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EBM

• Evidence-Based Medicine is not “cookbook” medicine.

• Defining Clinically Relevant Questions
• Searching for Best Evidence
• Critically Appraising the Evidence
• Applying the Evidence
• Evaluating the Performance of EBM







Position Statements

• Ankle Sensorimotor

• Shoulder Hip Relationship

• Single Leg Balance
Proximal Control



Purpose

• Enrich your connection with the evidence on contralateral exercise

• Two ways you can incorporate contralateral exercise



Outline

• Background on Regional Interdependence
• Regional Interdependence Theory Defined
• Key Terms
• Theories on Mechanisms
• Research on Theories
• Clinical Evidence Examples of Contralateral Exercise
• Practical Application



• Look at the hand to the left and to the right



Background on Regional 
Interdependence



Regional Interdependency
• Describes the interconnectedness of regions 

and/or systems within the body when considering                       
the source of a patient’s symptoms 
(Seuki, Cleland, & Wainner, 2013)

• Biomechanical & neurophysiological principles (Seuki et al., 2013)



Contralateral Exercise



Turbulence

Rough Air





BIOMECHANICAL:
Connections and Compensations
• Biomechanical tensegrity/bio tensegrity (Page, Frank, & 

Lardner, 2010; Levin & Martin, 2012; Ingber, 2008) 
• Fascial lines – postural and/or functional (Myers, 2009)



NEUROPHYSIOLOGICAL: 
Neural Mechanisms
• Joint receptors, muscle spindle, and GTO 

(Burgess, Wei, Clark, & Simon, 1982) 
• Contralateral muscle activation proportional to strength of contraction 

(Sherrington, 1905)



Supraspinal Mechanisms:
Brainstem and Above

•Ideomotor theory/ Anticipation
(Massen & Prinz, 2009)

•Motor Irradiation
(Abreu, Lopes, Sousa, Pereira, & Castro, 2015)

•Neural coupling 
(Balter & Zehr, 2007)



Research on Theories
vBiomechanical

vTensegrity
vFascial Lines

vNeurophysiology
vReciprocal Innervation
vNeuromuscular Control

vSupraspinal Mechanisms
vIdeomotor Phenomenon
vMotor Irradiation
vNeural Coupling





• Tension dependent building model

• Mechanical forces at the cellular level



• Review of Cadaver studies
• Physical evidence 
• Fascia/ fascia sheath connecting body







• Patients with SI joint dysfunction 
• Increased contralateral anterior GH translation



Research Neurophysiological 

• Reciprocal Innervation

• Neuromuscular Control



Sherrington: “The Father of Neurophysiology”

• Reciprocal Innervation

• Nobel Peace Prize in 1932



HILTON’s LAW

• Nerves innervate muscles surrounding a joint

• The skin superficial to the muscle

• Also innervate the inner joint



• Ideomotor Phenomenon

• Motor Irradiation

• Neural Coupling

Research

Mechanisms



Ideomotor Phenomenon (Massen & Prinz 2009)

• Perception of the action guides the planning for that motion

• Consequences for your action as shown on MRI



Motor Irradiation (Sherrington 1907)

• Motor response that spreads through the body after contraction

• Contralateral effects from adaptive neural circuits

• Frontal Cortex and Temporal Lobe



Motor Irradiation



Neural Coupling

• Storytelling

• Rhythmic Pattern of Activities (Balter & Zehr 2007)

• Bimanual Hand Movements (Garbarini & Pia 2013)



• Strength
• Type of Contractions
• Neural Adaptations

• Pain
• Hypoalgesia effects
• Pain Behaviors

• Function
• Prevention
• Flexibility
• Return to activity





• Contralateral strength gains from unilateral resistance training 
(Munn, Herbert, Gandevia, 2004)

• Neural Adaptations of strength training
(Zhou, 2000)



• Isometric contractions 

• Muscle activation in Contralateral limb

• Counter rotational force   



• Healthy Subjects completed Eccentric Exercise

• 4 sets of 10 reps at 60°/s

• Increased muscle activation

• Neural Activity



• 115 Subjects with control group

• Differences in speed of sets

• 7% increase in strength after 3 sets fast 

• Unexercised elbow flexors 



• Added Contralateral Exercise

• Post-surgery 26 weeks outcomes

• No significant change in strength percentage



• Post-Surgery 9-weeks

• Quad strength deficit

• Absolute strength changes



Pain



• 2 minute grip hold

• Pain pressure threshold decreased

• Hypoalgesic effects of isometric exercise



• Electrical stimulation to deltoid

• Pain thresholds lower leg

• Descending endogenous-opiate theory



• High Intensity Eccentric Exercise

• Decreased activation and work capacity in contralateral limb

• Immediate, 24h, and 48h effects



• Case Study

• Female Cheerleader diagnosed with “Frozen Shoulder”

• Numeric Rating of Pain Scale 10 to 0 over 5 weeks

• Contralateral Exercise, Breathing, and Electrical Stimulation





• Unilateral static and dynamic hamstrings stretching

• Increased contralateral hip flexion range of motion
• 5.7% with static stretch
• 8.4% with dynamic stretch



• Increased contralateral muscle fatigue

• Four separate bouts of unilateral cycling

• Central Nervous System Recruitment and Decruitment



• Contralateral warmup in baseball players
• 5 TMR
• 5 TWG

• Improved IR and ER ROM (Gamma et. al. 2014)
• 19.2° ± 10.78°
• 13.6° ± 5.98°



Joint Receptors
• Proprioceptive knee balance improved balance in contralateral leg

• (El-Gohary et al. 2016)
• Thermal hypoesthesia decreases sensation on contralateral side 

(Enax-Krumova Enax et al. 2017) 



Contralateral Changes Post-ACL Reconstruction

• Deficit in joint angle proprioception in contralateral knee



Practical Application

• Evidence to incorporate contralateral exercise

• Pain, Strength deficits, and decreased ROM

• Kinetic Chain to More Global View 



Practical Progression 



Orthopedic 
Evaluation

Intervention to 
Pathoanatomical 

Structures
Outcome



Treatment
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Patient Outcomes
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