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Resonance frequency analysis (RFA) was first pro-
posed for use in implant dentistry by Meredith and his
colleagues.1 Their preliminary investigations demon-
strated that “resonance frequency measurements may
be used to detect changes in implant stiffness and the
exposed fixture height in vitro,” and radiography and
histology were proposed as in vivo correlates. The ini-
tial excitement that accompanied RFA introduction
was largely due to the perceived potential for mean-
ingful clinical research utilizing this technology. The
subsequent commercially available measurement sys-
tem (Osstell) provided clinicians with an objectively de-
termined implant stability quotient (ISQ), which quite
encouragingly appeared to correlate reasonably well
with subjective assessments of bone quality.
Furthermore, endorsement of the RFA concept and
support for research into its use came from several
highly respected sources. Now, over 10 years since
opening night, it is appropriate to review the perfor-
mance of RFA in order to speculate whether audi-
ences will be justified in seeking a front-row seat.

Dentists need methods, preferably a specific test or
tests, that prognosticate implant survival at the time of
implant placement, prior to subsequent prosthodontic
management, and at different future times during re-
call assessments. Clearly, a tool that provides diagnostic
information during healing and/or after loading that is
both specific and sensitive for implant survival would
greatly improve the quality of care. Such a tool is now
particularly needed as more advanced and even ad-
venturous therapies are sought for those clinical situ-
ations that challenge traditional notions of the “ideal.”
RFA, unfairly or not, was heralded as precisely such a
tool. Yet its original purported claims failed to measure

up to the expectation of compelling clinical results.
Regrettably, ISQs as an outcome measure do not pro-
vide prognostic and/or diagnostic information. In most
studies where ISQ values are recorded, such as that
presented here by Östman and colleagues, the infor-
mation is essentially presented in descriptive terms
with very little evidence to correlate values to mean-
ingful clinical outcomes. In contrast, Nedir et al2 are to
be commended for their investigation as to whether ISQ
values can be used to predict osseointegration.
Encouragingly, these authors were able to assign cut-
off ISQ values above which osseointegration was likely
to ensue. However, the clinical superiority of using
ISQs in this manner over that obtained from surgical ex-
perience and tactile sensation of bone quality and
bone “softness” is unknown.  Simply put, further evi-
dence is needed to prove whether ISQ at placement is
any more informative than an experienced surgeon’s
tactile assessment. Furthermore, the same authors
concluded that ISQ levels were not diagnostic for im-
plant mobility/failure when RFA was measured at time
points after placement.  

It is therefore not surprising that RFA/ISQ, like its fan-
fare-rich predecessor, the Periotest, has not been well
received. ISQs, in general, appear to have neither a wide
enough range nor the necessary precision to accurately
discriminate between an implant that will survive and
one that will fail. Although internal validity of the sys-
tem has been well demonstrated, external validation as
it applies to clinical practice remains unproven.
Therefore, it is crucial that further research be con-
ducted to determine whether the lack of validation in
implant dentistry is due to flawed intellectual or tech-
nical application of the RFA concept or merely be-
cause of current insufficiently rigorous research. It may
very well be that the true merit and clinical relevance
of RFA remains undiscovered.
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