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Golf Swing

The information that follows is a report to Athletic Fit Canada on behalf of the Golf Institute of Canada, Inc.
[image: image1.jpg]


The golf swing is an extremely complicated stroke.  Only slight variations will achieve drastically different results.  Referring to the diagram, the beginning of the swing is at 1, and continues on until 8.  The path of the club head follows an arc around the golfer’s body, passing through the frontal, sagittal, and transverse planes on a roughly 45 degree angle from the ground.  Since there are so many different ways to hit a golf ball, with no one way being “correct”, muscle movement and injuries vary from person to person.
Joints
There are three main joints that are stressed when playing golf.  These include the wrist, the elbow, and the shoulder.  Although both the knees, as well as the hip, are often moved (see pictures 5-8), these joints are not quite as important and no injuries usually occur in these areas.  Power is definitely gained from their movement though.  Another area that is involved with movement is the trunk.  Though technically not a joint, it is extremely important in the golf swing, and is an area where injuries do occur.  The following descriptions are for a left handed golfer.  Although more rare, I am one of them, so it’s easier for me to explain

Wrist
The wrist joint is a condyloid articulation, and more generally a synovial joint, and is very important in the game of golf.  This means it is bathed in synovial fluid, allowing a great deal of mobility.  At the beginning of the stroke, the wrists are pointed downwards slightly.  They will be flexed upwards by the top of the backstroke, bent down again at contact, then up again at the top of the follow-through.  

Elbow
The elbow is a hinge joint, so although it cannot move side to side, its stability is key to golf.  The left elbow will be bent throughout the stroke.  It will conform to the movements of the right elbow, and may be slightly more bent or straighter at different times.  The right elbow, however, will be kept straight throughout the golf wing, until the follow-through, when it will bend as the club turns around the body.

Shoulder

The shoulder, or glenohumeral joint, is a synovial joint, and more specifically a ball and socket joint.  Both shoulders twist to left and up during the backswing, then right and down during the downswing.  The shoulders finish off the follow-through by turning up and to the right.

Muscles and Bones
There are about 22 muscles that are used to power the golf’s downswing.  The descriptions are again for a golfer that shoots left.

Hip

The gluteus maximus, gluteus medius, quadratus femoris, pyriformis, superior gemellus, inferior gemellus, obturator internus, obturator externus, and gluteus minimus are all involved in the lateral rotation of the hip.  This rotation is very important to generate power, as it shifts the golfer’s body weight towards the target.  Some of the bones that move in this area include both of the femurs, tibias and fibulas, which both internally and externally rotate; and the pelvic bones, which pull the leg bones into their movements.  
Spine
There are three rotators of the spine, the external obliques, the multifidus, and the rotators.  The external obliques are the most important.  During the backswing, the right obliques flex (concentric), while the left obliques extends.  This happens because the torso twists to the left.  During the downswing, the opposite takes place.  This happens because the torso twists to the right.  This motion is carried through the follow-through.  The bones in this area that are twisted are the vertebrae, from the lumbar all the way up to the cervical.  

Arms
The six main muscles used to move the arms are pectoralis major, posterior deltoid, teres major, latissimus dorsi, triceps brachii, and anconeus.  The pecs allow for interior rotation, both in the backswing (right pec) and downswing (left pec).  The posterior deltoid is involved in shoulder abduction, the left for the backswing and the right for the follow-through.  Teres major allows for the shoulders to internally rotate, the right muscle for the backswing, and the left muscle for the downswing.  The lats internally rotate the arm, the right shoulder on the backswing and the left shoulder on the downswing and follow-through.  Both the triceps brachii and the anconeus extend the forearms at the point of contact with the ball.  The bones in this area that are most important include the humerus, the radius, the ulna, and the scapula.  The scapula is very important, protracting both in the backswing (right side) and the follow-through (left side).  The bones of the arm are what guide the club, so it is necessary to be aware of their movement.  

Wrists
There are four tiny muscles of the wrist that help in a successful swing.  The flexors in the left wrist are active by the top of the backswing, with the extensors in the right wrist being active by the same point in time.  The carpals, metacarpals, and phalanges are extremely necessary to maintain a proper grip of the golf club throughout the swing.

Injuries
There are four major areas where golfers will suffer pain.  These include the shoulder, the wrist and hand, the elbow, and the back.  While the back is technically not a joint, it is where most problems occur, even for professionals.  Since golf is not a contact sport at all, joint problems and injuries are all directly from a player’s mistakes or overuse.

Shoulder
Problems are most frequently seen in the leading arm (right arm for a lefty), with the acromioclavicular joint being the most effected (more so than the glenohumeral).  This is due the major cross-body adduction, with the arm elevating to 120 degrees.  The cartilage starts to deteriorate, and repeated compression during the back swing can cause anterior shoulder pain.
Wrist and Hand

Problems most frequently occur in the leading hand and wrist.  Even though it undergoes less palmar-flexion and dorsi-flexion than the trailing hand, it sustains a larger arc of ulnar and radial deviation.  Problems most occur due to amateurs’ poor wrist control and sloppy movements.  While fractures are very rare, some golfers may injure the hamate (a triangular bone below the ring and middle fingers.  Accounting for a third of all hamate breaks, golfing can stress the bone what a shot is hit “fat”, when the club makes contact with the ground before the ball.  One tendon problem in the wrist is De Quervain’s Disease, an overuse injury of the abductor pollicis longus and extensor pollicis brevis in the forearm.  The cause is an overly tight club grip and ulnar deviation during the stroke.

Elbow
There are two main elbow problems for golfers: lateral epicondylitis (known as tennis elbow) and medial epicondylitis (known as golfer’s elbow).  The former is more common.  It happens on the outer aspect of the leading elbow, when the extensor mass contract during the swing (similar to a tennis backhand).  Golfer’s elbow is an overuse injury that occurs in the musculo-tendinous origins of the flexor pronator mass.  It also results from poor technique from amateur golfers, creating more stress on the joint.
Back
Nearly 80% of golfer’s will suffer low-back pain at some point during their careers.  For amateurs, poor conditioning, poor technique, and lack of practice all lead to this problem.  The golf swing is now taught as having a large shoulder turn with minimal hip twisting.  It increases club head speed, but also torque on the back.  It becomes vulnerable at both the top of the backswing and in the hyperextension involved in the downswing and follow-through.  Muscle strains, facet disease or herniated discs in the spine are all problems many golfers will have to deal with.
Medical Procedures/Treatment
Shoulder

To help the AC joint, one way is to simply shorten the backswing to reach a maximum of a 1 o’clock position instead of 3 o’clock.  Temporary relief can be found using NSAIDs, while long-term problems may need an intra-articular steroid injection.  This can reduce the pain for up to 12 months.  Another solution, if the golfer also has arthritis, would be a resection of the distal clavicle, which could ease the pain on the AC joint.
Wrist and Hand
A fractured hamate, clarified with the use of a carpal tunnel X-ray view or a CT scan, will rarely heal if severe.  The bone fragments may need to be surgically removed, upon which full movement will return in 4-6 weeks.  For De Quervain’s Disease, splints, taping and NSAIDs will help, but severe cases may need a corticosteroid injection.

Elbow
Right away, a corticosteroid injection will help with lateral epicondylitis.  Even so, a golfer would be wise to consult a golf pro on how to change grip and reduce swing errors so the problem does not persist.  As well, a club with a larger grip and flexible shaft will help reduce tension.  Surgery is the last-ditch option.  The treatment for medial epicondylitis is identical, except for a rehab program that should follow the injection mentioned previously.
Back

The simple way to reduce back pain is to improve one’s technique.  Though a pro may be expensive, a painless game is more important.  Also, improving physical fitness will reduce fatigue during a game, thereby keeping proper technique for longer.  An effective warm-up and stretching routine before a game will help to alleviate the risk of injury too.  To treat facet disease (a deterioration of the facet joint, which connects vertebrae to one another), laser facet thermal ablation will be used.  It is basically fibre optic surgery to clean the joint and deaden the nerve that causes pain.  For the treatment of a herniated disc, a percutaneous arthroscopic discectomy would be used.  This procedure removes a small section of the disc that is pressing against the nerve, and therefore removes the pain.
Concluding Statements
The game of golf is a sport that involves many complicated movements.  The difficulty of perfecting these movements, and repeating them consistently, is what make the game so challenging and enjoyable.  Due to the many parts of the body that come into play, it is very difficult to design equipment to solve all the problems of the body.  However, it is important to note that most injuries come simply from the game itself, and no piece of equipment could ever solve them.  Strengthening the applicable muscles, being more flexible, and having better overall fitness would make the biggest difference.  With that being said, certain problems can be helped.  A larger grip and more flexible shaft on a golf club will help with the elbow joint issues that plague many golfers.  As well, developing a club that will increase club head speed will help many golfers with back pain.  Golfers could revert back to old swing style, which may lack power but is not as stressful to the back.  At this time, the Golf Institute does not recommend any changes to either golf shoes or balls.
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