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To schedule an appointment, please look below for the office convenient to you. 
For the 2nd quarter 2005, OSPTA’s patient satisfaction rating was 99%.  Clinical pathways

were met 66% of the time with an average of 10 visits/diagnosis.  Pain was reduced by 72%,
function improved by 64% for an overall improvement of 74%.

Mr. Mark Aaron, PT offers the SportsmetricsTM program to help prevent ACL injuries.  Please contact Mark at the USC
office for additional information.

OSPTA welcomes Nick Savrich, PT.  Nick will be working as a coverage physical therapist.  OSPTA
congratulates Ms. Jamie Wilson, PTA and Mr. Joseph Scorza, PTA on successfully passing their state boards.    

In addition OSPTA@Home provides home health services to assist the homebound patient.  
OSPTA would like to thank Mike Hudak, PT and Shawn Heltman, PT for their contribution to the newsletter.

Introduction
In this edition of the PT Connection, anterior cruciate ligament (ACL) anatomy, mechanism of injury and eval-

uation procedures will be discussed.

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).

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
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lateral femoral condyle, crossing the stouter and more
oblique PCL. At approximately 38mm in length, and
10mm wide, the ACL is composed of multiple non-
parallel fibers, which, though not anatomically sepa-
rate, function as two distinct bundles.  The small
anteromedial bundle becomes tight during knee flex-
ion, and is the primary check against anterior transla-
tion of the tibia while in this position.  Deficiency of
this bundle can result in gross anterior instability.  The
larger and bulkier posterolateral bundle becomes tight
during knee extension thereby checking anterior tibial
displacement.  Interruption of this bundle can result in
increased tibial external rotation, as well as genu recur-
vatum.

Despite the stabilizing assistance of the surrounding
structures, injury to the ACL is common.  Although
diagnosis of a complete ACL tear is clinically straight
forward, one of partial disruption may be more chal-
lenging.  Individuals can function for many years with
an undiagnosed or asymptomatic partial ACL tear that
is found only during investigation for another knee
injury.

ACLMechanism of Injury
The ACL is most often injured through excessive

valgus loading in combination with external tibial rota-
tion, or by hyperextension with internal tibial torsion.
Valgus loading with external tibial rotation occurs dur-
ing a rapid cutting movement where the foot is in con-
tact with the ground and the knee is flexed.

A greater risk of injury occurs if an external force is
applied to the knee while the foot is in contact with the
ground. This situation commonly occurs in contact
sports such as football and rugby when another player
contacts the lateral aspect of the knee greatly magnify-
ing the force of the valgus loading and rotation.

Knee hyperextension with internal tibial rotation,
while not as common, may be the primary mechanism
of injury in certain populations such as basketball play-
ers, gymnasts, or volleyball players.  These individuals
often injure themselves upon landing from a jump.

Additional mechanisms of injury have been identi-
fied in relation to specific sport activities such as ski-
ing. Ski injuries involving the ACLmost often occur in
conjunction with a backward fall. The length of the ski

behind the boot can create an anterior shear force pro-
ducing anterior tibial translation with resultant injury
to the ACL.

Recently, various studies have demonstrated a
marked increase in the incidence of ACL injuries in
female athletes. The specific reasons for the dispropor-
tionate increase in incidence in females versus males
have not been fully identified. However, the following
predisposing factors have been suggested: the female’s
wider pelvis, increased flexibility, less-developed mus-
culature, hypoplastic vastus medialis obliquus, narrow
femoral notch, genu valgum, and external tibial tor-
sion. Additionally, the movement of the body seg-
ments, muscle strength and coordination, level of con-
ditioning, shoe type, joint laxity, limb alignment, and
ligament size also may play a role.

Evaluation of the ACL Injured Knee
SUBJECTIVE EVALUATION

Physical therapy evaluation of ACL injuries begins
the same as any evaluation of the knee. A history is
gathered relating to the date of injury, which gives
some idea of the chronicity of the problem .
Additionally, some patients may be able to recall the
specific mechanism of injury.

Rapid swelling in the knee within twelve hours of
the injury indicates bleeding into the joint, and is usu-
ally associated with significant injury. Many times this
rapid swelling may be due to ACL injury.

Complaints of the knee “giving-out” may again be
suggestive of a rotatory instability problem from a torn
ACL. Additionally, very often the patient will report
hearing/feeling a “pop” in the knee which is in most
cases indicative of an ACL injury.

Objective Examination
OBSERVATION

In an acute ACL injury significant swelling is often
present. The individual might be most comfortable
with the knee held flexed approximately 25-30
degrees. The patient may initially be unable to bear
weight on the injured extremity or only be able to par-
tially bear weight.

In a chronic ACL injury little to no swelling may be
present, and the individual will most likely be able to

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
SportsmetricsTM 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.

fully bear weight but significant quadriceps atrophy is
often present.
RANGE OFMOTION/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

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

Figure 2

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


