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The purpose of this column, as it has been from the beginning, is to address the fallacies of weight training that continue to cause injuries and to analyze the actual biomechanics of the movements.  This month we take a closer look at the leg curl.  


This exercise develops the hamstring muscle group in the posterior, or rear, thigh.  The hamstrings are a group of three muscles, which are, from inner- to outermost:  the semitendinosus, the semimembranosus and the biceps femoris.  All three cross both the knee joint and the hip joint; however, the biceps femoris has an additional portion, the short head, that crosses the knee only.  


Understanding the kinesiology of the muscles involved is particularly important if you’re going to perform biomechanically correct leg curls and so reduce your chance of injury.  As with any muscles that cross two joints, the hamstrings must be stretched at both joints to fully recruit, or facilitate, their action.  The hamstrings extend (straighten) the hip and flex (bend) the knee. The leg curls keep the knee in extension (straight) and start with the knee straight (extended) so you can then flex (bend). 


The inability of the hamstrings to stretch at both joints is the reason why some people cannot touch their toes in the standing position.  The knee is straight  (extension) and the hips are flexed (bent forward) thus providing a maximal stretch of the hamstrings. Obviously, someone with “tight” hamstrings will have trouble touching his or her toes.  


Even so, this very exercise—touching the toes—is used to develop the hamstring muscles.  The movement is, of course, the stiff-legged deadlift.  Other factors come into it if you’re going to do stiff-legged deadlifts; if, for example, you have previous lower-back injuries or your flexibility is poor.  I discussed these in greater detail in the December ’89 IRONMAN (see softtissuecenter.com).  


Trainnees who have these problems and who eliminate stiff-legged deadlifts from their training routines substitute  leg curls.  The leg curl is not as efficient in recruiting the hamstrings because the hams are stretched at the knee only during the movement.  When you’re lying facedown on the leg curl machine, your hips are in extension only as you flex your knees.  Remember that the short head of the biceps femoris is the portion of the hamstring group that crosses only the knee joint.  Any muscle that crosses only one joint can be recruited easily.  So when you perform leg curls, the short head of the biceps femoris has a tremendous work load placed on it.  All three muscles of the hamstring group do work when you’re performing leg curls; they just don’t all work maximally. 


The common mistake that trainees make when performing leg curls is to arch, or hyperextend, their lower backs excessively. Here’s why the arching occurs:

The hip is stabilized through a principle known as the transference of strength from one more-stabilized area to another.  The heavier the weight on the machine, the more stabilization is required and the more the back will tend to arch.  This is caused by the hip flexors pulling the femur into the bench, which obviously doesn’t move.  The hip flexors are attached at the other end on the lumbar vertebrae, however, and this causes a forward pull on the lower back, which causes arching.  The arching, or hyperextension, of the back also flexes the hips, which places and additional stretch on the hamstrings and thus assists in recruiting and facilitating them.  As a result it can compress the joints and disks as well as strain the muscles, fascia and tendons in the lower back.  If you already have low-back problems, this is bound to cause some aches and pains.  

A lower-back condition can make it very difficult to train your hamstrings.  The hyperextension of the back aggravates the condition during the leg curl may be too uncomfortable.  The stiff-legged deadlift will most likely be eliminated from your workout if you have a low back problem.  Sprint training may not be feasible.  One slight-variation alternative is a leg curl unit that is angled at the hip.  This type of machine appeared on the scene approximately 20 years ago, and, in my opinion, it serves two purposes:  It assists in keeping the lower-back from arching excessively, and it provides more hip flexion, which helps recruit the hamstrings.  


The lastest seated leg curl machines are also designed to facilitate hamstring recruitment.  Even so, I would warn trainees who have had sciatic pain to be very careful and also to avoid hyperextension of the knee. (Please refer to the seated leg curl article at softtissuecenter.com).  


These are some of the possible problems you can encounter when doing leg curls.  If your gym has the newer type of machine that is angled instead of flat, give it a try and see if it is more comfortable and effective. 
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