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Abstract

The loss of retention and stability are considered the most common prosthetic problems that face
prosthodontics in complete denture patients especially with continued residual ridge resorption, which
increased the number of patients’ seeking improvement of the retention and stability in order to use their
dentures. The implant supported overdenture is considered the best option of treatment to solve these
problems. Implants may be subjected to occlusal overloading during function which will negatively affect
the prognosis of implant osseintegration. This encouraged us to review the literature concerning the factors
affecting implant assisted overdentures (IAOD) overloading and how to control them to the benefit and
comfort of the patient as well as longevity of the prosthetic.
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Introduction:

The introduction of osseointegrated implants into dentistry has provided a new alternative for the
rehabilitation of edentulous patients. Implant supported overdentures can provide an effective treatment
modality for patients with persistent problems related to retention and stability of their conventional
prostheses.”™ As patient functions with an implant supported overdenture, overloading or stresses are
transmitted to the implant interfacial alveolar bone. If these stresses exceed the physiologic limit of alveolar
bone, resorption of alveolar bone occures®. Many factors should be considered during the construction of
implant assisted overdenture prosthesis such as occlusion, attachment system used, cantilever length, type of
material used, ideal implant positioning and distribution, impression technique, adequate prosthesis
construction and passivity.* Also, other patient related factors play an important role in implant overloading
such as: poor bone quality and quantity, systemic condition of the patient's musculature and strength of their
biting force, condition and nature of opposing occlusal surface and patients with parafunctional habits. *
This article is a review of these factors.

Factors that control (prognosis of) implant assisted overdenture (IAOD) overloading?

Prosthesis related factors

Many prosthetic factors and clinical related scenarios that should be considered during the construction and
planning of IAOD, which may be responsible for implants overloading such as:

Implant overdenture attachment system selected.

Tabata et al. ® "8 found that, splinted bar-clip attachment systems can reduce the amount of stresses and
strains on the peri-implant bony tissues compared to solitary non splinted attachments in stress strain
analysis study due to primary splinting effect and load sharing. While bar unit attachments which do not
allow any movement of the overdenture during function and used with limited interocclusal space scenarios
transfer all the load onto the implants. On the other hand, resilient attachment might cause posterior
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mandibular resorption with the vertical movement of the denture in case of two implants assisted mandibular
overdentures due to allowing load sharing by the posterior ridge area. ° Also, The stud resilient attachments
permit some tissue ward vertical and rotational movements, thus protecting the underlying abutments or
implants against overload®. Gross (2008), recommended to reduce the height of the attachment as much as
possible in order to reduce any horizontal forces™.

A Hader bar, which is round in cross section is subjected to the most stress concentration and hence subject
to fracture and subsequent failure. ** Also, large bar span lead to excessive flexure of the round bar which
leads to screw loosening, casting fracture, and stress concentrations around the implants.*?

Cantilevers are a Class-1 lever, which double the amount of stress on the abutment closest to the cantilever.
Cantilevers also add to noxious stresses (force on a cantilever is compressive, while force on a distant
abutment is tensile)."® The amount of force that falls on the most distal implant is directly proportional to the
length of cantilever arm. Himmolova et al, reported that the use of long distal cantilever bar extension for
mucosal implant supported overdenture caused favourable load distribution to the alveolar ridge but on the
expense of implant supported structures. The length of cantilever extension is strongly affected by the
number, distribution, length of implants and quality of alveolar bone®®. The All-on-Four protocol requires
the placement of four interforaminal implants, with the distal implants tilted distally by 30 degrees to
achieve a more favourable anteroposterior distribution of implants, thereby minimizing cantilever extensions
that could jeopardize osseointegration of the distal implants. The following cantilever lengths are
recommended: Maxillary anteriors-10 mm; maxillary posteriors-15 mm; mandibular posteriors-20 mm. In
addition, a gradient type of occlusal contact force along the length of cantilever may be beneficial. =™’

The fitting of framework

Poor fitting of prosthesis on implants or loss of passivity is responsible for transfering unwelcome stresses to
the bone/implant interface, which could induce a loss of osseointegration. *® The implant supported frame
work is considered to be passive when simultaneous and even contact between the whole inner surface of
frame work with all implant abutments without inducing any strain on the supporting implant components
and surrounding bone structure in the absence of occlusal loads.*® Which depend on accuracy of impression
technique, materials and technique used in the construction of framework.

The material of framework

During function, occlusal forces are transmitted to the prosthesis, implant, and the bone around the implant,
respectively which create stresses that lead to bone resorption around the implant and loss of implants This
phenomenon is referred to as stress shielding, and it may be one of the important causes of long term failure
of dental implants.?’ The materials selected in the construction of such big restorations should be light in
weight with high mechanical properties, so restorations formed from ceramic fused to metal, Titanium or
zirconia full arch restorations are heavy in weight and have high modulus of elasticity greater than that of
compact bone (15 GPa) and titanium (110 GPa) and zirconia (210 GPa) %

The framework material which has the lower modulus of elasticity showed a more even distribution of stress
in the prosthetic components and the bone.?” The new trend now is to use metal free that can be used in the
construction of large implant supported fixed or hybrid prostheses which are light in weight, radio lucent,
biocompatible, degradation-resistant, have physical properties close to bone, have damping action and can
accept repair and modification easily like: (1) fiber reinforced composites like: Trinia (Bicon LLC) ?* and
TriLor Arch®. (2) synthetic thermoplastic semi crystalline aromatic polymer of Poly-aryl-ether-ketones
(PAEK) like poly-ether-ether-ketone (PEEK) Bio HPP 2! and recently poly-ether-ketone-ketone (PEKK )
Pekkton®ivory which has a similar compressive strength (246 MPa) to that of bone and tooth dentine (297
MPa)?®, shock absorption, and it is the material of choice for the construction of the framework for implant
supported full arch prosthesis because of its light weight and compatibility with different veneering
materials, in addition it can be milled or heat-pressed, and it was used successfully in implant overdenture
attachments.

Direction of occlusal force and implants angulation

The implants should be positioned in order to allow occlusal forces to be with the long axis of implants®,
these forces are transferred through implants to the surrounding bone as stresses that should not exceed the
physiologic limit tolerated by surrounding bone.3* Non axial forces have a negative effect more than the
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axial forces on implant systems which was proved by In vitro and in vivo studies.** According to Glossary of
oral and maxillofacial implants occlusal overload is ‘the application of occlusal loading, through function or
parafunction, in excess of what the prosthesis, implant component or osseointegrated interface is capable of
withstanding without structural or biologic damage’. **The maintenance of the bone/implant interface is
particularly dependent on the control of biomechanical loads **

Premature contacts or occlusal interferences

Chapman, R*. suggested some recommendations in order to reduce occlusal over load on dental implants
supported restorations including: (1) simulations bilateral contact, (2) no premature contacts in centric
occlusion and retruded contact position, (3) lateral excursive movements should be smooth, even and
without any interferences, (4) presence of anterior guidance, (5) equal distribution of occlusal forces and
contacts.

Premature contacts and occlusal interference are important factors that should be monitored in the IAODs as
they can create non axial forces that may cause occlusal overloading and irreversible structural and
biological damage®. Prematurities should be eliminated during maximum intercuspation and centric
relation.’”*" light occlusal contacts, occlusal forces should be distributed on adjacent natural teeth and the
plane of occlusion should be followed. *0Occlusal contacts should be infraoccluded by (100 um) on the teeth
over the cantilever portion of the prosthesis™.

Reduction of the occlusal table width

The wider the occlusal table, the greater the force developed to penetrate a bolus of food. Furthermore,
several modifications, including minimum cantilever, narrow occlusal table, flat cusp inclination, 1 to 1.5
mm of freedom in centric relation, no contact with opposite dentition during excursion It was found that
narrowing the occlusal table by 30% significantly reduces the magnitude of lateral forces by 48%.°

Patient related factors:

Parafunctional habits (Bruxism and clenching habits)

Para-functional activities and improper occlusal designs have negatively affected the prognosis of
endosseous implants and may cause implant bone loss/failure, implant fractures, and prosthesis failures, due
to the generation of excessive lateral forces, especially that dental implants lack the sufficient resistance to
lateral forces. > **

Quality of bone and time of loading:

Alveolar bone quality plays an important role in the success of dental implants and on the magnitude of load
that can be tolerated by implants which is transferred through implant supported prosthesis especially in
areas that have poor bone quality like posterior areas of maxilla which in turn may be responsible for the
long-term failure of dental implants if the prosthesis are not well designed. ** *?

Cases that have type IV bone quality are best to be delayed loaded after a period of 5 to 7 months*
or we can follow the progressive loading protocol which proved to improve the crestal bone quality **. In
these cases increased load on peri-implant tissue can be compensated by increasing augmentation if
necessary; increasing the number of implants; or splinting implant prosthesis in order to distribute force and
decrease load per implant .

Condition of opposin% occlusal surface

Quirynen Met al. * have recommended a bilateral lingualized balanced occlusal scheme when
rehabilitating complete edentulous mandible with dental implants. _In case of the fully edentulous maxilla,
whether the mandibular rehabilitation is done on an overdenture supported on two implants or on a mucosal-
implant-supported overdenture (four implants with a bar attachment).*”Also, in conditions where a Kennedy
class I or Il partially edentulous condition is present in the maxillary arch and mandibular mucosa-implant
supported (four implants with a bar attachment) or an implant-supported prosthesis is planned for the
mandibular arch, also balanced occlusion is recommended.

A group function or mutually protected occlusion is advised in case of maxillary Kennedy class | RPD
opposed by a total implant supported fixed denture prosthesis (FDP). While in cases that have maxillary
Kennedy class 11l or IV opposed by implant-supported prosthesis, group function or mutually protected
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occlusion is recommend_ed. Lastly, in case of the fully dentate maxilla and implant-supported prosthesis,
group function or mutually protected occlusion is recommended.*’

Sequla of implant overload:

The biomechanical load on the dental implants has affected the outcome of implant treatment.*” Mechanical
stresses in peri-implant bone, induced by occlusal loads transmitted to these implants, is known to affect
bone homeostasis. “® The occlusal overload can cause mechanical complications on dental implants and
implant prostheses such as screw loosening and/or fracture, prosthesis fracture, and implant fracture,
eventually leading to a compromised implant longevity. “°Also, Occlusal overload is one of the main causes
of Biological complication such as peri-implant bone loss and implant/implant prosthesis failure. The stress
is thus transmitted from the prostheses to the implant-bone interface at the crestal level, leading to loss of
osseointegration and/or crestal bone loss.>

Conclusion:

Within the limitations of this study, it may be concluded that: the implant supported overdenture is a better
treatment for edenuolos patient. This type of treatment is subjected to (higher or Lower)stress concentrations
due to occulsal overload. which leads to abnormally high stresses that are transmitted to the supporting
tissues causing pressure necrosis and subsequently failure of the implant overdenture.
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