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Epidemiology

1. ACL injuries are a frequent event.!

1. Approximately 70% per cent are classified
as non-contact.

1. Females are 2 and 10 times more likely to
sustain a non contact injury than males.?

1. Non contact injuries occur during
deceleration, landing maneuvers, change
of direction maneuvers.3

‘At Risk’ Biomechanics
1. ‘Position of no return*:

- Hip
- Adduction

Internal Rotation

- Decreased Flexi

- Knee

- Valgus

- External Rotation
Decreased Flexion

1. Laterally displaced Center of Mass.®

BACKGROUND

‘At Risk’ Biomechanics
1. Muscular Control:®

+ Increased quadriceps activation
- Decreased hamstring activation

2. Fatigue:

- Majority of ACL injuries occur towards
the end of half or game.”
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Prevention

1. ACL prevention programs have been
proven to be effective at reducing the risk
for sustaining a non contact injury.

« The injury rate rem gh.

1. Potential explanations are the programs
are:

- Too time consuming
- Very complex
- Notimplemented correctly

1. The effectiveness of the programs are
assessed using non ‘game-like’
paradigms.

1. The amount of training and its impact on
the ACL is not fully known.

Aim of Project

1. To determine how “at-risk” biomechanics are affected by fatigue
utilizing a ‘game-like’ testing paradigm.
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- What effect does fatigue have on lower
extremity and trunk kinematics?

- Subjects; 19 female and 10 male D1
soccer piayers

Each player completed a T test until they
were unable run the course within 1 s.d
of the mez of four baseline (non-fatgue)
trials.

Marker displacement histories were
recorded using a 10 camera motion
analysis system recording at 240 Hz.

« The cuts performed at the center
cone were classified.

« Trunk and lower limb kinematics at
33ms post initial contact were
analyzed.

RESL

Type of Cut

Side Step Cuts
line =Fatigue
- Preferred cut was a side step

Non significant increase in side step
cuts with fatigue

- The discrepancy was greater for
women

Percentage
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Hip Joint Kinematics at 33
ms

Sagittal Plane : Frontal Plane

Women

Knee Joint Kinematics at 33
ms

ne.

Sagittal Plane Fatigue Frontal Plane

tep Cros

Women
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Lateral Medial
Center of Mass
4

‘nee Joint Center Knee Joint Center
>

Trunk Moment Arm Trunk Moment Arm
(Positive) (Negative)
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Baseline
RESL

Position of the Center of
Mass at 33 ms

Medial-Lateral Position

Fatigue

+ Vertical Position
Women's trunk was more vertically displaced.

With fatigue ind women's trunk wa
vertically i

Durin tep cuts the more vertically
displaced than during cro uts

Women

- What effect does fatigue have on the
muscular control of the lower
extremity?

Subjects: 16 female and 13 male D1
soccer players

Each player completed a T test until a 5%
decrement in performance was observed.

- SEMG from the quadriceps and hamstring
muscles and marker displacement
histories were obtained

Low Pass Filtered - 11 Segment Model
’ 10 Hz Cutoff ZYX Euler Decomposition

Angular Position at 33ms
ost Contact

_ (RMSyy + RMSpsc + RMSyu)/3
=TT (RMS + RMSp/2

h
\ RMS Obtained ’

Band Pass Fitered mump Coomor o) RMS Value
P

10 and 350 Hz Cutoffs at33ms

eak RMS
Value of MVC
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Quadriceps/Hamstring
Ratio at 33ms
« Kinematics:
- With fatigue athl
&

tended
bducted knee po

Q\H Ratio

+ Muscle Activity:
. regardless of fatigue status, had a
ntly greater Q/H ratio than male

- With fatigue Q/H ratio significantly incres
in femal

e

Summary

1. Hip and Knee
Hip and knees become more extended with fatigue

Center of Mass
Fatigue decreases the lateral displacement of the center

of mass

Muscular Control
Women use a more ‘quad dominant’ strategy
In women fatigue exacerbates the use of a ‘quad
dominant strategy

wowemiacs

Aim of Project

1.

1. To determine the impact of training on the anterior cruciate ligament

of the knee.
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- What effect does training have on the
ACL?

Subjects: 16 female D1 soccer players

bject had two MRI examinations of
bilaterally:

Within
Season

wowemiacs

RESULTS: KIM, MYRICK, |

ACL Volume
- Training appears to have an effect
on the ACL.

- Over the course of a competitive
season:

Incidence of edema increases

Increase in the volume of ACL is seen
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« What effect does training have on the
osseous structures of the knee?

Subjects: 19 female D1 soccer players

Each subject had three MRI examinations of
ees bilaterally:

f completion of season (Post-

f completion of season

Images were classified and then scored using
Knee Osteoarthritis Scoring System (KOSS)
by board certified radiologist.

wowemiacs

RESULTS: MY IELE, b

KOSS Ratings of BME
- Training has an effect on osseous
structures of the knee.

The severity of BME increases over the
span of a season.

With rest will return to preseason levels
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Summary

1. Training — Competition:
Causes changes in the ACL

Impacts osseous structures

Contact ac
ol of Health §

Juan C. Garbalosa, PT, PhD
Director, Motion Analysis Laboratory
Clinical Professor of Physical Therapy
MNH 14

275 Mount Carmel Avenue

Hamden, CT 06518

Garbalosa@Quinnipiac.edu HANICS, |
ARCH N
ROUP -






