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Abstract

Successful dental implant applications can be achieved with an appropriate indication, correctly applied surgical intervention, careful prosthetic
planning, and high oral hygiene. As is known, occlusion is a very important and critical factor. The implant bone interface is not a structure that
can resist the incoming forces, such as natural teeth, thus more care should be taken in the arrangement of occlusion in implant-supported
prostheses. Studies showed that occlusion applied in implant-supported prostheses is the most important factor that affects long-term success.
However, scientific data regarding occlusion and implementation principles are still insufficient. Therefore, this study aimed to determine
the types of occlusion that are used in implant-supported prostheses following the edentulous cases and increase awareness regarding the

occlusion in implant-supported prostheses.
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INTRODUCTION

Implant-supported fixed prostheses have recently become
a desired treatment option in the rehabilitation of patients
with lacking teeth due to their success rates.! Occlusion plays
a functional and biologically important role in the success and
longevity of prosthetic restorations.™ The concept of occlusion
in implant-supported prostheses has been proposed based on
natural dentition and the occlusion concept in full dentures.*

In an ideal occlusal relationship, the loads on the teeth should
be evenly distributed. Horizontal forces that can affect the teeth
should be avoided or at least minimized. Therefore, the loads
come parallel to the long axis of the teeth. According to Okeson®,

the muscular and skeletal stable position of the joints can only
be maintained under stable and ideal occlusal conditions that
are achieved by equal and simultaneous contacts of all teeth
and by directing the occlusal forces parallel to the long axis of
the tooth. The following are 3 acceptable occlusal schemes: (1)
Balanced occlusion, (1-i) bilaterally balanced occlusion, and (1-
i) lingualized occlusion; (2) Group functional occlusion (with
unilateral balance); and (3) Mutual protective occlusion, (3-i)
Canine guidance, and (3-ii) Anterior group guidance.

Occlusion in Implantology

For the last 25 years, the implant application in partial or
fully edentulous patients has caused changes in the prosthetic
treatment options, and prostheses have been placed on the

To cite this article: Ongun S, Giinal Abduljalil B, Onéral O. Current Approaches to the Concept of Occlusion in Implantology.

Cyprus | Med Sci 2021;6(Suppl 1):75-83

ORCID iDs of the authors: $.0. 0000-0002-4359-8941; B.G.A. 0000-0001-5098-1765; 0.0. 0000-0002-5264-9376.

"[8] Address for Correspondence: Salim Ongun
e E-mail: ongunsalim@gmail.com
x ORCID ID: orcid.org/0000-0002-4359-8941

Received: 24.12.2020
Accepted: 28.01.2021

Copyright 2021 by the Cyprus Turkish Medical Association / Cyprus Journal of Medical Sciences published by Galenos Publishing House.
orenaccess  Content of this journal is licensed under a Creative Commons Attribution 4.0 International License

75


https://orcid.org/0000-0002-4359-8941
https://orcid.org/0000-0001-5098-1765
https://orcid.org/0000-0002-5264-9376

Ongun et al. Occlusion in Implantology

Cyprus J Med Sci 2021;6(Suppl 1):75-83

implant substructures. The major drawback encountered in
implant rehabilitation includes implant loss. Implant loss can be
grouped into two large groups. The first is the early losses that
occur during the surgical protocol, and the second is the late
losses after osseointegration. Late losses after osseointegration
may be due to several reasons, including bone resistance,
plaque formation, and excessive occlusal loading.® Many pieces
of literature say that excessive occlusal loading can cause bone
loss around the implant,” as well as mechanical complications
in implants and prostheses, such as screw fractures, prosthesis,
and implant fractures.’

Proper prosthetic knowledge and practice are required for
good implant therapy. Appropriate occlusion is a critical factor
in the long-term use of the implant after a successful implant
application.® Regardless of how successful the surgical technique
is, the stresses that exceed physiological limits are the main
reason for bone resorption around the implant."” One of the
important etiological factors in implant loss is trauma due to
occlusion. Radiological stratification or groove observation is
also associated with excessive occlusal loading.™

Natural dentition may show a physiological adaptation to
traumatic occlusion.’ In the function of the jaws with natural
teeth, the implant bone substructure does not have forces
against the forces coming to the jaws that carry the implant-
retained prosthesis, whereas the periodontal ligaments have the
opportunity to absorb incoming forces or allow the movement
of the tooth at physiological limits. The compressibility and
deformability of the periodontal ligament in natural teeth lead
to differences in force adaptations compared to implants.” The
natural tooth moves quickly between 56-108 um and rotates
in the 1/3 apical of the root during lateral loading in force
application, thereby reducing the lateral forces in the tooth.
Contrarily, the implant gradually moves. Under the same lateral
force, implants can reach 10-50 um."

When the implant with an incorrect occlusion is not corrected
for occlusion and exposed to excessive occlusal forces, the force
will directly affect the implant bone interface.” If the formed
occlusal force exceeds the capacity of the absorb tension
interface, implantation will fail and the implant will be lost.”
The implant site capacity to withstand occlusal forces depends
on (i) zone difference (occlusal forces increase backward) and (ii)
supporting bone quality (a stable bone without augmentation is
a golden standard).

Another issue that increases the importance of occlusion in the
implant-retained prosthesis is that while the natural teeth have
neuromuscular mechanisms and a proprioceptive mechanism
to protect them from the harmful forces upon them, no such
specific mechanism for implant-retained prostheses is available.
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Therefore, individuals using implant-retained prostheses cannot
fully control the forces during functional jaw movements, and
it becomes difficult for them to notice any error in occlusion or
a point where the force intensifies.” No periodontal ligament is
determined in the basic structure of osseointegration, and the
proprioceptive potential is less than the tooth. The implant is
rigidly-placed, thus much less likely to be embedded or moved.™

With a force above physiological limits on the implants, the bone
responds with resorption. The most important reason for cervical
bone resorption that occurs after implantation is excessive forces
due to incorrect occlusal arrangements. In addition to bone
resorption, shear forces that may occur because of improper
occlusion may cause cement separation in cement-retained
prostheses and fracture of screws and other denture fasteners.”™
However, the structure of occlusal contacts and relationships may
change due to the tooth or prosthesis, loss of tooth or implant,
and mucous atrophy. Therefore, the occlusal relationships of
implant-supported prostheses should be regularly checked (at
short intervals of 3-6 months)."

Causes that Overloads Implants

Excessively long cantilevers (>15 mm in the lower jaw and
12 mm in the upper jaw): Long cantilevers applied to implant
prostheses may cause overload in implants, peri-implant bone
loss, and prosthetic failures.’® When bite force is applied to the
prosthesis with the distal wing, the highest axial and tipping
forces are observed in distal implants. This situation was higher
in those supported with three implants compared to prostheses
supported with five or six implants.'® In cases where the
cantilever length is >15 mm, more implant prosthesis failure is
observed than in cases of <15 mm."”

Para-functional movements: Para-functional movements
and improper occlusal design were reported to be related to
implant bone loss, implant fall, implant fracture, and prosthesis
failures.”

Excessive premature contacts: Excessive premature contacts
have been reported to cause loss of osseointegration and
excessive marginal bone loss in premature contacts at 100 um
height."

Wide occlusal plate: Generally, narrowing the occlusal plate by
30%—40% in the molar region is recommended. The narrowed
occlusal tray will reduce the forces and the tipping moment that
will come out of the long axis of the implant.™

Increased tubercular slopes: Studies reported that tubercular
slopes are one of the most important factors in tipping moment
formation. The flatness of the area around the centric contacts
will transmit the occlusal forces in the apical direction.”
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Low bone density and quality: Low-density bone will be more
susceptible to occlusal forces and this will prolong the recovery
time.®

The insufficient number of implants: Proper sharing of force
between implants will increase the success rate.®

Ideal Occlusion in Implant-Supported Prostheses

The first study on which occlusion type is more appropriate
in implant prosthesis was done by Leihom in 1983," wherein
Leihom suggested bilaterally balanced occlusion due to bone
resorption in cases where the forces are not evenly distributed.’
However, bilaterally balanced occlusion type has been reported
to create an extremely destructive effect on the implant-
supported fixed prosthesis of individuals whose bone in the
posterior region is much weaker compared to other regions due
to the principle of evenly distributed forces.®

In 1986, Jemt stated that occlusion should be in full contact in
all tooth groups and tubercle-fossa relationship in maximum
intercuspal position in implant-supported prostheses, and the
lateral loads should be distributed in the anterior region in all
eccentric movements and create a disclusion occlusion in the
posterior segment.® This view is especially valid in full mouth
fixed restorations where the lateral and posterior segments are
extremely sensitive to lateral forces.?® Therefore, the meaning of
ideal occlusion in implant-supported restorations is not different
from the meaning in natural dentition.

Geometry, number, length, diameter, angulation, and location of
implants, type, and geometry of prosthesis, prosthetic material,
fit of the superstructure, direction and severity of prosthetic
loads, opposing arch status, mandible deformation, bone
density, patient age, and gender can influence occlusion. Thus,
determining the ideal occlusion type for implant-on-implant
prostheses following a single factor is misleading. Therefore,
each case should be evaluated within itself, and the appropriate
occlusion type should be determined by considering all the
above-mentioned factors.2' Mericke-Stern et al.?? listed the basic
principles of occlusion in prosthesis as follows:

» Bilateral stabilization should be provided in centric
occlusion.

*  Occlusal contacts and forces should be equally distributed.

e Thereshould be no conflict between the centric occlusion in
the back position.

e There should be wide freedom in centric occlusion.
*  Anterior guidance should be provided.

* The working and balancing sides should have lateral
wandering movements without conflicts.

Occlusion in Implant-Supported Prostheses Applied Without a
Single-Tooth

The most important point in single dental implants is to make
prosthetic restorations that do not allow rotation. Additionally,
in these restorations, the tooth form with less tubercle height
inclination should be modeled and full protection should be
provided in lateral and protrusive movements."

The success rate of single dental implants prepared in the
posterior region is relatively lower than implants that are placed
in the anterior region because the height of the bone where the
implant will be placed in this region is low due to restrictive
anatomical factors, such as maxillary sinus and mandibular
nerve. In this region, bone quantity is generally minimal and
occlusal forces are higher.?

The largest implant that can be placed should be preferred
to eliminate offset contacts. Complications such as screw and
implant fracture and screw loosening can be seen due to occlusal
forces. A three-point contact (tripodal centric occlusal contacts)
should be provided in single-tooth restorations, the occlusal plate
should be narrowed, and the occlusal plate should be shaped
to direct the forces to the long axis of the implant to eliminate
these complications and at least reduce their damage.*

In centric occlusion, the implant-supported crown should have
a gap of 30 um.% This distance is particularly important as the
implant-supported prostheses cannot move while natural teeth
can move in their periodontal sockets under heavy loads. If this
occlusal space is not sufficiently provided, implant-supported
prostheses are exposed to heavy loads. Additionally, patients
cannot understand whether their implant-supported crowns
are high because no periodontal membrane is found around
their implant, with a limited proprioceptive mechanism. Faint
contacts should be provided in the eccentric relationship to
eliminate lateral forces. The implant is protected from excessive
mechanical loads if the implant can be concealed within the
natural occlusion using infra-occlusion.?

The patient’s current occlusion will be used in single-tooth
restorations. However, a single implant placed in the canine
area will be under a great load while providing the disclusion
of the teeth in the mouth. Group function occlusion should be
preferred in these patients to distribute the incoming occlusal
forces to the anterior and posterior teeth.

In restorations made, occlusion should be rechecked before
and after cementation with 40-micron thick articulating paper.
Bilateral and simultaneous occlusal contacts should be provided,
and early contact points should be eliminated.?®

In single dental implants, the occlusal forces on the implant
should be minimized, whereas the force transmission to the
adjacent teeth should be maximized.®
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Anterior and lateral guidance should be provided on the natural
tooth. Working and balancing side contacts on single-tooth
restoration should be prevented.® Mild or moderate non-contact,
hard light contact is a reasonable approach to distribute occlusal
forces between the implant and the teeth in the maximum
intercuspal position.?

Reducing the inclination of the tubercle is necessary for posterior
single dental implants to create contact areas with a 1-1.5
mm flat surface oriented to the center and apply a narrowed
occlusal table.?® Wennerberg and Jemt® stated that in single
molar implants, occlusal contact located in the center reduces
bending moments, as well as mechanical problems, and implant
fractures.

Occlusion in Implant-Supported Prostheses Applied in the
Partially Edentulous Cases

The restoration of edentulous crests with distal extensions has
been a controversial issue. There are two types of treatment
approaches in Kennedy class | and Il cases: 1) Planning an
implant-supported prosthesis separately made from the
natural dentition by placing two implants on the crest in the
distal extension area, which can be screw-retained or cement-
retained, and 2) dental implant supported fixed prosthesis
planning using natural teeth adjacent to the toothless area with
a distal implant.™

Canine preservative occlusion should be used with anterior teeth
in the application of fixed bridges for the posterior region on
the implant, implant supports in Class | or Il partial edentulous
cases. Thus, the forces that can come to both the alveolar bone
and the support are ensured to reduce and relieve the stresses.*

Natural physiological dentitions often have canine preservative
and group function occlusion. If these are not damaged by
tooth extraction, they should not be randomly damaged with
prosthetic applications. With anterior teeth, occlusion with
canine guidance should be used. Thus, in lateral and forward
movements of the lower jaw, the posterior teeth are separated
from each other under the guidance of the canine and lose their
contact.”

If the patient has lost canine teeth or has periodontal
damage, group function is preferred. Thus, the incoming
forces are distributed between the teeth and implants without
concentrating on the implant. With small molars in the mouth,
group function is also preferred."

In Kennedy’s class 1l cases, the distance between the implants
and the occlusal surfaces of opposing teeth should be 30 um
during light or medium contact of natural teeth located in the
anterior or posterior toothless area, as in single-tooth implants.
Loading should be as axial as possible and contact should be
avoided during protrusive and lateral movements.?” In Class IlI
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and IV partial edentulism cases, group functional occlusion or
canine guidance occlusion type should be used.’’

In the group function, all buccal tubercles of the working teeth
side are in contact, whereas no contact should be made with
any teeth on the balance side. The group function closure type
is used to distribute the incoming loads to all implant supports
without concentrating on a single implant and prevent excessive
lateral forces on the implant."

Group function or unilateral balanced occlusion establishment is
necessary in cases where canines are extracted or periodontally
damaged. Fully adjustable articulators should be used to ensure
occlusion.®®

In Kennedy class IV cases, in maximum intercuspal position,
contact with the anterior teeth should be avoided and loads
should be covered by the posterior natural teeth. If an implant
is located in the canine area, the clinician has to decide whether
to include this implant in lateral movements.?’

The following factors should be considered in Class IV Anterior
restorations:*

» |If fixed restorations are to be made, no contact should be
created between the teeth in the anterior region.

e In patients with anterior removable restoration, the anterior
artificial teeth should not have contact or should be
passive, occlusal contact should be in protrusive or lateral
movements.

« If a flat (monoplane) occlusion is chosen, anterior tooth
contacts should be preferred during the function.

e The distal tipping moment at the anterior bridges should
not exceed the anteroposterior length of the implant.

Occlusion in Implant-Supported Prostheses Applied in the Fully
Edentulous Cases

Occlusion in Implant-Supported Overdenture Prostheses

Balancing the forces is extremely important in both jaws. If the
opposite jaw is toothless, an implant-supported fixed prosthesis
should not be the first choice. A mandibular overdentures
supported by two implants would be more appropriate for
planningwhen usinga flexible attachment that provides mobility.
The occlusal loads are equally distributed to two implants by
placing the implant in the canine areas in the anterior region
and connecting these implants with a bar. In mucosa-implant-
supported prostheses, 4 implants are placed in the anterior
region of the mandible and combined with a bar.>!

With sensitive and easily irritated mucosa, alveolar nerve
pressure due to mandibular bone resorption, a gag reflex, and
a knife-ridge crest or sharp mylohyoid edge, only implant-



Cyprus ] Med Sci 2021;6(Suppl 1):75-83

Ongun et al. Occlusion in Implantology

supported overdentures should be preferred. The support of 4-6
implants between the mental foramina is used. Function in the
posterior region is provided by the bilateral extensions of the
prosthesis. If the opposite arch contains natural teeth, this type
of overdenture prosthesis is preferred to ensure correct stress
distribution .’

Under normal conditions in overdentures, bilaterally balanced
lingualized occlusion is recommended in a patient with a
normal crest. Monoplane occlusion should be used in excessively
resorbed crests.?? A consensus that bilaterally balanced occlusion
is advantageous in terms of the stability of overdenture is made;
however, not many clinical studies compared it with other
occlusions.®

Peroz et al. compared balanced occlusion with canine-guided
occlusion in 22 patients using traditional complete dentures in
their clinical study. Using an analog scale, canine guidance was
shown comparable to balanced occlusion in prosthetic retention,
aesthetic appearance, and function.® Calikkocaoglu® stated that
lingualized occlusion should be used instead of a balanced
occlusion in implant-supported overdenture prostheses.

In conclusion, when adjusting occlusion in implant-supported
overdenture prostheses applied to a fully edentulous patient,
a lingualized or balanced occlusion type should be preferred
since the posterior area is supported by the mucosa, whereas
the anterior region is supported with prosthetic attachments.
Additionally, the tubercles in the teeth used in the removable
dentures should be at a slope that will not interfere with
horizontal movements. The occlusal plate width should also be
narrower than normal prostheses.

Occlusion in Implant-Supported Fixed Full-Arch Prostheses

Bilateral balanced occlusion is recommended in cases with
complete dentures in the opposing arch for full-arch fixed
prostheses. Canine-guided occlusion is recommended in cases
with the natural tooth in the opposing arch or cases with the
upper and lower fixed implant-supported prosthesis. Some
studies suggested providing mild anterior guidance in situations
opposing to the natural tooth.® Group function occlusion is
recommended in cases where the implant cannot be placed in
the canine area due to anatomical conditions.’”” Recently, the
literature suggests lingualized occlusion as the ideal occlusion in
implant-supported fixed or removable prostheses.™

Bilateral and anteroposterior simultaneous contacts are
reported to be obtained at the centric relationship and
maximum intercuspal position to distribute occlusal forces
during navigational movements.® Contact should be removed in
lateral movements in the areas where cantilevers are applied.
Providing 1-1.5 mm of freedom in the centric relation in occlusal
contacts will prevent premature contacts that will occur during

function.?> Working side contacts that are anteriorly placed
are recommended to prevent posterior overload.?® If there is a
cantilever extension in full-arch fixed restorations, providing a
small (100 um) infra-occlusion to the cantilever area will reduce
the load on the prosthesis.® Higher success has been reported in
prostheses with a cantilever length of <15 mm in the lower jaw.
Cantilevers <12 mm should be applied in force direction and
bone quality in the upper jaw. Today, the optimal amount of
distal cantilever is recommended as only 7 mm."

Two occlusal planes are defined and recommended for full-
arch implant-supported fixed prostheses: (a) canine-guided
occlusion and (b) lingualized occlusion. Only the posterior teeth
are in contact with the centric relationship in the canine-guided
occlusion concept. The upper palatal tubercles and lower buccal
tubercles are closed by the fossa of the opposing teeth. The
posterior teeth are in disclusion and the incisal edges guide the
lower jaw in the protrusive movement. In lateral movements,
it guides along the lingual surface of the upper canine, the
distal slope of the lower canine, and the mesial slope of the
buccal tubercle of the first premolars.” Thus, the anterior teeth
protect the posterior teeth or implants against destructive
lateral forces during eccentric movements. This occlusion
is defined as the most effective occlusion type in terms of
chewing, and at the same time, is highly preferred for optimum
aesthetic appearance.” However, the creation, alignment, and
regulation of such an occlusion require significant laboratory
and technical experience and a good clinical experience.
Canine-guided occlusion requires multiple and simultaneous
posterior contacts. These contact points should be in the form
of a tripodal tubercle-fossa relationship. Lateral forces should be
avoided as much as possible.** The creation and arrangement of
such complex contacts is a very difficult procedure for full-arch
implant-supported prostheses. Chairside occlusal arrangements
are usually required."

Alternative occlusal planes were proposed after it was realized
that the preparation and maintenance of the canine-guided
occlusion were difficult and time-consuming. Lingualized
occlusion is generally recommended for full-arch implant-
supported restorations. Their purpose is similar, but the major
benefit of this occlusal plane is its ease of application and
adaptation. It directly transmits the incoming forces to the long
axis of the implants. No contact was made between the lower
buccal tubercles and the upper palatal tubercles. Preparation
time in the laboratory is reduced and this occlusal plane
defines posterior occlusion, which is more easily observed in the
laboratory and clinical environment and therefore unwanted
occlusal contacts can be identified and corrected more easily."
A minor disadvantage of the lingualized occlusion type is the
slight gap between the buccal tubercles of the lower teeth and
the upper teeth. This gap does not create aesthetic problems as
it occurs in the posterior region of the arch.3* Especially in full-
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arch implant-supported fixed restorations, the occlusion should
be well evaluated, and the incoming forces should be equally
distributed. Therefore, help can be obtained from computer-
aided occlusal analysis methods (T-scan system)."®

Both quantitative and qualitative methods are used to evaluate
occlusal relationships. Using qualitative methods, only the
occlusal contact point localization can be determined. Among
the quantitative methods used in the occlusal relationship
evaluation, T-scan and photo-occlusion systems are used to align
the contacts and determine their density. Especially in full-arch
fixed implant-supported restorations, occlusion should be well
evaluated and incoming forces should be equally distributed.

The T-scan system consists of a sensor, handle, processing unit,
and an installed printer. When the patient correctly bites the
sensor, it turns into data on the closing screen. This occlusion
analysis method shows the pressure of occlusal contacts and
the changes in this pressure within the time until maximum
contact occurs, as the patient begins to bite the sensor.? It gives
information on the early contacts after the onset of occlusion.
Since the occlusion paper marks all contacts, information about
which contact occurs first is not provided.™ The T-scan occlusal
analysis method is used for the following purposes:

e Compensating occlusion during dentin rehearsal of full-
arch restorations

* Balancing after trial and finishing of complete dentures

* Balancing the splint in patients with temporomandibular
joint problems

*  Elimination contact of

prostheses

of early implant-supported

*  Adjusting the pressure on the implants as desired in implant
studies

*  Balancing occlusion after all orthodontic work

*  Determining the location of occlusion-induced pain that
cannot be localized by the patient.”

Occlusion in Natural Teeth Implant-Supported Fixed Prostheses

Skalak®> and Sullivan® reported that connecting implants to
natural dentition is a potential danger for implants and teeth.
Various studies’” suggested the use of non-rigid connections
between natural teeth and implants. Additionally, some implant
systems have tried to imitate the periodontal membrane using
resilient elements between the implant and the superstructure.

If the number, axis, and position of the implant are in doubt,
the attachment of the natural tooth to the implant with rigid
attachments is thought to provide additional support to the
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implants.®* Gunne et al.*' reported that tooth implant-supported
prostheses have no negative effects on the success rate and can
be recommended as a safe treatment alternative.

The idea of connecting natural teeth with implants has been
discussed for a long time. Connecting the implants placed rigidly
in the bone and teeth that have certain mobility is less preferred.
Providing an ideal occlusion in fixed prostheses that receive
support from these two structures that are connected with the
bone in completely two different ways is quite difficult.*

Distributing the force equally in restorations where implants
that can move 10-50 microns in the bone are attached with
natural teeth with the elasticity and adaptation capacity of the
periodontal ligament is difficult. Occlusion is much more difficult
to adjust in tooth implant-supported prosthetic restorations as it
is unstable due to minor dentition changes.®

Adetailed study about the occlusion in this type of prosthesis with
one or more implants in the posterior region and natural teeth
in the anterior region is unavailable, thus a gap of 30-50 um is
recommended between the opposite arc to reduce the moment
of force on the implant. The loads from light and moderate
contacts are transmitted to the alveolar bone employing natural
teeth. The load at higher contact is distributed between the
natural tooth, the implant, and the prosthesis.?”

Occlusion in All-On-4 Prostheses

All-on-four treatment concept has been developed to maximize
the use of existing bone in atrophic jaws, achieve immediate
function, and avoid both regenerative procedures that increase
the cost of treatment and disease duration and the complications
inherent in these procedures.* The protocol developed by Malo
et al.® immediately loaded a temporary fixed prosthesis using
four implants in fully edentulous jaws. While the foremost two
implants are placed axially, the posterior implants are placed
distally at an angle of up to 45° to minimize the cantilever
length and allow the application of prostheses including up
to 12-unit teeth.®** High survival rates have been observed in
implants in this concept.** However, some mechanical and
biological complications associated with this concept were
reported.***® Occlusal overload is associated with the load after
mechanical treatment, thus success becomes difficult when
occlusal compliance is not optimized.®*

Kim et al.° conducted a literature review to determine the
preferred types of occlusion in implant prostheses. Accordingly,
based on the condition of the prosthesis in fixed prostheses on
implants, bilateral balanced, group function, or canine-guided
occlusion may be preferred. However, Kim et al.® reported that
this information was not supported by sufficient evidence.
Scientific evidence on the type of occlusion to be preferred in the
All-on-Four concept, which is a relatively new treatment concept,
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is limited, and consensus statements have been formulated but
remain controversial.>®*'

Many studies treated interferences in excursive dynamic
movements through the establishment of centric and lateral
contacts within the inter-canine zone in attempting to secure
mutually protected occlusion.>*>* Tallarico et al.*” used mutually
protected occlusion with anterior guidance or balanced occlusion
in cases of opposing natural dentition, fixed prosthesis, or
complete denture. Ayna et al.> described the use of pressure-
sensitive film in occlusion control of All-on-Four prostheses
using a software application called Appendant.

Tirker et al>® used different types of occlusion (bilateral
balanced, group function, canine-guided, lingualized, and
monoplane occlusion) in acrylic prostheses prepared according
to the All-on-Four concept in the maxilla and mandible, and
occlusal relation that occurs during chewing. He evaluated the
stress distribution on the implants and alveolar bone based on
the load using the finite element analysis method. He stated
that the lowest stress values on alveolar bone and implants were
observed in canine-guided occlusion.

Turker et al.>” examined the stress values created by different
types of occlusion (group function, canine-guided, and
lingualized occlusions) on abutments, screws, and prostheses
using the 3-dimensional finite element analysis method in
the All-on-Four concept. Within the limits of the study, group
function occlusion can be recommended to reduce stress on
screws, abutments, and prostheses in the All-on-Four concept.

CONCLUSION

The prosthesis type and occlusion to be arranged should be
determined by considering the patient’s current occlusion and
biomechanical parameters, such as implant orientation, bone
density, and functional surface area dimension. No single special
form of occlusion is determined in oral implantology. With a
short-span fixed partial prosthesis or a single implant-supported
crown constructed, the centric relationship and maximum
tubercle contact should be provided, but the tubercles should
not interfere in the eccentric position. When conventional
prostheses are applied in class I and class Il restorations, posterior
disclusion should be applied. In class Ill and class IV restorations,
the patient’s current occlusion or group function occlusion
should be applied, just as in individuals with natural teeth. The
occlusion type of prosthesis on multiple implants made in a fully
edentulous patient should be preferred as canine-guided in the
presence of natural teeth in the opposite jaw, and bilaterally
balanced occlusion in the presence of a full prosthesis in the
opposite jaw. Calikkocaoglu®® stated that lingualized occlusion
should be used in overdenture prostheses.

Main Points

e The establishment of correct occlusion has clinical
significance for the long-term success of the implant-supported
prosthesis.

* Excessive occlusal loads may cause bone loss, as well as
mechanical complications, in implants and prostheses, such as
screws, prostheses, and implant fractures.

* No single special form of occlusion is determined in oral
implantology. The occlusion type has to be separately selected
for each case.
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