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Necessity was certainly the mother of invention when it came to the seated leg curl machine.  The fact is, the seated leg curl isn’t as popular an exercise as it deserves to be.  


Leg curl machines in general are designed to train the hamstring muscle group.  The hamstrings consist of three muscles in the posterior thigh or back of the thigh — the biceps femoris, the semimembanosus and the semitendinosus.  The biceps femoris is found in the outer, or lateral, area of the hamstrings.  As with the biceps brachii in the arm, the biceps femoris has two heads, or muscle bellies, the short and long heads.  The muscle in the middle is the semimembranosus, and the inner muscle is the semitendinosus.  


All of the hamstring muscles except the short head of the biceps femoris originate on, or attach to, the pelvis at the ischial tuberosity, which is the bony part of the pelvis that you sit on.  If you’re sitting as you read this, shift your weight from side to side to feel the bone.  That’s the ischial tuberosity.  Sometimes when trainees have tendinitis of the hamstrings at the ischial tuberosity, they can feel pain when they sit for a prolonged time.  Other muscles attach there too, but that’s a subject for another column.  


The short head of the biceps femoris originates on the lower part of the femur, which is the thigh bone.  The biceps femoris inserts, or attaches at the other end, on one of the lower-leg bones, the fibula.  The semimembranosus inserts on the back side of the major lower-leg bone, the tibia, while the semitendinosus inserts on the medial part of the tibia.  The action of the hamstrings is to flex, or bend, the knee and to extend, or straighten the hip.  Those movements are the crux of this month’s column.


You perform standard leg curls by lying facedown on a flat surface and flexing your knee against the resistance selected on a weight stack.  While it may appear to be an ideal exercise, there’s a real biomechanical problem.  The hamstrings are what are known as two-joint muscles; that is, they affect two joints, in this case the hip and knee.  When you’re lying facedown on a flat leg curl bench, you can move your knee from full extension (straight) to full flexion (bent), which is, of course, what you want.  The problem is, however, that when you’re lying facedown on a bench, your hips are in extension; that is, your thighs are in line with your pelvis.  


A two-joint muscle must be stretched at both joints to be fully facilitated, or recruited.  The hamstrings are maximally stretched when you straighten (extend) your knee and bend at the hips (flex).  If your hips are straight, you reduce the stretch to a degree, so recruitment is reduced and the exercise becomes less effective.  Apply that to a standard lying leg curl machine, and you have a piece of equipment that doesn’t meet a basic biomechanical requirement.  


The initial answer was to create a bend at the hip in the machine, and angular machines became very popular.  The flexion at the hip was a step in the right direction, but it still wasn’t enough.  The seated leg curl machine was the next logical step.  It places you in a seated position with your upper thigh braced against a pad and your feet against a pad as well.  You perform what looks like a reverse leg extension — and the hamstrings are stretched at both joints, giving you a maximal stretch.  


The accompanying photos of Frank Vassil demonstrating this month’s exercises were taken at World Gym in Venice, California, with the permission of Joe Gold.  (For those who may not know, Joe Gold is a bodybuilding pioneer because of the equipment he developed and also the fact that he’s the founder of both Gold’s Gym and World Gym.)  In performing this exercise, make sure you control the speed at the top of the movement.  Don’t let the weight slam up ballistically, which could cause a knee injury.  


The seated leg curl is quite a good exercise; however, it does have it drawbacks.  Some may be quite obvious, while others are very subtle and confusing.  One of the more subtle hazards occurs if trainees have an injury to the L5 or S1 nerve roots in the lower back.  Those nerve roots contribute to the formation of the sciatic nerve.  They start in the lower back and pass underneath the gluteal muscles, traveling with the hamstrings and down in to the calf and the foot.  The nerve root may be irritated due to a disk herniation, bone spur, narrowing of the space where the nerve exits, or excessive motion in the lumbar spine, sometimes referred to as instability.  If the nerve roots are irritated enough, the symptoms may manifest as pain, tingling, numbness and perceived temperature changes, and you may feel burning and weakness of the muscles they supply, which may be perceived as a hamstring injury or pain.  


If the irritation is subtle, the pain may only occur when the nerve root is provoked.  That may be the case if the seated leg curl causes you pan or any of the symptoms described above in the hamstring region, calf and/or foot.  When you’re seated and your lower leg is extended, the nerve roots are stretched too.  The problem is that irritated, or inflamed nerve roots don’t want to be stretched, as it can bring on symptoms.  So, if you have pain or unusual symptoms in your thigh, calf or foot, especially when the knee is nearly straight, please have it evaluated by a sports chiropractor, orthopedic surgeon, neurosurgeon or osteopath.  Don’t attempt to diagnose your own problem.  


Another problem arises with trainees who have a torn or overstretched anterior cruciate ligament (ACL).  Leg extensions certainly aren’t a good idea for people who have torn an ACL.  The movement causes the ACL to be stretched too much in the forward direction.  Theoretically, the seated leg curl could cause a similar stretch of the ACL, except that the hamstrings are firing, which should pull the tibia backward and reduce the stretch on the ACL.  If you’ve had an ACL injury or surgery and you feel pain after you perform this exercise, stop using it. 


Still another problem among people who perform seated leg curls is discomfort from compressing their thighs against the pad.  It’s particularly common in trainees who have very large quads. 


The seated leg curl is a good exercise for increasing hamstring development and strength.  It can also be used in rehabilitation.  Hamstring injuries are common in sports and turn up all the time in the sports section of your local newspaper and on the evening news and ESPN.  The hamstrings are critical for running and are often injured, or strained, in track and field and football, causing many an athlete’s season to come to an end.  


If your gym has a seated leg curl machine, please give it a try.  You may wish to use it as a supplement to your other hamstring exercises, such as Romanian deadlifts, stiff-legged deadlifts, good mornings, hyperextensions or glute-ham-gastroc raises.  It’s a good way to end your hamstring workout. 
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