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INTRODUCTION TO THE
ANATOMY OF THE LOWER LIMB

The human lower limb is a remarkable
feat of biomechanical engineering,
designed to support the entire weight of
the body while providing stability for
standing and the explosive power
needed for walking, running, and
jumping. Understanding the anatomy of
the lower limb is essential not only for
medical professionals like orthopedists
and physiotherapists but also for
athletes, fitness enthusiasts, and anyone
interested in how their body moves. This
complex region is composed of bones,
joints, muscles, nerves, blood vessels,
and connective tissues, all working in
perfect harmony. In this comprehensive
guide, we will explore the intricate
structure of the lower limb, from the hip
to the toes, breaking down each
component and explaining its function in
a way that is both informative and easy
to follow.

OVERVIEW OF THE LOWER LIMB

The lower limb is divided into several
distinct anatomical regions, each with its
own specialized function. These regions
include the gluteal region (the buttock),
the thigh (between the hip and the
knee), the leg (specifically the portion
between the knee and the ankle, often
referred to as the lower leg), and the
foot. The anatomy of the lower limb is
organized to maximize both strength

and mobility, allowing for a wide range
of motion while maintaining the
structural integrity needed to bear
weight. The bones of the lower limb are
thicker and stronger than those of the
upper limb, reflecting their role in weight
support and locomotion. Similarly, the
muscles are larger and more powerful,
designed for endurance and force
production.

THE BONY FRAMEWORK: BONES
OF THE LOWER LIMB

The skeletal foundation of the lower limb
provides the rigid framework upon which
all other tissues attach. It consists of 30
bones per limb, including the hip bone,
femur, patella, tibia, fibula, and the
bones of the foot. Each bone plays a
critical role in the overall function of the
limb.

The Hip Bone

The hip bone, or os coxae, is a large,
irreqularly shaped bone that forms the
pelvic girdle. It is actually composed of
three fused bones: the ilium, ischium,
and pubis. The hip bone articulates with
the sacrum at the sacroiliac joint and
with the femur at the hip joint. The
acetabulum, a deep socket on the lateral
surface of the hip bone, receives the
head of the femur, forming the hip joint.
The architecture of the hip bone is
designed to transmit weight from the
axial skeleton to the lower limbs.
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The Femur

The femur, or thigh bone, is the longest,
heaviest, and strongest bone in the
human body. It extends from the hip
joint to the knee joint. The proximal end
features a rounded head that fits into
the acetabulum, a neck that is a
common site for fractures in the elderly,
and two prominences called the greater
and lesser trochanters, which serve as
attachment points for powerful muscles.
The shaft of the femur is slightly bowed
anteriorly, which helps distribute
mechanical stress. The distal end
expands into two rounded condyles that
articulate with the tibia and patella to
form the knee joint.

The Patella

The patella, commonly known as the
kneecap, is a large sesamoid bone
embedded within the quadriceps tendon.
It sits anterior to the knee joint and
serves to protect the joint, increase the
leverage of the quadriceps muscle, and
reduce friction between the tendon and
the femur. The patella is a crucial
component of the anatomy of the
lower limb for activities that involve
knee extension.

The Tibia

The tibia, or shin bone, is the larger and
more medial of the two bones in the leg.
It bears the majority of the body weight
transmitted from the femur. The
proximal end features two flat articular
surfaces called the medial and lateral
tibial plateaus, which articulate with the
femoral condyles. The tibial tuberosity, a
bony prominence on the anterior
surface, is the attachment site for the

patellar ligament. The distal end of the
tibia is smaller and articulates with the
talus bone of the foot to form the ankle
joint, with the medial malleolus forming
the bony bump on the inside of the
ankle.

The Fibula

The fibula is a long, slender bone located
laterally to the tibia. It does not bear
significant weight but serves as an
important attachment site for muscles
and ligaments. The proximal head of the
fibula articulates with the lateral condyle
of the tibia, while the distal end forms
the lateral malleolus, the bony bump on
the outside of the ankle. The fibula is an
integral part of the anatomy of the
lower limb for ankle stability and
muscle function.

Bones of the
Foot

The foot is a complex structure
composed of 26 bones, which are
organized into three groups: the tarsals,
metatarsals, and phalanges. The seven
tarsal bones include the talus (which
articulates with the tibia and fibula to
form the ankle), the calcaneus (the heel
bone), the navicular, the cuboid, and the
three cuneiforms. The five metatarsal
bones form the midfoot, and the
phalanges form the toes. The arch of the
foot, maintained by bones and
ligaments, acts as a natural shock
absorber during walking and running.

THE MUSCULAR SYSTEM OF THE
LOWER LIMB

The muscles of the lower limb are
among the most powerful in the body.
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They are organized into compartments,
each with specific functions related to
movement and stability. A thorough
understanding of the muscular anatomy
of the lower limb is key to
comprehending how we walk, run, jump,
and maintain posture.

Muscles of the
Gluteal Region

The gluteal region contains the gluteal
muscles, which are primarily responsible
for hip extension, abduction, and
rotation. The gluteus maximus is the
largest muscle in the body and is the
primary hip extensor, crucial for climbing
stairs and running. The gluteus medius
and gluteus minimus are important for
hip abduction and pelvic stabilization
during the single-leg stance phase of
gait. These muscles are often targeted in
rehabilitation and fitness training due to
their role in lower limb function.

Muscles of the
Thigh

The thigh muscles are divided into three
compartments: the anterior, medial, and
posterior.

e Anterior compartment: This
compartment contains the
quadriceps femoris, a group of four
muscles (rectus femoris, vastus
lateralis, vastus medialis, and
vastus intermedius) that are the
primary extensors of the knee. It
also includes the sartorius, the
longest muscle in the body, which
assists in hip and knee flexion.

e Medial compartment: These

muscles, collectively known as the
adductors (adductor longus,
adductor brevis, adductor magnus,
gracilis, and pectineus), are
primarily responsible for adduction
of the hip, or bringing the thigh
toward the midline.

e Posterior compartment: This
compartment contains the
hamstring muscles (biceps
femoris, semitendinosus, and
semimembranosus), which are the
primary flexors of the knee and
extensors of the hip. These
muscles are frequently injured in
sports that involve sprinting and
sudden acceleration.

Muscles of the
Leg

The leg, or lower leg, also has three
compartments: anterior, lateral, and
posterior.

e Anterior compartment: These
muscles (tibialis anterior, extensor
digitorum longus, extensor hallucis
longus, and fibularis tertius) are
responsible for dorsiflexion of the
ankle (lifting the foot upward) and
extension of the toes. The tibialis
anterior is a key muscle for foot
clearance during the swing phase
of gait.

e Lateral compartment: The
fibularis longus and fibularis brevis
are primarily responsible for
eversion of the foot (turning the
sole outward) and assist in
plantarflexion.

e Posterior compartment: This is
the largest compartment and
contains the powerful



plantarflexors. The superficial
group includes the gastrocnemius
and soleus, which form the calf
and converge into the Achilles
tendon. The deep group includes
the popliteus, tibialis posterior,
flexor digitorum longus, and flexor
hallucis longus, which are involved
in plantarflexion, inversion of the
foot, and flexion of the toes.

Intrinsic Muscles
of the Foot

The foot also contains numerous small
intrinsic muscles that control the fine
movements of the toes and help
maintain the arches of the foot. These
include the flexor digitorum brevis,
abductor hallucis, and the interossei
muscles. They are essential for balance
and propulsion during gait.

THE VASCULAR SYSTEM:
ARTERIES AND VEINS OF THE
LOWER LIMB

The blood supply to the lower limb is
critical for delivering oxygen and
nutrients to the tissues and removing
waste products. The arterial system
begins with the femoral artery, which is
a continuation of the external iliac
artery. The femoral artery travels
through the thigh, giving off several
branches, including the profunda femoris
artery, which supplies the deep muscles
of the thigh. As it passes posterior to the
knee, the femoral artery becomes the
popliteal artery, which then divides into
the anterior and posterior tibial arteries.
The anterior tibial artery supplies the
anterior compartment of the leg and
becomes the dorsalis pedis artery on the
dorsum of the foot. The posterior tibial

artery supplies the posterior
compartment and gives off the fibular
artery. The venous system includes
superficial veins, such as the great
saphenous vein and small saphenous
vein, which drain into the deep veins.
The deep veins, such as the femoral and
popliteal veins, accompany the arteries.
The venous system relies on valves and
muscle contractions to return blood to
the heart, which is a key concept in the
anatomy of the lower limb for
understanding conditions like deep vein
thrombosis.

NERVES OF THE LOWER LIMB

The lower limb is innervated by branches
of the lumbosacral plexus, which arises
from the spinal nerves of the lumbar and
sacral regions. The major nerves include
the femoral nerve and the sciatic nerve.

e Femoral nerve: Arising from the
lumbar plexus, the femoral nerve
innervates the anterior
compartment muscles of the thigh
and gives sensory branches to the
anterior thigh and medial leg.

» Sciatic nerve: The largest nerve
in the body, the sciatic nerve
arises from the sacral plexus and
travels through the posterior thigh.
It gives off branches to the
hamstring muscles and then
divides into the tibial nerve and
the common fibular (peroneal)
nerve at the knee. The tibial nerve
innervates the posterior
compartment of the leg and the
sole of the foot, while the common
fibular nerve innervates the
anterior and lateral compartments
of the leg. Understanding the
course of these nerves is essential
in the clinical anatomy of the
lower limb, as they are
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vulnerable to injury from trauma,
compression, or prolonged
pressure.

e Obturator nerve: This nerve
arises from the lumbar plexus and
innervates the adductor muscles
of the medial thigh.

JOINTS AND ARTICULATIONS

The joints of the lower limb provide both
stability and mobility. The major joints
are the hip, knee, and ankle, each with a
unique structure and function.

The Hip Joint

The hip joint is a ball-and-socket synovial
joint formed between the head of the
femur and the acetab



