
Hamstring Strain Injuries: Recommendations for Diagnosis, Rehabilitation and Injury Prevention


1. Hamstring Injury Mechanisms & Classification
· High-Speed Running Injuries: Most commonly affect the biceps femoris long head, often involving intramuscular tendon/aponeurosis damage. These injuries tend to heal faster.
· Stretching-Type Injuries (e.g., dancing, kicking): Typically involve semimembranosus and its proximal free tendon, leading to a longer recovery time due to slow tendon remodeling.
· Prognostic Factors:
· Proximity to the ischial tuberosity correlates with longer recovery periods.
· Injuries with greater length and cross-sectional involvement extend convalescence.
2. Clinical Diagnosis & Imaging
· MRI: Useful in injury assessment, predicting convalescence but not recurrence risk.
· Ultrasound: Suitable for acute injuries, less effective for previous scarring.
· Physical Examination:
· Strength Testing (prone knee flexion, hip extension).
· Range of Motion Tests (Straight Leg Raise, Active Knee Extension).
· Palpation for tenderness and localization.
3. Rehabilitation Approach
· Phase I (Protection & Early Mobility):
· Goals: Reduce pain, limit atrophy, protect scar formation.
· Interventions: Stationary biking, controlled weight-bearing, neuromuscular activation.
· Criteria for Progression: Ability to walk normally without pain, light jogging tolerance.
· Phase II (Strengthening & Functional Mobility):
· Goals: Restore strength and neuromuscular control.
· Interventions: Eccentric strength training, sport-specific drills (e.g., agility exercises).
· Progression Criteria: Full strength (5/5) in prone knee flexion testing, jogging without pain.
· Phase III (Sport Readiness & Injury Prevention):
· Goals: Normalized movement patterns, full return to sport.
· Interventions: Advanced eccentric loading, agility training, reactive exercises.
· Return-to-Sport Criteria: Bilateral strength balance, absence of symptoms, sport-specific drills at full speed.
4. Injury Prevention Strategies
· Eccentric Strength Training:
· Helps shift peak force development to longer musculotendon lengths.
· Reduces reinjury risk significantly.
· Neuromuscular Control Training:
· Improves lumbopelvic stability, reducing excessive stretch during sprinting.
· Flexibility Training:
· Quadriceps and hip flexor stretching may have indirect effects on injury prevention.
· Early Mobilization Benefits:
· Promotes collagen penetration and muscle fiber regeneration.
5. Future Research Directions
· Individualized Rehabilitation Protocols based on injury mechanism.
· Improved Return-to-Sport Criteria, potentially incorporating MRI-based tendon remodeling assessments.
· Identification of Risk Factors to refine rehabilitation and prevention strategies.

