The Knee

KEY TERMS

anterior cruciate ligament (ACL)
articular cartilage
condyle
crepifus
effusion
epiphyseal plates
lateral collateral ligament (LCL)
lateral meniscus
medial collateral ligament (MCL)
medial meniscus
patella
patellar tendon
patellofemoral joint
pes ansurine
posterior cruciate ligament (PCL)
quadricep
retropatellar surface
sesamoid
synovial fluid
synovial membrane
tibial plateau
tibiofemoral joint
valgus
varus
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OBJECTIVES
Upon completion of this chapter, the reader
should be able to:

- Describe the functions of the knee

 Describe the ligament structure of
the knee

- Explain the function of the
patellofemoral joint

- List and define various sports-related

injuries of the knee
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The knee joint is one of the most complex joints in the body. Most move-
ments and activities depend on the knee for support and mobility.
Because the knee supports the majority of the body weight, it is at risk
of overuse and traumatic injuries in both contact and noncontact sports.
The knee is composed of three major bones and muscle groups.
On top of the knee is the longest bone in the body, called the femur. The
end of the femur flares at its distal end into a pair of rounded promi-
- mences called condyles. One is medial, the other lateral. The shape of  condyle The rounded
- the condyles allows the femur to roll and spin on the flattened top por-  prominence found af the
tion of the tibia, called the tibial plateau. point of articulation with
On the bottom of the knee is the tibia, which meets with the another hone.
‘#=mur to form the tibiofemoral joint. The tibiofemoral joint is a
weight-bearing, hinged joint held together with a joint capsule and
s=veral important ligaments (Figure 18-1). The motions at this joint
= limited to flexion, extension, and a few degrees of rotation of the fibiofemoral joint The point
“hia on the femur. where the tibia meets with
' Understanding the anatomy of the knee joint and common mech-  the femur
sms of injury will enable the certified athletic trainer to assess and
r=nage these injuries appropriately.

tibial plateau The fop, flat
portion of the tibia.
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Cartilage The four
CONCEPT _ o o ers in th
KEy Two types of cartllage.a?e found within the knee joint. joint car
v The ends of both the tibia and femur are coated with a the joint
Most movements &t protective layer of smooth arficular cartilage. This e o
jvities depend on the articular cartilage provides a smooth surface for glid- The
aead . gor support and ing of the joint. Interspersed between the tibia and above ar
kneejort e priovernent femur are two crescent-shaped wedges of cartilage attaches
axobility. ThE P called menisci (Figure 18-2). The medial meniscus tha Gl
of this jont allows 3 lies between the medial femoral condyle and the biteral s
. . extension & medial tibial plateau. The lateral meniscus lies Wi
flexion ~al H
v degrees of later?d bgtween the lateral femoral condyle and the lateral cruciate
afe iy tibial plateau. The ters
movement The menisci play several very important roles used to
in the health and function of the tibiofemoral joint. they lie
They aid in shock absorption, distribute forces, and anterior
improve stability of the femur as it rides on the tibia. The menisci are posterio
articvlor carfilage The thin ~ bathed by the synovial fluid of the knee. The synovial membrane ligamen
layer of connecfive fissve over  coats the inner surface of the fibrous joint capsule, but is only about sftaihia
the ends of long bones. four cells deep. It has many blood vessels, lymph vessels, and nerves. _——
medial meniscus Carflage Synovial ﬂl..lfd, wl}mh is produced by ‘t}‘le synovial mfembranf—f, lubri- - ‘
P cates the articulating surfaces of the joint and supplies nutrients to AP
the articular cartilage. The synovial fluid is composed of nutrients Posterio
femoral condyle and the dcil by the oint stract
medial fibial pluteau. HEESS Dye o siruasee PA
lateral meniscus Corfilage in | . Th
the knee between the lateral LIQG ments of the Knee restricts
f?‘;’ "; condyle and the loteral g, major ligaments connect the tibia and femur. They control and PCL res
DR Rt guide the movement of the tibia and femur in relation to each other. cruciate
bility, a
Transverse Femur
ligament '
Medial Lateral
meniscus meniscus Lateral i
condyle Medial condyle
Lateral ) .
. Medial meniscus
B
Medial tibial B
plateau a
Fibula ;

Figure 182 (A) The medial and lateral menisci of the knee (B) The menisci help make a more concave surface
. for the condyles to glide on, thereby making the knee joint more stable.
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The four ligaments all work together as a team, each assisting the oth-
ers in their functions. Two of the ligaments are on the outside of the
joint capsule. These run roughly parallel to each other on the sides of
the joint, going vertically (see Figure 18-1). These ligaments are called
the medial and lateral collaterql ligaments.

The medial collateral ligament (MCL) attaches to the femur
above and the tibia below. The lateral collateral ligament (LCL) also
attaches to the femur, but, unlike the MCL, it attaches to the head of
the fibula instead of the tibia. These two ligaments provide medial and
lateral stability of the knee joint.

Within the knee joint are two additional ligaments: the anterior
cruciate ligament (ACL) and the posterior cruciate ligament (PCL).
The term cruciate is derived from a Latin word meaning “cross.” It is
used to describe these two ligaments because they cross each other as
they lie in the joint cavity (see Figure 18-1). The ACL.attaches to the
anterior aspect of the tibial plateau, whereas the PCL attaches to the
posterior tibial plateau. It is easy to remember the direction these
Sgaments run, from their tibial attachments toward their femoral
attachments, by remembering the following acronyms:

Anterior cruciate ligament:
APEX =
Sosterior cruciate ligament:
PAIN B

Anterior«to-Posterior—ExternaIly

Posterior—to—Anterior—lnternally

The cruciate ligaments each have a primary function. The ACIL,
westricts anterior translation (movement) of the tibia on the femur; the
SCL resists posterior translation of the tibia on the femur. Both of the
eruciates have secondary functions of controlling rotation, medial sta-
sidity, and lateral stability of the joint.

KEY CONCEPT

OoNes as iv t.
tr lglll. 3! men (f hc
femuy (’)fl(,l Ccon O lide move ent o L two IJ mes as at 1
dll(! latel ﬂl CO]lﬁtel l'.—\l |lgalncllts yumn [()t‘glily pay t‘ll‘,‘

joi nterior cruci
i : hee joint. The a :
o joint cavity. These lig

ea

oy in the
ligaments cross one anotherint
(& be

- e e e e vt 0 0 O O

ior and posterior moveme

g nd providing joint stability.

in controlling rotation a

nt of the tibia on the femur. They

synovial membrane
Alayer of tissue that [ines joint
cavities and produces synovial

fluid.

synovial fluid A lubricating
substance, produced by the
synovial membrane, found

in joints.

medial collateral ligament
(MCL) A flat longitudinal
band found on the medial side
of the knee joint.

lateral collateral ligament
(LCL) A ligament that
atfaches to the femur and the
fibula; maintains stability of
the lateral aspect of the

knee joint.

anterior cruciate ligament
(ACL) A ligament in the knee
that attaches to the anferior
aspect of the ftibial plateau,
restricting anferior movement
of the tibia on the femur

posterior cruciate ligament
(PCL} A ligament in the knee
that attaches to the posterior
aspect of the tibial plateay,
restricting posterior movement
of the tibia on the femur,
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The Patellofemoral Joint

patella The kneecap. The patella, or kneecap, rides in the trochlear groove on the distal end
of the femur. This is called the patellofemoral joint. The patella is a
sesamoid, or plate-shaped, bone that is enveloped within the quadri-
ceps tendon on the front of the knee, and is part of the extensor mecha-

patellofemoral joint The
point where the kneecap and
femur are connected in the

ey nism. The quadriceps muscles, quadriceps tendon, patella, and patellar
tendon constitute the structures of the extensor mechanism, which

sesamoid A small hone operate to actively straighten, or extend, the knee (Figure 18-3).

“formed in a fendon where it The primary role of the patella is to give greater mechanical

passes over a joint. advantage in extension of the knee. Simply put, the presence of the

retropatellar surface The patella allows knee flexion 'fmd extension to occur Wtith a lesser amount
.bad( side of the patella that is of quadriceps force. It is estimated that the patella increases qqadrlcep
covered with a thick layer of force by 33% to 50%. The back side of the patella, which art1culat§s
arficsar carifage. with the femur, is called the retropatellar surface and is
covered with a thick layer of articular cartilage.

Muscles

The muscles that move the lower extremity are the
strongest in the body. The large group of four muscles in
the front of the thigh are collectively called the quadricep

muscles. These muscles are the vastus medialis, vastus inter-

medius, vastus lateralis, and the rectus femoris. They join together in

quadricep A large group of
four muscles in the front of the

thigh.
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the distal anterior thigh and attach to the patella
through the quadriceps tendon (Figure 18-4). The
tendon then encompasses the patella and extends
distally across the front of the knee as the patel-
lar tendon. The patellar tendon inserts onto the
tibial tubercle on the proximal tibia. The quadri-
ceps are very powerful extensors of the knee.
Two additional, long, strap-like muscles in
the thigh are the sarforius and the gracillis. Vastus lateralis
- These muscles attach to the anteriomedial tibia  Vastus intermedius
“mear the attachment of the semitendinosus. The
~zrea of these three attachments in close approxi-
“mation is called the pes ansurine. They assist
with flexion of the knee.
The hamstrings on the posterior thigh are
vided into two groups. The medial hamstrings
ude the semitendinosis and semimembra-
aosis, and the biceps femoris constitutes the
teral hamstrings (Figure 18-5). The hamstring , |
ascles attach to the pelvis and femur proximal- !
and insert onto the posterior tibia. Because Figure 18-4 Front view of the quadricep muscles

=y cross the hip joint, they are also extenders of
2 hip.

Rectus femoris

Vastus medialis

Quadricep tendon

Patella

paiellar fendon The
tendon that encompasses the
patella and extends distally
across the front of the knee.

i e

pes ansurine The area
where the sartorius, gracillus,
and semitendinosus muscles
attach to the anteriomedial
fibia.
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e 18-5 Hamstring muscles




