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RM

• 35 yo female 
slipped and knee 
buckled 

• immediate 
swelling 

• problem with 
knee instability



Anatomy

• ACL crosses with the PCL in the notch 
of the knee 

• Consists of 2 bundles 

• Stabilizes the knee 

• Prevents anterior tibial translation 

• Provides rotational stability
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responds to their tibial insertion sites. On the femoral side, the
anteromedial bundle originates more proximally and the pos-
terolateral bundle originates more distally. On the tibial side,
the anteromedial bundle inserts anteromedially while the pos-
terolateral bundle inserts posterolaterally. The relative posi-
tion of the two bundles varies with the flexion angle of the
knee. In extension, the two bundles are parallel. In flexion, the
femoral insertion site of the posterolateral bundle moves ante-
riorly, and the two bundles are crossed (Fig. 4). In flexion, the
anteromedial bundle tightens as the posterolateral bundle
loosens9 (Fig. 5). In extension, the posterolateral bundle tight-
ens and the anteromedial bundle loosens9 (Fig. 6). The poster-
olateral bundle tightens during internal and external rotation
of the knee.

Radiography
adiographic studies can demonstrate the two bundles of
the anterior cruciate ligament. In the sagittal plane, the

anteromedial and posterolateral bundles run in a parallel ori-
entation with the knee extended (Fig. 7). The posterolateral
bundle is also seen in the coronal plane (Fig. 8). In certain cases
with an isolated tear of either the anteromedial or posterolat-
eral bundle, magnetic resonance imaging may demonstrate the
rupture pattern (Fig. 9). The double-bundle structure may be
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Fig. 4

Fig. 3

In a cadaver, the anteromedial (AM) and posterolateral (PL) bundles of 
the anterior cruciate ligament can be distinguished readily. LFC = lat-
eral femoral condyle.

A: With the knee in extension, the anteromedial (AM) and posterolateral (PL) femoral insertions are oriented vertically and the bundles are parallel. 
B: With the knee in 90° of flexion, the anteromedial and posterolateral insertions are oriented horizontally and the bundles are crossed.
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this range, there is a potential positional error of 0.25 mm
and rotational error of 0.1!.36 Each tibia or femur was pot-
ted in a cylindrical mold filled with polymethylmethacry-
late (Dentsply, York, Pennsylvania) and securely fixed to
a nonferrous conductive mount to eliminate magnetic field
interference. One receiver was attached to a metallic
Kirschner wire to serve as the stylus for recording the posi-
tion data, which propagated the electromagnetic signal.
The stylus was calibrated before testing each specimen.
After calibration of this stylus, the proper orientation of
the wire could be determined. The x, y, z coordinates of
the point in question were recorded. The shortest,
straight-line distances between the ACL and bundle

Figure 2. Lateral view of a left knee depicting the anterome-
dial (AM) bundle and posterolateral (PM) bundle of the ACL in
extension (top) and flexion (bottom).

Figure 3. Illustration demonstrating the anatomical terminol-
ogy used with both full extension and in 90! of knee flexion.

Figure 1. Anterior view of the native ACL showing the distinct
anteromedial (AM) and posterolateral (PL) bundles (left knee).

Figure 4. Illustration of a left knee lateral femoral condyle in
extension demonstrating the relationship of the anteromedial
bundle (AMB) and posterolateral bundle (PLB) to pertinent
bony landmarks.

Vol. 39, No. 4, 2011 Arthroscopically Pertinent Landmarks for Tunnel Positioning 745

 by JEFFREY M. CONRAD on May 9, 2011ajs.sagepub.comDownloaded from 

Overview of an ACL 

• Usually occur with twisting, jumping, 
landing or cutting 

• Athlete often feels a tear or hears a “pop” 
• A large effusion is commonly seen 
• Often the injury involves more than just the 

ACL.  
• Small fractures or bone bruises of the top 

surface of the tibia are common. 
• The meniscus or other ligaments can be 

injured as well.  
• Mri study of choice 
• treatment options:  

• reconstruction vs nonoperative



Examination

• Examine entire knee 

• ACL EXAM 

• ANTERIOR DRAWER 

• LACHMAN 

• PIVOT SHIFT

Females at risk

• Females suffer a 4-6 x increased  
incidence of serious knee injury over 
males participating in the same sport  

• Arendt  AJSM 1995 
• Chandy & Grana   Phys & Sportsmed 1985 
• Ferretti et al  AJSM 1992 
• Gerberich et al   Phys & Sportsmed 1987

Why are women more prone 
to ACL injury?

• Hormonal factors 

• Anatomy  

• Biomechanics 

• Jump test

dynamic tasks (Figure 1b). Figure 6
presents a ‘‘ligament dominant’’ athlete
who lacks sufficient frontal plane
control of her lower extremity during
performance of the tuck jump. Figure 7

presents secondary assessment of liga-
ment dominance with the criteria that
assesses if foot placement is maintained
shoulder width apart during landing.
This athlete’s reduced ligament

dominant landing mechanics may be
driven from the lack of frontal plane
control at the hip, which may be
improved with targeted training for
the trunk and hip (41,42,46,54,61).

Figure 5. Tuck jump criteria grouped by modifiable risk factor categorizations.
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ACL Risks 
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Figure 1. (a) ACL injury mechanism with high knee abduction angle that is related to high LOAD. (b) Videographic depiction of
athlete with kinematic pattern that is likely to demonstrate high LOAD. (c) Motion analysis depiction of athlete with
kinematic and kinetic pattern indicative of high LOAD. (d) Example scatterplot comparing ACL injury to uninjured athlete.
Red line indicates established cut-point, which provided maximum sensitivity and specificity to predict ACL-injured
status. Athletes who demonstrate LOAD beyond (negative values indicate increased LOAD) red line may be at ‘‘high risk’’
for ACL injury during competition.
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ACL Surgery

• The goal of the surgery is to 
reproduce or recreate the original 
anatomy 

• Anatomic acl reconstruction 

• use a combination of existing 
anatomy or anatomic landmarks 

• tunnel position is key

History of ACL reconstruction 
The Femur

• First several articles published on 
the topic were of 2 incision approach 
which was an anatomic approach 

• As techniques shifted to a more 
minimally invasive approach the 
transtibial drilling was performed 
more frequently and considered the 
Gold standard 

• this shift was thought to have 
“changed the anatomy” of the 
reconstruction


