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Participants
• Twenty-four individuals more than one year removed from primary,
unilateral ACLR (83% females; age 21± 3 yr; time since ACLR 44± 26
mo).

• Twenty-four uninjured individuals (79% female, age 21± 1 yr).
• ACLR participants were required to be cleared by a physician for return
to unlimited physical activity, more than 1 year removed from ACLR
surgery, have no neurological disorders nor lower extremity
musculoskeletal injury in the 6 months prior to participation.

Procedures
Gait Biomechanics Assessment
• Three-dimensional kinematics and kinetics were obtained as subjects
walked shod, outfitted with retroreflective markers, at a self-selected
speed on an instrumented split-belt treadmill.

• Self-selected walking speed was determined by the average of 5
overground trials through infrared timing gates and this speed was input
on the treadmill for both conditions.

• Gait assessments were completed in both level (0°) and downhill grade
(10°) conditions for two minutes each.

• Kinematic and kinetic data were sampled at 200 and 2,000 Hz,
respectively during the second minute of each condition.

Altered gait biomechanics influence the risk for developing post-traumatic
osteoarthritis (PTOA) following anterior cruciate ligament reconstruction
(ACLR) and are often the result of quadriceps dysfunction. However,
conflicting evidence exists regarding the presence of aberrant gait
biomechanics after the first year post-ACLR. Overground walking may
not elucidate differences in those further removed from surgery due to the
unexacting nature of the task. Downhill walking necessitates greater
moment demands at the knee, particularly maintained by the quadriceps,
and thus may exacerbate aberrant gait biomechanics.

• Downhill walking necessitates a larger internal extension moment and
knee flexion angle compared to level gait.
• Our protocol successfully changed lower extremity biomechanics
between conditions consistent with previous research1,2 thus
suggesting a lack of difference between groups was likely not a result
of inefficient methodological procedures.

• Our results suggest that changes in gait biomechanics between level and
downhill conditions do not differ between individuals > 1-year post-ACLR
and healthy controls.

• This suggests that aberrant gait biomechanics may be mitigated over
time in those with ACLR compared to controls.

• However, it should be noted that this preliminary data is part of a larger
data set and further analysis will be completed regarding limb symmetry
indices and comparisons to the contralateral limb.
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• To compare gait biomechanics between individuals with ACLR and
healthy controls during level and downhill walking conditions.
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• There were no significant condition*group interaction effects nor group
main effects for any outcomes. However, there were significant condition
main effects for peak knee flexion angle (p = 0.018, level to downhill
mean increase of 13.2°) and peak internal knee extension moment (p =
0.020, level to downhill mean increase of 0.042 %BW*Ht).
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Data Reduction
• Euler angles were used to calculate knee joint angles as motion of the
shank relative to the thigh in a sagittal-frontal-transverse sequence and
combined with kinetic and anthropometric data to calculate internal joint
moments via an inverse dynamics approach.

• Gait outcomes were assessed and averaged over the first 10 steps
during the first 50% of stance including vertical ground reaction force
(vGRF), internal knee extension moment (KEM), internal knee abduction
moment (KAM) and peak knee flexion angle.

• Moments were normalized to %body weight*height (%BW*Ht) and vGRF
was normalized to %body weight.

Statistical Analyses
• Dependent variables were compared across groups and conditions via
two-way repeated measures ANCOVA controlling for gait speed.

Figure 4: Internal Knee Extension Moment (KEM)

Figure 1: Gait biomechanics assessment. Level (left) and downhill (right).
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Gait Variable Interaction Condition
vGRF 0.901 0.135

Internal knee extension moment 0.280 0.020*

Internal knee abduction moment 0.850 0.088

Peak Knee Flexion Angle 0.307 0.018*

Figure 2: ANCOVA Results: all values listed are P values.
* indicates significant correlation
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Figure 3: Peak Knee Flexion Angle


