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A literature review on clinical/ laboratory misfit evaluation on implant-prosthesis

Department of Prosthodontics,, Schoolof Dentistry, Gangneung Wonju National University
Jong-Hoi Kim, Woong-Rae Cho, Kyung-Ho Ko, Yoon-Hyuk Huh, Chan-Jin Park, Lee-Ra Cho

The presence of implant-prosthesis misfits can cause various complications. It is very important to detect misfits to prevent such
complications. There are various evaluation methods for misfit assessment including clinical methods and laboratory in vitro
methods. The clinical misfit evaluation includes radiographic analysis, visual observation, probing, Sheffield test, evaluation with
disclosing materials, and screw resistance test. The laboratory in vitro evaluation method includes indirect modelling evaluation
and direct metrological visualization. Of the indirect modelling methods, photoelastic stress analysis, finite element analysis, strain
gauge analysis, and microbial colonization analysis were reviewed. Of the direct metrological visualization, microscopic analysis,
3-D photogrammetric analysis, coordinate measuring analysis, and radiographic analysis were reviewed. In this review, the
characteristics, advantages and disadvantages of each method were evaluated.
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Fig. 1. Clinical failures of abutment and screw due to undefined misfit.
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Fig. 2. Radiographic evaluation of misfits. Upper: Misfits in external implants. (A) Gap between implant and abutment. (B) Gap between implant
and prosthesis. Gap and misfit can be easily detected. Lower; Misfits in internal implants. (C) Slit like gap between implant and

istance from screw to inner bottom of the implant should be evaluated with detail.
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Fig. 3. Fit evaluation for various abutments using disclosing material. (CCM: Cobalt-Chromium-Molybdenum casting abutments).
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Table 1. Various hypothesis in modelling for finite element analysis

Linear static

Nonlinear static

Nonlinear dynamic

Material modelling
Deformation
Translation + rotation
Contact
Equation
Stiffness matrix K

Linear
Infinitesimal
Not allowed

DOF constrained
F = Ku
Linear

Linear, nonlinear
Moderate or large
Limited
Sliding
F = Ku
Nonlinear

Linear, nonlinear
Moderate or large
Allowed
Sliding
F = Ma + Ku
Nonlinear

DOF: degree of freedom

Table 2. Various equation solving methods for finite element analysis

Determined system

Over-determined system

Under-determined system

Model updating method
Hypothesis

Equation solving

Direct
Liner/Non-linear

Implicit/Explicit

Direct
Liner/Non-linear

Implicit/Explicit

Iterative

Impossible

Explicit
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Fig. 6. An example of stress in implant-abutment using finite element analysis (FEA). Color in FEA only represent a scale to compare results. Il:_“%
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Fig. 10. Scanning electron microscopic analysis on the misfit on implant-abutment complex. (A) External implant (original image X 50), (B)
Internal implant (original image X 50), (C) Morse taper implant (original image X 50). (D) External implant (original image X 800), (E)
Internal implant (original image X 800), (F) Morse taper implant (original image X 800).
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Fig. 11. Micro-CT evaluation of internal structure of compatible implant systems which having similar size and diameter. Although (A) company
implant and (B) company implant have similar shape and morphology, exact screw pitch and size are differed by system.
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Fig. 12. Diagram of Synchrotron. Synchrotron x-rays pass implant-prosthesis interface, finally arrive CCD detector.
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Table 3. Summary of laboratory in vitro evaluation methods —E
kl
Method Advantages Disadvantages Accuracy Reproducibility F@
0
Photoelastic st vsi Visualize Unable to identify o o ||:-I<>J
otoelastic stress analysis stress difference direct stress '—'xj
iz
Finite el i s Analyze Expensive, sensitive . -
. Inite element analysis every component to conditions
Modelling
. Identify
evaluation i i iti i *x *
Strain gauge analysis direct stress Sensitive to conditions
) ) - Can experiment
Microbial ?olqmzanon with organisms Hard to set conditions * *
analysis that actually affect
3-D photogrammetric Hign acs:uracylwnh Difficult to set regular . *
s three-dimensional locati
analysis coordinates ocation
) Coordinate measuring Excellent Expensive - Rk
Metrological analysis reproducibility and accuracy P
visualization ) ‘ -
Wi ) s Simple experimental Often require cut - -
Icroscopic analysis methods of specimen
Radi h vsi Analyze without £ ) i » "
adiographic analysis damaging specimen Xpensive, superposition
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