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Introduction

The patterns of occlusion and disocclusion can be considered
critical to the longevity of the components of the stomatognathic
system, including the dental implants. In natural teeth, periodontal
ligament behaves very differently from what happens with the implant
abutments, precisely the absence of this ligament way. By not exist the
periodontal ligament bone-implant interface, the distribution of these
tensions works more directly , while in the natural teeth, this tissue
acts as a shock absorber system that improves the absorption of
occlusal tensions. Thus, the stresses transmitted to the implant and its
components for implants and for implant bone interface are totally
different from those observed in natural teeth. It is noteworthy that if
the occlusal tensions exceed the carrying capacity of the system, the
job will fail due to overloading and poor distribution of mastigatory
tensions [1-4].

The installation of four to six implants in the anterior mandible,
between the mental foramen, united by a metal infrastructure allows
the introduction of teeth or distal extension cantilever, restoring
esthetics, phonetics and function of the masticatory system. This type
of prosthesis had its initial indication when coupled with a complete
denture tissue supported in the opposite arch allowing the stress
distribution of lesser tensions to the implants and components of this
prosthesis [5].

The Brånemark protocol was developed as an antagonist to have a
complete denture supported by tissue [6]. With the evolution of
technology in implant dentistry, both in the design of implants in the
treatment of the implant surface technology and surgical techniques,
this type of prosthesis is being increasingly used antagonists of various
shapes and supports, such as implants, teeth’s or joint prostheses.
With this, what is observed clinically is that the distribution of the
stresses generated in the functional loads comes overloading implants
may cause fracture of the prostheses free distal extremity [7-10].

In 2000, Becker and Kaiser analyzed the compressive stresses and
tensile stresses on implants installed in the edentulous jaws. At first
only four implants were used in the mental, pre - foramen, with a
bilateral free end with a length of 8 mm. A vertical load of 100 N and
horizontal 10 N was applied in distal extensions. The result showed
that the first implant suffered compressive tensions, while the second
suffered tensile stresses. Increasing the length of the distal extension
free for 16 mm, tensions have risen considerably. Prostheses with
bilateral free end are acceptable, but may not exceed this length twice
the width of premolar teeth. Even with the use of more implants, this
length is still an unfavorable condition promoting, maintaining the
compressive stress in the distal implant [11].

A model of jaw with implant-supported prosthesis was simulated
using the 3D FEM analysis. The input variables in this study included:
density of bone, implants and intermediate length, length of the
cantlever, arrangement and number of implants, the degree of
curvature of the jaw and turns the metal structure. A tension of 100 N
was applied in the vertical direction. The authors concluded that the
stress distribution showed improved in a bone with prosthetic
intermediate and long implants free end [12].

The effects of variations in the length of the free ends were
investigated by evaluating clinical cases, with distribution of load
applied vertically to the implants. Were investigated obtaining models
of clinical cases, introducing the arc geometry, location of implants
and the maximum length allowed for calculation of the cantlever. The
results showed that when the occlusal load was applied to the cantlever
region of the first implant, the most distal (closest to the load), has
compressive tensions and other implants, suffer tensile stress.
Excessive stresses always occur when the occlusal load is applied to the
distal regions of the cantlever. When we analyzed the distribution of
the implants in the front area view and observe a distance of 11.1mm
is possible to establish sufficient to provide esthetic, phonetic and
biomechanical function without major complications with distal
extension. The maximum length from the tip calculated by the model
varied linearly with this distance of the implants, but always the
compressive stresses are concentrated at the implant more distal
region [13].

Tensions of masticatory forces acting on dental implants can
generate compressive tensions, which are undesirable in the adjacent
bone structures, may cause bone defects and eventual failure of the
implant. The influence of the length and diameter of the implant in
stress distribution was evaluated using the 3D FEM. Models
simulating implants placed in vertical positions in the region of
mandibular molars, with variations in the diameter and length of these
were made. The masticatory load was simulated, perpendicular to the
occlusal plane. The values of stresses were computed in ossoimplante
interface. The areas of maximum stresses were localized around the
neck area of the implants. The authors concluded that an increase in
the diameter of the implant has a more satisfactory result that
increasing the length of it in relation to the reduction of maximum
tensions [14].

With the aid of computed tomography and (Cad/Cam - surgical
template) computer program, clinical outcomes were analyzed in
immediate loading guided surgery, implants as having four pillars that
support a complete denture supportedby implants were installed in 23
patients with clinical follow-up 6-21 months. Bone insertion,
suppuration, patient discomfort, infection and mobility were
evaluated. The results showed that the success rate was 92.7% in the
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maxilla and 100% in the mandible. The mean marginal bone loss was
1.9mm in the first year of monitoring. It was concluded that this type
of prosthesis has a good predictability and a high rate of great results
[15].

Another model of complete denture supported by implant used as
immediate loading, composed only without conventional metallic
structure with bilateral resin cantlever was analyzed using the FEM.
The authors concluded that this prosthetic system tolerable maximum
tensions transmitted to the bone cortical [16].

Those generated in bone implant interface for different patterns of
malocclusion in a lower complete denture supported by implants, with
bilateral cantlever end tensions, according to the Brånemark protocol,
were analyzed using 3D FEM. The results showed that the pattern of
unclamping canine guide (CG) generates a higher tension in the
interface between the first implant and the supporting tissues region,
and the bilateral balanced occlusion (BBO), tensions were high in the
region of bone implant interface of the first and the last implants. The
maximum stress found in the simulation of the BBO was
approximately three times greater than that found in the simulation of
disocclusion in CG. The authors concluded that the pattern of
disocclusion in canine guide is best suited for this type of prostheses
[7].

An alternative for mandibular edentulous patients has been
described as the use of implant supported fixed prostheses in bilateral
free distal end. The author suggested that when the bone quality is
good enough on the mandibular canal could be installed isolated
implants bilaterally. These two implants would promote support one
distal extremities. For the author, the use of posterior implants to
support the distal extension reduces the potential to produce
microstresses [17].

The occlusal patterns are key requirements for the clinical success
of oral rehabilitation supported by implants. This study compared the
stresses generated by the disocclusion in canine guide and bilateral
balanced occlusion on the implants and metallic infrastructure of a
complete denture type Brặnemark protocol modified with the
inclusion of the one posterior short implant on the each side. A three-
dimensional model simulated a mandible with seven titanium
implants as pillars, five of them being installed between the mental
foramen and the two posterior implants, located in the midpoint of the
occlusal surface of the first molar. A load of 15 N with an angle of 45°
was applied to a tooth or distributed in three teeth to simulate CG or
BBO, respectively. The commercial program ABAQUS ® was used for
model development and pre and post processing of data. The results
were based on a linear static analysis and were used to compare the
magnitude of the equivalent stress for each of the simulations. The
results showed that the CG disocclusion generated higher stresses
concentrated on the work side in the region of the short implant. In
BBO, stresses were less intense and more evenly distributed on the
prosthesis. The maximum stress found in the simulation of
disocclusion CG was two times higher than that found in the
simulation of BBO. The point of maximum stress was located in the
neck of the short implant on the work side. Under the conditions of
this study, it was concluded that the pattern of BBO was more suitable
than CG for the lower complete denture supported by implants
without distal end free [18].

With the evolution of the manufacturing technology of short
implants, this alternative to eliminate the distal free end became more
viable, clinical studies are needed to validate these findings.
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