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Orthopedic Overuse Injuries: 
Adolescents and Adults
Michael Hopson, MD, MPH

Overview

� Overuse injuries are multifactorial, stemming from a combination of 
mechanical stress, insufficient recovery, and individual vulnerabilities. 

Prevention requires attention to training habits, biomechanical alignment, 
and personalized approaches to risk management.

� Definition

� Chronic repetitive microtrauma to tissue (bones, tendons, muscles) without 
adequate recovery

� Sports or Occupational Activities

� Importance

� High prevalence among athletes, physically active individuals, and laborers

� Significant impact on quality of life and healthcare costs

Etiology

� Repetitive Microtrauma

• Definition: Accumulation of microscopic damage to tissues (bones, tendons, 
muscles) due to repetitive stress without adequate recovery.

• Examples: Stress fractures, tendinitis, and bursitis.

� Biomechanical Factors

• Abnormal Movement Patterns: Misalignment or poor technique can increase 
localized stress.

• Muscle Imbalances: Weak or tight muscles alter load distribution, leading to 
overcompensation by other structures.

• Poor Footwear/Equipment: Inadequate support or inappropriate gear amplifies 
stress on specific areas.

Etiology

� Training Errors

• Sudden Increases in Load: Rapid escalation in intensity, duration, or frequency of 
activity without gradual progression.

• Insufficient Rest: Limited recovery time reduces the ability of tissues to repair 
microdamage.

• Over-Specialization: Repeated use of the same muscle groups in specific sports 
(common in adolescent athletes).

� Intrinsic Risk Factors

• Age-Related Vulnerabilities:

• Adolescents: Growth spurts can weaken bones and soft tissues due to rapid changes in length 
and strength.

• Growth plate vulnerabilities 

• Osgood-Schlatter, Server’s, Little League Elbow and Shoulder

• Adults: Age-related tissue degeneration reduces elasticity and repair capacity.

• Individual Anatomy: Variances like flat feet, high arches, or leg length discrepancies 
predispose individuals to specific injuries.

Etiology

� Extrinsic Risk Factors

• Environmental Conditions: Training on hard or uneven surfaces increases impact 
forces.

• External Loads: Excessive weight (e.g., backpacks, heavy sports equipment) 
amplifies stress on joints and bones.

� Psychological Contributors

• Overtraining Syndrome: Driven by competitive pressure or desire for rapid 
improvement.

• Neglect of Pain: Ignoring early signs of discomfort can lead to chronic injuries.

Common Injuries: The Shoulder

� Introduction

� Why the Shoulder is Susceptible:

• High mobility makes the shoulder prone to instability and repetitive strain injuries.

• Common in athletes and individuals involved in repetitive overhead activities.

� Key Overuse Injuries:

• Little League Shoulder

• Biceps Tendonitis

• Rotator Cuff Tendinopathy

• Shoulder Impingement Syndrome

• Glenohumeral Internal Rotation Deficit (GIRD)
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Common Injuries: The Shoulder

� Little League Shoulder (Proximal Humeral Epiphysitis)

� Definition:

• Overuse injury of the growth plate (physis) in the proximal humerus due to repetitive 
stress.

• Essentially a Salter-Harris fracture of the proximal humerus

� Etiology:

• Repetitive overhead throwing (common in young baseball pitchers).

� Symptoms:

• Shoulder pain during throwing, reduced strength, and range of motion.

� Risk Factors:

• Excessive pitching, lack of rest periods, poor throwing mechanics.

� Management:

• Immediate cessation of throwing, physical therapy, gradual return to sport with pitch 
count limits.

Common Injuries: The Shoulder

� Biceps Tendonitis

� Definition:

• Inflammation or irritation of the biceps tendon, typically at its attachment to the 

shoulder.

� Etiology:

• Repetitive overhead movements causing excessive strain on the tendon.

� Symptoms:

• Pain in the front of the shoulder, worsened by lifting or reaching overhead.

• Tenderness over the bicipital groove.

� Risk Factors:

• Overhead sports (swimming, tennis), weak rotator cuff muscles, poor posture.

� Management:

• Rest, NSAIDs, stretching, strengthening exercises, and addressing biomechanics.

Common Injuries: The Shoulder

� Rotator Cuff Tendinopathy

� Definition:

• Degeneration or inflammation of the 
rotator cuff tendons, often the 
supraspinatus.

� Etiology:

• Repetitive overhead motions, excessive 
load, or poor scapular control.

� Symptoms:

• Dull ache in the lateral shoulder, weakness 
in overhead movements.

� Risk Factors:

• Repetitive strain (e.g., swimming, baseball, 
painting), age-related wear and tear.

� Management:

• Physical therapy to improve scapular 
stability, eccentric strengthening, cortisone 
injections if severe.

Common Injuries: The Shoulder

� Shoulder Impingement Syndrome

� Definition:

• Compression of rotator cuff tendons or 
bursa under the acromion during arm 
elevation.

� Etiology:

• Repetitive overhead movements causing 
narrowing of the subacromial space.

� Symptoms:

• Pain during arm elevation, particularly 
above 90 degrees.

• Night pain or discomfort while lying on the 
affected side.

� Risk Factors:

• Poor posture, weak scapular stabilizers, 
repetitive overhead activity.

� Management:

• Rest, physical therapy (improve scapular 
mechanics), anti-inflammatory 
medications, surgical intervention in 
severe cases.

Common Injuries: The Shoulder

� Glenohumeral Internal Rotation Deficit

� Definition:

• Loss of internal rotation of the shoulder joint, 
commonly seen in overhead athletes.

� Etiology:

• Repetitive throwing causing tightness in the 
posterior capsule and altered shoulder 
mechanics.

� Symptoms:

• Reduced shoulder rotation, pain during 
overhead activities, risk of secondary injuries.

� Risk Factors:

• Baseball pitchers, volleyball players, and other 
overhead athletes.

� Management:

• Stretching posterior capsule, improving 
shoulder mechanics, maintaining balance 
between mobility and stability.

Common Injuries: The Knee

� Why the Knee is Susceptible:

• Complex joint with high load-bearing and mobility demands.

• Common site for overuse injuries due to repetitive stress.

� Key Overuse Conditions:

• Patellofemoral Pain Syndrome (PFPS)

• Iliotibial Band Friction Syndrome (ITBFS)

• Patellar Tendinopathy

• Quadriceps Tendinopathy

• Pes Anserine Bursitis
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Common Injuries: The Knee

� Patellofemoral Pain Syndrome

� Definition:

• Pain originating from the contact between the patella and the femur during movement.

� Etiology:

• Overuse of knee extensor mechanism.

• Poor biomechanics (e.g., valgus alignment, weak hip abductors).

• Patellar chondromalacia 

� Symptoms:

• Anterior knee pain, exacerbated by squatting, climbing stairs, or prolonged sitting.

� Risk Factors:

• Poor running mechanics, rapid training increases.

� Management:

• Strengthening exercises (quads, glutes), taping, orthotics.

Common Injuries: The Knee

� Iliotibial Band Friction Syndrome

� Definition:

• Inflammation caused by friction between the iliotibial band and the lateral femoral 

condyle.

� Etiology:

• Repetitive flexion/extension of the knee during activities like running or cycling.

� Symptoms:

• Lateral knee pain, often sharp and worsens with activity.

� Risk Factors:

• Tight IT band, weak hip stabilizers, downhill running.

� Management:

• IT band stretching, foam rolling, strengthening hip abductors, modifying activity.

Common Injuries: The Knee

� Patellar Tendinopathy

� Definition:

• Chronic degeneration and inflammation of the patellar tendon, usually near its 

attachment to the patella.

� Etiology:

• Repetitive jumping or heavy loading of the knee extensors.

� Symptoms:

• Pain at the inferior pole of the patella, aggravated by jumping, squatting, or stairs.

� Risk Factors:

• Sudden increase in activity, poor jumping mechanics.

� Management:

• Eccentric strengthening exercises, load management, shock-absorbing insoles

Common Injuries: The Knee

� Osgood-Schlatter’s Syndrome

� Definition:

• A traction apophysitis at the tibial tuberosity, 
caused by repetitive strain from the quadriceps 
tendon during growth.

� Mechanism:

• Repetitive pulling of the patellar tendon on the 
tibial tubercle during activities.

• Associated with growth spurts when bones grow 
faster than soft tissues, leading to increased 
tension.

� Risk Factors:

• High-impact sports (soccer, basketball, 
gymnastics).

• Poor flexibility of quadriceps or hamstrings.

� Symptoms

• Pain and swelling at the tibial tuberosity, worsened 
by activity.

• Tenderness to palpation over the tibial tubercle.

• Visible or palpable bony prominence.

� Treatment

� Activity Modification

• Limit high-impact activities until 
symptoms improve.

� Stretching and Strengthening

• Focus on improving flexibility of 
quadriceps and hamstrings.

� Symptom Relief

• Ice packs to reduce pain and 
inflammation.

� Supportive Measures

• Consider bracing or taping to 
offload stress from the tibial 
tuberosity.

Common Injuries: The Knee

� Pes Anserine Bursitis

� Definition:

• Inflammation of the bursa located at the 

medial knee, where the sartorius, gracilis, 

and semitendinosus tendons insert.

� Etiology:

• Repetitive stress or friction at the medial 
knee.

� Symptoms:

• Medial knee pain, tenderness, and swelling, 
aggravated by climbing stairs or kneeling.

� Risk Factors:

• Tight hamstrings, poor biomechanics, 

obesity.

� Management:

• Stretching, icing, anti-inflammatory 

medications, and physical therapy.

Common Injuries: The Elbow

� Why the Elbow is Susceptible:

• Complex hinge joint that endures repetitive stress during activities involving 
gripping, throwing, or lifting.

• Overuse injuries often stem from repetitive motion and poor mechanics.

� Key Overuse Conditions:

• Lateral Epicondylitis (Tennis Elbow)

• Medial Epicondylitis (Golfer’s Elbow)

• Little League Elbow

• Olecranon Bursitis

• Ulnar Nerve Entrapment
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Common Injuries: The Elbow

� Lateral Epicondylitis (Tennis Elbow)

� Definition:

• Inflammation or microtears in the extensor 
carpi radialis brevis tendon at the lateral 
epicondyle.

� Etiology:

• Repetitive wrist extension or gripping 
activities.

� Symptoms:

• Lateral elbow pain radiating down the 
forearm.

• Weak grip strength, especially when lifting or 
gripping objects.

� Risk Factors:

• Activities involving repetitive arm motion 
(e.g., tennis, typing).

� Management:

• Rest, eccentric strengthening exercises, 
bracing, physical therapy.

Common Injuries: The Elbow

� Medial Epicondylitis (Golfer’s Elbow)

� Definition:

• Inflammation or microtears in the tendons attaching to the medial epicondyle, particularly the 

flexor carpi radialis and pronator teres.

� Etiology:

• Repetitive wrist flexion or forearm pronation.

� Symptoms:

• Pain on the inner elbow, often radiating down the forearm.

• Weakness in grip and discomfort during wrist flexion.

� Risk Factors:

• Sports like golf, baseball pitching, and manual labor involving repetitive wrist movements.

� Management:

• Activity modification, stretching and strengthening exercises, ice therapy, and braces.

Common Injuries: The Elbow

� Little League Elbow

� Definition:

• A condition involving repetitive stress on the growth plate of the medial elbow in young 
athletes, leading to inflammation and microdamage.

� Etiology:

• Overuse from throwing motions, especially in pitchers.

� Symptoms:

• Pain and tenderness on the inner elbow during or after throwing.

• Reduced throwing speed and accuracy.

� Risk Factors:

• High pitch counts, poor throwing mechanics, insufficient rest between games.

� Management:

• Rest from throwing (3 months recommended), adherence to pitch count guidelines, 
strengthening of shoulder and core muscles.

Common Injuries: The Elbow

� Olecrenon Bursitis

� Definition:

• Inflammation of the olecranon bursa, a fluid-filled sac that reduces friction at the back 

of the elbow.

� Etiology:

• Repetitive pressure or trauma to the posterior elbow.

� Symptoms:

• Swelling over the olecranon, pain with direct pressure, and limited elbow motion.

� Risk Factors:

• Occupations or sports involving frequent leaning on the elbows.

� Management:

• Avoid pressure on the elbow, use padding, anti-inflammatory medications, and 
aspiration if necessary.

Diagnosis

� Goal of Diagnosis:

• Identify the specific injury, contributing factors, and stage of progression for 
targeted treatment

� Challenges in Diagnosis:

• Often subtle onset, without a clear history of acute trauma.

• Symptoms may overlap between conditions.

Diagnosis: History

� Detailed Activity History:

• Type, frequency, intensity, and duration of physical activity.

• Recent changes in training volume or technique.

� Symptom Characteristics:

• Onset, location, and nature of pain (e.g., dull, sharp, radiating).

• Aggravating and relieving factors.

� Relevant Medical History:

• Previous injuries, surgeries, or underlying conditions (e.g., arthritis, diabetes).

� Environmental and Equipment Factors:

• Footwear, training surfaces, and ergonomic considerations.
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Diagnosis: Physical Exam

� Inspection:

• Visible swelling, deformities, or muscle atrophy.

• Bony prominences or asymmetry.

� Palpation:

• Localized tenderness, swelling, or crepitus.

� Range of Motion (ROM):

• Assess both active and passive movement for pain or restrictions.

� Strength Testing:

• Evaluate muscle strength and balance around the joint.

� Special Tests:

• Provocative maneuvers for specific conditions (e.g., McMurray’s test for meniscus 
injury, Cozen’s test for tennis elbow).

Diagnosis: Imaging

� Imaging Modalities:

• X-Ray: Useful for detecting stress fractures or bony abnormalities.

• MRI: Visualizes soft tissue injuries like tendinopathy or ligament tears.

• Ultrasound: Evaluates dynamic tendon movement and soft tissue inflammation.

• Bone Scan: Identifies areas of increased bone metabolism (e.g., stress fractures).

� Laboratory Tests:

• Consider to rule out systemic or inflammatory conditions (e.g., rheumatoid 
arthritis).

Diagnosis: Differential and Clinical 
Pattern

� Common Overuse Syndromes:

• Tendinopathies, stress fractures, bursitis, and nerve entrapments.

� Distinguishing Features:

• Pain Location: Guides identification of the affected structure.

• Activity-Specific Symptoms: E.g., lateral elbow pain with gripping suggests tennis 
elbow.

• Timing of Pain:

• Early-stage injuries: Pain during activity.

• Chronic injuries: Pain persists after activity.

� Multidisciplinary Approach:

• Collaboration with physical therapists, sports medicine specialists, and radiologists 
enhances diagnostic accuracy.

Treatment

� Introduction

� Treatment Philosophy:

• Promote healing while preventing further damage.

• Address the root causes (mechanical, biomechanical, or systemic).

� Key Goals:

• Alleviate pain.

• Restore function and strength.

• Prevent recurrence.

� General Approaches:

• Conservative management is the first line.

• Multidisciplinary care when needed (physicians, physical therapists, athletic 
trainers).

Treatment

� Rest Principles:

• Relative Rest: Reduce activity intensity or frequency rather than complete 
cessation.

• Cross-Training: Substitute high-impact activities with low-impact options (e.g., 
swimming, cycling).

� Avoid Aggravating Factors:

• Modify training techniques and reduce repetitive motions.

• Use protective gear or equipment adjustments.

� Gradual Return to Activity:

• Follow a progressive plan with clear milestones to avoid re-injury.

Treatment

� Addressing Pain and Inflammation

� Acute Phase Modalities:

• PRICE Protocol:

• Protection, Rest, Ice, Compression, Elevation.

• Medications:

• NSAIDs for pain and inflammation control (short-term use).

� Chronic Phase Strategies:

• Heat Therapy: Improves circulation and reduces stiffness.

• Topical Analgesics: Useful for localized relief.

� Adjunct Therapies:

• Dry Needling, TENS (Transcutaneous Electrical Nerve Stimulation) or ultrasound therapy 

for pain modulation.
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Dry Needling

� What is Dry Needling?

• A therapeutic technique where fine, sterile needles are inserted into trigger points, muscles, 
or fascia to relieve pain and improve function.

• Targets myofascial pain, muscle dysfunction, and neuromuscular imbalances.

• Performed by trained healthcare professionals, such as physical therapists or chiropractors.

� Benefits of Dry Needling

� Pain Relief:

• Releases tight bands of muscle (trigger points) that contribute to pain.

• Interrupts pain pathways by modulating local and central nervous system activity.

� Improved Mobility:

• Reduces muscle tightness and spasm.

• Enhances joint range of motion.

� Faster Recovery:

• Facilitates blood flow and tissue healing by inducing a local inflammatory response.

� Reduced Muscle Dysfunction:

• Improves muscle activation and coordination by addressing neuromuscular imbalances.

� Versatility:

• Effective for acute injuries, chronic pain syndromes, and post-surgical rehabilitation.

Dry Needling

� Common Conditions Treated

1. Musculoskeletal Pain:

1. Myofascial pain syndrome (trigger points).

2. Neck and back pain.

3. Shoulder impingement and rotator cuff injuries.

2. Overuse Injuries:

1. Tennis elbow (lateral epicondylitis).

2. Tendinopathies

3. Plantar fasciitis.

3. Chronic Pain Syndromes:

1. Fibromyalgia.

2. Chronic tension-type headaches or migraines.

4. Sports-Related Conditions:

1. Muscle strains and tightness.

2. Post-exercise muscle soreness and recovery.

5. Post-Surgical Rehabilitation:

1. Address scar tissue adhesions and compensatory muscle dysfunction.

Treatment

� Physical Therapy

� Key Components:

• Strengthening: Address muscular imbalances or weaknesses.

• Stretching: Improve flexibility in tight muscle groups (e.g., hamstrings, calf muscles).

• Proprioceptive Training: Enhance joint stability and balance.

� Manual Therapy:

• Soft tissue mobilization, joint manipulation, trigger point release, dry needling.

� Focus on Biomechanics:

• Gait analysis and corrective exercises to improve movement patterns.

Treatment

� Assistive Devices

� Orthotics and Bracing:

• Provide support to injured structures and reduce mechanical stress.

• Examples: Wrist braces for tennis elbow, shoe inserts for plantar fasciitis.

� Taping Techniques:

• Kinesiology tape or rigid taping to offload stress and provide proprioceptive feedback.

� Ergonomic Adjustments:

• Optimize workspaces or sports equipment to reduce repetitive strain.

Treatment

� Advanced Therapies/Interventions

� Injections:

• Corticosteroid Injections: For severe inflammation or pain.

• Platelet-Rich Plasma (PRP): Promotes healing in chronic tendinopathy.

• Viscosupplementation: Used for chronic joint pain in osteoarthritis.

� Surgical Interventions:

• Reserved for severe or refractory cases (e.g., chronic tendon ruptures or impingement 

syndromes).

Platelet Rich Plasma

� What is PRP?

• Definition: A concentration of platelets derived from the patient’s own blood, containing growth factors 
that promote healing.

• Mechanism: Stimulates cell proliferation, tissue regeneration, and the repair of damaged tissues.

� Benefits of PRP Therapy

1. Accelerates Healing:

1. Enhances tissue repair in tendons, ligaments, cartilage, and muscles.

2. Speeds up recovery in both acute and chronic conditions.

2. Reduces Inflammation:

1. Minimizes pain and swelling by modulating inflammatory responses.

3. Minimally Invasive:

1. Requires only a blood draw and injection, avoiding surgical risks.

4. Autologous Treatment:

1. Reduces the risk of allergic reactions or immune rejection, as it uses the patient’s own blood.

5. Versatile Application:

1. Used for sports injuries, arthritis, and aesthetic medicine.
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Platelet Rich Plasma

� Clinical Evidence

1. Musculoskeletal Conditions:

1. Effective for chronic tendinopathies (e.g., lateral epicondylitis, patellar tendinopathy).

2. Reduces pain and improves function in early osteoarthritis.

2. Sports Medicine:

1. Studies show enhanced recovery in athletes with ligament and muscle injuries.

3. Surgical Adjunct:

1. Improves healing after rotator cuff repair or meniscal surgery.

4. Cartilage Regeneration:

1. Emerging evidence for its role in delaying joint replacement in osteoarthritis.

� Limitations in Evidence

• Variation in protocols (concentration, number of injections).

• Some studies report mixed results for certain conditions, emphasizing the need for 
standardized practices.

Platelet Rich Plasma

� Applications

� Orthopedic and Sports Medicine

1. Tendon and Ligament Injuries:

1. Chronic tendinopathies (tennis elbow, Achilles tendinopathy).

2. Partial ligament tears.

2. Joint Pain and Arthritis:

1. Early-stage osteoarthritis of the knee, hip, and shoulder.

2. Promotes cartilage health and reduces symptoms.

3. Muscle Injuries:

1. Strains and tears in high-performance athletes.

Platelet Rich Plasma

� Procedure

� Blood Draw:

• Approximately 15-30 mL of the patient’s 

blood is collected.

� Centrifugation:

• Blood is spun to separate platelets and 

plasma from red and white cells.

� Injection:

• PRP is injected into the target tissue under 

ultrasound guidance for precision.

� Post-Procedure Care:

• Patients are advised to limit strenuous 
activity and follow specific rehabilitation 

protocols.

Treatment

� Preventative Strategies and Long-term Management

� Preventive Measures:

• Adequate warm-up and cool-down routines.

• Gradual progression in training intensity and volume.

� Lifestyle Modifications:

• Maintain healthy body weight to reduce joint stress.

• Balanced diet rich in nutrients supporting bone and tendon health.

� Education:

• Teach patients proper techniques for their sport or activity.

• Emphasize listening to the body and addressing early signs of discomfort.

Prevention

� Why Prevention is Key:

• Overuse injuries result from cumulative stress without adequate recovery.

• Prevention strategies reduce downtime, healthcare costs, and long-term 
complications.

� Core Principles of Prevention:

• Load Management: Avoid overloading tissues.

• Biomechanical Optimization: Improve movement efficiency.

• Individualized Approaches: Tailor prevention plans to specific activities, age, and 
risk factors.

Training and Activity Modification

� Gradual Progression:

• Follow the 10% Rule: Do not increase intensity, duration, or frequency by more 
than 10% per week.

� Cross-Training:

• Alternate high-impact activities with low-impact options to reduce repetitive 
stress.

� Recovery and Rest:

• Incorporate rest days to allow tissue repair and adaptation.

• Schedule breaks during prolonged activities or repetitive tasks.

� Adherence to Guidelines:

• Use sport-specific recommendations, such as pitch counts for youth baseball.
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Biomechanics

� Gait and Movement Analysis:

• Assess running/walking mechanics to identify and correct improper form.

� Proper Technique:

� Emphasize correct posture and movement patterns during sports and daily 
activities.

� Appropriate Equipment:

• Use properly fitted footwear, braces, or orthotics.

• Ensure sports equipment (e.g., tennis rackets, golf clubs) matches individual 
needs.

� Ergonomic Adjustments:

• Optimize workspaces and tools to minimize strain (e.g., adjustable chairs, 
keyboard positioning).

Strengthening and Flexibility Training

� Strength Training:

• Focus on muscles that support vulnerable joints (e.g., quads for knees, rotator 
cuff for shoulders).

• Include functional exercises to improve overall stability.

� Flexibility Programs:

• Regular stretching to reduce tightness in high-risk areas (e.g., hamstrings, IT 
band).

• Dynamic stretches before activity and static stretches post-activity.

� Proprioceptive Training:

• Balance and coordination exercises to improve joint stability and reduce 
injury risk.

Lifestyle Strategies

� Healthy Habits:

• Maintain a healthy body weight to minimize joint stress.

• Stay hydrated and eat a balanced diet rich in anti-inflammatory nutrients.

� Early Warning Signs:

• Educate on recognizing pain, fatigue, and swelling as early indicators of overuse.

� Holistic Care:

• Incorporate regular massages, yoga, or mindfulness techniques to promote recovery.

� Education and Monitoring:

• Teach athletes, workers, and patients about injury prevention strategies.

• Regular follow-ups for high-risk individuals to monitor training plans and biomechanics.

Conclusion

� Key Takeaways

1. Definition and Mechanisms:

1. Overuse injuries result from repetitive microtrauma exceeding the tissue's ability to recover.

2. Factors include poor biomechanics, training errors, and inadequate recovery.

2. Common Conditions Reviewed:

1. Knee: Patellofemoral pain syndrome, iliotibial band syndrome.

2. Elbow: Tennis elbow, Little League elbow.

3. Other areas: Tendinopathies, bursitis, stress fractures.

3. Diagnosis and Treatment:

1. Accurate history, physical examination, and imaging are critical for diagnosis.

2. Treatment focuses on rest, pain management, rehabilitation, and prevention of recurrence.

4. Prevention and Holistic Care:

1. Load management, proper technique, and strengthening programs are essential preventive strategies.

2. Early intervention and patient education play key roles in long-term success.

� Future Directions

• Continued research into innovative therapies (e.g., PRP, dry needling, regenerative medicine).

• Emphasis on personalized and multidisciplinary care approaches.

• Integration of technology for injury prevention and rehabilitation (e.g., wearables, AI-guided biomechanical 
analysis).

Conclusion

� Overarching Philosophy

• Orthopedic overuse injuries are preventable, treatable, and manageable with 
an integrated approach.

• Collaboration between healthcare providers, patients, and trainers is key to 
achieving:

• Pain-free movement

• Optimal performance

• Sustained activity across the lifespan

� Call to Action

• Focus on early recognition, proactive prevention, and patient education to 
reduce the impact of overuse injuries in all populations.
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