bone to receive 
implants in the anterior mandible. A cross sec-
tional film (CT scan or tomogram) of the area to 
receive implants is also useful to determine the 
bucco-lingual proportions of the bone. Alter-
natively the cross sectional dimensions of the 
bone can be mapped by sounding the bone. A 
minimum of 10-12 mm of inter occlusal space 
from the platform of the implant to the oppos-
ing occlusion is required for the implant com-
ponents, framework and teeth. If insufficient 
space presents then consideration to increas-
ing the vertical dimension, ostectomy or fixed 
metal ceramic restorations requiring less inter 
occlusal space must be considered.

A surgical guide is constructed based on the 
patient’s existing complete denture or denti-
tion if the teeth are in an acceptable position 
and implant surgery can proceed. Four to six 
implants are placed between the mental forami-
na in as exaggerated an arch form as possible 
— the more the anterior posterior spread the 
longer the cantilever can be made.37-39 In vitro 
and in vivo experiments have demonstrated that 
most stress is placed on the terminal implant 
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Fig. 18  Tissue bar constructed for 
patient in Figure 15 – to maintain 
only one axis of rotation in order that 
the prosthesis has freedom of rotation,  
the attachments are placed distal to 
the last implant.  

Fig. 13  When there is no axis of 
rotation the prosthesis will bind and 
torque the tissue bar and implants 
which leads to failure of the 
components.

Fig. 14  Intra oral view of poorly 
designed tissue bar.

Fig. 15  Broken attachment clip from 
prosthesis over tissue bar in Figure 14.

Fig. 16  Broken prosthesis constructed 
over tissue bar in Figure 14.

Fig. 17  Radiograph of severely 
resorbed mandible with fractures on 
left and right side, inferior dental 
nerve has been severed bilaterally 
and the patient has difficulty using 
a conventional prosthesis, four short 
implants are inserted in the anterior 
mandible.



when occlusal forces are applied to the cantilev-
er. The two factors determine the length of the 
cantilever, the anterior posterior spread and the 
length of the terminal implant (Figs 26-27). This 
is also modified by what the opposing occlud-
ing arch is, ie a complete denture, natural denti-
tion or implant supported restoration. Increased 
loading will demand a reduced length of canti-
lever. If too long a cantilever is placed, mechan-
ical failure of the implant components of the 
prosthesis is a common sequela (Figs 28-29). To 
reduce the loading of the terminal implant some 
have advocated placing short implants distal to 
the mental foramina and having the cantilever 
segments rest on the implants without being 
connected.38-44

Once implants have been placed they can: 1) 
have cover screws placed and submerged under 
the mucosa (two stage); 2) have healing caps 
placed and have mucosa sutured around them 
(single stage); and 3) be immediately loaded. 
There are sufficient publications documenting 
the safety and efficacy of immediately loading 
implants that are splinted in the anterior man-
dible and this is the standard protocol of the 
authors. Resonance Frequency Analysis (RFA) 
measurements of implants placed in the anterior 
mandible indicate that the implants are stable on 
placement and continue to remain stable through 
osseointegration. Success rate studies have 
shown that the success of immediately loading 
implants in this location is similar to the delayed 
conventional protocol. The only modification 
made is that only short cantilevers are used on 
the provisional – usually only one premolar.45-46 
With immediately loading the implants, a three 
to four month healing period and confirmation 
of osseointegration impressions can proceed 
for the definitive restoration. Alternatively if 
the patient is satisfied with the tooth position 
and function of the provisional restoration, 
analogues can be attached to the provisional 
restoration and set in a plaster cast, an index 
of the tooth positions can be made with putty 
silicone. At this time the cast can be mounted 
against the maxilla using the provisional resto-
ration. Thus implant positions, jaw registration 
and tooth positions are established in one visit.

Under the buccal and lingual indices, frame-
work construction can begin with care taken 
that there is sufficient room for teeth and acrylic 
resin. Attention must be paid to the dimensions 
of the framework – knowing that most stress is 
concentrated at the cantilever this area of the 
framework is made larger, an L beam shape is 
formed to maximise rigidity of the framework 
with large cavities for retention of the acrylic 
resin (Figs 30-33). Another approach to reduce 
mechanical failure and to allow an increased 
length of the cantilever is to place implants 
distal to the mental foramen: the prosthesis 
is not connected to these implants but merely 
rests on them, maintaining contact with heal-
ing caps on the implant (Fig. 34). This allows 
longer cantilevers and avoids the difficulty of 
passive fit across the arch and accommodates 
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Fig. 19  Tissue surface of prosthesis 
made over tissue bar in Figure 18.

Fig. 20  The prosthesis in Figure 19 is 
adjusted to rotate freely with the help 
of disclosing paste.

Fig. 21  The prosthesis for patient in 
Figure 18 inserted, it remains stable 
though the patient protrudes her 
tongue.

Fig. 22  Radiograph of implants 
placed in the anterior mandible to 
support a hybrid restoration.

Fig. 23  Undersurface of a hybrid 
restoration illustrating the cantilever 
length that can be placed.

Fig. 24  Intra oral view of hybrid 
restoration illustrating full support 
of the restoration by implants alone 
without tissue contact.



flexion of the mandible on opening and closing. 
The framework is tried in for passivity and 
acrylic resin and teeth are processed on the 
framework. 

Framework materials range from gold alloys, 
silver palladium alloys to titanium. The gold and 
silver alloys are cast onto pre-machined cyl-
inders and the titanium frameworks are milled 
by implant manufacturers. The authors’ expe-
rience with these types of frameworks is that 
while they fit well, the relationship to the teeth 
and the contours are not considered carefully in 
fabricating the frameworks – often leading to 
awkward contours of the finished prostheses. 
Certainly this will improve with time and expe-
rience as some method of interaction is devel-
oped between the clinician and the machinist 
for the frameworks (Fig. 35).

METAL CERAMIC FIXED UNITS
When patients present while dentate with many 
of the teeth unrestorable, for periodontal or 
structural reasons there are times when remov-
ing these teeth in order to provide implant sup-
ported restorations becomes the most common 
option. As the alveolar housing is still present 
as teeth are retained, the minimal resorption 
would contraindicate the use of a hybrid pros-
theses. In these situations all the principles of 
restoring teeth in the anterior and posterior 
quadrants which have been described in earlier 
articles must apply.

For this type of restoration more implants are 
required to support the restoration for both bio-
mechanical, technical and ease of maintenance 
issues. The bulk of the frameworks are smaller 
therefore cantilevers should be avoided, metal 
ceramic units distort during fabrication so short 
segments are easier to manage and repairs and 
maintenance are easier with short spans.

Another reason why more implants and full 
arch restorations should be avoided is mandib-
ular flexion. Many reports have addressed the 
t dimensional changes of the mandible during 
jaw activity as a result of masticatory muscle 
action.47 The theoretical implications argue 
against one piece full arch restorations. Con-
siderable buccolingual forces on opening and 
closing will be applied to the restoration and the 
restoration abutment interface. 

The treatment planning guidelines are simi-
lar to what was discussed for the edentulous 
maxilla. The following parameters need to be 
evaluated.
1. Aesthetics – As patients get older the display 

of the mandibular anterior teeth increases. 
Aesthetics in this regard is appropriate place-
ment of the mandibular central incisor and 
display of teeth in speech and smiling. 

2. Interarch space – The interarch space requires 
6-8 mm from the head of the implant to the 
opposing occlusion. This allows appropriate 
tooth length and accommodation of vertical 
and horizontal overlap.

3. Number and distribution of implants - Decid-
ing on the number of implants to place is not 
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Fig. 25  Intra oral view of immediately 
placed provisional restoration. When 
hybrid restorations are placed for 
immediate loading, if possible the fit 
surfaces are always above the level 
of the mucosa to facilitate 
placement of the provisional 
restoration and minimal disturbance 
to the surgical site.

Fig. 26  The distribution of 
implants will dictate the length of 
the cantilever. The length of the 
cantilever is equal to the length 
indicated in the diagram which is 
the antero-posterior spread of the 
implants.

Figs 27a-27b  Two master casts 
showing different a-p spreads 
and allowing different lengths of 
cantilever.

Fig. 28  Tissue surface of a hybrid 
prosthesis with poorly distributed 
implants and too large a cantilever.

Fig. 29  Implants supporting 
prosthesis in Figure 28; note the 
fractured screws in the anterior two 
implants caused by excessive loading 
due to cantilever length.



governed by a formula and is dependent on 
multiple factors. The number of implants to 
place in each patient is determined by:

 1. Quality of bone
 2. Anticipated force to be placed on the 

restoration
 3. The segmentation of the units.

Usually three segments are fabricated, one 
replacing each posterior sextant and one ante-
riorly. Force estimations for each segment 
should be assessed based on the factors outlined 
above and the number of implants determined 
accordingly.

With this type of restoration the implant posi-
tion is more critical than the other two choices 
of restoration, therefore the surgical guide and 
stabilisation of the surgical guide is critical. At 
times teeth can be maintained to help and if this 
is not possible, temporary implants can be used 
to aid in stabilising surgical guides.48

Figures 36 to 39 illustrate an edentulous 
mandible restored with metal ceramic resto-
rations, this patient was recently edentulate 
and presented with minimal bone resorption. 
Implants were placed using temporary implants 
to stabilise the surgical guide and following this 
the implants were immediately loaded with a 
provisional restoration. After confirmation of 
integration the definitive metal ceramic restora-
tions were delivered.

CONCLUSION
There are three main choices for restoring the 
mandibular arch with implants: a minimalist 
approach with two implants to retain a remov-
able prosthesis or a fixed restoration which may 
be a hybrid type restoration or metal ceramic  
implant supported restoration. The overdenture 
type restoration is the least expensive initially, 
however, it requires more maintenance and the 
prosthesis continues to load tissues posterior to 
the implants. 

The fixed types of prostheses will provide 
almost normal function and require minimal 
post operative adjustments; the overdenture is 
more economical and very satisfactory for those 
patients who lack the muscular coordination to 
wear complete dentures but have no complaint 
of pain due to loading of the mucosa.

The choice between the hybrid and metal 
ceramic restorations essentially depend on the 
amount of bone loss that patients present with; 
secondarily the cost of the metal ceramic units 
together with the increased number of implants 
may determine the type of restoration provid-
ed. Patients should be made aware that acrylic 
teeth on a hybrid type restoration may need to 
be replaced five to six years following delivery 
and this may have additional financial reper-
cussions. Similarly porcelain fracture is possible 
on the metal ceramic units.

Patient satisfaction and function are high-
er with the fixed options; the advantages and 
disadvantages of each must be discussed with 
patients prior to initiation of treatment.
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Fig. 30  Intra oral view of fractured 
hybrid restoration.

Fig. 31  Fractured fragment from 
Figure 30.

 Fig. 32  Framework design 
illustrating acrylic retentive areas and 
dimensions required to resist fracture.

Fig. 33  L shaped cross section of the 
framework to resist occlusal forces 
yet allow space for acrylic resin. 

Fig. 34  Lateral view of maxillary 
denture and mandibular hybrid 
restoration on articulator. Note 
implant positioned below cantilever 
extension, a healing cap will be 
placed to make contact with the 
undersurface of the prosthesis 
intra orally.

Fig. 35  Poor contours of titanium 
frameworks resulting in ridge lap of 
acrylic and poor oral hygiene.
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restorations. Note the temporary 
implants in the posterior where the 
surgical guide was indexed.
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placement resulting in ideal implant 
positions for screw retention. This 
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Fig. 39  Anterior view of restoration, 
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restorations resulting in choice of 
metal ceramic restorations to replace 
teeth in the mandibular arch.
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