


TABLE 1: Risk factors and factors not associated with hamstring injury
 




TABLE 2: MRI scoring system based on age and MRI findings with <10 points correlating with rapid return to play (<1 week) and >15 points indicating prolonged return to play (>3 weeks). (reproduced with permission from Ahmad CS, Redler LH, Ciccotti MG, Maffulli N, Longo UG, Bradley J. Evaluation and management of hamstring injuries. Am J Sports Med. 2013 Dec;41(12):2933-47.)2
 






TABLE 3: Authors’ estimation of return to play from MRI findings based on Cohen et al.’s study of 2 NFL teams with 43 injuries (reproduced with permission from Cohen SB, Towers JD, Zoga A, et al. Hamstring injuries in professional football players: magnetic resonance imaging correlation with return to play. Sports Health 2011;3:423-30.)8
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TABLE 4: The authors preferred in season treatment of hamstring injuries based on MRI
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TABLE 4
1. Grade 1 (<7 days off)
    a. Isolated muscle or MTJ
    b. No muscle fiber disruption from central tendon
    c. Small cross section (<25%= no games missed; <50%= 1 game missed)
    d. Small longitudinal signal length (most variable, but generally <5cm)



2. Grade 2 (7-14 days off)
    Multiple muscles involved, either all with Grade 1, or most commonly, at least one site having more advanced features of:
    a. Muscle fiber disruption from central tendon (not tendon retraction)
    b. >50% cross section in multiples muscles or >75% cross section of a single muscle   
    c. Longitudinal signal length <10-15cm
    d. Distal biceps involvement, even in isolation (possibly >4 weeks off); majority also have mid biceps involvement
    e. Small cysts at MTJ
    
3. Grade 3 (6 weeks to entire season)
    a. ANY proximal or distal (pes) entheseal retraction or avulsion
    b. ANY MTJ tendon retraction
    c. Large MTJ cysts (talmost always seen with retraction, rarely isolated)



MTJ=myotendinous junction










TABLE 4

1. Grade 1 (<7 days off)

    a. Isolated muscle or MTJ

    b. No muscle fiber disruption from central tendon

    c. Small cross section (<25%= no games missed; <50%= 1 game missed)

    d. Small longitudinal signal length (most variable, but generally <5cm)

2. Grade 2 (7-14 days off)

    Multiple muscles involved, either all with Grade 1, or most commonly, at least one site having more advanced features of:

    a. Muscle fiber disruption from central tendon (not tendon retraction)

    b. >50% cross section in multiples muscles or >75% cross section of a single muscle   

    c. Longitudinal signal length <10-15cm

    d. Distal biceps involvement, even in isolation (possibly >4 weeks off); majority also have mid biceps involvement

    e. Small cysts at MTJ

    

3. Grade 3 (6 weeks to entire season)

    a. ANY proximal or distal (pes) entheseal retraction or avulsion

    b. ANY MTJ tendon retraction

    c. Large MTJ cysts (talmost always seen with retraction, rarely isolated)

MTJ=myotendinous junction
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		TABLE 1

		Risk Factors for Hamstring Injury

		1. Age

		2. Inadequate warm-up

		3. Strength imbalance (hamstring to quadriceps ratio < 0.6)

		4. Hamstring strength difference with contralateral (> 10-15% )

		5. Quadriceps peak torque

		6. Biceps femoris fascicle length < 10.6 cm (hamstring length) - 4x risk

		7. Poor hamstring & quadriceps flexibility or compliance

		8. Reduced hip extension

		9. Leg length differences - shorter leg has tighter hamstrings

		10. Core stability – poor lumbar erectors coordination - re-injury risk 300%

		11. Poor intermuscular recruitment patterns (biceps taking over for the semitendinosus) 

		12. Fatigue that leads to overexertion

		13. Dehydration

		14. History of ACL reconstruction or calve strain

		15. History of prior injury increases risk 2-6x     

		Factors Determined Not to Influence Hamstring Injury

		1. Body Mass Index (BMI)

		2. Weight

		3. Height

		4. Hamstring peak torque concentric values

		5. Hamstring to opposite Hamstring cross-sectional ratio

		6. Length of hamstring & poor flexibility 

		7. Limb dominance

		8. Amount of time spent in training

		9. Mechanism of injury

		10. Peak O2 uptake or VO2 max

		11. Knee laxity 

		12. Running speed
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		TABLE 2

		Points		Age, y		Muscles Involved, n		Location		Insertion		Muscle Injury, %		Retraction, cm		Long Axis T2 Signal Length, cm

		0								No		0		None		0

		1		<25		1		Proximal				25		<2		1-5

		2		26-31		2		Middle		Yes		50		>2		6-10

		3		>32		3		Distal				>75				>10
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		TABLE 3

		Return to play category		Time		MRI findings

		Rapid				Single muscle injury (long head biceps)

				<1 week		<50% cross section injured

						Proximal myotendinous junction or mid muscle

						Isolated distal myotendinous junction

						No circumferential edema or retraction

		Intermediate				Multiple muscle injury

				1-2 weeks		>50% cross-section

						Distal long head biceps with:

						Short head injury

						Circumferential perimuscular edema

		Prolonged 				Any retraction in any location (biceps)

				>3 weeks		>75% cross section

						myotendinous junction cyst formation 







Sheet3

		Here is the functional summary for MRI interpretation for NFL players (Towers/Bradley) in as simple terms as I can make it, and of course, the time to return is prior to any ACP/PRP injections. 

		The findings below are for ACUTE hamstring injuries, and exclude entheseal avulsions (I've included these as Grade 3 findings, as was originally reported). The findings are intended to apply to either the muscle or muscle tendon junction. There is variability of EXTRA muscular edema, which we report, particularly when it is around the sciatic nerve, but doesn't appear to affect return to play.

		TABLE 4

		1. Grade 1 (<7 days off)

		    a. Isolated muscle or MTJ

		    b. No muscle fiber disruption from central tendon

		    c. Small cross section (<25%= no games missed; <50%= 1 game missed)

		    d. Small longitudinal signal length (most variable, but generally <5cm)

		2. Grade 2 (7-14 days off)

		    Multiple muscles involved, either all with Grade 1, or most commonly, at least one site having more advanced features of:

		    a. Muscle fiber disruption from central tendon (not tendon retraction)

		    b. >50% cross section in multiples muscles or >75% cross section of a single muscle   

		    c. Longitudinal signal length <10-15cm

		    d. Distal biceps involvement, even in isolation (possibly >4 weeks off); majority also have mid biceps involvement

		    e. Small cysts at MTJ

		    

		3. Grade 3 (6 weeks to entire season)

		    a. ANY proximal or distal (pes) entheseal retraction or avulsion

		    b. ANY MTJ tendon retraction

		    c. Large MTJ cysts (talmost always seen with retraction, rarely isolated)

		MTJ=myotendinous junction
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		TABLE 8

		Authors' Protocol of In-season Hamstring Treatment

		1. MRI to localize & grade 

		2. 1st PRP injection within 24-48 hr

		3. 2nd & 3rd PRP injection 5-7 days apart based on response

		4. Routine physical therapy

		6. Routine RTP testing (i.e. plank strength, last 15 degrees of flexion & functional tests)

		PRP= platelet rich plasma, RTP= return to play

		don’t use
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		TABLE 2

		Three Grade system

		Grade		MRI findings

		I		Signal about a tendon or muscle without disruption

		II		Signal about a tendon or muscle with disruption <50% of width

		III		Tendon or muscle disruption >50% of width

		Four Grade system

		Grade		MRI findings

		I		Edema within muscle belly <8cm

		II		Edema >8cm with vertical split in muscle & hemorrhage and fluid in fascial planes

		III		Tendon separating at musculotendinus junction

		IV		Proximal or distal rupture

		Signal is evident as T2 hyperintensity 

		TABLE 2

		MRI Grading System

		Grade		MRI findings

		I		Signal about a tendon or muscle without disruption

		II		Signal about a tendon or muscle with disruption <50% of width

		III		Tendon or muscle disruption >50% of width

		Signal is evident as T2 hyperintensity 

				DON’T USE
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		TABLE 4

		Grade		MRI findings

		I		Edema within muscle belly <8cm

		II		Edema >8cm with vertical split in muscle & hemorrhage and fluid in fascial planes

		III		Tendon separating at musculotendinus junction

		IV		Proximal or distal rupture

				don’t use- combined them
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TABLE 1
Risk Factors for Hamstring Injury



1. Age
2. Inadequate warm-up
3. Strength imbalance (hamstring to quadriceps ratio < 0.6)
4. Hamstring strength difference with contralateral (> 10-15% )
5. Quadriceps peak torque
6. Biceps femoris fascicle length < 10.6 cm (hamstring length) - 4x risk
7. Poor hamstring & quadriceps flexibility or compliance
8. Reduced hip extension
9. Leg length differences - shorter leg has tighter hamstrings
10. Core stability – poor lumbar erectors coordination - re-injury risk 300%
11. Poor intermuscular recruitment patterns (biceps taking over for the semitendinosus) 
12. Fatigue that leads to overexertion
13. Dehydration
14. History of ACL reconstruction or calve strain
15. History of prior injury increases risk 2-6x     



Factors Determined Not to Influence Hamstring Injury
1. Body Mass Index (BMI)
2. Weight
3. Height
4. Hamstring peak torque concentric values
5. Hamstring to opposite Hamstring cross-sectional ratio
6. Length of hamstring & poor flexibility 
7. Limb dominance
8. Amount of time spent in training
9. Mechanism of injury
10. Peak O2 uptake or VO2 max
11. Knee laxity 
12. Running speed










TABLE 1

Risk Factors for Hamstring Injury

1. Age

2. Inadequate warm-up

3. Strength imbalance (hamstring to quadriceps ratio < 0.6)

4. Hamstring strength difference with contralateral (> 10-15% )

5. Quadriceps peak torque

6. Biceps femoris fascicle length < 10.6 cm (hamstring length) - 4x risk

7. Poor hamstring & quadriceps flexibility or compliance

8. Reduced hip extension

9. Leg length differences - shorter leg has tighter hamstrings

10. Core stability – poor lumbar erectors coordination - re-injury risk 300%

11. Poor intermuscular recruitment patterns (biceps taking over for the semitendinosus) 

12. Fatigue that leads to overexertion

13. Dehydration

14. History of ACL reconstruction or calve strain

15. History of prior injury increases risk 2-6x     

Factors Determined Not to Influence Hamstring Injury

1. Body Mass Index (BMI)

2. Weight

3. Height

4. Hamstring peak torque concentric values

5. Hamstring to opposite Hamstring cross-sectional ratio

6. Length of hamstring & poor flexibility 

7. Limb dominance

8. Amount of time spent in training

9. Mechanism of injury

10. Peak O2 uptake or VO2 max

11. Knee laxity 

12. Running speed
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		TABLE 1

		Risk Factors for Hamstring Injury

		1. Age

		2. Inadequate warm-up

		3. Strength imbalance (hamstring to quadriceps ratio < 0.6)

		4. Hamstring strength difference with contralateral (> 10-15% )

		5. Quadriceps peak torque

		6. Biceps femoris fascicle length < 10.6 cm (hamstring length) - 4x risk

		7. Poor hamstring & quadriceps flexibility or compliance

		8. Reduced hip extension

		9. Leg length differences - shorter leg has tighter hamstrings

		10. Core stability – poor lumbar erectors coordination - re-injury risk 300%

		11. Poor intermuscular recruitment patterns (biceps taking over for the semitendinosus) 

		12. Fatigue that leads to overexertion

		13. Dehydration

		14. History of ACL reconstruction or calve strain

		15. History of prior injury increases risk 2-6x     

		Factors Determined Not to Influence Hamstring Injury

		1. Body Mass Index (BMI)

		2. Weight

		3. Height

		4. Hamstring peak torque concentric values

		5. Hamstring to opposite Hamstring cross-sectional ratio

		6. Length of hamstring & poor flexibility 

		7. Limb dominance

		8. Amount of time spent in training

		9. Mechanism of injury

		10. Peak O2 uptake or VO2 max

		11. Knee laxity 

		12. Running speed
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		TABLE 2

		Three Grade system

		Grade		MRI findings

		I		Signal about a tendon or muscle without disruption

		II		Signal about a tendon or muscle with disruption <50% of width

		III		Tendon or muscle disruption >50% of width

		Four Grade system

		Grade		MRI findings

		I		Edema within muscle belly <8cm

		II		Edema >8cm with vertical split in muscle & hemorrhage and fluid in fascial planes

		III		Tendon separating at musculotendinus junction

		IV		Proximal or distal rupture

		Signal is evident as T2 hyperintensity 
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		TABLE 4

		Grade		MRI findings

		I		Edema within muscle belly <8cm

		II		Edema >8cm with vertical split in muscle & hemorrhage and fluid in fascial planes

		III		Tendon separating at musculotendinus junction

		IV		Proximal or distal rupture
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		TABLE 5

		Points		Age, y		Muscles Involved, n		Location		Insertion		Muscle Injury, %		Retraction, cm		Long Axis T2 Signal Length, cm

		0								No		0		None		0

		1		<25		1		Proximal				25		<2		1-5

		2		26-31		2		Middle		Yes		50		>2		6-10

		3		>32		3		Distal				>75				>10
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		TABLE 6

		Return to play category		Time		MRI findings

		Rapid				Single muscle injury (long head biceps)

				<1 week		<50% cross section injured

						Proximal myotendinous junction or mid muscle

						Isolated distal myotendinous junction

						No circumferential edema or retraction

		Intermediate				Multiple muscle injury

				1-2 weeks		>50% cross-section

						Distal long head biceps with:

						Short head injury

						Circumferential perimuscular edema

		Prolonged 				Any retraction in any location (biceps)

				>3 weeks		>75% cross section

						myotendinous junction cyst formation 







Sheet3

		Here is the functional summary for MRI interpretation for NFL players (Towers/Bradley) in as simple terms as I can make it, and of course, the time to return is prior to any ACP/PRP injections. 

		The findings below are for ACUTE hamstring injuries, and exclude entheseal avulsions (I've included these as Grade 3 findings, as was originally reported). The findings are intended to apply to either the muscle or muscle tendon junction. There is variability of EXTRA muscular edema, which we report, particularly when it is around the sciatic nerve, but doesn't appear to affect return to play.

		TABLE 7

		1. Grade 1 (<7 days off)

		    a. Isolated muscle or MTJ

		    b. No muscle fiber disruption from central tendon

		    c. Small cross section (<25%= no games missed; <50%= 1 game missed)

		    d. Small longitudinal signal length (most variable, but generally <5cm)

		2. Grade 2 (7-14 days off)

		    Multiple muscles involved, either all with Grade 1, or most commonly, at least one site having more advanced features of:

		    a. Muscle fiber disruption from central tendon (not tendon retraction)

		    b. >50% cross section in multiples muscles or >75% cross section of a single muscle   

		    c. Longitudinal signal length <10-15cm

		    d. Distal biceps involvement, even in isolation (possibly >4 weeks off); majority also have mid biceps involvement

		    e. Small cysts at MTJ

		    

		3. Grade 3 (6 weeks to entire season)

		    a. ANY proximal or distal (pes) entheseal retraction or avulsion

		    b. ANY MTJ tendon retraction

		    c. Large MTJ cysts (talmost always seen with retraction, rarely isolated)

		MTJ=myotendinous junction
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		TABLE 8

		Authors' Protocol of In-season Hamstring Treatment

		1. MRI to localize & grade 

		2. 1st PRP injection within 24-48 hr

		3. 2nd & 3rd PRP injection 5-7 days apart based on response

		4. Routine physical therapy

		6. Routine RTP testing (i.e. plank strength, last 15 degrees of flexion & functional tests)

		PRP= platelet rich plasma, RTP= return to play
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Points Age, y
Muscles 



Involved, n
Location Insertion



Muscle 
Injury, %



Retraction, 
cm



Long Axis 
T2 Signal 



Length, cm
0 No 0 None 0
1 <25 1 Proximal 25 <2 1-5
2 26-31 2 Middle Yes 50 >2 6-10
3 >32 3 Distal >75 >10



TABLE 2










PointsAge, y

Muscles 

Involved, n

Location Insertion

Muscle 

Injury, %

Retraction, 

cm

Long Axis 

T2 Signal 

Length, cm

0 No 0 None 0

1 <25 1 Proximal 25 <2 1-5

2 26-31 2 Middle Yes 50 >2 6-10

3 >32 3 Distal >75 >10

TABLE 2
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		TABLE 1

		Risk Factors for Hamstring Injury

		1. Age

		2. Inadequate warm-up

		3. Strength imbalance (hamstring to quadriceps ratio < 0.6)

		4. Hamstring strength difference with contralateral (> 10-15% )

		5. Quadriceps peak torque

		6. Biceps femoris fascicle length < 10.6 cm (hamstring length) - 4x risk

		7. Poor hamstring & quadriceps flexibility or compliance

		8. Reduced hip extension

		9. Leg length differences - shorter leg has tighter hamstrings

		10. Core stability – poor lumbar erectors coordination - re-injury risk 300%

		11. Poor intermuscular recruitment patterns (biceps taking over for the semitendinosus) 

		12. Fatigue that leads to overexertion

		13. Dehydration

		14. History of ACL reconstruction or calve strain

		15. History of prior injury increases risk 2-6x     

		Factors Determined Not to Influence Hamstring Injury

		1. Body Mass Index (BMI)

		2. Weight

		3. Height

		4. Hamstring peak torque concentric values

		5. Hamstring to opposite Hamstring cross-sectional ratio

		6. Length of hamstring & poor flexibility 

		7. Limb dominance

		8. Amount of time spent in training

		9. Mechanism of injury

		10. Peak O2 uptake or VO2 max

		11. Knee laxity 

		12. Running speed
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		TABLE 2

		Points		Age, y		Muscles Involved, n		Location		Insertion		Muscle Injury, %		Retraction, cm		Long Axis T2 Signal Length, cm

		0								No		0		None		0

		1		<25		1		Proximal				25		<2		1-5

		2		26-31		2		Middle		Yes		50		>2		6-10

		3		>32		3		Distal				>75				>10
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		TABLE 3

		Return to play category		Time		MRI findings

		Rapid				Single muscle injury (long head biceps)

				<1 week		<50% cross section injured

						Proximal myotendinous junction or mid muscle

						Isolated distal myotendinous junction

						No circumferential edema or retraction

		Intermediate				Multiple muscle injury

				1-2 weeks		>50% cross-section

						Distal long head biceps with:

						Short head injury

						Circumferential perimuscular edema

		Prolonged 				Any retraction in any location (biceps)

				>3 weeks		>75% cross section

						myotendinous junction cyst formation 







Sheet3

		Here is the functional summary for MRI interpretation for NFL players (Towers/Bradley) in as simple terms as I can make it, and of course, the time to return is prior to any ACP/PRP injections. 

		The findings below are for ACUTE hamstring injuries, and exclude entheseal avulsions (I've included these as Grade 3 findings, as was originally reported). The findings are intended to apply to either the muscle or muscle tendon junction. There is variability of EXTRA muscular edema, which we report, particularly when it is around the sciatic nerve, but doesn't appear to affect return to play.

		TABLE 4

		1. Grade 1 (<7 days off)

		    a. Isolated muscle or MTJ

		    b. No muscle fiber disruption from central tendon

		    c. Small cross section (<25%= no games missed; <50%= 1 game missed)

		    d. Small longitudinal signal length (most variable, but generally <5cm)

		2. Grade 2 (7-14 days off)

		    Multiple muscles involved, either all with Grade 1, or most commonly, at least one site having more advanced features of:

		    a. Muscle fiber disruption from central tendon (not tendon retraction)

		    b. >50% cross section in multiples muscles or >75% cross section of a single muscle   

		    c. Longitudinal signal length <10-15cm

		    d. Distal biceps involvement, even in isolation (possibly >4 weeks off); majority also have mid biceps involvement

		    e. Small cysts at MTJ

		    

		3. Grade 3 (6 weeks to entire season)

		    a. ANY proximal or distal (pes) entheseal retraction or avulsion

		    b. ANY MTJ tendon retraction

		    c. Large MTJ cysts (talmost always seen with retraction, rarely isolated)

		MTJ=myotendinous junction
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		TABLE 8

		Authors' Protocol of In-season Hamstring Treatment

		1. MRI to localize & grade 

		2. 1st PRP injection within 24-48 hr

		3. 2nd & 3rd PRP injection 5-7 days apart based on response

		4. Routine physical therapy

		6. Routine RTP testing (i.e. plank strength, last 15 degrees of flexion & functional tests)

		PRP= platelet rich plasma, RTP= return to play

		don’t use
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		TABLE 2

		Three Grade system

		Grade		MRI findings

		I		Signal about a tendon or muscle without disruption

		II		Signal about a tendon or muscle with disruption <50% of width

		III		Tendon or muscle disruption >50% of width

		Four Grade system

		Grade		MRI findings

		I		Edema within muscle belly <8cm

		II		Edema >8cm with vertical split in muscle & hemorrhage and fluid in fascial planes

		III		Tendon separating at musculotendinus junction

		IV		Proximal or distal rupture

		Signal is evident as T2 hyperintensity 

		TABLE 2

		MRI Grading System

		Grade		MRI findings

		I		Signal about a tendon or muscle without disruption

		II		Signal about a tendon or muscle with disruption <50% of width

		III		Tendon or muscle disruption >50% of width

		Signal is evident as T2 hyperintensity 

				DON’T USE
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		TABLE 4

		Grade		MRI findings

		I		Edema within muscle belly <8cm

		II		Edema >8cm with vertical split in muscle & hemorrhage and fluid in fascial planes

		III		Tendon separating at musculotendinus junction

		IV		Proximal or distal rupture

				don’t use- combined them
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Return to play category Time MRI findings
Rapid Single muscle injury (long head biceps)



<1 week <50% cross section injured
Proximal myotendinous junction or mid muscle



Isolated distal myotendinous junction
No circumferential edema or retraction



Intermediate Multiple muscle injury
1-2 weeks >50% cross-section



Distal long head biceps with:
Short head injury



Circumferential perimuscular edema
Prolonged Any retraction in any location (biceps)



>3 weeks >75% cross section
myotendinous junction cyst formation 



TABLE 3










Return to play category Time MRI findings

Rapid Single muscle injury (long head biceps)

<1 week <50% cross section injured

Proximal myotendinous junction or mid muscle

Isolated distal myotendinous junction

No circumferential edema or retraction

Intermediate Multiple muscle injury

1-2 weeks >50% cross-section

Distal long head biceps with:

Short head injury

Circumferential perimuscular edema

Prolonged  Any retraction in any location (biceps)

>3 weeks >75% cross section

myotendinous junction cyst formation 

TABLE 3


Microsoft_Excel_Worksheet2.xlsx
more on other sheets

		TABLE 1

		Risk Factors for Hamstring Injury

		1. Age

		2. Inadequate warm-up

		3. Strength imbalance (hamstring to quadriceps ratio < 0.6)

		4. Hamstring strength difference with contralateral (> 10-15% )

		5. Quadriceps peak torque

		6. Biceps femoris fascicle length < 10.6 cm (hamstring length) - 4x risk

		7. Poor hamstring & quadriceps flexibility or compliance

		8. Reduced hip extension

		9. Leg length differences - shorter leg has tighter hamstrings

		10. Core stability – poor lumbar erectors coordination - re-injury risk 300%

		11. Poor intermuscular recruitment patterns (biceps taking over for the semitendinosus) 

		12. Fatigue that leads to overexertion

		13. Dehydration

		14. History of ACL reconstruction or calve strain

		15. History of prior injury increases risk 2-6x     

		Factors Determined Not to Influence Hamstring Injury

		1. Body Mass Index (BMI)

		2. Weight

		3. Height

		4. Hamstring peak torque concentric values

		5. Hamstring to opposite Hamstring cross-sectional ratio

		6. Length of hamstring & poor flexibility 

		7. Limb dominance

		8. Amount of time spent in training

		9. Mechanism of injury

		10. Peak O2 uptake or VO2 max

		11. Knee laxity 

		12. Running speed
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		TABLE 2

		Points		Age, y		Muscles Involved, n		Location		Insertion		Muscle Injury, %		Retraction, cm		Long Axis T2 Signal Length, cm

		0								No		0		None		0

		1		<25		1		Proximal				25		<2		1-5

		2		26-31		2		Middle		Yes		50		>2		6-10

		3		>32		3		Distal				>75				>10
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		TABLE 3

		Return to play category		Time		MRI findings

		Rapid				Single muscle injury (long head biceps)

				<1 week		<50% cross section injured

						Proximal myotendinous junction or mid muscle

						Isolated distal myotendinous junction

						No circumferential edema or retraction

		Intermediate				Multiple muscle injury

				1-2 weeks		>50% cross-section

						Distal long head biceps with:

						Short head injury

						Circumferential perimuscular edema

		Prolonged 				Any retraction in any location (biceps)

				>3 weeks		>75% cross section

						myotendinous junction cyst formation 
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		Here is the functional summary for MRI interpretation for NFL players (Towers/Bradley) in as simple terms as I can make it, and of course, the time to return is prior to any ACP/PRP injections. 

		The findings below are for ACUTE hamstring injuries, and exclude entheseal avulsions (I've included these as Grade 3 findings, as was originally reported). The findings are intended to apply to either the muscle or muscle tendon junction. There is variability of EXTRA muscular edema, which we report, particularly when it is around the sciatic nerve, but doesn't appear to affect return to play.

		TABLE 4

		1. Grade 1 (<7 days off)

		    a. Isolated muscle or MTJ

		    b. No muscle fiber disruption from central tendon

		    c. Small cross section (<25%= no games missed; <50%= 1 game missed)

		    d. Small longitudinal signal length (most variable, but generally <5cm)

		2. Grade 2 (7-14 days off)

		    Multiple muscles involved, either all with Grade 1, or most commonly, at least one site having more advanced features of:

		    a. Muscle fiber disruption from central tendon (not tendon retraction)

		    b. >50% cross section in multiples muscles or >75% cross section of a single muscle   

		    c. Longitudinal signal length <10-15cm

		    d. Distal biceps involvement, even in isolation (possibly >4 weeks off); majority also have mid biceps involvement

		    e. Small cysts at MTJ

		    

		3. Grade 3 (6 weeks to entire season)

		    a. ANY proximal or distal (pes) entheseal retraction or avulsion

		    b. ANY MTJ tendon retraction

		    c. Large MTJ cysts (talmost always seen with retraction, rarely isolated)

		MTJ=myotendinous junction
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		TABLE 8

		Authors' Protocol of In-season Hamstring Treatment

		1. MRI to localize & grade 

		2. 1st PRP injection within 24-48 hr

		3. 2nd & 3rd PRP injection 5-7 days apart based on response

		4. Routine physical therapy

		6. Routine RTP testing (i.e. plank strength, last 15 degrees of flexion & functional tests)

		PRP= platelet rich plasma, RTP= return to play

		don’t use
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		TABLE 2

		Three Grade system

		Grade		MRI findings

		I		Signal about a tendon or muscle without disruption

		II		Signal about a tendon or muscle with disruption <50% of width

		III		Tendon or muscle disruption >50% of width

		Four Grade system

		Grade		MRI findings

		I		Edema within muscle belly <8cm

		II		Edema >8cm with vertical split in muscle & hemorrhage and fluid in fascial planes

		III		Tendon separating at musculotendinus junction

		IV		Proximal or distal rupture

		Signal is evident as T2 hyperintensity 

		TABLE 2

		MRI Grading System

		Grade		MRI findings

		I		Signal about a tendon or muscle without disruption

		II		Signal about a tendon or muscle with disruption <50% of width

		III		Tendon or muscle disruption >50% of width

		Signal is evident as T2 hyperintensity 

				DON’T USE
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		TABLE 4

		Grade		MRI findings

		I		Edema within muscle belly <8cm

		II		Edema >8cm with vertical split in muscle & hemorrhage and fluid in fascial planes

		III		Tendon separating at musculotendinus junction

		IV		Proximal or distal rupture

				don’t use- combined them






