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Advancing clinical therapies rely on systematic and rig-
orous scientific investigation prior to widespread use
in the patient care setting. The research presented
here by Sul et al offers both of these qualities in a well-
designed and clearly written article. The challenge for
the clinician, however, is to fit this basic research into
the larger context, and to appreciate both its sophisti-
cation as science and its limitations as preliminary 
experimental evidence of an alternative strategy to
manage edentulism.  

At present, the literature on implants is dominated
by 2 principal forms of science: (1) basic research at
the cellular/molecular or the in vivo (animal) level,
which offers relatively good control of many variables
that may affect an important outcome; and (2) clini-
cal research that reports on the success or survival of
implants or their associated restorations, as well as im-
provements in the quality of life of patients. Often, the
success/survival data generated for new systems and
therapies are from relatively short–term studies, as
revised therapies negate an investigator’s interest in
conducting long-term research with studies already
initiated. The result of this environment is an intellec-
tual and ethical chasm in which therapies that dare to
challenge proven standards are not rigorously inves-
tigated with a sufficient number of patients (human
subjects) over a meaningful period of time in a suit-
ably controlled clinical research setting before mar-
keting to the wider practitioner and patient audience.
Today’s thinking practitioner is immersed in a
quandary where traditional osseointegration-based
therapy is under constant modification, and transla-
tional research is not conducted to a degree sufficient
to quell the healthy skepticism that one is trained to
develop during graduate study. The influence of 
industry-conducted and industry-supported research
on oral implant research, basic and clinical, is enor-
mous, in part due to the limited resources assigned to
this type of research by government and other non-
industry parties, and in part due to implant manufac-
turers striving to improve their product to enhance
both patient care and corporate success.

Sul et al state that “surface chemistry facilitated more
rapid and stronger osseointegration of the Mg implants
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despite their minimal roughness,” and they propose
potential clinical practice benefits for sites of “compro-
mised bone” and instances of “immediate/early loading.”
However, from a broader perspective, some questions
must be asked of any research that follows the format
used in the present study. First, how relevant is a par-
ticular animal model to the human condition? For ex-
ample, periodontic research with the beagle dog, al-
though common, does not approximate the human
healing response particularly well. In this study, the
findings are suggested to offer new strategies for the
compromised site. Clearly, an animal model offers con-
venience and practicality, but does this animal model
and the site employed equate to a compromised site?
Further, is research conducted with a sufficiently long
time frame to be meaningful? Studies investigating re-
sponses at 6 weeks, or even 6 months, certainly suggest
potential, but do not necessarily bestow promise. A
practitioner cannot, in good conscience and with con-
viction, modify patient care without long-term transla-
tional research to support basic research findings. The
effects of periods of function 5 years and longer must
be considered; otherwise, clinicians risk treating patients
as a series of individual experiments, rather than as
long-term partners in care. The potential for traditional
therapies to “catch up” and offer similar, if not better,
outcomes to new therapies must be considered. Finally,
are the conclusions aligned with the variables studied?
Although osseointegration has many definitions in the
scientific literature, the most clinically relevant definitions
include the criteria of interfacial osteogenesis, which 
results in a durable host-implant relationship in diverse
host sites and under clinical loading, thus ensuring
pain-free and esthetic results.

Removal torque (RTQ) does not measure osseointe-
gration. The value of the mechanical measurements
such as RTQ and the histomorphometric measurements
such as bone-implant contact required to define 
osseointegration (“osseosufficiency”) are unknown.
Furthermore, the methods required to gather mechanical
measurements necessitate the use of instrumentation
and the application of forces that hold little relevance to
clinical function. However, we must recognize that these
methods are all that is available to the basic researcher
to identify new strategies that may be important. It is the
translational research to bolster or undermine these
preliminary findings that is lacking. 

Basic research is a key first step to improve meth-
ods of patient care. The widespread promotion and 
application of basic science findings, however, occurs
most convincingly after translational research has been
thoroughly conducted to determine if the discrepan-
cies between in vitro and in vivo model systems and the
human condition are of minimal or major significance.
It is no coincidence that the research model that works

best in the long run is one of optimistic caution, rigor-
ous in vivo experimentation, and enduring clinical eval-
uation, epitomized by the seminal work of Brånemark
and Schroeder’s research groups in the latter half of
the last century. Although improvements in technology
are rapid and seemingly constant, the human osseous
healing response and the need for predictable clinical
function demand that prudent scientific investigation
be aimed toward horizons that can be reached, rather
than toward those that may not exist.
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