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INTRODUCTION: Anterior cruciate ligament (ACL) tears are often associated with other ligament injuries. Accurate
diagnosis of combined injuries can be challenging to diagnose as subtle differences in physical examination might be
present, meaning a high level of clinical suspicion is necessary. Side-to-side differences in heel height can represent a
valuable tool as a diagnostic clinical test in the setting of multiligamentous injuries. The purpose of this investigation was
to assess how sequential sectioning of the static stabilizing structures of the knee (ACL, fibular collateral ligament (FCL),
popliteus tendon (PLT), popliteofibular ligament (PFL), and medial collateral ligament (MCL)) influence heel height
measurements in a cadaveric model when comparing groups undergoing initial transection of the ACL versus FCL, along
with assessment of posterior tibial slope following sequential sectioning.

METHODS: Sixteen fresh cadaveric knees were carefully dissected to expose the ACL, FCL, PLT, PFL, and MCL. Each
knee was randomized to one of two groups based on the initial structure sectioned: ACL versus FCL. In the ACL first
group, the sectioning order was: (1) ACL, (2) FCL, (3) PLT, (4) PFL, (5) MCL. The FCL first group followed the same
sectioning order except for the FCL being sectioned first, followed by the ACL. Each knee was attached to a custom jig to
allow for application of a superiorly directed 12 Newton-meter (Nm) force while stabilizing the femur to replicate a clinical
scenario. In the intact state and following each sectioning, heel height was also measured with a clinician-applied force
(Figure 1). Heel height measurements were compared between and within groups at each section state. The correlation
between tibial slope and heel height measurements was analyzed.

RESULTS:

No significant differences in heel height measurements were appreciated between groups with initial sectioning of ACL
versus FCL (P=0.863) (Figure 2). Combined ACL-FCL sectioning led to an average 2.85 + 0.83 cm increase in heel height
compared to the intact state (Table 1). Significant increases in heel height occurred following all sequential sectioning
states except between PLT and PFL sectioning values (Table 1). Combined ACL-posterolateral corner (PLC) sectioning
resulted in a 3.72 + 1.02 cm increase in heel height, and additional sectioning of the MCL resulted in a 4.73 + 1.35 cm
increase compared to the intact state (Table 1). Tibial slope was not correlated with increases in heel height following
each sectioning (P=0.154).

DISCUSSION AND CONCLUSION:

Combined ACL/FCL, ACL/PLC, and ACL/PLC/MCL injuries resulted in increasing heel height measurements compared to
the intact state (mean of 2.85, 3.72, and 4.73 cm, respectively) regardless of sectioning order of the ACL and FCL. Tibial
slope was not found to significantly influence increases in heel height with sequential sectioning. Our results suggest that
heel height changes may be a clinically relevant examination tool to aid in the diagnosis of mult|I|gament knee injuries.
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