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ABSTRACT

Background: The long-term performance of implant-supported prostheses depends partly on the integrity of the screw
joint, the distribution of occlusal forces and the maintenance of preload.

Objective: To review the biomechanical principles governing implant screws, the factors associated with loosening and
fracture, and strategies described for improving joint stability.

Methods: This narrative review synthesizes the supplied educational presentation on implant screw biomechanics and uses
only the publications listed within that presentation. No systematic database search or independent critical appraisal was
performed.

Review findings: Applied torque produces elastic screw elongation, preload and a clamping force that resists joint
separation. Friction, embedment relaxation, screw material, implant connection design, nonaxial loading, cantilevers and
prosthetic configuration modify joint stability. Screw loosening and fracture are important mechanical complications. The
presentation emphasizes manufacturer-specified torque, retightening after settling, reduction of unfavorable loading and
prompt management of loosened components.

Conclusion: Screw-joint stability requires both adequate preload and control of separating forces. Clinical
recommendations must be interpreted in relation to the specific implant system and the limitations of the source material.

Keywords: Dental implant; abutment screw; biomechanics; preload; screw loosening; settling effect; torque; screw
fracture.

INTRODUCTION

Implant-supported rehabilitation provides a restorative option for partially and completely edentulous patients, but
biological and mechanical complications remain possible. The abutment screw connects implant components and
contributes to the integrity of the prosthetic assembly. Loss of joint stability may compromise the restoration and
necessitate repeated clinical intervention. The source presentation identifies screw loosening as a prominent concern,
particularly for single-unit restorations. [3,10]

The mechanical behavior of the joint cannot be considered separately from occlusal loading, prosthetic geometry and
material properties. This review organizes the concepts presented in the source slides into a clinically oriented account of
force transmission, torque and preload, friction, screw strength, connection design, failure mechanisms and prevention.
[6,10]

SCOPE AND APPROACH

This is a narrative synthesis of the 53-slide presentation “Implant Screw Biomechanics.” The supplied Word file was
consulted only as a structural example and supplied no data, wording, figures or references. Bibliographic entries below are
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restricted to references explicitly listed in the presentation. Citations identify thematically relevant sources; the slides do not
provide a complete study-by-study evidence map for every assertion. Consequently, numerical estimates without a clearly
attributable primary study are described cautiously rather than presented as independently verified pooled findings.

FUNDAMENTAL BIOMECHANICAL PRINCIPLES

Forces acting on implant-supported restorations

Dental implants are exposed to functional occlusal loads that vary in magnitude, direction, frequency and duration.
Parafunction may add repeated and oblique loading; the tongue and circumoral musculature can also exert relatively small
horizontal forces. Three clinically relevant axes—mesiodistal, faciolingual and occlusoapical—allow complex forces to be
resolved into components. Because contact forces are seldom perfectly axial, their direction influences the stresses
experienced by the implant, prosthetic components and surrounding bone. [5,6]

The presentation distinguishes compression, tension and shear. Compressive loading tends to bring structures together,
whereas tensile forces separate them and shear forces promote sliding at an interface. The slides describe cortical bone as
better adapted to compression than shear and therefore emphasize prosthetic designs that reduce unfavorable transverse
loading. These descriptions are biomechanical principles rather than patient-level comparative outcome estimates. [6]

Implant dimensions, thread form and bending moments

Implant diameter and thread geometry influence the distribution of mechanical stress. The presentation describes wider
implants as distributing forces over a larger area, while narrow designs may concentrate stress. It also contrasts V-shaped,
buttress and square threads and associates square and modified buttress forms with more favorable stress patterns in the
examples presented. Such relationships should not be interpreted as proving that a particular thread design is clinically
superior in every situation. [6]

A force acting at a distance from the relevant fulcrum generates a bending moment, represented in the slides as M = F x d.
Thus, increasing cantilever length increases the moment for a given applied force. The resulting bending may overload the
abutment screw, implant and surrounding structures. Crown height, wide occlusal tables and off-axis contacts may similarly
magnify unfavorable mechanical effects. [6,10]

SCREW JOINT MECHANICS

Torque, elongation, preload and clamping force

The screw joint is formed when components such as an abutment and implant are drawn together by a tightened screw.
Applied rotational torque elongates the screw elastically. The internal tensile force created by this elongation is preload;
elastic recovery then develops a clamping force across the joint. When clamping force remains greater than joint-separating
force, the assembly is more likely to remain stable. If separating forces overcome clamping, micromovement and loosening
may occur. [10]

Preload is not identical to the torque applied by the clinician. The source slides indicate that a substantial proportion of
tightening torque is dissipated in friction at the threads and contacting surfaces; one slide gives approximately 90% as an
illustrative value. This figure should not be treated as universal across implant systems, coatings or lubrication conditions.
The presentation also describes a desirable preload as a fraction of the screw material’s yield strength, underscoring the
balance between sufficient elastic tension and permanent deformation. [1,7,10]

Friction and the settling effect

Friction depends on surface texture, thread contact, the undersurface of the screw head and the implant—abutment interface.
It affects how efficiently applied torque produces screw tension. After tightening, microscopic surface irregularities may
flatten as components settle into closer contact. This embedment relaxation decreases screw elongation and can reduce
preload even without obvious external displacement. [1,7]

The slides describe early preload reduction from settling and recommend a second tightening after approximately 5-10
minutes, using the implant manufacturer’s specified torque. This recommendation is consistent with the presentation’s
focus on minimizing early torque loss; the appropriate protocol remains system-specific. [1,10]

Screw material and mechanical strength
Screw design, yield strength, elastic modulus and fatigue resistance influence joint durability. A screw must sustain elastic
elongation while resisting permanent deformation under tightening and functional loading. The presentation compares gold,
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palladium and titanium-alloy screws and describes differences in counterclockwise rotation and deformation after loading.
However, some experimental comparisons in the slides lack a fully identifiable matching reference, so their numeric results
are not reproduced as definitive evidence here. [4,7,10]

IMPLANT CONNECTION DESIGN AND PROSTHETIC CONFIGURATION

The presentation discusses external hexagonal, internal hexagonal and conical or Morse-taper connections. Antirotational
features can resist rotational displacement, particularly in single-tooth restorations. Internal and conical interfaces are
described as potentially improving stability and load transfer, while external configurations may permit more
micromovement in some comparisons. These trends depend on system geometry and should not be generalized to all
commercial implants. [3,6,10]

Screw-retained and cement-retained restorations differ in retrievability and management of mechanical complications. A
loose abutment screw beneath a cement-retained crown may be more difficult to access without damaging the restoration.
The presentation also highlights the effects of implant angulation, framework passivity, splinting and occlusal design on the
separating forces acting at the screw joint. [2,8,10,11]

BIOMECHANICAL COMPLICATIONS

Screw loosening

Screw loosening occurs when effective preload and clamping force decline sufficiently for functional forces to produce
joint movement. The slides describe excessive loading, cantilever effects, increased crown height, bruxism, incorrect
torque, material properties and unfavorable connection geometry as contributors. Loosening may further promote instability
and can create an interface in which microbial contamination is possible. [3,10]

The presentation provides several complication percentages for single crowns, multiunit prostheses and overdentures.
Because those individual figures are not mapped unambiguously to a specific study and denominator in the slides, they
have not been repeated as independently validated incidence estimates in this manuscript.

Screw fracture

Screw fracture may follow prolonged cyclic loading, fatigue or permanent deformation, particularly when an already loose
component remains in function. The presentation relates fracture susceptibility to screw diameter, material strength and
repeated biomechanical stress. Early recognition and treatment of loosening are therefore important to avoid continued
loading of an unstable assembly. [4,6,10]

PREVENTION AND CLINICAL MANAGEMENT

Prevention requires both maximizing appropriate clamping force and minimizing separating forces. The slides recommend
limiting cantilever length, reducing excessively wide occlusal tables and steep cusp inclines, centralizing contacts where
possible, avoiding unfavorable excursive contacts and evaluating parafunctional loading. Implant placement and prosthesis
design should seek to align forces more favorably with the implant axis. [6,10]

Torque should be applied with a calibrated mechanical instrument according to the implant manufacturer’s instructions,
rather than assuming that one numerical torque value suits every system. The presentation mentions a broad manufacturer-
dependent range and a retightening interval of about 5-10 minutes to address settling. For multiunit prostheses, screws
should be tightened progressively in an appropriate sequence to avoid disproportionate stress arising from nonpassive fit.
[1,10]

If a screw is found to be mobile, the presentation recommends prompt assessment and treatment. Evaluation should address
occlusion, prosthesis fit, screw integrity, connection geometry and any recurrent factors that may have reduced preload.
Repeated loosening calls for correction of its mechanical causes, not simply repeated tightening. [3,10]

DISCUSSION
The material reviewed presents implant screw performance as a balance between preload-generated clamping force and
forces tending to separate the joint. Torque alone cannot guarantee stability because friction, settling, elastic limits and

functional loading modify the outcome. Likewise, implant diameter, thread geometry and connection type influence load
transmission but cannot compensate for unfavorable occlusal or prosthetic design. [1,3,6,10]
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The most consistent practical themes are use of system-specific torque protocols, attention to embedment relaxation, control
of cantilever and oblique loading, and timely treatment of loose screws. These are principles derived from the supplied
presentation and its cited literature rather than recommendations established through a new systematic assessment. [1,6,10]

LIMITATIONS

This manuscript is a narrative review restricted to one educational slide deck and its listed references. It does not include a
systematic search strategy, formal risk-of-bias assessment or independent verification of every numerical claim. Several
illustrations and comparative statements in the presentation lack explicit original-source attribution. Accordingly, the
manuscript does not claim quantitative synthesis, comparative effectiveness or evidence grading.

CONCLUSION

Implant screw-joint stability depends on the generation and preservation of adequate preload, the frictional and elastic
behavior of screw components, and the reduction of forces that tend to separate the joint. Settling, nonaxial loading,
cantilevers, material fatigue and prosthetic misfit can contribute to loosening and fracture. Appropriate manufacturer-
specified tightening, considered prosthetic design and prompt intervention for loosened components are central preventive
measures described in the source presentation.
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Buttress Thread - Square Thread .

* Fig. 1: Diagrams of Force Transmission by Different Implant Thread
Types. (A) V-thread: the direction of forces applied by V-form screw
threads. (B) Buttress thread: the direction of forces applied by buttress-
form screw threads. (C) Square thread: the direction of forces applied
by square-form threads. (Image courtesy of Glidewell Dental, Newport

Figure 1: Thread profiles and directions of force transmission (reproduced from supplied presentation, slide 16;
original image attribution and reuse permission require verification before journal publication).
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