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. INTRODUCTION

The research fields of biomechanics heavily relyapplied mechanics, particulal
thermodynamics and mechanical engineering speemlitke fluid mechanics and sol
mechanics. The study of living organisms' mechamipplication of engineering prirples to
and from biological systems, and -engineering are all included in biomechan®. There
are two different types adispect to biomechanics. There aReactive biomechanics al
Therapeutic biomechanicSherapeutic biomechaniremediateseach biomechanical fact
to diminish implanbverloadin®.
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Figure 1: Schemati depiction of Therapeutisiomechanic ©

Reactive biomechanicincludes any implant prosthesis that increasesinimant
stress loading abilitywhich translates into more stress on the implaesulting in better
remodelling of bone arourttieimplant and better Osseointegratfh

Muscle Resultant Physiologic
force line of force variation
e
_J' — 1 ] __— = ..
7 r 15 | et
Impact | - —
area Implant
location

Figure 2: Schematic depiction of overloadbiomechanic:®

I[I. INTERRELATED FACTORS

Many interrelated factors contribi to the success of Implantshich should be dul
analysed, and accordinglgiagnosis and treatment planning should be devdlto maintain
a state of equilibrium. The factors that determthe proper functional ability of tF
prosthesis arbiomechanics, occlusal forces and esth ©.
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BIOMECHANICS

©CCLUSION - TMJ ESTHETICS

Figure 3: Correlation between different factors and functi ©

Force is any application of energy, either interoalexternal to a structure, tr
initiates, changes or arrests motiMany related force factors incluseagnitude, duratior
type, direction andnagnificatior . Magnitude varies from location to location insithe
patient's mouth,depending o the prosthesis typeDuration of the force alsimpacts
mastication force of about 9 minutes per, producinga force of 20 to 30 psi whi
swallowing about 20 minutes per day 3 to £®). There are also marforces magnifying
factor that increases the torque implant prosthesis like extreme angulation, cantilev
crown height, Parafunction and bone density. A 1 mm &seein the implant crown heig
will cause a 20 per cercrease intorque®. Torque is a mitiple of force and distanc
where, in the case of atural tootl, the distance is measured from treagh of the contour
of the tooth to the apical oribird of the natural tooth. In the case ofglant;, the distance is
measured from the height tbfe contour to the first third screw levé?.

- Apical force

WVertical axis

Mesial

Distal
force = T

Faciolingual axis —"
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Figure 4: Threedimensional forces have parts that are directetigadme or more clinice
coordinate axes: Occlusal, Facioling and Mesiodistat’

Compressive forces tend to maintain the integritthe bonemplani interface and
are also best accommodated by a complete implasthgsis system. Tensile forces pull
object apart and tend to distract and disrupt sarcinterface?. Shear forces are mc
destructive to implanteind cancause sliding of the imahts. Shear forces also tend
distract or disrupt bone tithe implant surface. Forces fallimgn natural teeth a transmitted
to the periodontal ligament, which causes flexiorthe crestal bon resulting inan even
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distribution of the force. However, in the caseadaifigid, fixed and stiff structure, the forces
concentrate the first three thread levels of thelamt screw, resulting in crestal bone loss and
even periimplantitis*®. Osseo-integrated implants have the potential dBnma osseous
anchorage and resist continuous horizontal for¢est teast 5 Newton (about 510 gms) for
several months. Successful dental Implants alsa stmoaverage of 0.1 mm of bone loss after
the first year. There is also a mean loss of 0.1tmM13 mm per year after the first year of
implant prosthesis functio¥’.

1. Differential Mobility: There is a qualitative difference between the fiexof the
periodontal ligament of the natural tooth and ttifngss of the Osseointegrated dental
implant. The amount of micro-movement significandiffers between natural tooth and
Dental implants. A natural tooth with good bonelwilove laterally approximately 0.5
mm measured occlusally. A Dental Implant can materally 0.1 mm or less laterally
measured occlusally. The table below depicts tlfferdnces between the natural tooth
and Dental Implarit®.

2. Forces acting on the Implants. Various forces are falling on the implants, likermal
occlusal loading of implants and parafunctionalitsali’assive implant loading is caused
by mandibular flexure, contact with the first-stagever screw and second-stage
permucosal extensidtf. There are also peri-oral forces and non-passiestipeses. Out
of which, the traumatic forces or the forces thatise implant overloading are non-
passive forces, parafunctional habits, initial eshtduring maximum intercuspation and
labial stresses generated during eccentric movermbetefore, it is essential to eliminate
posterior contact during protrusion and lateraluegion. Implant prostheses should only
come in contact during maximum intercuspation toiévateral destructive forces on the
implant, which may eventually cause prosthesisifaft”.

3. Force Distribution in the Multiple Implant Prosthesis. Natural teeth have periodontal
ligaments, which are elastic fibers attached tdhtee different angulations and help
dissipate forces; thus, they act as shock absorlmpdants are stiff when Osseo is
Eﬂ;[)egrated, there is no force distribution, anccéonly concentrates at the crestal bone

Figure5: Effect of Occlusal forces on crestal bofd.

Another school of thought is force distribution the combined prosthesis,
supported by natural teeth and implants. In thggpest of prostheses, the mode of
attachment is stiff and flexibl8”. Flexible attachment is mainly preferred in intrn
attachment embedded inside the crowns of the almittneth and implant abutment. A
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stiff prosthesis is preferred when implants are téreninal abutment with only centric

contacts and no eccentric contacts. Flexible attacit is in the form of female

attachment in the tooth-supported prosthesis and stif attachment (screw retained)
implant prosthesis, which results in flexion bus o deleterious effect on the integrity
of the prosthesis.

21)

Figures6 & 7: Flexible connector attachment to reduce occlusakfa’

If the stiff attachment is preferred, the crowncemented onto the tooth with a
permanent cement. In contrast, the implant-supgogtiner is cemented with temporary
cement, which tends to loosen if and when occliesal, both centric and eccentric, falls
on it, making retrievability easier and furtherremtions and cementation more practical.

Stiff attachment

Access
channel

Telescope copings
cemented to natural teeth

Figure 8: Telescoping coping cemented to a natural tdéth.

4. Diagnostic Factors in Combined Prosthesis. Standard prosthesis design for combined
prosthesis provides an internal attachment plaoetheé distal part of the natural tooth.
This will compensate for the differential mobilipgtween an apically flexible tooth and a
rigid implant prosthesis. Attaching a rigid implamith an apically flexible natural tooth
may cause loss of the designed prosthesis. Eveaasiag the lever arm increases the
torque on the prosthesis, which increases the esaat destruction of the prosthesis.
Recommended prosthesis design dictates that tinendldsbe one cantilever pontic in
each segment, which prevents drifting apart of gagment and decreases the torque,
thereby preventing the prosthesis's failtite
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Internal
attachment

Figure9: Internal attachment in case of implant-supportstbration.®?
5. Four Clinical Variants with Implant Loading: The four clinical variants in implants
can be classified into Cuspal inclination, Impadination, Horizontal implant offset and
vertical/apical implant offset.

Clinical variants

Impact
inclination

Cusp
-— inclination

Vertical
offset

Figure 10: A visual depiction of different forces falling orsapported crowrf®®

e Cuspal Inclination: In contrast to cortical bone stress, which reduesdcusp
inclination rose, stresses on the implant and tiy@ant/abutment contact increased.
An increase in 10 degrees of Cuspal inclinatiomltesn a 30 per cent increase in
torque forces.

% Change in torque
per 10° cusp incline
variation

Figure 11: Change in forces on Implant depending upon diffeasigulations?®
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Impact Inclination: An increase in 10 degrees causes an increaseper Tent
torque.

% Change in torque
per 10° implant
inclination variation

Figure 12: Change in torque per 10-degree implant inclinatianation.”

* Horizontal Implant Offset: There are several anatomical constraints that ptete
insertion of implants in their typical configuratioA possible treatment option would
be to offset-place implants in the prosthetic uttitis safe to say that the in-line
implant arrangement offers biomechanical advantageserms of minimizing stress
concentration over the offset placement of a simgatal implant. The amount of
offset should be as minimal as possible. An in@aasl mm of horizontal implant
offset increases the torque to around 15 per‘@nt

% Change in torgque
per 1-mm horizontal
implant offset

Figure 13: Change in torque per 1 mm horizontal implant offé&t

Apical Implant offset: It is similar to the horizontal implant offsettil§ it is in a
vertical direction where an increase of 1 mm cawasescrease in 5 per cent of the
torque.

% Change in torque
per 1-mm apical
implant offset

Y T TR evmenew—
At -

|

Figure 14: Change in torque per 1 mm apical implant off$ek.
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A concept of staggered implant offset was introdusiere there is staggered
buccal and lingual offset placement of implants,clvhcreates a tripod effect and
helps compensate for the torque forces fallinglenprosthesi§®. To achieve this,

grf)plants are placed 1.5 mm buccal and lingual ftbencentre line to achieve tripods

Increased
torque
24%

Figure 15: Implants placed with tripodism concef5®’

It was found that a palatal offset increases theu® by 24 per cent while a
buccal offset, in the maxilla, decreases the totmu@4 per cent. Therefore, keeping
the buccal offset in the maxilla is preferred tduee the torqu€®. Placement of the
implant in the posterior region is critical as mogirs are the active zone for the
occlusal loading onto implantd”. Accordingly, the occlusal forces should fall as
parallel to the long axis of the implants as muslpassible.

Figure 16, 17: Tripodal implant placement and restoratigh.

6. Therapeutic Biomechanics: Five potential remedial methods that can be contbine
the therapeutic biomechanics’ method are employedessen implant loading. This
method entails (i) Cross occlusion (ii) placing thmplant head as close to the midline of
the restorations as possible (iii) using an angledustom-regulated abutment (iv) using
shallow cusp inclines, (v) using modified centrechusal architectur&®.

* Cross Occlusion: Changing the bucco-lingual relation of the implans-a-vis

opposing teeth helps reduce the horizontal imptdfget and thereby significantly
helps reduce torque.
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Normal
occlusion

Cross
occlusion

Lingual

Figure 18, 19: Normal occlusion and cross occlusion in Implantghesis®”

» Decrease in Cuspal Inclination: Decreasing the Cuspal inclination reduces the
distance between the implant and the resultantlirierce.

F

10°8 cusp
inclination =
30% 4 torgue

Steep cusp W cusp inclination

Figure 20: A 10-degree decrease in cusp inclination results3@ per cent reduction in
torque forces. (Courtesy; Atlas of Tooth and Impm?ported prosthodontics medicine:
Lawrence A.Weinber§®)

Implant position Keeping the head of the implantlase to the Centre line of
restoration as possible helps reduce the horizoffisgt and, thereby, helps in a 5%
reduction in the torque.

Figure21: A 10-degree increase in implant inclination resultan increase in torque forces
to about 5 per cent®
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 Modified Centric Occlusal Anatomy: The standard occlusal anatomy where
cusp inclines meet in a central gro, and the cusps causeccal and lingual axi
line of forces. There is a physiologic variatiin centric relation of 0.4 mm as
records,and a lateral shift in the centric occlusion wisult ina buccally and
lingually inclined resultant line of forcesModifying the oclusal anatomy b
shallowing the fossa heljbring the vertical line of forces within the expectedga
of physiological variatiot

Vertical

resultant Inclined
force resultant
force

—_—

Centric occlusion Physiologic shift in
centric occlusion

Figure 21: Difference between Vertical resultant forces inclinedresultant force “?

* Anterior Vertical Overlap: Steep vertical overlap in thanterior region caust
extreme torque andhereb,, failure of the prosthesis; howeveeducing the steep
vertical overlap reduces the torc

Figures 23, 24: Depiction ofincreased vertical overlap restiltsincreased torque forc:

7. Biomechanics and Resor ption Pattern: Posterior mandible bone resorbs along the
inclination. Thereforepone resorbs lingual, so if there is thdingual position of the
restoration and buccal implant placen, then there is increased tor(, which may cause
failure of the implant and the restoraf*?.
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Reactive
biomechanics

Implant
position:
Reduced

length

Buccal

Figure 25: Schematic representation of Reactive biomechéatics

Therapeutic biomechanics can be done by reducisg olination and putting
the implant head close to the centre line of resiimn, and the angulated abutment should
be parallel.

Therapeutic

biomechanics
summary

educed cusp
inclination

Buccal

Figure 26: Schematic representation of Therapeutic biomechdfitt

In the posterior maxilla, there are many problemsoaiated with the restricted
maxilla, location of sinus, buccal cortical platadture and unfavourable mechanics.

Normal
occlusion

Cross
occlusion

Lingual
— Working side

Figure 27: Difference between Normal oc(;cl)usion and Cross @iotuon the working side.
45
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According to Therapeutic biomechanics, you can ced@uspal inclination and
the head of the implant should be close to thereesfta restoration, using an angulated
abutment or a customised abutment or cross ocdusioeduce torque forc&$. In the
case of the anterior maxilla, esthetics is paramaaiong with a labial proclamation of
the maxilla, resulting in steep vertical overlap thie anterior teeth, which causes
increased torque. Therefore, a lingual horizontab £an be given to redirect the forces
vertically as possible, along with angulated abutihand implant head movement closer
to the centre of rotation to reduce the horizooftset*”.

Therapeutic
biomechanics
summary

Angled
abutment

& Horizontal
- Implant moved lingual stop

to reduce

Figure 28: Schematic representation of therapeutic biomechdffit

8. Complete Edentulism and Biomechanics: Screw loosening can be avoided in a patient
who is being restored by using implants by pladimg Implant across and around the
arch. Cross splinting, which occurs by the placanoéthe Implant across and around the
arch, reduces the lateral and vertical forces aidb do tripodism, providing excellent
resistance to bendirity.

9. Wider Implants: Dr. Burton Langer developed these implants, whighehadvantages in
terms of increased surface area and placementsegscaith limited bone height. More
comprehensive implant also plays an important when standard-size implant faftd.
Also, when a more comprehensive implant is placgedan cause tighter joints and
increase the prosthesis's overall strength.

[I1. BONE DENSITY AND BIOMECHANICS

Bone density increases the strength of the imphant as a result, the overall integrity
of the prosthesis increases. Bone density alseasers the amount of bone contact with the
implant and helps in better distribution and diatgn of force. A FEM study about the

diffe\r/%r% stress contours of the bone gave thesifieation for different bone densities as
belo

D 1 Crestal stress and lesser magnitude

D 2 Greater crestal stress along the implant body
D 3 Greater stress transmitted apically.

D 4 Greatest stress transmitted farthest apically.
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1. Bone Density and Treatment Plan Modifier: Several factors affect and augment bone
density and help in modifying the treatment planentioned belo®w?”

* Prosthetic Factors As the density of the bone decreases, the bioméziaload
should also decrease significantly. We can reddwe lbad by shortening the
cantilever length and narrowing down the occluahld. It is also advised to reduce
the offset load to the minimum, and if the patiesntvearing a removable prosthesis,
then removing it at night can reduce the unnecgdsares on the basal tissues. Using
an RP-5 prosthesis is advisable as soft tissuase $hiees. Allowing the forces to be
transmitted along the implant's long axis also $iegiuce the biomechanical load and
stress.

* Implant Number Increasing the number of implants helps reducdaae as it helps
distribute the load over a wide area(snowshoe gfée helps increase the functional
load capacity.

* Implant Macro Geometry In a D-1 bone, an increase in length by 10mm; D2
bone by 12mm and in a D -3 bone, 14mm length wiWtshaped thread screw is
preferred. Generally, it is believed that as th@ddaensity quality increases, the
implant length should increase if not impeded by anportant anatomical site of
pathology.

* Increase in the Width of the Implant: An increase in the width helps increase the
surface area of the implant bone integration. Arh increase can increase about a
30% increase in the surface area of the implanelwmmtact. Therefore, in D 3 & D 4
bone, the placement of the more comprehensive mhareferred.

* Implant Design: A smooth cylindrical implant shows a lot of shearcks at the
interface, whereas a threaded titanium implantk@sshthe best biomechanical ability,
biocompatibility, and corrosion resistance.

» Surface Coating of the Implant Various types of coating, like hydroxyapatite
coating along with sandblasting, help in increashmgsurface area of the implant and
also help in increasing the bone-implant Osseagnateon.

* Progressive Loading The concept advocated a gradual increase in tHesaddoad
separated by an adequate time interval to allovbtme to accommodate. Softer bone
requires an increase in the progressive loadinggefhis protocol includes time,
diet, occlusal contacts and prosthesis design.

» Time: - Two surgical appointments between initial implplacement and stage 2
recovery may vary on density. For a D-1 bone, alfout months is required,
while for D-2, around five months is required; ®oD-3 bone, around six months
is given for osseointegration, while for a D-4 bpr@ound eight months is
required.

> Diet The loading after implant placement is restricteihg diet. Initially, the
pressure is to be limited to a soft diet of arodrd pounds, while after early
delivery of the prosthesis, the diet is to be ret&d to around 21 pounds only.

» Prosthesis Design: - Prosthesis design is a means of reducing the fanmes
helping in increasing the osseointegration of thplant. No occlusal contact and
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no cantilever should be given during the first siinnal phase. Occlusal contact
can be given during the second transitional pHagteno cantilever is allowed. In
final restoration, however, a fine occlusal tabid alight cantilevering are
permissible.

» Cantilever Prosthesis and Biomechanics: Cantilever prosthesis results in greater
torque with the distal abutment as the fulcrum,chisan be compared to the Class |
lever arm. A cantilever prosthesis extended anigriesults in a reduced amount of
force compared to a posterior cantilever, which risxeexcessive force®®),
Cantilevering an implant prosthetics depends upgoess factors like Parafunction,
crown height, Impact width and Implant number.

* Cantilever in Fixed Partial Denture: When a cantilever is given in an implant-
supported fixed partial denture, a sufficient bdreght should exist to place the
longer implant. Contact should be avoided on cémcdsors during protrusion, labial
excursions and maximum intercuspation. A group tioncocclusal scheme should be
provided in such prostheses to avoid eccentricefoffalling on them during lateral
movement. Loading on the canine is to be avoided, lateral guidance should be
central and lateral incisor. If two implants sugpaifirst molar and second premolar,
with the first premolar being a cantilever, thenaetusp can be eliminated.

 Mandibular Flexure: The Mandible moves towards the midline on opefagause
of the external pterygoid muscle's action on thadiide's ramus. Medial movement
of the mandible occurs distal to the mental foramed increases as it approaches the
ramus. It was also found that movement of the nideds about 0.8mm in the’1l
molar region and increases to about 1.5 mm in d@neus area. When flexion of the
mandible happens, an implant placed in the arctedléo about 0.1 mm, while natural
teeth flexes around 0.5 mm. This loss of flexiortted implant results in bone loss
around the implant and manifests in loss of impfexattion and material fracture.

* Fatigue Failure: An implant in the mouth is almost always under dgitacyclic
loading, which can fail the implant in a way of bgcloading. The ability of the
implant to resist fatigue failure depends on Bicenat, geometry, force magnitude
and number of cycles.

» Biomaterial: The stress level below which an imptanbiomaterial can be loaded
indefinitely is called endurance limit. Titaniumaf exhibits a high endurance
limit.

» Implant geometry: It helps resist the bending amdional load related to metal
thickness. Increasing the metal thickness two timakes the prosthesis sixteen
times stronger.

» Force magnitude: Arch position in the mouth deteesithe force magnitude. The
force magnitude is higher in the posteriors andeloi the anterior. Force
magnitude can also be eliminated by reducing toequeincreasing the surface
area of the prosthetic design.

» Number of loading cycles: Loading cycles shoulddmuced, and an effort should
be made to eliminate parafunctional habit. Alsalicloading can be reduced by
decreasing the occlusal contacts of the implargthesis.
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Implant Design and Biomechanics: Titanium alloys present the greatest strength lof al
the designated implant materials. Smooth-sidedndsital implants are subjected to
shear forces. Smooth-sided tapered implants platenee compressive load at the
interface ®¥. If the taper is increased, it increases the cesgive load delivery;
therefore, the taper cannot be increased for muaa B0 degrees. An increase in the
implant width increases the functional area of itih@lant. An increase in 1mm width
helps increase the functional surface area by a&®ed >°,

Implant length is another factor because the irsgea length helps in bicortical
stabilisation. Maximum stress generated by therdatlwading on the implant can be
dissipated by the implants in the range of 10-15finif the patient has softer bone,
greater length and width of the implants may beuireg to increase the likelihood of
Osseointegration. To facilitate implant placementhwincreased length and width,
sometimes procedures like sinus grafting and neepositioning may be required.
However, longer implants are necessarily not alwagter, and their use has to be
judicially restricted depending upon variation iffetent case§”.

Implants with crestal module design prevent baateingress, provide initial
stability and also help in increasing the surfaoeaeof the implant. An implant with
crestal module angled at less than 20 degrees imelgsase the implant bone contact area
and provides for a beneficial compressive |64 The apical design of the implant
provides an anti-rotational feature and helps tésrsional load. Anti-rotational feature
can be added by adding a hole or vent in the intglapical design, allowing bone to
grow. A flat-sided groove placed on the implantideshelps the implant resist
compression load®.

Surface coating of the implant with Titanium plass@ay or hydroxyapatite
coating has also been advocated to provide inadesigdace area, roughness for initial
stability and a more robust implant-bone interf&€& The Disadvantages of surface
coatings include flaking or scaling upon insertiplgque retention, increased chances of
bacterial infections and increased cost.

Implant Protected Occlusal Scheme: Implant-protected occlusion scheme was given by
Misch in 1993, which advocates the transfer of wsal load within the physiologic limit
D Implant-protected occlusion should have no premeatontacts or interferences by
providing the timing of occlusal contact.

Timing of the Occlusal Contact: The implant has no periodontal ligament, so corgern
arise about the potential of a mobile implant tarbimtal prosthesis load when joined to
the mobile natural teeth. When exposed to suddeialimovement, the tooth moves
around 8-28um vertically under 3 to 5 pounds oftdorSecondary tooth movement
depends upon the property of the surrounding bimplant, however no sudden initial
movement and may move 3 to 5 um after bone catisesiove.
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Figure 29: Schematic representation of the difference in smdliéial movement of Implant

5.

and Natural tootH%?

Influence of Surface Area: An essential parameter in Implant-protected ocoluss
adequate surface area to sustain the load traeshtd@timplant prosthesis. Following are
the methods suggested to influence the surfacechtba implants.

When implants of decreased surface area are sebjéztangled or increased loads,
additional implants can be placed to decrease rfiadrstress and strain.

The load can be further distributed by increasigriumber of implants.

Splinting the implant crowns can further incredse surface area and help distribute
the load.

When forces of higher magnitude and duration atiipated, ridge augmentation is
advised.

The Prosthesis type can be modified from a fixexbihresis to a removable prosthesis
to reduce the load.

Wider root-form Implants could be chosen over nasoimplants to allow load
dissipation.

Mutually Protected Articulation: Anterior guidance of the implant prosthesis with
anterior implants should be as narrow as possilile. steeper the incisal guidance, the
greater the force on the anterior implants. It haen shown that with every 10-degree
change in the angle of disclusion, there is a 3@#érdnce in the load.

Figure 30: Visual depiction of mutually protected articulatiéi
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6. Implant Body Orientation and Influence of L oad Distribution: When the direction c
force changes to a more angled load stithe magnitude of force increasthree times
or more. In additionrather than compressive fo, which can be more easily sustair
by an implantthe tensile and shear forces are increased in@load®?.

7. Bone Mechanics and Force Direction: The corticabone of human beings is reportec
be strongest in compression, about 30% weakerngside and about 65% weaker
shear—implantprotected occlusion attempts to eliminate or redalteshear loads t
implant-bone interfac&®. As shear forces are imased with an angled lozan attempt
should be made to reduce radverse effects of an angled I3

100% — NS

193 MPa 70%
Compression

50% =i

133 MPa
Tension ______ 3

0%

‘Cortical bone strength

e

Figure 31: Graph showing the loading on cortical bone whendsfall on it in compressior

tension and she, respectively®”

Crown Cusp Angle: Natural teeth have about 30 degrees of cusp amgp, and the
cusp angles modify the direction of forces to timplan, resulting inan angled load
to the crestal bone. Occlusal contact on the imiptaown is ideallya flat surface
created by ioreasing the width of the central groove to abo-3 mm and
recontouringhe opposing cu<®®

Crown Height and Implant Protected Occlusion: Crown height with the later:

load may act as a vertical cantilever and magnifiestress athe implant-bone
interface®®. Whatever load is applied to the occlusal t it gets magnified by crow

height. For example 12-degree angled load of 100 N on ittn@lant crown results i

21 N lateral loadsand ifthe crown height is 15 mm and theal load to crestal bor

is 315 N moment of ford"?.
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Figure 32: Moment of force!™

8. Occlusal Contact Positons: Although the number of occlusal contacts in an wsal
scheme varies, according to the occlusion thebgretshould be a tripod contact on each
stamp cusp in each marginal ridge and the centss&f®. The posterior implant must
always be placed under the central fossa of th@spg crown because a buccal cusp
contact is an offset and produces a cantilever, legnich can cause failure of the
prosthesis. Ideal occlusal contact is that whiemdmits occlusal load along the axial
length of the implant.

Figure 33: The axial load is transferred along the lengthhefimplant "

9. Implant Crown Contour: Once teeth are lost, the maxillary ridge resorba imedial
direction as it evolves slowly to become narrowewidth. The posterior mandible also
resorbs lingually, and as a result, the endostaplants are more lingual than their
natural tooth predecessors. As the ridge shiftpulatly with the resorption of the implant,
the body is not under the buccal cusp tips but tleacentral fossa or even more lingual
under the lingual cusp of the natural todthe occlusal width of a posterior mandibular
implant crown is related to the position of the lempt body. The lingual contour should
mimic the natural tooth, while the central fossawdti be widened by about 2-3 mm to
receive primary occlusal contact. The buccal csspeduced in width to decrease the
offset load on the crown.
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MNatural tooth

CF = Central fossa

d = Central fossa — buccal cusp
X = Occlusal contact
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Figure 34: A schematic reprentation of centric forces fallsn Natural tootlvis a vis
Implants in different bone conditiol %

Implants in theesthetic zone replacing the canine and premolapla®ed mort
frequentlyso that the crown emergence may appear more naRmbdtal contours ¢
maxillary implant crowns are reduced for improvegjiene and less offset load to f
implants.

Figures 35, 36: Facially emerging implants emergence prc

Copyright © 2024 Authors Page | 159



Futuristic Trends in Biotechnology
e-ISBN:978-93-6252-116-3
[IP Series, Volume 3, Book 17, Part 2, Chapter 4
BIOMECHANICS IN IMPLANTS: A CRITICAL OPINION

IV.OCCLUSAL MATERIALS

Occlusal surface materials affect the transmissabrforces and maintenance of
occlusal contacts. Occlusal material fracture is oh the most common complications in
implants. Various materials like porcelain, acrylesin, metal and composite are used as
occlusal materials for implants. The following mool will be followed while loading the
occlusal material over the implant. In the init&p, no occlusal material should be placed
over the implant with no occlusal contdatthe intermediate step, provisional restoration i
the form of acrylic material with low-impact forsbould be placed out of occlusal contact. A
final restoration can be given in occlusion withe tbpposing teeth made of metal or
porcelain.

V. OCCLUSAL RISK FACTORS

Factors like Bruxism or Parafunction are the ggsiathreat to implant-supported
restorations. Lateral occlusal contact on the imiptapported prosthesis and any other
occlusal prematurity can cause prosthesis failWhenever a complete implant-supported
rehabilitation is done in a patient with a knowseaf bruxism, the patient should use a night
guard. It is also of absolute necessity that metalyding guidance, be built into the implant-
supported prosthesis in case of a bruxism patient

VI.CONCLUSION

One of the key factors influencing the framewodsidn for implant bone prostheses
is biomechanics. When planning a diagnosis andseoof treatment, it must be examined. It
might affect decisions, eventually affecting howdoan implant-supported prosthesis would
last.
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