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ACL: Anterior Cruciate Ligament
Anatomy and Evaluation

Introduction B

In this edition of the PT Connection, anterior cruciate ligament (ACL) anatomy, mechanism of injury and eval-
uation procedures will be discussed.

- s Anatomy

The knee joint is comprised of three bones and a variety of ligaments,
muscles and additional soft tissue. Mechanically, it is a hinge joint with
one plane of motion. Long load bearing arms act as a fulcrum, and are
subjected to a variety of potential forces. The construction of the knee
joint lends itself to checking forces through boney congruency and soft
tissue restraint. When forces are exceeded, boney and soft tissue failure
occurs with a resultant injury. One of the most well-known knee injuries
is that of the anterior cruciate ligament (ACL).

Figure 1

Posterior

There are many structures around the knee that lend support to the
ACL. Spanning the joint anteriorly is the quadriceps tendon. With the
patella embedded in it, this tendon attaches distally to the tibial tuberosi-
ty as the infrapatellar tendon. This system functions like a pulley system,
gliding the tibia anteriorly into knee extension during quadriceps contrac-
tion.

Posterior to the knee joint are the semimembranous, semitendinosis and biceps femoris muscles, collectively
known as the hamstrings. At the knee, their primary role is knee flexion and gliding the tibia posterior. In con-
junction with the quadriceps, the hamstrings can perform a co-contraction to decrease anterior tibial displacement
during ballistic weight-bearing or sports activities.

Another structure that lends some assistance to the ACL is the iliotibial band (ITB). Originating from the hip
musculature, the ITB projects laterally down the thigh and attaches just below the knee forming a sling behind the
lateral femoral condyle. The ITB plays a role in assisting the ACL by preventing posterior femoral displacement
over a fixed tibia, when the knee is near full extension.

There are four primary ligaments of the knee. On the sides of the joint are the medial collateral (MCL) and lat-
eral collateral (LCL) ligaments. These structures respectively restrain valgus and varus forces. Interarticularly
are the ACL and posterior cruciate ligament (PCL). These ligaments form an ‘X’ pattern and serve as the primary
restraint for anterior and posterior displacement of the tibia (Figure 1). To a lesser degree the ACL checks inter-
nal and external tibial rotation, varus and valgus forces and hyperextension of the knee.

Situated intracapsular but extrasynovial, the ACL twists from the anterior tibia superiorly and posteriorly to the






fully bear weight but significant quadriceps atrophy is
often present.

RANGE OF MOTION/STRENGTH

In an acute injury both range of motion (ROM) and
strength are often markedly limited. In chronic cases,
ROM can often be normal, but careful testing will
often identify some residual quadriceps and hamstring
weakness.

LIGAMENT STABILITY TESTS

Two of the most commonly performed clinical tests
of ACL stability are the Anterior Drawer Test and the

Anterior drawer test determines anterior cruciate instability. Flex
knee to 90 degrees and stabilize foot. Note forward shift of tibia.

Lachman test for anterior cruciate instability is at 30 degrees of flexion.
The extremity does not have to be lifted or the foot stabilized

Lachman Test (Figures 2). Furthermore these tests
can be supplemented with the use of an arthrometer
that allows for numerical quantification of anterior tib-
ial displacement. Researchers have demonstrated that
the reliability of these tests is higher than MR imaging
for accurately diagnosing deficiency of the partially
torn ACL, and therefore may be a more suitable first
step.

Ligament injuries, in general, are normally classi-
fied into three grades. In a Grade I sprain, the ligament
has been stretched but its integrity remains. This first
degree sprain is normally associated with minimal
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complaints/impairments. A Grade II sprain results in a
partially torn ligament, and is accompanied by some
increased joint laxity. The symptoms/impairments
associated with a Grade II sprain often require med-
ical/rehabilitation interventions. A Grade III sprain is
the most severe as the ligament is completely torn
resulting in significant laxity. Many Grade III sprains
will require surgical intervention followed by exten-
sive physical therapy.

Clinical examination of these injuries is often con-
firmed by an MRI. When ACL injury is strongly sus-
pected, many clinicians rely on MR imaging to assist
in diagnosis. Although highly sensitive and reliable,
MRIs can sometimes be inconclusive or even provide
a false negative, especially in the presence of a partial
tear. Some researchers have shown that arthroscopi-
cally normal ACLs and stable partially torn ACLs were
difficult to reliably distinguish on axial MR images.

Conclusion

Injuries to the ACL are quite common in activities
which involve running, cutting and jumping. Women
injure their ACL at a frequency 4 times greater than
men. Studies are now being done in an attempt to
reduce these injuries. OSPTA utilizes the
Sportsmetrics™ program to attempt to reduce the num-
ber of ACL injuries. Mark Aaron, PT can be contacted
at the Upper St. Clair office to learn more about this
program.

Following an ACL injury, two to four weeks of
physical therapy may be prescribed in preparation for
reconstructive surgery. Physical therapy may consist
of modalities to reduce pain and swelling, range of
motion exercises, strengthening exercises and protect-
ed weight bearing exercises.

A wide variety of techniques may be utilized by
orthopedic surgeons to reconstruct the ACL ligament.
The use of bone-patellar-bone autografts, hamstring
autografts and allografts are common methods utilized
to reconstruct the ACL ligament.

Following reconstructive surgery, additional physi-
cal therapy will instituted.

The winter addition of the PT Connection will be
devoted to post operative rehabilitation of the recon-
structed ACL.
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