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In Knee Extension In Knee Flexion

PLB is Taut. AMB is Taut. PLB is slack

(loosen).
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Factors guiding “screw-home” rotation
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1. Shape of medial
femoral condyle

2. Tension in anterior
cruciate ligament

3. Lateral pull
of quadriceps

External rotation

Extension




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




Ligaments pulled taut in extension
Ligaments relatively slack in flexion

“Screw-home”
|~ locking mechanism

J

= antenor cruciate liga
medial collateral hgan

= postenor-medial caps
oblique popliteal igar

Medial view
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Tibial-on-femoral extension (A-C)
45° of flexion (full extension)
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45° of flexion (partial squat)
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Femoral-on-tibial extension (D-F)



ACL Injury
Risk Factors

Intrinsic

(Risk factors specific to the
traits of the person at risk)

|

Modifiable

(e.g., strength, core
stability, body
awareness)

Non-modifiable

(e.g., anatomy, medical
history, genetics)

Extrinsic

(Risk factors beyond the traits
of the person at risk)

Non-modifiable Modifiable

(e.g., weather
conditions, level of
competition)

(e.g., field conditions,
participation per week)




Modifiable Risk Factors for ACL Injury

LOW BaCk & * Excessive lowback arch
PEIViS » Anterior pelvictilt

¢ Femoral internalrotation
¢ Femoral adduction
¢ High quad to hamstringratio

* Increased kneevalgusangle

¢ Smallerknee flexionangle
e Tibial external rotation

* Foot pronation
* Foot external rotation




Mildly damaged.

Slightly stretched, but is still able to
help keep the knee joint stable.

Becomes loose.

Referred to as a partial tear of the
ligament.

Rarely occur.

Most commonly referred to as a
complete tear.

The ligament has been split into two
pieces, and the knee joint is unstable.




Systematic Video Analysis of ACL Injuries in
Professional Male Football (Soccer)

Study Details

148 anlerior cruciate ligament (ACL)
injuries across 10 seasons of professional
Italian footkball wene analyzed with video; in
134 and 107 videos, mechanism anc
situational patterr, and blomechanical
aralysis, could bo delermined, respactively.

ACL; anterior
cruciate ligament

Indirect contact ACL injurics
wizrg agqually as prevalent as
nan-contast injurias.

Prassing or tackling, being tackled
regeining balance afler kicking,

and landing from a jump were the
miost fraguent siluational patterns.

Injuries were more prevalent
&t start of the match than at
the end of the match.

Injury Mechanism
and Situational Patterns

Indirect
Contact

20% 16%

Hegaming Landing from a Uther
balance after jump

KicK

Fressing o Being tackled
tzchling

Ipsilateral trunk tilt amd
cantralataral retation

Most
Frequent
Inter-
segmental
Positioning
at Injury
Frame

_ Flat and externally
) ratated foat

0-45
minutes |

67%

minutas

13% 12%
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Meniscus Blood Supply
Perimeniscal Plexus

Inferior
genicular
artery

MendMeShop

Outer third (red zone)
Good blood supply

Inner two-thirds (white zone)
Lacks blood supply

Meniscal Blood Zones

Red-White

White
Red-Red

Medial
collateral
ligament

Tibia

MendMeShop @ 2014




horizontal flap tear

parrot beak tear

vertical
longitudinal tear

free-edge !raying-/ /
radial tear 4

complex tear

horizontal tear

bucket handle tear



Normal anatomy viewed top down

Front of knee with femur removed

ACL [Antenor Cruciate Ligament)

Lateral Meniscus
MCL % ’ :
(Medial Conateral Ligament) | K A Anterior
\ ) horn

LCL
(Laterad Collateral Ligament)

Medial Meniscus - . : 2005 MFarr ORF

PLL (Posterior Cruciate Ligament)




Deep MCL

Meniscofemoral ligament

Meniscotibial ligament

Medial Meniscus

Superficial MCL

Lateral Meniscus




“Unhappy triad”

1. Tibkal
collateral
ligament tear

2. Medial
Mmemscus tear

3. Anterior '-;x
crudciate
ligament
tear

LCL Tear

ACL Tear

Tackling can
result Y \
"unhapg "

Medial ligament
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ligament
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Lateral

Hockey puck

Patella
(outline)

Medial

Tibial
collateral
ligament

meniscus
(torn)

Anterior
cruciate
ligament
(torn)




Allograft Autograft
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/ X(\ Femoral Tunned

Quad-Patella Bone
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A. Achilles tendon

B.

C. Patellar tendon




Nonsurgical Treatment

Nonsurgical management is indicated in
patients with

- partial tears and no instability symptoms

- complete tears and no symptoms of knee
instability

- Who do light manual work or live sedentary
lifestyles

- Whose growth plates are still open (children)




ANATOMIC SINGLE AND DOUBLE l
BOUNDLE RECOUNSTRACTION




ngrowt crew divergence < 15°
maximize contact) Pull-out {15-mm fixation)
fminimize Mmotion)

Screw size=gap
Bungee effect size =5

Graft=tunnel length Untreated instabilities
mismatch (posterolateral cornar)

Slippage Malalignment
Unrestricted

_Impingement rehdbllltatlon Excessive graft stress

Autograft |  Allograft Locatlon Resistant orgamsms Surgical limitations

Harvest morbidity Delayed Joint proximity (Postoperative infection) Chondralémeniscal
Tendinitis maturation Physiometric damage
Patellar fracture Impingement free Graft rgjection
Neuropathy Immune Healing response

Strength response Arthrofibrosis

Stiffness RSO

Creap

(pretension)

Causes of complications of anterior cruciate ligament reconstruction
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