Thigh and Gluteal Regions

Dissection schedule 7 and 8
Walking Gait

The human walking gait involves one foot always in contact with the ground

The complete cycle is represented by: A-G

Stride = Stance (A-E) + Swing (F)

Stance = initial double stance (A, B) + single stance C + terminal double stance (D, E)

Possible questions are: what is the walking gait with respect to humans. Explain.

Deep Fascia of Thigh

The function of the deep fascia of the thigh is to provide attachment to anterior muscles and intermuscular septa. 

The deep fascia of the thigh is called the fascia lata

The lateral thickening of this deep fascia is called the iliotibial tract.

What is the deep fascia of the thigh referred to? Lateral thickening is called?

Inguinal Ligament

The inguinal ligament runs from the anterior superior iliac spine to the pubic tubercle 

It forms the lower border of the external abdominal oblique aponeurosis

Describe the course of the inguinal ligament? What border does it form?

Femoral Triangle

Boundaries of the femoral triangle are as follows:

Inguinal Ligament, lateral border of Adductor Longus, medial border of Sartorius muscles. Floor: iliopsoas and pectineus. Roof: fascia lata

What are the boundaries and contents of the femoral triangle. Give clear indications. Give definite order of contents of femoral triangle. 

Contents of the femoral triangle

Lateral to medial: 

Femoral Nerve, Femoral artery and femoral vein, femoral canal (deep inguinal lymph nodes). 

Saphenous opening (fossa ovalis)

The saphenous opening is the hole in the fascia lata (which forms the roof of the femoral triangle).

It is filled with cribriform fascia. 

It provides entry of the great saphenous vein and the lymphatics of the lower limb (drain into superficial inguinal lymph nodes). 

The saphenous opening is also known as the fossa ovalis. What does it represent, what is its contents and what function does it serve?

Femoral Sheath, Canal and Ring

Femoral sheath is fascial sheath, which surrounds the femoral artery and vein during their initial portions. It does not cover the nerve at any stage. 

Femoral Canal is situated medial to the femoral vein, which is the most medial vessel located on the anterior aspect of the thigh. It contains fat and lymph nodes. 

The Femoral Ring forms the upper limit of the femoral canal. 

Boundaries of the femoral ring: Inguinal ligament, lacunar ligament, superior pubic ramus, and femoral vein. 

Possible questions could be: describe the location of the femoral sheath, ring and canal also including important relations to these structures. What is the importance of the femoral canal? 

Revision the first Page of the notes:

Describe the structures/features of the anterior compartment of the thigh, excluding the muscles and nerves and vessels. 

The walking gait in human is referred to the fact that at least one foot is always in contact with the ground. The walking gait is described in stages from A-G. It includes the Stride, which is made up of the stance and the swing. The stance involves movements including: the initial double stance (A.B), single stance ©, terminal double stance (D,E). 

The thigh is completely covered by deep fascia. This is called the fascia lata. The Fascia lata extends from the inguinal ligament superiorly to the knee where it is continous with the deep fascia of the leg. The lateral thickening of the deep fascia of the thigh is called the iliotibial tract. It is attached to the tensor fascia lata muscle situated lateral to the quadraceps femoris muscle. 

The inguinal ligament forms the superior border between the anterior thigh compartment and others of the pelvic region. It is attached to the anterior superior iliac spine and to the pubic tubercle and forms the superior border of the femoral triangle. The inguinal ligament also forms the lower border of the external abdominal oblique aponeurosis. 

The femoral triangle is an important physiological aspect of the thigh region. Its borders include, the inguinal ligament (superiorly), adductor longus muscle (medially), sartorius muscle (lateral). The roof is provided by the fascia lata described above and the iliopsoas and pectineus muscles provide the floor. The femoral triangle houses many important blood vessels and nerves, not to mention lymph nodes. From lateral to medial, it hosts the femoral vein, femoral artery (palpable), and femoral nerve and femoral canal (which contains fat and lymph nodes). 

The saphenous opening is the hole in the fascia lata which house cribriform fascia and also the great saphenous vein and provide entry of the lymphatics of the lower limb. The great saphenous vein lies medially and then drains into the femoral vein near the femoral triangle area. It is the principal vein of the lower limb. The femoral sheath, canal and ring are also important structures of the thigh. The femoral sheath is a fascial sleeve covering the initial portions of the femoral artery and vein but not the nerve. The femoral canal is physiologically important because of the formation of a hernia occurring through this region. It houses fat tissue and lymph nodes. The femoral ring forms the upper limit of the femoral canal and its boundaries include: inguinal ligament, lacunar ligament, superior pubic ramus, and the femoral vein. 

Femoral Hernia

A hernia is described as the protrusion of an organ through an opening in a wall that normally contains it. 

A femoral hernia involves the protrusion of the loop of bowel into the femoral ring, femoral canal or saphenous opening. 

An inguinal hernia occurs superiorly to the inginal ligament. 

Palpation of the femoral artery

The femoral pulse may be felt approximately half way between the anterior superior iliac spine and the pubic tubercle (midpoint of the inguinal ligament). This represents about half way of the inguinal ligament, just inferiorly to it. 

Adductor Canal

The adductor canal is an intermuscular space linking the apex of the femoral triangle to the popliteal fossa. It is a space beneath sartorius and between the borders of the vastus medialis, adductor longus and adductor magnus and the contents include femoral artery, femoral vein, and branches of the femoral nerve including the saphenous nerve and the nerve to vastus medialis. 

Femoral Vessels and Nerves

Describe the course of the femoral artery, vein and nerve. Note all branches of these structures. 

The femoral artery is the principal vessel of the anterior compartment of the thigh. It is a continuation of the external iliac artery and enters the anterior thigh region just behind the mid point of the inguinal ligament. It then transcends through the femoral triangle and reach the adductor canal and becomes the popliteal artery at the popliteal fossa of the leg. The most important branch of this artery is the profunda femoris artery, which arises 4 cm below the inguinal ligament and runs posteriorly to the femoral artery. This later branches into two main arteries supplying the head of the femur, these are called: medial and lateral circumflex femoral arteries and provide nutrition to the femur. 

The femoral vein is the continuation of the popliteal vein after the adductor hiatus. It lies posteriorly to the femoral artery as it traverses the adductor canal and then lies medially to the femoral artery. The great saphenous vein drains into the femoral vein just after passing through the saphenous opening. The femoral vein continues into the abdominopelvic region as the external  iliac vein. 

The femoral nerve arises from the L2, L3, L4 spinal roots. It lies on the iliopsoas upon entering the thigh region and then splits into superficial and deep branches supplying the muscles of the anterior compartment of the thigh. The superficial branches include the medial and intermediate cutaneous nerves and supply the sartorius and pectineus muscles. The deep branches include the nerves supplying rectus femoris and the vasti and also the saphenous nerve which traverses the adductor canal. 

Lymphatic drainage

The anterior compartment contains the superficial and deep inguinal lymph nodes, which the former draining into the latter via efferent lymphatics. The superficial inguinal lymph nodes are located just distal to the inguinal ligament, and drain the superficial tissues. The efferent vessels from here drain into the more deeper nodes located within the femoral triangle. The popliteal nodes are located within the politeal fossa and these drain the superficial and deep structures of the leg. 
Anterior Compartment of Thigh

Muscles: 

Quadraceps Femoris (rectus femoris, vastus medialis, vastus lateralis, vastus intermedius)

Sartorius

Iliopsoas (iliacus + soas major)

Pectineus

Innervation: Femoral nerve (L2, L3, L4)

Action: Flex thigh at hip joint, extend leg at knee joint

Describe the muscles of the anterior compartment of the thigh, including their combined actions and innervation. What blood supply is evident in this region?

The anterior compartment of the thigh contains muscles having the function of flexing the thigh at the hip joint and extending the leg at the knee joint. All of these muscles are innervated by the femoral nerve, which arises from the L2,L3,L4 spinal roots. The muscles of this compartment include: Quadraceps femoris (vastus intermedius, vastus lateralis, vastus medialis, and rectus femoris), Sartorius, Iliopsoas (illiacus and soas major) and also the pectineus muscles. The tendons of the muscles forming the quadraceps femoris combine to forms a common tendon attaching to the upper surface of the patella and then traversing this region via the ligamentum patellae to attach to the tibial tuberosity. The muscles here are all supplied by the femoral artery. 

Adductor Compartment of Thigh

Muscles:

Pectineus, Adductor Longus, Adductor brevis, Adductor Magnus, Gracilis, Obturator Externus

Action: adduct thigh at hip joint (stabilise the femur while walking and adductors prevent the tilting of the pelvis)

Innervation: Obturator Nerve (L2, L3, L4) 

Describe the muscles of the adductor compartment of the thigh, along with their innervations and actions and blood supply. 

The muscles of the adductor compartment of the thigh all have a common function, to adduct the thigh at the hip joint. Some muscles stabilise the femur while walking while the adductors prevent the tilting of the pelvis while standing on one leg. These muscles are all supplied by the obturator nerve arising from the spinal roots, L2, L3, L4. The muscles of this compartment are split into three layers. The most anterior layer is comprised of (lateral to medial) pectineus, adductor longus and gracilis. The intermediate layer is composed of the adductor brevis muscle. The posterior layer of muscles is composed of adductor magnus and obturator externus. Together they receiver blood supply from the branches of the profunda femoris, obturator arteries. 

Lumbar Plexus

The femoral nerve (L2,L3,L4) – posterior division and the obturator nerve (L2, L3,L4) – anterior division contribute to the lumbar plexus. (Similar to the brachial plexus). The Lumbosacral plexus involves the spinal roots from L4-S5. 

Clinical Testing

A simple way to clinical test for the compartment muscles and the functioning of the nerves associated with these compartments is to adduct the thigh at hip joint against resistance and also extend the leg at knee joint against resistance. Also we could flex the thigh at the hip joint against resistance. To test for the nerve function, we should try stretch reflex in which the patellar ligament is tapped with a soft hammer. If nerve function is typical, then we should have a reflex contraction of the quadraceps femoris muscle. 

Describe the course of the obturator nerve and the blood supply of the adductor compartment. 

 The obturator nerve (L2-L4) gains entry into the medial compartment of the thigh through the obturator canal and promptly splits into anterior and posterior divisions. The anterior division lies on the obturator Externus muscle while the posterior division pierces this muscle and comes to lie on top of this muscle later. The two branches transcend anterior and posterior to the adductor brevis muscle. The anterior branch supplies pectineus, adductor longus and brevis along with gracilis and gives branches which supply the medial side of the thigh (skin) and the hip joint. The posterior division supplies the adductor magnus muscle and then gives off branches which travel with the femoral artery through the adductor canal to supply the knee joint. As this nerve supplies both joints of the hip and knee, pain in one region may mean problem in the other. 

The medial compartment of the thigh receives blood supply from the obturator artery, branches from the profunda femoris artery and also branches of the femoral artery. 

Gluteal Region

Gluteus Maximus Muscle: action is to extend the thigh at hip joint and also extend the trunk while rising from the chair. The nerve supplying this muscle is the inferior gluteal nerve (L5-S1). 

Gluteus Medius and Minimus:

The main action is  to abduct the thigh at the hip joint and prevent the pelvis from tilting while only one leg is on the ground. The superior gluteal nerve innervates this muscle arising from spinal roots L4-S1. Clinically this can be tested using the Trendelenberg test. 

Tensor Fascia Lata Muscle: 

The tensor fascia lata muscle is involved in tensing the iliotibial tract and is supplied by the superior gluteal nerve arising from the spinal roots, L4-S1. 

Lateral Rotators of the Hip Joint

The piriformis, superior gemellus, obturator internus, inferior gemellus and quadratus femoris all act in order to laterally rotate the hip joint. Collectively the nerves supplying these muscles are: sciatic arising from spinal roots L4-S3, Nerve to quadratus femoris arising from spinal roots L4-S1, nerve to obturator internus nerve arising from spinal roots L5-S2, and the inferior and superior gluteal nerve arising from L5-S2 and L4-S1 respectively.  

Structures entering above Piriformis (This is not important!)
The superior gluteal nerve enters the buttock region from the pelvis through the greater sciatic foramina. This nerve arises from the spinal roots L4-S1. It travels laterally between gluteus minimus and medius muscles supplying these muscles. The superior gluteal artery enters the buttock region from the posterior aspect of the internal iliac artery and then splits into two branches. The superficial branch supplies the overlying gluteus maximus muscle and the deep branches supply the medius and minimus muscles. 

Intermuscular injections, sciatic nerve

Injections to the buttock region is normally avoided due to the risk of piercing the sciatic nerve. The sciatic nerve leaves the greater sciatic foramina and curves laterally to enter the buttock region and supplies all the muscles of the lower limb except for those in the anterior, medial and gluteal compartments. The injection is normally given in the upper lateral quadrant of the buttocks. A posterior hip dislocation will put the sciatic nerve at risk. 

Posterior Compartment of Thigh

The muscles involved here are the three hamstring muscles: semimembranosous, semitendonosous and biceps femoris (two heads), and the ischial part of the adductor magnus muscle. These muscles all have proximal attachments to the ischial tuberosity and distally attach to the upper portions of the tibia and fibula. The muscles all act to extend the thigh at the hip joint and also flex the leg at the knee joint. 

The muscles are all innervated by  the tibial portion of the sciatic nerve and the blood supply is given by the branches from the profunda femoris artery

Course of the sciatic nerve

The sciatic nerve arises from the spinal roots L4-S3. The sciatic nerve emerges into the posterior compartment of the thigh lying just beneath the gluteus maximus muscle, and under the deep fascia and passes deep to the long head of the biceps femoris muscle. It then descend along the midline of the limb and in the distal 2/3’s (popliteal fossa) divides into two main branches, namely the common peroneal and tibial nerves. The tibial nerves supplies the hamstring muscles and the ischial portion of the adductor magnus muscle, while the common peroneal supplies the short head of the biceps femoris muscle. These nerves enter the leg through the popliteal fossa. The tibial nerve bisects the fossa and leaves the fossa via the inferior angle, whereas the common peroneal nerve travels along with the shade of the tendon of biceps femoris muscle. 

