Head of Athlete Injury Management City Football Group
Sports Physiotherapist at Marylebone Health Group
(Hip & Groin and Muscle Injury Clinic)

MG Health & Performance (Consultancy + Mentorship)

83 injuries (index) 83 injuries (index)
17 re-injuries (17%)
Recurrence rate = 1in 5

83 injuries (index)
17 re-injuries (17%)
Recurrence rate = 1in 5

1 person. 4 re-injuries

The problematic child:
Solving for the recurrent rectus femoris injury
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Framework
The Demands

Prevention &
Rehabilitation

0 B
Dele Alli's recurring hamstring injury
has Tottenham concerned

The Task Demands of Task
The Mechanisms Demands of sprinting (Kinetics)
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Demands of Task

Demands of Task
Demands of sprinting

Demands of sprinting (Kinematics)

Hip Kinematics:
~ Hip Flexion w=792°/s

L@ Knee Kinematics:

- Knee Flexion w=1185°s
- Knee Extension w=760-830°s

g
5
@

8 Rectis Famoris

~——Maht (Redus
Femoris)

Speed (ms)

& MU Lab Mivashico 2019, Doro 2012 Many 1956 IS

15 16




2/28/25

mands of the

Kicking

sk
etics & Myokinetics)

—Punt for distance

Peak EMG Activity RF = Maximal MTU = ~Goal
Max Knee Flexion ~Drop for height

—Box

Drop for distance
Moment at knee = 150Nm Hang-chase
Body weight = 74kg
Time (s)

Relative Moment = 150/74 = 2Nm/kg -

‘Skilled footballers’

In non-professionals the output =
1.3Nm/kg (can go up to 1.7Nm/kg) suamas

o 2015 Doe 1000 2 & Bozodis201 &
Demands of the of Kicking Demands of the Task
Kicking (Kinematics) Synergists + Contralateral Limb
Hip: Knee: neti
Flexion w=500s Extension w=1816%s Wp lexion W=2000
Flexion w=740%s Knee Extension
W=100
Stance leg VGRF
« Knee extension initiates hip flexion & posterior
pelvic tilt
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Structure & Function & M bolisr
What does each tell you
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Muscle '.f',"n'fu: I_Fei::;‘ Pennation | PCSA T;l';:‘l’(" Peak Force Muscle '.f',"n'fu: I_Fei::;‘ Pennation | PCSA T;l';:‘l’(" Peak Force
(cm) (cm) (degrees) (em?) (cm) N (cm) {om) (degrees) (em?) (cm) N)

Psoas 2425 11169-104| 106-80 |7.7-148 | 97 |370-470.7 Psoas 2425 11169-104| 106-80 |7.7-148 | 97 |J370-470.7
lliacus 2061 |1066-10.0| 143-70 |99-172| 94 |430-621.9 lliacus 2061 |1066-10.0| 143-70 |99-172| 94 f430-6219
Sartorius 4481 |4030-57.9| 1.3-0 19-17 " 105 Sartorius 4481 |4030-57.9| 1.3-0 19-17 " 105
Rectus Femoris | 3628 | 759-8.4 | 139-50 |139-128| 346 |780-8488 Rectus Femoris | 3628 | 750-8.4 | 139-50 |139-128| 346 | 780-8488
Vast Lateralis 27.34 | 994-99 | 18.4-18.4 I 3s1-370) 18 22554 Vast Lateralis 27.34 | 994-99 | 18.4-184 |351-37.0 13 2255.4
TFL 9.5 3 25 42545 155 TFL 9.5 3 25 425-45 155

astintermedialis | 412 | 9.93-99 | 45-55 |167-168f 106 1024.2 Vastintermedialis | 412 | 9.93-99 | 45-55 |167-168| 106 1024.2

ast Medialis 439 | 9ps-97 | 206-206 |206-237] 112 1443.7 Vast Medialis 439 | 9ps-97 | 206-206 |206-287| 12 1443.7
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Muscle '.f',"n'fu: I_Fei::;‘ Pennation | PCSA T;l';:‘l’(" Peak Force Muscle '.f',"n'fu: I_Fei::;‘ Pennation | PCSA T;l';:‘l’(" Peak Force
(cm) (cm) (degrees) (em?) (cm) N (cm) {om) (degrees) (em?) (cm) N)

Psoas 2425 11169-104| 106-80 |7.7-148 | 97 |370-470.7 Psoas 2425 14169-104| 106-80 |7.7-148| 97

liacus 2061 |1066-10.0| 143-7.0 |99-172| 94 |430-6219 liacus 2061 |1066-10.0| 143-70 |99-17.2| 94

Sartorius 4481 Ra030-57.9f1 1.3-0 19-17 " 105 Sartorius 13-0 19-17

Rectus Femoris | 3628 | 750-8.4 [ 139-50 |139-128] 346 f 780-8488 Rectus Femoris JACK OF ALL TRADES,

Vast Lateralis 2734 | 994-99 | 18.4-184 |351-37.0( 19 2255.4 Vast Lateralis 27.34 | 994-99 | 18.4-18.4

TFL 9.5 3 25 425-45 155 TFL 9.5 3

Vastintermedialis | 412 | 9.93-99 | 45-55 |167-168| 106 1024.2 Vast intermedialis | 412 | 9.93-99 | 45-55

Vast Medialis 439 | 9ps-97 | 206-206 |206-287| 12 1443.7 Vast Medialis 206-29.6

£2000 Toaey 2006 Gczld 2010
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Structure & Function & \ olism

Metabolism - What does each tell you

Muscle
[ posterior Fascia.

Long IMA = ?Elastic Stability on hip & influence on pelvis

More than just knee extensor/hip flexor

Rectus Femoris: 66% Fast Twitch

High Rate of Force Development

30
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Structure & Function & Metabolism
What does each tell you

Structure & Function & Metabolism
What does each tell you
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Testing Process
Layered approach

Musculoskeletal Assessment

Physiotherapy Assessment — Key Findings

Key points:
- Overly compliant muscle-tendon unit on right hand side leading to
increased demand on tendon and muscle
- Microinstability LHS hip
- Subtle grade 1- PCL laxity
- Instability LHS SIJ
- Poor lumbo-pelvic capacity

ik

Joint Periarticular Muscular
Just rigl 0ose 0 loose
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Strength Assessment
Two components

Strength Assessment
Muscle volume

Strength
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Muscle mass
Proximal-Distal

Muscle mass
Medial-lateral

Raw
Volume

3205ml

Left 3122 ml

10°%)

cm
kg

CSA Normalized by
Height*Weight (
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Patient’s Results
Left

Healthy Adult Database
Average Std. Dev.

Muscle CSA Size
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Medial—Lateral Location Along Muscle (mm)
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Strength Assessment

Kangatech, IKD & Force Plates

Strength Assessment

Kangatech, IKD & Force Plates — Key Findings
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Quadriceps Testing
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Strength Assessment
Conc, Ecc, Ecc at Length

Strength Assessment

Balanced hip profile

EcclkD

Quadriceps Testing
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Hip Reference Scores

Adduction Abduction
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Strength Assessment Strength Assessment
Balanced profile Balanced hip profile

Hip Reference Scores
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Endurance Assessment Fitness
Hip Flexion RF Biased — Key Findings CV Testing
TP P2 TP3
Maximum RF Hip Flexion Test 32 30 6 Minute Distance ~ 1486m 1612m  1653m
MAS 413m/s 448 459mis
Goal Smis+
Goal
Red band
>25 reps VO2max 56.02 mi/kg/min
LT1 LT2  VO2max
Speed 10kmh  12kmh  14.3kmh
% VO2max 70% 79%
Goal 80% 88-90% NA
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Trunk
Capacity Testing

Trunk Capacity

SUPINE

Goal

120s each direction

Tank
Tmeinseod

RIGHT
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BALANCED HIP

RECTUS FEMORIS/QUADRICEPS
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CARDIOVASCULAR
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