Hip Joint, Popliteal Fossa, Leg

Hip Joint

Describe the hip joint. 

The hip joint is a synovial ball and socket joint, which is very stable and mobile at the same time. The two bones involved in the movement of this joint are the femur and the coxal bone. The movements possible at this joint are: flexion, extension, abduction, adduction, circumduction, medial and lateral rotation. The articulation involved in this joint is between the head of the femur and the acetabulum of the coxal bone. There is fibrocartilage surrounding the acetabular fossa of the acetabulum of the coxal bone, and this is made of fibrocartilage. This helps to deepen the socket of the hip joint, therefore providing additional stability.

The ligaments involved in the hip joint are thickenings of the external capsule. Also there are two internal ligaments. The external ligaments are the iliofemoral, which is Y shaped and attaches to the upper and lower ends of the intertrochanteric line, arising from the anterior inferior iliac spine. The pubofemoral ligament arises from the iliopectineal eminence and attaches to the femoral neck. The ischiofemoral ligaments attaches to the greater trochanter. All of these ligaments function to prevent hyperextension of this joint. Internally, there are two ligaments namely: the ligamentus teres, and the traverse acetabular ligament. The ligamentum teres arises from the fovea of the head of the femur, and attaches to the margins of the acetabular fossa. This helps limit adduction of the hip joint.

The anterior relations of the hip joint are the iliopsoas, rectus femoris and sartorius muscles and also the femoral nerve, and vessels. The posterior relations are the lateral rotator muscles, sciatic nerve and the gluteus maximus muscle. The inferior relations are the obturator externus and the superior relations are the gluteus minimus. Medially are the pelvic organs. 

The hip joint receives its blood supply from two main arteries. Branches of the lateral and medial circumflex arteries arising from the profunda femoris artery, and the foveolar  artery. Also other contributions include branches from the inferior and superior gluteal artery and obturator artery. Hiltons Law suggests that the nerves innervating muscles that cross a joint will also innervate that joint. Thus the hip joint is innervated by branches of the femoral nerve, obturator nerve, inferior / superior gluteal nerves, sciatic nerve. 

Major Points ( Type of joint. Bones involved. Movements. Articulation. Acetabular labrum ( function. Ligaments (external) ( function. Ligaments (internal) ( function. Relations. Blood Supply, and Nerve supply. 

Popliteal Fossa

Describe the popliteal fossa and contents. 

The popliteal fossa is the diamond shaped space posterior to the knee joint. The roof is formed by the investing layer of deep fascia. The overlying superficial fascia contains the short saphenous vein and the posterior cutaneous nerve of the thigh. The floor is formed by the popliteal surface of the femur, the capsule of the knee joint and the oblique popliteal ligament. Also the anterior most formation of the floor is the popliteus muscle. The walls of the popliteal fossa superiorly are provided by the diverging tendons of the hamstring muscles. The medial border is provided by the tendons of semimembranosos and semitendonosus. The lateral border is formed by the tendons of biceps femoris. Inferiorly the medial and lateral heads of gastrocnemius muscle provide the boundaries. Located medially is the plantaris muscle which also forms this border. 

The popliteal fossa contains many structures which enter the anterior and lateral compartments of the leg. The contents include: the politeal artery and vein, the terminal branches of the sciatic nerve namely: tibial and common peroneal nerve. Also fat and the popliteal lymph nodes are found in this region. The popliteal artery is the continuation of the femoral artery after it pierces the tendon of adductor magnus. It travels in the politeal fossa as the deepest structure and leaves the fossa at the inferior angle to split into two branches namely: the anterior and posterior tibial arteries. The popliteal vein is formed from the union of the venae comitantes of the tibial arteries and this leaves the fossa to pierce the adductor hiatus and become the femoral vein. The tibial nerve enters the fossa underneath the hamstring muscles and bisects the fossa leaving at the inferior angle of the fossa beneath the two heads of gastrocnemius. The common peroneal nerve on the other hand, travels laterally under the shade of the tendon of the biceps femoris muscle to gain entry into the lateral compartment of the leg. Here it winds around the neck of the fibula giving off superficial and deep branches. 

The politeal fossa acts as a transition point between the thigh and the leg. 

Major Points ( Where is it located? Roof, Floor, Walls (superior and inferior), contents of the fossa, course of the artery, vein and nerve.

Posterior Compartment of Leg

Innervation: tibial nerve

Blood supply: posterior tibial artery

Action: plantar flex at ankle, flex digits

Superficial: Gastrocnemius, Soleus and Plantaris

Action: Plantar Flex the foot at the ankle joint

Deep: Flexor Hallucis Longus, Flexor Digitorum Longus, Tibialis Posterior

Action: All these muscles provide weak plantar flexion of the ankle joint, FHL – flexes the great toes and distally attaches to the terminal phalanx, FDL – flexion of the lateral four toes by distally attaching to the terminal phalanx, TP – provides inversion of the foot. 

In the foot the tendons of FHL and FDL cross over to provide actions to their respective digits. 

Describe the posterior compartment of the leg.

The posterior compartment of the leg has two layers of muscles, a superficial and a deep layer. The superficial layer is made up of three muscles namely: gastrocnemius, soleus and plantaris. The first two muscles provide for strong plantar flexion of the foot at the ankle joint. The two heads of the gastrocnemius attach proximally to their respective condyles of the femur. The deep layer is made up of flexor hallucis longus laterally, and flexor digitorum longus medially. In between these muscles is the tibialis posterior. These muscles also account for some weak plantar flexion of the foot at the ankle joint, but individually they provide for powerful flexion of the great toe, flexion of the lateral four toes and also inversion of the foot respectively. FDL is attached distally to the terminal phalanges of the lateral four toes and FHL is attached to the terminal phalanges of the great toe. The nerve supply to this compartment is by the tibial nerve which is a terminal branch of the sciatic nerve. The blood supply is from the posterior tibial artery (the larger branch of the two) which arises from the popliteal artery. 

Popliteus Muscle

The popliteus muscle is innervated by the tibial nerve and acts to unlock the knee at the beginning of flexion by laterally rotating the femur. 

Posterior Tibial Artery

The popliteal artery splits into the anterior and posterior tibial arteries just beneath the popliteus muscle. The anterior branch goes on to supply the anterior compartment of the leg. The posterior tibial artery further gives off a branch known as the common peroneal artery and this supplies the lateral compartment of the leg. The posterior tibial artery transcends downwards between the flexor hallucis longus and flexor digitorum longus muscles, overlying the fascia of tibialis posterior muscle. It reaches the ankle where it passes deep to the flexor retinaculum but before gives off superficial branches before dividing into the medial and lateral plantar arteries. 

The lesser branch, common peroneal artery, transcends deep to the flexor hallucis longus laterally and upon the fascia of the tibialis posterior. This supplies the lateral compartment of the leg. 

Lateral Compartment of Leg

Two muscles make up this compartment: fibularis longus and brevis

Action: evert the foot at the ankle. Weak plantar flexors of the foot at ankle joint. 

The tendons pass posterior to the lateral maleolus of the fibula

Nerve: superficial fibular nerve

Blood: branches from the common peroneal artery

Describe the Lateral Compartment of the Leg. 

The lateral compartment is made up of two muscles namely: peroneus longus and peroneus brevis. These muscles assist in the eversion of the foot and also provide for weak plantar flexion of the foot at the ankle joint. The innervation of these muscles is provided by the superficial branch of the common peroneal nerve. The blood supply of this compartment is provided by branches of the common peroneal artery. The tendons of the two muscles transcend deep to the extensor retinaculum and pass posteriorly to the lateral maleolus of the fibula. 

Anterior Compartment of Leg

Muscles: extensor digitorum longus, extensor hallucis longus, tibialis anterior, peroneus tertius

Action: dorsiflex foot at ankle joint, and extend digits, also provide inversion

Innervation: deep fibular nerve

Blood Supply: anterior tibial artery

Describe the anterior compartment of the leg.

The anterior compartment of the leg contains four main muscles. These are: tibialis anterior, extensor hallucis longus, extensor digitorum longus and peroneus tertius. All of these muscles are supplied by the deep fibular nerve and the blood supply to this compartment is by the anterior tibial artery arising from the popliteal artery at the base of the popliteus muscle. All of these muscles contribute to the weak dorsiflexion of the foot at the ankle foot, but in addition tibialis anterior contributes to the inversion of the foot, extensor digitorum longus contributes to the extension of the lateral four toes, and extensor hallucis longus is a powerful extensor of the great toe and peroneus tertius everts the foot. Extensor digitorum longus has extensive attachments to the base of the distal phalanx of the lateral four toes, whereas extensor hallucis longus attaches distally to the terminal phalanx of the great toe. 

Inversion and Eversion

The principal evertors of the foot are: peroneus longus, brevis and tertius. 

The principal invertors of the foot are: tibialis anterior and tibialis posterior. 

The arterial supply tree of the lower limb

External Iliac Artery ( femoral artery ( profunda femoris artery ( Lateral and Medial Circumflex arteries ( Popliteal artery ( Anterior Tibial Artery ( Posterior Tibial Artery ( Fibular Artery ( Lateral and Medial Plantar Arteries ( Dorsalis Pedis Artery ( Plantar Arch 

Also other portions are: Obturator Artery ( Internal Iliac Artery ( Superior and Inferior Gluteal Artery 

Venous Supply of the lower limb

Inferior Venae Cavae ( Common Iliac Vein ( External and Internal iliac vein ( Femoral Vein ( Profunda Femoris Vein ( Popliteal Vein ( Great Saphenous Vein ( Vena Comitantes ( Short Saphenous Vein ( Dorsal Venous Arch

Lymphatic Drainage of the lower limb

External Iliac Nodes ( Superficial Inguinal Nodes (superficial structures of thigh)( Deep Inguinal Nodes (deep structures of the lower limb) ( Popliteal Nodes (superficial and deep structures of the leg)

Nerves of the upper limb

Femoral Nerve ( Obturator Nerve ( Sciatic Nerve ( Superior and Inferior Gluteal Nerve ( Tibial Nerve ( Fibular Nerve ( Superficial and Deep Fibular Nerve ( Medial and Lateral Plantar Nerves

Cutaneous Innervation of the Leg (Not that important)

Describe the cutaneous innervation of the leg. 

The cutaneous innervation of the leg is provided by three nerves namely: Saphenous Nerve, sural Nerve and superficial peroneal nerve. The saphenous nerve accompanies the great saphenous vein along the medial aspect of the leg and supplies skin on the medial side of the leg and also the medial border of the foot as far as the ball of the great toe. The Sural nerve accompanies the short saphenous vein and supplies cutaneous sensation to the lateral border of the foot and little toe. The superficial fibular nerve enters the anterior compartment of the leg on the anterior border of peroneus longus and supplies lateral skin of the leg and the dorsum of the foot. It has two branches namely: medial and lateral branches. 

Muscle Stretch Reflex

Just like in the thigh area, to test for the tibial nerve – tapping the calcaneal tendon will produce a reflex contraction of the posterior muscles: namely: gastrocnemius and soleus. This will produce a strong plantar flexion of the foot at the ankle joint and tests for tibial nerve (L4-S3 – branch of sciatic nerve). 

Anterior Compartment Syndrome

Swelling in the anterior compartment of the leg due to the little space available in this region. 

Common Fibular Nerve Damage

The common fibular nerve supplies the anterior and lateral compartments of the leg. This means that any damage to this nerve will cause a loss of action, namely: dorsiflexion of foot at ankle joint, inversion and eversion of the foot. Inversion is also provided by the tibialis posterior muscle, so it may not affected as much. This leads to foot drop. The common fibular nerve also provides cutaneous sensation to the lateral side of the leg and dorsum of the foot via the superficial fibular nerve. This sensation may also be lost. 

