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	Anatomy of Shoulder Joint

"Swimmer's shoulder is a term for a variety of problems associated with the muscles, and tendons of the rotator cuff, as well as numerous ligaments, the bursa, and the bony structures which make up the shoulder joint: 

· The four muscles that make up the cuff: Supraspinatus, Infraspinatus, Teres minor, Teres major 

· Shoulder socket (glenoid) and shoulder capsule - head of the humerus 

· Acromioclavicular joint with ligament 

· Coracoacromial ligament 

· Bursa below acromion and coracoacromial ligament 

· Biceps tendon 

· Supraspinatus tendon (below bursa) 

The name "rotator cuff" originates from the fact that the four muscles rotate the humerus: upward, inward, and outward. In addition, the rotator cuff muscles hold the humerus secure in to the socket. 

Rotator cuff injuries are common, not only with swimmers. Common symptons are pain and difficulty raising the arm. Many people cannot lie on the affected shoulder and wake up at night with discomfort. Weakness when trying to lift objects is noticed. 
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Top: Bones, shoulder capsule and ligaments of the shoulder girdle seen from the front.
Left: Bones and muscels of the shoulder girdle seen from the from the front (inset to the left) and from the back (inset to the left). The bursa is below the acrmion and the coracoacromial ligament. The supraspinatus tendon passes between the bursa and the head of the humerus. 

	1. 
	Predisposing factors

The following factors may cause or enhance swimmer's shoulder: 

1. Reduced flexibility of the muscles of the shoulder girdle 

2. Instability of the shoulder capsule 

3. Weak shoulder blade and posterior rotator cuff muscles (spinatus) 

4. Anatomy of shoulder (big or downsloping or spurred acromion (inherited) and/or thickened coracoacromial ligament (inherited, acquired) 

5. Poor posture 

6. Poor posture while sitting (hump back position, shoulders forward) 

7. Sleeping on extra-firm mattress on your side 

8. Rapid increase in mileage per week 

9. Improper stroke technique and mechanics 

10. Swimming with the eyes facing forward rather than down (freestyle) 

11. Lifting the head to breathe rather than rolling the body (freestyle) 

12. Overuse of paddles, especially large ones 

13. Lack of adequate dryland training to build up muscle strength and stability. 

	 
	Some Preventive Measures

1) Improve flexibility by stretching

Decreased flexibility of the muscles may cause pain. The same is true for muscles of the shoulder girdle that are too weak. You have to stretch and strengthen but do it right. Stretching: Don't stretch too much. Stretch the muscles but don't stretch the shoulder capsule which causes instability of the shoulder joint: stretching exercises for swimmers. Some muscles tend to shorten, in particular the pectoralis which contributes to the poor posture typical for many swimmers. 

2) Strengthening exercises

How to strengthen: Put emphasis on strengthening the rotator cuff and shoulder blade muscles, because this helps - among other factors - to stabilise the shoulder joint: selected strengthening exercises (PDF-File). 

	3) Verbessere deine Haltung
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	3) Improve posture
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Characteristics of swimmer's posture (s. photo to the left):

· Head (chin) is forward: Ear is in front of shoulders 

· Upper chest and shoulders are forward due to weakness of posterior shoulder/scapular muscles, contracted pectoral muscle: Arms in front of hips 

Characteristics of correct posture (s. photo to the right):

· Head/chin pulled back: Ear is lined up over the shoulders 

· head, shoulders and hip are lined up 

Try to keep these postural patterns also at daily work, in particular when sitting at a desk or PC. 

A correct posture prevents shoulder problems, in addition the more streamlined position will help to reduce drag. 

	 
	4) Swimming Technique/Stroke Mechanics

Shoulder injuries are observed and develop mainly with freestyle and butterfly swimming. Back- and Breaststroke seem not to be the causative problem. In freestyle and butterfly in 90% of all cases these problems arise with the so called impingement. Impingement is the condition when the head of the humerus can migrate upwards, smashing the superior rotator cuff (supraspinatus) tendon against the acromion and the coracoacromial ligament (s. figure at the top, to the right showing shoulder anatomy). This occurs: 

· when the shoulder joint is hypermobile (too flexible, naturally or by wrong stretching technique) 

· during recovery and catch 

This is also the case when the arm is rotated internally (pinky leading, palm looks outwards) during recovery which leads to a wringing movement (compression) on the anterior rotator cuff tendons (supraspinatus). 

If you have a history of shoulder problems, or to avoid them, check and if applicable modify stroke mechanics as follows: 

· Avoid internal rotation of hand/forearm/upper arm complex in particular during recovery and entry. Internal rotation is when the palm is showing outwards with thumb backwards. Instead, the palm should look inwards, thumb ahead of the pinky (rotate arm clockwise). 

· Keep your elbow high during recovery, no straight arm. 

· The Stanford University Team (Head Coach Richard Quick) successfully applies a different approach: recovery with relaxed, straight arms in a ballistic way. The body roll allows to swing the arms forward in front of the scapular plane. This technique is also applied in butterfly. The head is always kept low with both strokes (personal communication Milt Nelms. 

· Consider a little wider entry as usual, more like the initial part of the butterfly pull. 

· Don't swim with a locked elbow forward reach (Van den Hoogenband never completely straightens his elbow in this phase, in contrast to Thorpe), unless you have a really great kick to help you during the catch. 

· No downward/backward forces at the catch until the forearm has descended well into the high elbow position. 

· No paddles. The problem with paddles is that there is a tendency to begin the pull much too early, as it takes longer for the hand to drop to the catch position. The head of the humerus is then forced upwards all the more. In addition, many swimmers recover with their arms rotated internally when using paddles, in particular, when they don't roll their body. 

· Avoid forceful extension or push at the end of the stroke. Instead, try to keep you elbow bent at the completion of the propulsive phase and start to rotate hand and arm externally (as Thorpe does). Paddles aggravate this problem with many swimmers. 

· Stop swimming butterfly for a while 

· Swim backstroke with the thumb leading during recovery, in contrast to what textbooks tell you, rotate arm just before entry. 

· Avoid internal rotation (counterclockwise) wherever possible (e.g. when reaching for the wall, or when kicking on the side). 

· Head position down (look at the bottom of the pool, the head hides in the water). Don't turn or lift the head to breathe, instead roll your body [more about efficient freestyle swimming]. 
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	Hackett - Thorpe - Klim 3 examples (from the left) with different technique:

Hackett and Thorpe keep their elbows high with external rotation of the fore- and upper arm (clockwise). Following entry Thorpe extends is arm more in front, which is actually a disadvantage with respect to impingement prevention. Thorpe keeps his elbow bent at the completion of his propulsive phase as he rounds off the stroke and partially turns his palms toward his body (supination). 

In contrast, as a butterfly-swimmer, Klim keeps his elbow straight during recovery when swimming freestyle. This is somewhat risky, but obviously he has the anatomical predisposition that cause no impingement, or, he as an excellent flyer has learnt how to protect his shoulder from injury resulting from this actually dangerous technique. 

	

	

	Further Reading Material in English:

Marshall Adams: A Superior Model for Swimming Success 

Quellen / Sources:

· J. Weineck, Sportanatomie, perimed Fachbuchgesellschaft, Erlangen, Deutschland 

· Vorbeugende Ausgleichsübungen gegen Überlastungsschäden im Sportschwimmen 

· Richard H. Strauss, Sports medicine and Physiology, W.B. Saunders Company, Philadelphia, London, Toronto 

· Marshall Adams: A Superior Model for Swimming Success. Swimming Technique, 38 (1), 2001 

· Wendy Weil: Preventing Shoulder Injuries/Tips for Building Stronger Shoulders. SWIM, 17 (3&4), 2001 

· Southern California Orthopedic Institute [Anatomy] [Rotator Cuff Disease / Impingement] 


