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The Problem with Knee Injuries

In our bodies, the ACL – known in full 
as the anterior cruciate ligament – 
provides a thick sheath of connective 
tissue that not only stabilises our knee 
but prevents our shinbone (tibia) from 
sliding in front of our thighbone (femur).

The ACL is a crucial area of study for 
several reasons. First, the American 
Board of Orthopaedic Surgeons 
reports ACL surgery to be one of the 
most common orthopaedic (bone or 
muscle) surgeries performed worldwide. 
Second, ACL injuries are very common 
in sports that involve a lot of force (e.g., 
jumping, contact, rapid acceleration 
and pivot movements). While the 
posterior, medial and lateral cruciate 
ligaments also work hard to support the 
knee, they can usually be rehabilitated 
with non-surgical treatments such as 
physiotherapy.

However, if you’ve ever skied, played 
rugby, or football, run, or are generally 
very active, you might have experienced 
ACL pain. That’s because the ACL 
plays a vital role in supporting and 
stabilising the knee in all activities, and 
when subjected to more stress or force 

than it is able to handle, it becomes 
injured. And that’s a problem because 
ACL injuries often require surgery. Dr 
Alan Barhorst from  the University of 
Louisiana at Lafayette and his colleague, 
Mr Ross Wilson, are working to better 
understand how and why such injuries 
occur in the first place.

Taking it up a Notch

More specifically, Dr Barhorst and Mr 
Wilson wanted to know if a smaller-
sized intercondylar notch might make 
us more likely to suffer from injuries to 
our ACL. 

But what exactly is an intercondylar 
notch? It is called ‘intercondylar’ 
because it is a deep space that sits 
between (inter) the two condyles (or 
rounded ends) of our thighbone (where 
the thighbone attaches to the knee). It 
stabilises the knee and also provides 
the attachment site for the ACL and 
posterior cruciate ligaments. These 
ligaments play a vital role in connecting 
our thighbone to our shinbone. 

Dr Barhorst and Mr Wilson looked 
specifically at whether having a smaller 
intercondylar notch would be more 
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likely to cause a lateral impingement (causing a transverse 
load) of the ACL, and whether any observed impingement 
could be a cause of injury to the ACL.

The Robots Begin

To explore this question, the researchers utilised two robotic 
manipulators. These robots directed the knee joints of multiple 
cadavers (corpses), in order to simulate a range of complex 
biomechanical movements. The use of a two-robot system was 
necessary because it allowed observation of how the femur 
and tibia work together across a vast range of movements.

The three female and three male cadavers used were non-
osteoarthritic (i.e., without arthritis), and under the age of 
seventy years. Biomechanical testing allowed Dr Barhorst and 
Mr Wilson to observe the rate of impingement in these knees, 
and to also observe if these impingements caused injuries. The 
experimental data pointed to impingements in five out of the 
six cadaver knees but these impingements were not a cause of 
injuries. This suggests that such impingements may actually be 
a regular and normal occurrence in healthy knees.

Male and Female Differences

Interestingly, a lower elasticity was reported in the ACL 
of women. That could potentially mean a lower ability to 
withstand force and a greater potential for injury of the ACL. Dr 
Barhorst and Mr Wilson also observed impingement to be more 
frequent in females, who also exhibited smaller intercondylar 
notch sizes.

Future Directions and Clinical Implications

Dr Barhorst and Mr Wilson have extended our understanding 
of ACL injury, providing valuable experimental data. They 
recommended the use of larger sample sizes, continued testing 
and 3D anatomical measurements in future studies. Their 
work ultimately contributes to a fascinating field that helps 
us to understand, treat, and prevent, knee injuries far more 
effectively. And this is great news for all of the sports people 
and fitness fans out there who love to stay active but injury free.
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