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Incidence of Shoulder Injury
in Swimmers

Why?
Most = Propulsive forces = Fatigue of the
frequent are through the muscles of the
orthopedic shoulder and arm rotator cuff,
injury in (70% in freestyle) scapular
Repetitive use musculature
Elite’s can log up to and chest
Prevalence is 9 miles per session Reduces

swimmers

40% between Master’s swimmers stability and
91% - NCAA routinely 3000-5000 control of the
yards shoulder joint

That’s 2500-3000

revolutions!

4/15/22



Swimmer’s Shoulder

Initially thought to be a form of impingement.

Impingement

Coraco-acromial arch

= The "roof” of your shoulder

= The rotator cuff compresses
against these structures as the

arm lifts.
Coracoid impingement
= Subscapularis pinches against
bone as the arm crosses in front Tendinosis
of the body. = Qveruse injury resulting in
tendon weakness degeneration
= Think crossing midline during a and pain.
pull or under-rotation of the = Associated with increased swim
body. time and weekly distance

Phases of the Freestyle
Swim Stroke

Early Recovery Mid-Recovery Late Recovery
-Posterior Deltoid -Middle Deltoid -Middle Deltoid
-Middle Deltoid -Upper Trapezius -Anterior Deltoid
-Rhomboids -Serratus Anterior -Serratus Anterior
-Infraspinatus -Rhomboids

-Subscapularis

End of Pup —< Glide/Reach

-Subscapularis - -Anterior/ Middle Deltoid
-Posterior/Middle Deltoids -Upper Trapezius
-Supraspinatus == -Rhomboids

Late Pull Through Early Pull Throug
- Latissimus Dorsi -Pectoralis Major
- Subscapularis Mid Pull Through -Teres Minor (extension)

-Serratus Anterior
-Pectoralis Major
-Latissimus Dorsi
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Causes of Shoulder Pain

Altered Position
Poor mechanics
Muscular fatigue
Poor control of
movement

Glenoid Labrum Wear

= Labrum is Tissue that
surround the head of
the humerus and the
scapula.

(Neuromuscular motor Function to create

control)

Shoulder Joint Laxity

stability
Wearing result of micro-
instability.

Rotator Cuff Tendinopathy

Altered Swim Mechanics - Freestyle

Low Elbow During

Catch & Pull
Inability to maintain
scapular stability
during pull

Reduced propulsion
Reduced distance

per stroke (DPS)
Reduced speed

Short Pull Low arm during
Early hand exit Recovery
Reduced propulsion Scapular fatigue
Reduced humeral Reduced flexion and
extension and internal scapular upward rotatio
rotation, pain Wide hand entry
avoidance Improper position with

and entry- Associated

with “thumb entry”
Hyperflexion of arm

4/15/22



Mechanical Flaws

Recovery — Low elbow and Hyperflexion of shoulder
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Virag, B., Hibberd, E. E., Oyama, S., Padua, D. A., & Myers, J. B. (2014). Prevalence of freestyle biomechanical errors in elite
competitive swimmers. Sports Health: A Multidisciplinary Approach, 6(3), 218-224.
https://doi.org/10.1177/1941738114527056
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Mechanical Errors

Catch — Over rotation, under, rotation

i: Over-rotation ii. Under - rotation

Virag, B., Hibberd, E. E., Oyama, S., Padua, D. A., & Myers, J. B. (2014). Prevalence of freestyle biomechanical errors in
elite competitive swimmers. Sports Health: A Multidisciplinary Approach, 6(3), 218-224.
https://doi.org/10.1177/1941738114527056
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Mechanical Errors

Pull — Low elbow

Virag, B., Hibberd, E. E., Oyama, S., Padua, D. A., & Myers, J. B. (2014). Prevalence of freestyle biomechanical errors in elite
competitive swimmers. Sports Health: A Multidisciplinary Approach, 6(3), 218-224.
https://doi.org/10.1177/1941738114527056

Mechanical Errors

Pull = Cross Midline — Impingement position

Virag, B., Hibberd, E. E., Oyama, S., Padua, D. A., & Myers, J. B. (2014). Prevalence of freestyle biomechanical errors in
elite competitive swimmers. Sports Health: A Multidisciplinary Approach, 6(3), 218-224.
https://doi.org/10.1177/1941738114527056
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Altered Swim Mechanics - Butterfly

Correct Position

Hand Entry

= Arms enter straight, in line with
shoulder

=  Palms down,

Catch

= Hands sweep out to with high,
flexed elbow, scapula is elevated

Pull

* Forearms straight down, arms
sweep inward and back towards
feet.

Recovery

¢ Shoulder extends, elbows lift,
scapula pull back, arms externally

Compensation Pattern

Hand Entry

= Arms enter wide, outside shoulder

= Palms flat or inward,

= Forearm enters first

Catch

= Elbows low, scapula depressed,
protracted and rotated inward.

Pull

= Low elbow, arms wide

Recovery

= Elbows lift, scapula do not fully pull
back, arms externally rotate and
abduct.

Altered Swim Mechanics - Backstroke

Correct Position
Hand Entry
= Arms enter straight, in line with
shoulder
= Palms outward, little finger first
Catch
= Hands sweep out to with high elbow,
hand supinates to catch the water
Pull
* Forearms straight down, elbow

flexes, arms sweep inward and back
towards feet.

Recovery
* Shoulder flexes, shoulder blade lifts,
arm internally rotate and abduct

Compensation Pattern

Hand Entry

= Arm enters wide, outside shoulder

= Unable to turn to make a pinkie
finger down entry

Catch

= Arm low, scapula down and rotated
inward.

= Increase in body rotation.

Pull

= Reduced external rotation

Finish

= Early finish, reduced internal
rotation.
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Altered Swim Mechanics - Breast Stroke

Correct Position

Streamline

= Shoulders flexed, elbows extended
enter straight, in line with shoulder

= Palms turn outward

Catch

= Hands turn out and up to grab
water.

= Maintaining high elbow hands
supinate.

Pull

* Forearms straight down (IR), arms
sweep inward (Adduct) and back
towards feet. (Extend)

Recovery

e Arms adduct, hands in front of the
chest.

Compensation Pattern
Hand Recovery
= Arms travel midline and fail to flex
fully. Arms flatten with reduced
internal rotation , outside shoulder
= Palms flat or inward
Catch
Decreased scapular upward
rotation.
Arms flatten with reduced internal
rotation , outside shoulder
Palms flat or inward
Elbows low
Pull
= Low elbow

4/15/22

Risk Assessment

Mobility
- Increased or
decreased
shoulder motion
- Rounded
shoulder position
- Reduced

Client reports shoulder flexion

- Stroke
Specialization
- Low scores on
patient outcomes

Swimming Technique

Assessment

Posture
- Rounded upper back
and forward shoulder
position
- Anterior glenoid —
shoulder position
- Swimming
Mechanics

Strength and
Endurance

- Decreased ER and
IR strength and
endurance
- Impaired
scapulohumeral
rhythm
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Prevention

Self Assessment

Target Areas
= Assess Mobility of the shoulder, neck and spine

= Assess core/trunk control
= Assess muscular strength and endurance of the shoulder girdle

= Address Common Training Flaws
= Swimming Volume
= Mechanical Errors

15

Prevention — Self Assessment

Shoulder Mobility — External Rotation

Start: Laying on Finish: Rotate arm Limited: Arm is
back, knees bent, back toward surface unable to lay flat on

feet flat. table.

Pass: Arm laying flat

Arm at 90 degrees on table

from body, hand
pointed upward.
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Prevention — Self Assessment

Shoulder Mobility — Internal Rotation

Start: Laying on Finish: Rotate arm Limited: Arm is

back, knees bent, back toward surface unable to rotate

feet flat. forward to at least
Pass: Arm rotates 45 degrees.

Arm at 90 degrees forward at least 45
from body, hand degrees

pointed upward.

Prevention — Self Assessment

Shoulder Mobility — Shoulder Flexion

Start: Laying on Limited: Arm is
back, knees bent, unable to touch the

feet flat. table with a bicep
to ear position.

Pass: Arms to lay on
the table with bicep

to ear.




Prevention — Self Assessment

Trunk Rotational Stability — Bird Dog

Start: Hands and knees Finish: Arm and opposite leg

position. Chin tucked, spine in extended.

a mid range position Pass: No rotation occurs, spine
remains in the start position.

Prevention — Self Assessment

Trunk Rotational Stability — Bird Dog
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Prevention — Assessment

Poor Scapular Control

Prevention Strategies - Targets

= Restore Range of motion
= Strength
= Restore motor control

= Consider the whole body
Coordination of movement through the kinetic chain
* Identify and improve weak links in the chain

= Employ Proper swim mechanics

= Properly progress swimming volume
Cease activity when technique fails

22
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Interventions — Restoring Flexion

Interventions — Restoring
Rotation
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Interventions — Corner Stretch

Interventions — Side Laying
External Rotation
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Interventions — Plank Plus
Progression
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Interventions — Shoulder ER with towel

Interventions — No Money Drill
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Interventions — Bird Dog
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Interventions — TRX Scapula Slide
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Interventions — Shoulder ER
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Interventions — Shoulder Extension

Interventions — Around the world
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Sample Progression

Phase 1 Phase 2

Restore motion!!
Scaption
Shoulder extension
ER with towel
Plank plus
Side external
rotation
Limit Range, low

Bird Dog with arm
challenge

Band Bilateral ER
Wall Slide

ER at 90 degrees
10-15 repetitions
RPE 5-6/10

Increase repetitions

loads through full range of
motion

Phase 3

Around the worlds
Wall slide with
resistance

Scaption with Holds
Repetitions 8-10,
RPE 7-8/10

Goal is to increase
strength

Interested in a consultation?

If you have shoulder pain
or any other condition you
would like to assess please
contact me:

Summit Physical Therapy
103 West Seneca Street
Manlius, NY 13104

Office: 315-682-3387

Interested in other great
information our podcast or
coaching services?

Visit:

Email me:

Call me: 315-525-2209
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http://www.arosportscoaching.com/

Thank you!
Contact Information:
Adam Ruszkowski

315.525.2209

Adam@arosportscoaching.com

ARO
COACHING
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