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four quadriceps muscles to cross the hip joint, lies on the anterior aspect
of the femur, superficial to the vastus intermedius. It originates from the
anterior inferior iliac spine and inserts into the superior margin of the patella
via the quadriceps tendon. The strong fibrous quadriceps tendon envelopes
the patella and continues inferiorly via the patellar tendon before inserting
on the tibial tuberosity.

Posteriorly, the hamstrings are the primary knee flexor group. Four
muscle heads comprise the hamstrings; two laterally and two medially.
The biceps femoris is the two-headed lateral hamstring. This long head
of the bicep femoris originates from the ischial tuberosity while the short
head originates along the linea aspera. The two heads join at the distal
femur and attach to the head of the fibula and lateral tibia. While the long
head crosses the hip joint to provide hip extension torque, both heads act
together to generate knee flexion torque. The two medial hamstrings are
the semimembranosus and semitendinosus. Both muscles originate from
the ischial tuberosity along with the long head of the biceps. They extend
distally and medially together and insert on the posterior medial tibia. After
inserting on the tibia, the tendon of the semimembranosus reflects superiorly
and laterally to form the oblique popliteal ligament which helps support the
posterior joint capsule.

Additional knee flexors include the gastrocnemius, the plantaris and
the popliteus muscles. The gastrocnemius forms part of the calf muscle
and originates at the femoral condyles. The medial and lateral heads of
the gastrocnemius extend distally from each of the femoral condyles,
respectively. They fuse together to insert on the Achilles tendon which
ultimately is attached to the posterior calcaneus. The gastrocnemius
helps support the posterior knee joint and provides flexion torque upon
contraction. The small belly of the plantaris muscle originates from the
posterior femur above the lateral condyle and has a long slender tendon that
inserts along with the Achilles tendon to the posterior calcaneus. The thin
triangular-shaped popliteus originates from the lateral femoral condyle and
inserts along the proximal medial tibia. While it assists with knee flexion,
its primary function is to internally rotate the tibia, a movement necessary
to unlock the knee joint in extension.

The medial aspect of the knee joint is supported by the pes anserine mus-
cle group. This group consists of the sartorius muscle, the gracilis muscle,
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and the aforementioned semitendinosus muscle. The sartorius muscle
originates from the anterior superior iliac spine of the pelvis and courses
obliquely across the anterior thigh before inserting at the medial surface of
the tibia. While a knee flexor, it also generates hip flexion, and hip external
rotation torque. The gracilis is a long strap-like muscle that is part of the
hip adductors group as well. It originates from the inferior ramus of the
pubis and ischium and inserts along with the sartorius and semitendinosus
into the medial aspect of the proximal tibia.

Bursae and Fat Pads

Bursae

Structures of the knee joint may become inflamed in the absence or in
combination with osteoarthritis. One such structure that is a common site
for inflammation is the bursae of the knee joint. Several bursae are found
around the knee joint. These are the suprapatellar (quadriceps) bursa,
popliteal bursa, anserine bursa, gastrocnemius bursa, semimembranosus
bursa, prepatellar bursa, and subcutaneus and deep infrapatellar bursae.
The bursae are typically located between tendons and bones and function
to decrease friction. They consist of a pouch of synovial membrane with
small amounts of synovial fluid that acts as a lubricant. However, with
excessive loads, the bursa can become inflamed and the synovial walls
can become thickened and swell. This typically presents as a large focal
deformity at the sight of the bursa.

The suprapatellar bursa is located between the femur and the quadriceps
tendon and is a direct extension from the superior joint capsule of the
knee. The popliteal bursa lies between the tendon of the popliteus and
the lateral condyle of the tibia and travels into the joint capsule under the
lateral meniscus. The anserine bursa in located between the tendons of
the pes anserine (sartorius, gracilis, semitendinosus) and the medial tibial
condyle. The gastrocnemius bursa is found deep in the medial head of
the gastrocnemius, over the posterior medial femoral and tibial condyles.
The semimembranosus bursa is located between the medial head of the
gastrocnemius and the tendon of the semimembranosus. The prepatellar
bursa lies superior to the anterior patella, just beneath the skin overlying
the patella. It allows for the skin to move freely over the anterior patellar
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surface during knee flexion and extension. The two infrapatellar bursae
are located just superficial and deep to the patellar tendon, and function to
withstand pressures during kneeling.

Fat Pads

Three fat pads occupy the anterior knee: the quadriceps, prefemoral, and
infrapatellar fat pads. The largest fat pad of the knee joint is the infrapatellar
fat pad or Hoffa’s fat pad. It has been extensively studied due to its proposed
role in various pathologies. Located just inferior to the inferior patellar pole,
the infrapatellar fat pad occupies much of the space between the patella and
the tibia. It extends inferiorly to the deep infrapatellar bursa located at the
insertion of the patellar ligament into the tibial tuberosity. The infrapatellar
fat pad attaches to several structures including the intercondylar notch via
the ligamentum mucosum, the patellar tendon, the inferior pole of the patella
and the anterior horns of the menisci.

The two smaller fat pads are the quadriceps and the prefemoral fat pads.
The quadriceps fat pad, also known as the anterior suprapatellar fat pad,
lies superior to the suprapatellar pole between the distal quadriceps tendon
anteriorly, and the suprapatellar recess posteriorly. Just deep (posterior) to
the suprapatellar recess and the suprapatellar bursa is the prefemoral fat pad,
which lies on the anterior femoral shaft, superior to the trochlear groove.

Fat pads of the knee are highly vascularized and highly innervated.
Terminal extensions of the genicular arteries anastomose in the fat pads
richly supplying them and their synovial coverings. Substance P immunore-
active pain fibers have been found to be widespread and equally distributed
throughout the fat pads, retinaculum, and synovium.

Several functions of the fat pads have been proposed including synovial
fluid secretion, dead space occupiers, and joint stability. Current research
concludes that the infrapatellar fat pad appears to play a role in biomechnical
support and neurovascular supply to the adjacent structures.

Nociceptors

Histochemical and anatomical studies have investigated the prevalence
of substance P in the structures surrounding the knee. Substance P is
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a neurotransmitter found in afferent nerve fibers. It is believed that this
neurotransmitter is associated with the cascade of events that result in the
perception of pain. These events include activation of afferent nerve fibers
that enter the dorsal horn of the spinal cord at the appropriate segmental
level. The impulses are propagated to the contralateral side at that level and
ascend the spinal cord in the spinothatlamic tract, entering the brainstem
as the spinal lemniscus, before arriving to the thalamus and continuing
to the primary sensory cortex on the post central gyrus. It is there where
pain is perceived and then further understood through secondary sensory
processing. These substance P fibers have been found in tissues surrounding
the knee joint including the medial and lateral retinaculum, the infrapatellar
and suprapatellar fat pads, the synovial lining, periosteum and subchondral
plate of the patella, femur and tibia.

Conclusion

This chapter has detailed the normal anatomy and physiology of the
knee joint. Particular detail was provided for cartilage and bone anatomy.
However, many of the supportive structures of knee, such as the menisci
and the ligaments are also believed to be involved in OA. As you read later
chapters and learn about the details of OA, refer back to this chapter for the
normal anatomy and physiology of the knee.
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