
research and technoloGY at work July 2009 aaosNow 39

obtain major funding over 15
years from the national Institutes
of health, and we established the
scientific merit of the approach
that we were taking.”

dr. noyes’ team improved the
diagnosis and classification of
knee ligament injuries. First, they
performed biomechanical and
kinematic (body-motion measure-
ment) analyses of a battery of
tests that clinicians used to diag-
nose ligament injuries. the
researchers recommended ways
that physicians could increase
their accuracy in performing and
interpreting the results of clinical
tests.

For example, at the time, physi-
cians interpreted knee joint laxity
tests based on clinical impres-
sions. dr. noyes and his
colleagues provided objective data
as to which ligament structures
were injured, enabling test results
to be more accurately interpreted.

In 1983, the researchers devel-
oped the cincinnati knee rating
system, which uses subjective,
objective, and functional criteria
to analyze patient complaints and
surgical outcomes. now one of
the most widely used knee rating
systems, it provided a more valid
and scientific basis of evaluation
than was possible with previous
rating systems, according to
dr. noyes.

“Most of the rating systems
that were available then were not
comprehensive enough to detect
the clinical outcome,” he said.

the investigators also devel-
oped a classification system

known as the primary, double, or
triple varus knee, which
accounted for the osseous
malalignment and ligament
defects (Fig. 2). surgeons can use
this classification system in
making treatment decisions about
the surgical procedures required
to restore stability and function to
the knee.

preoperative measurement
techniques developed by
dr. noyes’ team enable surgeons
to determine the magnitude of the
osteotomy correction required in
patients with varus deformity
(Fig. 3).

Finally, the scientists gave
surgeons an algorithm to select
the appropriate procedure for
posterolateral ligament recon-
struction when required. based on
biomechanical and clinical
outcomes studies, they defined
several different surgical tech-
niques to restore posterolateral
stability to the knee joint (Fig. 4).
In prospective clinical trials begin-
ning in the mid-1980s, they

captured long-term follow-up
data for more than 90 percent of
patients, with some studies
achieving 100 percent follow-up,
dr. noyes said. depending on the
type of ligament surgery used, the
authors reported success rates
ranging from 80 percent to
92 percent.

life-changing research
dr. noyes said their research has
enabled surgeons to provide good
results in patients with complex
knee problems.

“we help these individuals
maintain their active lifestyles. It
has a tremendous impact on their
lives,” he said.

In the past 15 years, dr. noyes
created the nonprofit sportsmetrics
women’s knee ligament injury
prevention program. the
program—6 weeks of neuromus-
cular retraining and condi-
tioning—is now offered in more
than 600 cities in the united
states. the scientific basis for the
sportsmetrics program and the

results of the training have
appeared in numerous peer-
reviewed publications. Thomas N.
lindenfeld, MD, and timothy e.
hewett, phd, have received oreF
funding to determine the effects of
estrogen on jump-landing forces in
the female knee joint.

dr. noyes said he appreciates
that oreF funds all types of
orthopaedic research, including
sports medicine. an oreF shands
circle member, he said, “It’s the
one foundation that supports all of
orthopaedics.” NOW

Kathleen Louden is a
contributing writer for OREF
and can be contacted at
communications@oref.org
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Fig. 1 Patient with severe knee
hyperextension, varus recurvatum,
lower limb osseous varus malalign-
ment, posterolateral ligament defi-
ciency, and anterior cruciate liga-
ment deficiency.

Fig. 2 Schematic illustration of primary, double, and triple varus knee angula-
tion. WBL = weight bearing line.

Fig. 3 The calculations at the time of
opening wedge high tibial osteotomy
to determine the opening gap. Y2
should be half of Y1 to maintain
normal tibial slope.

Fig. 4 Anteroposterior radiograph
following an opening wedge
osteotomy. An iliac crest bone graft
and locking plate with screws were
used in the procedure.
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