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ACL Injuries
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Bone &Joint &Ligaments & Cartilage

\ ' Anterior View
\ \ of Knee

\ FonsN \ Superior View of
Tibial Plateau

Posteror
cruciate
hgament

Medial
MeiwsCUs

Lateral ,
Condyie —

Paosterior
cruciate

Lateral
menIscus

|

Head of
fibula -

Lateral ‘
meniscus o,
Rrtenor
cruciate
hgament

A N




Movement of the knee
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How injury occurred?

* A sudden stop, twist
* Extreme hyperextension

* Direct contact

ACL injuries occur when
bones of the leg twist
in opposite directions
under full body weight




Pattern of injury

i A hyperextension A hyperflexion
A twisting and injury in a nonweight injury such as
hyperextension bearing leg can cause a fall in skiing
injury commonly an ACL or PCL causes an ACL
causes an ACL tear. tear.

+/ - PCL tear.
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Fig. 1. Mean normalized joint moment at each DOF across four kicks.

FL/EX = flexion/extension, VL/VR = valgus/varus, and ER/IR =

external rotation/internal rotation

Non-contact ACL Injury Risk at the Pivot of the Supporting Leg in Martial Art Kicks Kim, Y K; +Kim, Y H; Kwon, K H
Kyung Hee University, Yongin, Korea



The four "classic” symptoms
when the ACL is torn

Hear a "pop" from inside the knee
Feel the knee give away at the time of
injury

Swollen immediately, or within a few
hours

Severe pain can not continue play

Acomplete
tear of the ACL




ACL injuries usually combined

With the menisci (50 %)
With articular cartilage (30 %), f’,f";ﬁiacap,__?'

articular
» cartilage

With collateral ligaments (30%), o A

In football players and skiers, _ ,
lateral e — —L medial
}‘ ,’ meniscus

- /
W/+— medial
t ¥/ collateral
\ 3 / ligaments

!11 r

the right knee

consists of injuries to the ACL, the meniscus’

MCL and the medial meniscus.

In cases of combined injuries, surgical treatment may be
warranted and generally produces better outcomes




10 Things to Know About [ mcetone |

knee, is one of the most commonly

injured knee ligaments. Damage
to the ACL can occur when an
athlete suddenly pivots or stops,
quickly changes direction or lands
after jumping. Here are 10

things to know when it comes

to ACL injury:

Female athletes are more
2 likely to experience ACL

injury than male athletes.

50% of ACL
injuries are

ACL injuries occur in all sports, accompanied by

damage to other
ligaments or
cartilage in the knee.

but are most frequent when
playing football, basketball
and soccer.

/‘ Surgery is generally
recommended
a 4 when dealing with

(] < a combination of
1 \‘ injuries in the knee.

Preventative training
program exercises have
been shown to improve
an athlete’s vertical

leap, aerobic fitness
and sprint speed.
70% of ACL injuries
50% of athletes diagnosed with sustained occur during
an ACL injury will develop non-contact sports,
osteoarthritis within 10 to 20 while 30% occur during
years of injury. contact sports.
Studies show
preventative Preventative training
training programs program exercises take
can reduce 10 to 15 minutes to
ACL and other complete and include -
traumatic knee stretching, strength Preventative training
injuries by 50%. training, jump training done 2to 3times a
and improvements to week can reduce the " ¢ CAYIRIALY
balance and technique. risk of ACL injury. A PTILS ‘J[UL‘ OM * S1Z/ 6.. 00
INFOGRAPHIC PROVIDED BY THE NATIONAL ATHLETIC TRAINERS' ASSOCIATION
SOURCE: NATIONAL ATHLETIC TRAINERS ASSOCIATION, OSTEOARTHRITIS ACTION ALLIANCE,

AMERICAN ACADEMY OF ORTHOPAEDIC SURGEONS
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Get in shape to play; don’t play to get
in shape!
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Abductors Calves
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Squat
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Split

Squat



Single leg deadlifts

RDLs
Split with rotation Romanian Deadlifts



Lunges
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Walking lunges
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Side Plank
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SoLpdf

https://www.ifsm.ir/d/2020/04/12/0/32580.pdf
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Side planks

Hip bridges



Abdominal Crunches
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Chops and lifts



Wall Sits
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Step-Up
T $95 8, Yo
Aol (pSome CSas b (Jais S5 (g9, 4,
Yoy G den g awas )18 oo 65, 1) o b ol
S 8 Jase 6o, L 90 50 By ela

b b cog rplaug e YU loazme g 00,5 5 ol & e
S 9 78 el

QS ISE Al Ve Sowe (o wllel e a8 LILST i e






elastic bands




Push-Ups
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Push-Up and Rotation
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High Knees
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Single leg ball pass




Single leg multiplanar reach with arm
and leg




Juggling
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Remember: HIPS over KNEES over ANKLES!



Multidirectional shuffle steps

sajjad mardani.mp4
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Jump side-to-side with both feet over the line.

Jump from left to right foot over the line.



il o o

Wiy e

rotebe

inn

“«5——— B

=== = v

= m
Wy

=== =

=

e teve L
5:— &l

Jump forward-and-back with both feet over the line.

Jump forward-and-back

Keep feet hip width apart.



Session 1 & 2

Exercise Sets Repetitions
Board jump (stick ing) 3 5

Squat jumps 3 5

Forward jumps (over 15¢cm hurdle) 3 5

180° jumps 1 10
Walking Lunges 1 10

Session 3 & 4

Exercise Sets Repetitions
Board jump (stick landing) 5 5

Squat jumps 5 2

Forward jumps (over 30c¢m hurdle) 3; 7

180° jumps 1 5

Walking Lunges 1 10

Session 5 & 6
Exercise

»
2
z

Board jump (stick landing) di

Jump, jump, vertical

Lateral jumps (over 15¢m hurdle)

180° jumps

Split squat jumps

ESE AN

Exercise Sets Repetiti

Hop and hold 3 S per leg
Jump, jump, vertical (180°) 3 5

Forward hops (over 15¢m hurdle) 3 5

180° jumps 5 3

Split squat jumps 6 2 per leg
Exercise Sets Repetitions
Hop 3 5

Jump, jump, vertical (180°) 3 5

Forward hops (over 15¢m hurdle) 3 7

90° hops 1 6 (3 each way)
Split squat jumps 8 2 per leg
Exercise Sets Repetitions
Hop and hold 5 5

Jump, jump, single land 5 1

Lateral hops (over 15¢m hurdle) 5 3

90° hops 1 10 (5 each way)
Split squat jumps 8 2 per leg
Exercise Sets Repetitions
Hop and hold 6 5

Jump, jump, single land 7 1

Lateral hops (over 15¢cm hurdle) i 3

90° hops 1 10 (5 each way)
Split squat jumps 8 2 per leg
Exercise Sets Repetitions
Crossover hop (4 hops) 6 1 per leg
Jump, jump, single land 10 t

Lateral hops (over 15¢cm hurdle) 4 3

180° hops 1 6 (3 each way)
Split squat jumps 5 4 per leg

Jump-training program (8).



Jumping Jacks
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Prevention of ACL injuries
in team sport athletes

Level 1

Floor exercises Mat exercises Wobble board exercises
Running and planting, Two players standing on one Two players standing two
partner running backwards leg on the mat theowing to legged on the board

and giving feedback on the each other, throwing to each other.
quality of the movement,

change position after 205,

Level 2

Floor exercises

Jumping exercise—right leg-
right feg over to left leg-left
leg and finishing with a two-
foot landing with flexion in
both hips and knees.

Floor exercises

Running and planting

(as in week 1), now doing a
full plant and cut movement
with the ball, focusing on
knee position.

Floor exercises
Two and two players together two- =
leg jump forward and backwards,
180* turn and the same movesent
backwaeds; partner tries to push
the player out of control but stisl

Mat exercises

Mat exercises

in hip and knee.

Mat exercises

one leg.

focusing on landing technique.

Level 5
Floor exercises Mat exercises Wobble board exercises
Expanding the movement The players jump on a mat Two players, both standing

from week 3 10 & full plant
and cut, then a jump shot
with two-legged landing.

Nordic Hamstrings:
Squat-walking lunges:

Latecal jumps:

Oslo Sports Trauma

RESEARCH CENTER

Jump shot from a box
(30-40 ¢m high) with 3
two-foot landing with
flexion in hip and knees,

“Step” down from box with
one-leg landing with fexion

Two players both standing
on balance mats trying to
push partner out of balance,
first on two-legs, then on

catching the ball, then take
3180° turn on the mat.

Wobble board exercises
Squats on two legs,
then on one leg.

Wobble board exercises
Two players throwing to
each other, one foot on the
board.

Wobble board exercises
One foot on the board,
bounding the ball with their
eyes shut.

on balance boards trying to
push partner out of balance,
first on two legs, then on
one leg.

Imagine that you are sitting down on a chair. Perform squats by bending you hips and knees
10 90 degrees, do not let your knees cave inward, Bend slowly and straighten up more quickly.

Your body should be completely straight from the shoulder to the knee, Lean foewaed as far a5
Y06 €30 by using the hamstring mescles 10 resist the forward falling motion,

s you hunge forward, bend your 1e3d eg until the hip and knee are Bent to 90 degrees,
Do not let your knee cave loward. Keep yoor upper body and hips steady.

Jmp appeox. 1m sideways from ome feg to the other, Tike 3 skater. Land gently on the
ball of your foot. Bend your hips and knees slightly and do no fet your knee cave inward.

Spring as high and fac as possible off the supporting leg. Sring the knee of the tealling
leg wp as high as possitle and the opposite arm in front of the body.
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- small cracks and tears

- arthritis in the facet joints

- squeezes
Cracked |
disc

OMMG 2002

DOMMG 2000

OMMG 2002



Importance of water & electrolytes



http://content.nejm.org/content/vol352/issue15/images/large/04f1.jpeg

Intake o Output

2

Insensible
Water

loss

CG
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Preventing
ACL INngURIES

Improving

PERFORMANCE




preventive training programs

 ACL and other traumatic knee injuries can be
reduced > 50% by using a preventive training
program that combines:

— Flexibility

— Balance

— Strength

— Plyometric

— Agility

— Technique training



prevention program.pdf



prevention program.pdf
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preventive training programs

* |n addition to reducing the rate of ACL injury,
they improve measures of performance

— Vertical jump height

— Hop distance

— Speed

— Aerobic fitness

— Sprint speed

— Lower extremity strength/power
— Balance.



preventive training programs

a

Stretching (3-4 exercises):
- calf, quadriceps, hamstrings,
hip adductor, hip flexor

Warm Up (2-3 exercises):

- forward-backward jog, side
shuffle, high knee skipping,
carioca, butt kickers, arm
swings, trunk rotations, leg
swings

Balance (2-3 exercises):

- single leg balance (static),
single leg balance with
perturbation (ball toss,
partner perturbation, unstable
surface, upper body motion),
dynamic jump/hop to balance

e

Strengthening (2-3 exercises):

- core musculature: curl ups,
plank, push up

- hip / thigh musculature: squat,
lunge, deadlift, russian hamstring
curl, bridge

Plyometrics (5-6 exercises):

- double leg jumps (multi-planar),
single leg jumps (multi-planar),
single leg bounding, ladder
drills, running & cutting

Technique (verbal feedback
on movement quality during
all exercises):

- bend knees and hips (land
softly, light as a feather, act like
a shock absorber)

- keep knees over toes (straight
as an arrow)

- toes straight ahead



Examples of free preventive training programs that
have been supported through research:

PEP Program: http://smsmf.org/smsf-programs/pep-program

11+ Program: http://f-marc.com/11plus/home/
PEAKc Program: http://www.unc.edu/depts/exercise/peak/peak/Home.html

For more information, visit oaaction.unc.edu




LACHMAN TEST




ANTERIOR DRAWER TEST




PIVOT SHIFT TEST




MRI




Non surgical Treatment

* Isolated ACL tears
— With partial tears and NO instability symptoms

— With complete tears and NO symptoms of knee instability
during low-demand sports who are willing to give up high-
demand sports

— Who do light manual work or live sedentary lifestyles

— Whose growth plates are still open (children)




Surgical Treatment

ACL tears are not usually repaired using suture to
sew it back together, because repaired ACLs have
generally been shown to fail over time.
Therefore, the torn ACL is generally replaced by a
substitute graft made of tendon. ' |

Patellar tendon autograft
Hamstring tendon autograft
Quadriceps tendon autograft

Allograft patellar tendon, Achilles tendo'n
semitendinosus, gracilis, or posterior tibialis




POST OPERRATION HEALED

39.0 mm
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