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LUMBAR, SACRAL AND COCCYGEAL PLEXUSES
These plexuses, closely related to one another, are formed by the ventral branches of the lumbar, sacral

and coccygeal spinal nerves. Sensory and motor innervation of the whole lower limb is due to lumbo-sacral-plexus that arises from the spinal roots L1-S4. Combined with a sciatic nerve block, the lumbar plexus block can provide complete analgesia to the lower extremity. 
LUMBAR PLEXUS
The lumbar plexus, the upper component of lumbosacral plexus, lies in the posterior abdominal wall anterior to the lumbar transverse processes. The lumbar plexus is formed by the anterior rami of upper four lumbar spinal nerves (with contributions from the fifth lumbar spinal nerve) and from the contribution of subcostal nerve (T12) in the lumbar region, within the psoas major muscle. It is present lateral to the intervertebral foramina of lumbar region. 
Lumbar nerve roots are situated in the posterior part of the psoas muscle. The well-protected structure and safe location give the plexus more security. Lumbar plexopathies are therefore less common peripheral nerve lesions affecting the lower extremities.

The first lumbar nerve, which contains a branch from the twelfth thoracic nerve, divides into an upper

branch (iliohypogastric nerve and ilioinguinal nerve) and a lower branch (genitofemoral nerve). Most of the second, third and parts of the fourth Iumbar nerves form ventral and dorsal branches, from which the femoral nerve and obturator nerve branch off. The lateral femoral cutaneous nerve is formed from fibers of the dorsal branches of L2/L3.  The caudal parts of the ventral branches of L4 and L5 combine to form the lumbosacral trunk. Together with the ventral branches of the first three sacral nerves and the upper part of the ventral branch of the fourth sacral nerve, the lumbosacral trunk forms the sacral plexus, the largest branch of which is the sciatic nerve.


The lumbar plexus is also connected with the lumbar part of the sympathetic nervous system via two or three long communicating branches. The thickness of the ventral branches of the lumbar nerves increases markedly from the first to the fifth nerve.


The trunks of the plexus traverse psoas major and emerge from its lateral border. There are two exceptions: the obturator nerve appears at the medial border of psoas tendon, and the genitofemoral nerve emeges on the anterior aspect of the muscle.


The following nerves are branches of the lumbar plexus; the three largest are listed first:
Femoral nerve


The femoral nerve (L2-L4)  is the largest branch of the lumbar plexu and is both motor and sensory. The femoral nerve emerges from the lateral border of the psoas major and innervates the iliacus and passes deep to the inguinal ligament/iliopubic tract to the anterior thigh, supplying the flexors of the hip and extensors of the knee; iliacus, psoas major, pectineus, quadriceps femoris (rectus femoris, vastus intermedius, vastus lateralis and vastus medialis), and sartorius. It is in the femoral triangle where the femoral nerve, over lying the iliacus
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muscle, that the nerve divides into its muscular and sensory branches. It innervates the skin of the anterior and lateral thigh, medial leg and foot. The femoral nerve enters the thigh from behind the inguinal ligament, at a point midway between the anterior superior iliac spine and the pubic tubercle; it lies about a fingerbreadth lateral to the femoral pulse.


The saphenous nerve is the largest cutaneous branch of the femoral nerve. The saphenous nerve is a continuation of the femoral nerve and becomes superficial on the medial side of the knee after emerging between the tendons of sartorius and gracilis muscles. Only the saphenous nerve branch enters the adductor canal, along with a branch to the vastus medialis muscle. The saphenous nerve innervates skin of medial aspects of leg and foot.

Obturator nerve

The obturator nerve (L2-L4) emerges from the medial border of the psoas major and passes into the lesser pelvis. It leaves the pelvic cavity by traveling through the obturator canal. The sensory innervation is the skin on the superior medial thigh. The motor innervation of the obturator nerve is to the adductor muscles of

leg: external oblique, pectineus, adductor longus, adductor brevis, adductor magnus, and gracilis.
Lumbosacral trunk
At or immediately superior to the pelvic brim, the descending part of the L4 nerve unites with the anterior ramus of the L5 nerve to form the thick, cord-like lumbosacral trunk. The trunk passes inferiorly, on the anterior surface of the ala of the sacrum, and descends into the pelvis to participate in the formation of the sacral plexus with the anterior rami of S1-S4 nerves.
Ilioinguinal & iliohypogastric nerves

The ilioinguinal and iliohypogastric nerves (L1) arise from the anterior ramus of L1 (with some contributions from T12), enter the abdomen and run obliquely across the quadratus lumborum muscle behind the kidney. They supply the abdominal muscles and skin of the inguinal and pubic regions. 
Genitofemoral nerve

The genitofemoral nerve (L1, L2) pierces the psoas major and emerges on its anterior surface, it divides into femoral and genital branches. The sensory innervation is to the skin of the middle anterior thigh; male scrotum and cremaster muscle; female labia majora.  
Lateral cutaneous nerve of the thigh

The lateral cutaneous nerve of the thigh, or lateral femoral cutaneous nerve (L2, L3), runs inferolaterally on the iliacus and enters the thigh deep to the inguinal ligament/iliopubic tract,; it supplies skin on the anterolateral surface of the thigh.
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SACRAL PLEXUS
The sacral plexus on each side is formed by the anterior rami of S1 to S4, and the lumbosacral trunk (L4 and L5). L4 is shared by both the lumbar and the sacral plexus; a branch from it joining L5 to form the lumbosacral trunk which carries its contributions to the sacral plexus. The plexus is formed in relation to the anterior surface of the piriformis muscle, which is part of the posterolateral pelvic wall. 

The sacral plexus is located on the posterolateral wall of the lesser pelvis. The two main nerves arising from the sacral plexus, the sciatic and pudendal nerves, lie external to the parietal pelvic fascia. Most branches of the sacral plexus leave the pelvis through the greater sciatic foramen.
Sacral contributions to the plexus pass out of the anterior sacral foramina and course laterally and inferiorly on the pelvic wall. The lumbosacral trunk, consisting of part of the anterior ramus of L4 and all of the anterior ramus of L5, courses vertically into the pelvic cavity from the abdomen by passing immediately anterior to the sacro-iliac joint. 
Each anterior ramus has ventral and dorsal divisions that combine with similar divisions from other levels to form terminal nerves. The anterior ramus of S4 has only a ventral division. Branches of the sacral plexus include the sciatic nerve and gluteal nerves, which are major nerves of the lower limb, and the pudendal nerve, which is the nerve of the perineum. Numerous smaller branches supply the pelvic wall, floor, and lower limb. 

Most nerves originating from the sacral plexus leave the pelvic cavity by passing through the greater sciatic foramen inferior to piriformis muscle, and enter the gluteal region of the lower limb. Other nerves leave the pelvic cavity using different routes; a few nerves do not leave the pelvic cavity and course directly into the muscles in the pelvic cavity. Finally, two nerves that leave the pelvic cavity through the greater sciatic foramen loop around the ischial spine and sacrospinous ligament and pass medially through the lesser sciatic foramen to supply structures in the perineum and lateral pelvic wall. Several important nerves arise from the sacral plexus and either supply the gluteal region (e.g., superior and inferior gluteal nerves) or pass through it to supply the perineum and thigh (e.g., the pudendal and sciatic nerves, respectively). 

DEEP GLUTEAL NERVES

The deep gluteal nerves are the superior and inferior gluteal nerves, sciatic nerve, nerve to quadratus femoris, posterior cutaneous nerve of the thigh, nerve to obturator internus, and pudendal nerve. All of these nerves are branches of the sacral plexus and leave the pelvis through the greater sciatic foramen. Except for the superior gluteal nerve, they all emerge inferior to the piriformis.

Sciatic Nerve

The sciatic nerve is the largest nerve in the body. It is the continuation of the main part of the sacral plexus. It is formed as the large anterior rami of spinal nerves L4-S3 converge on the anterior surface of the piriformis. The branches (rami) converge at the inferior border of the piriformis to form the sciatic nerve, a thick, flattened band approximately 2 cm wide. The sciatic nerve is so large that it receives a named branch of the inferior gluteal artery, the artery to the sciatic nerve.
The sciatic nerve is the most lateral structure emerging through the greater sciatic foramen inferior to the piriformis and enters the gluteal region. It then descends along the posterior aspect of the thigh, in the plane between the superficial and deep group of gluteal region muscles, to supply the posterior aspect of the thigh and the entire leg and foot. It lies just deep to the gluteus maximus at the midpoint between the ischial tuberosity and the greater trochanter. 
The sciatic nerve supplies no structures in the gluteal region. It supplies the posterior thigh muscles, that flex the knee and all muscles that work the ankle and foot. It also supplies the articular branches to all joints of the lower limb. The sciatic nerve passes through the gluteal region into the thigh. In the thigh, the sciatic nerve divides into its two major branches, the common fibular nerve (common peroneal nerve) and the tibial nerve. The dorsal divisions of L4, L5, S1, and S2 are carried in the common fibular part of the nerve and the ventral divisions of L4, L5, S1, S2, and S3 are carried in the tibial part. The tibial nerve and the common fibular nerve are loosely bound together in the same connective tissue sheath. The tibial and common fibular nerves usually separate in the distal thigh; but sometimes the nerves separate as they leave the pelvis. 
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Pudendal Nerve
In Latin it means ' that of which one should be ashamed a derivion of pudere, to be ashamed.
The pudendal nerve is the main nerve of the perineum and the chief sensory nerve of the external genitalia. The pudendal nerve forms anteriorly to the lower part of piriformis muscle from ventral divisions of S2 to S4. 
The pudendal nerve enters the gluteal region through the greater sciatic foramen inferior to the piriformis muscle (between the piriformis and coccygeus muscles) and medial to the sciatic nerve. The pudendal nerve is the most medial structure to exit the pelvis through the greater sciatic foramen. It passes through the lesser sciatic foramen to enter the perineum. It is accompanied throughout its course by the internal pudendal vessels. The pudendal nerve is the major somatic nerve of the perineum and has no branches in the gluteal region. It innervates skin and skeletal muscles of the perineum.
Other branches of the sacral plexus include: 

· motor branches to muscles of the gluteal region, pelvic wall, and pelvic floor (superior and inferior gluteal nerves, nerve to obturator internus and superior gemellus, nerve to quadratus femoris and inferior gemellus, nerve to piriformis, nerves to levator ani); and 

· sensory nerves to skin over the inferior gluteal region and posterior aspects of the thigh and upper leg (perforating cutaneous nerve and posterior cutaneous nerve of the thigh). 
Superior Gluteal Nerve

The superior gluteal nerve, formed by branches from the dorsal divisions of L4 to S1, leaves the pelvic cavity through the upper part of the greater sciatic foramen superior to piriformis muscle and supplies muscles in the gluteal region-gluteus medius, gluteus minimus, and tensor fasciae latae (tensor of fascia lata) muscles. It runs forward between the gluteus medius and minimus.Of all the nerves that pass through the greater sciatic foramen, the superior gluteal nerve is the only one that passes above the piriformis muscle. 
Inferior Gluteal Nerve

The inferior gluteal nerve, formed by branches from the dorsal divisions of L5 to S2, leaves the pelvic cavity through the greater sciatic foramen inferior to the piriformis muscle and supplies the gluteus maximus, the largest muscle in the gluteal region. 

· innervates muscles in the posterior compartment of the thigh and muscles in the leg and foot; and 

· carries sensory fibers from the skin of the foot and lateral leg. 
Both superior and inferior gluteal nerves are accompanied by corresponding arteries.

Nerve to Quadratus Femoris 
The nerve to the quadratus femoris enters the gluteal region through the greater sciatic foramen inferior to the piriformis muscle and deep to the sciatic nerve. Unlike other nerves in the gluteal region, the nerve to the quadratus femoris lies anterior to the plane of the deep muscles. The nerve to the quadratus femoris innervates the quadratus femoris. It supplies a small branch to the gemellus inferior. 
Nerve to Obturator Internus

The nerve to the obturator internus arises from the anterior divisions of the anterior rami of the L5-S2 nerves and parallels the course of the pudendal nerve The nerve to the obturator internus enters the gluteal region through the greater sciatic foramen inferior to the piriformis muscle and between the posterior cutaneous nerve of the thigh and the pudendal nerve. It supplies a small branch to the gemellus superior. Like the pudendal nerve, it passes around the ischial spine and through the lesser sciatic foramen to enter the perineum and supplies the obturator internus muscle in the perineum.
Posterior Cutaneous Nerve of Thigh

The posterior cutaneous nerve of the thigh enters the gluteal region through the lower part of the greater sciatic foramen inferior to the piriformis muscle and immediately medial to the sciatic nerve. It descends through the gluteal region just deep to the gluteus maximus and enters the posterior thigh. 

The posterior cutaneous nerve of the thigh supplies more skin than any other cutaneous nerve. Its fibers from the anterior divisions of S2 and S3 supply the skin of the perineum via its perineal branch. Some of the fibers from the posterior divisions of the anterior rami of S1 and S2 supply the skin of the inferior part of the buttock (via the inferior clunial nerves). Other fibers supply the skin of the posterior thigh and proximal part of the leg. In the popliteal fossa it supplies the skin.

Unlike most nerves bearing the name cutaneous, the main part of this nerve lies deep to the deep fascia (fascia lata), with only its terminal branches penetrating the subcutaneous tissue for distribution to the skin.

Branches:
· Gluteal branches to the skin over the lower medial quadrant of the buttock

· Perineal branch to the skin of the back of the scrotum or labium majus

· Cutaneous branches to the back of the thigh and the upper part of the leg 

Perforating cutaneous nerve

The perforating cutaneous nerve is the only nerve in the gluteal region that does not enter the area through the greater sciatic foramen. It is a small nerve that leaves the sacral plexus in the pelvic cavity and supplies skin over the medial aspect of the gluteus maximus. 
Unlike most of the other nerves originating from the sacral plexus, which leave the pelvic cavity through the greater sciatic foramen either above or below the piriformis muscle, the perforating cutaneous nerve leaves the pelvic cavity by penetrating directly through the sacrotuberous ligament and then courses to skin over the inferior aspect of the buttocks.

The nerve to the piriformis and a number of small nerves to the levator ani and coccygeus muscles originate from the sacral plexus and pass directly into their target muscles without leaving the pelvic cavity. 

PELVIC AUTONOMIC NERVES

Additionally there are pelvic splanchnic nerves arising from S2, S3 and S4 roots of  the sacral plexus

Pelvic splanchnic nerves carry preganglionic parasympathetic fibers to the hypogastric (pelvic) plexus.
. Coccygeal plexus

The small coccygeal plexus has a minor contribution from S4 and is formed mainly by the anterior rami of S5 and Co, which originate inferiorly to the pelvic floor. They penetrate the coccygeus muscle to enter the pelvic cavity and join with the anterior ramus of S4 to form a single trunk, from which small anococcygeal nerves originate. These nerves innervate skin in the anal triangle of the perineum.
CLINICAL NOTES
Femoral Nerve Injury

The femoral nerve can be injured in stab or gunshot wounds, but a complete division of the nerve is rare. 

Injury to the femoral nerve: Weakness of hip flexion, loss of knee extension (no patellar reflex), sensory loss on anteromedial thigh, knee, leg, and foot.

The following clinical features are present when the nerve is completely divided: 

Motor: The quadriceps femoris muscle is paralyzed, and the knee cannot be extended. In walking, this is compensated for to some extent by use of the adductor muscles. 

Sensory: Skin sensation is lost over the anterior and medial sides of the thigh, over the medial side of the lower

part of the leg, and along the medial border of the foot as far as the ball of the big toe; this area is normally supplied by the saphenous nerve.

Sciatic Nerve Injury

The sciatic nerve is sometimes injured by penetrating wounds, fractures of the pelvis, or dislocations of the hip joint. It is most frequently injured by badly placed intramuscular injections in the gluteal region. To avoid this injury, injections into the gluteus maximus or the gluteus medius should be made well forward on the upper outer quadrant of the buttock. Most nerve lesions are incomplete, and in 90% of injuries, the common peroneal part of the nerve is the most affected. This can probably be explained by the fact that the common peroneal nerve fibers lie most superficial in the sciatic nerve. The following clinical features are present:

Motor: The hamstring muscles are paralyzed, but weak flexion of the knee is possible because of the action of the sartorius (femoral nerve) and gracilis (obturator nerve). All the muscles below the knee are paralyzed, and the weight of the foot causes it to assume the plantar-flexed position, or foot drop.

Sensory: Sensation is lost below the knee, except for a narrow area down the medial side of the lower part of the leg and along the medial border of the foot as far as the ball of the big toe, which is supplied by the saphenous nerve (femoral nerve).

Sciatica

Sciatica [sciatic neuralgia] describes the condition in which patients have pain along the sensory distribution of the sciatic nerve. Thus, the pain is experienced in the posterior aspect of the thigh, the posterior and lateral sides of the leg, and the lateral part of the foot. Sciatica can be caused by prolapse of an intervertebral disc with pressure on one or more roots of the lower lumbar and sacral spinal nerves, pressure on the sacral plexus or sciatic nerve by an intrapelvic tumor, or inflammation of the sciatic nerve or its terminal branches.

The term ‘sciatica’ may cause confusion as it has been used to describe any pain, including referred, felt in the leg along the distribution of the sciatic nerve. Indeed, the term has been described as ‘an anachronism and should be abandoned’. Nevertheless, the term ‘sciatica’ remains in common usage both in clinical practice and in publications.
The lifetime incidence of this condition is estimated to be between 13% and 40%. Fortunately, the majority of cases resolve spontaneously with simple analgesia and physiotherapy. However, the condition has the potential to become chronic and intractable, with major socio-economic implications.
More @ Stafford MA, Peng P, Hill DA. Sciatica: a review of history, epidemiology, pathogenesis, and the role of epidural steroid injection in management. Br J Anaesth. 2007 Oct;99(4):461-473.
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Jacobs WC, van Tulder M, Arts M, Rubinstein SM, van Middelkoop M, Ostelo R, Verhagen A, Koes B, Peul WC. Surgery versus conservative management of sciatica due to a lumbar herniated disc: a systematic review. Eur Spine J. 2011 Apr;20(4):513-22.
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Obturator Nerve Injury

The obturator nerve is rarely injured in penetrating wounds, in anterior dislocations of the hip joint, or in abdominal herniae through the obturator foramen. It may be pressed on by the fetal head during parturition. The following clinical features occur:

Motor: All the adductor muscles are paralyzed except the hamstring part of the adductor magnus, which is

supplied by the sciatic nerve.

Sensory: The cutaneous sensory loss is minimal on the medial aspect of the thigh.

Referred Pain from the Hip Joint

The femoral nerve not only supplies the hip joint but, via the intermediate and medial cutaneous nerves of the thigh, also supplies the skin of the front and medial side of the thigh. It is not surprising, therefore, for pain originating in the hip joint to be referred to the front and medial side of the thigh. The posterior division of the obturator nerve supplies both the hip and knee joints. This would explain why hip joint disease sometimes gives rise to pain in the knee joint.

Pressure from the Fetal Head on the Sacral Plexus

During the later stages of pregnancy, when the fetal head has descended into the pelvis, the mother often complains of discomfort or aching pain extending down one of the lower limbs. The discomfort, caused by pressure from the fetal head, is often relieved by changing position, such as lying on the side in bed.

Invasion of the Sacral Plexus by Malignant Tumors

The nerves of the sacral plexus can become invaded by malignant tumors extending from neighboring viscera.

A carcinoma of the rectum, for example, can cause severe intractable pain down the lower limbs.

Referred Pain from the Obturator Nerve

The obturator nerve lies on the lateral wall of the pelvis and supplies the parietal peritoneum. An inflamed appendix hanging down into the pelvic cavity could cause irritation of the obturator nerve endings, leading to referred pain down the inner side of the right thigh. Inflammation of the ovaries can produce similar symptoms.

Lumbar Spinal Nerve Blocks

Ilioinguinal and Iliohypogastric Nerve Blocks

Area of anesthesia: Skin of the lower part of the anterior abdominal wall

Indications: Repair of lacerations on the anterior abdominal wall

Procedure: 1 in. (2.5 cm) above the anterior superior iliac spine.

Femoral Nerve Block

Area of anesthesia: Skin of the front and medial side of the thigh, extending down the medial side of the knee

and leg, and along the medial border of the foot as far as the ball of the big toe

Indications: Repair of lacerations of the thigh, medial side of the leg, and medial side of the foot 

Procedure: Below the midpoint of the inguinal ligament and lateral to the femoral artery.

Sacral Spinal Nerve Blocks

Tibial Nerve Block

Area of anesthesia: Skin of the sole of the foot (medial and lateral plantar nerves)

Indications: Repair of lacerations on the sole of foot 

Procedure: Behind the medial malleolus

Common Peroneal Nerve Block

Area of anesthesia: Skin on the anterior and lateral sides of the leg and the dorsum of the foot and toes, including the medial side of the big toe

Indications: Repair of lacerations on the anterior and lateral sides of the leg and the dorsum of the foot and toes

Procedure: Below the head of the fibula 
GLUTEAL REGION
             The gluteal region (G. gloutos, buttocks) is the transitional region between the trunk and free lower limbs. It includes two parts of the lower limb: the rounded, prominent posterior region, the buttocks (L. nates, clunes), and the lateral, usually less prominent hip region (L. regio coxae), which overlies the hip joint and greater trochanter of the femur. The “width of the hips” in common terminology is a reference to one's transverse dimensions at the level of the greater trochanters. The gluteal region is bounded superiorly by the iliac crest, medially by the intergluteal cleft, and inferiorly by the skin fold (groove) underlying the buttock, the gluteal fold (L. sulcus glutealis), laterally by a line joining anterior superior iliac spine and great troachanter. The gluteal muscles, overlying the pelvic girdle, constitute the bulk of this region. The prominent gluteal region is unique to humans.
The region is largely made up of the gluteal muscles and a thick layer of superficial fascia. The gluteal region lies posterolateral to the bony pelvis and proximal end of the femur. Muscles in the region mainly abduct, extend, and laterally rotate the femur relative to the pelvic bone. 

The gluteal region communicates anteromedially with the pelvic cavity and perineum through the greater and lesser sciatic foramina, respectively. Inferiorly, it is continuous with the posterior thigh. 

The sciatic nerve enters the lower limb from the pelvic cavity by passing through the greater sciatic foramen and descending through the gluteal region into the posterior thigh and then into the leg and foot. 
The pudendal nerve and internal pudendal vessels pass between the pelvic cavity and perineum by passing first through the greater sciatic foramen to enter the gluteal region and then immediately pass through the lesser sciatic foramen to enter the perineum. The nerve to the obturator internus and gemellus superior follows a similar course. Other nerves and vessels that pass through the greater sciatic foramen from the pelvic cavity supply structures in the gluteal region itself. 
Fascia of the Gluteral Region
The superficial fascia is thick, especially in women, and is impregnated with large quantities of fat. It contributes to the prominence of the buttock.

The deep fascia is continuous below with the deep fascia, or fascia lata of the thigh. In the gluteal region, it splits to enclose the gluteus maximus muscle. Above the gluteus maximus, it continues as a single layer that covers the outer surface of the gluteus medius and is attached to the iliac crest. On the lateral surface of the thigh, the fascia is thickened to form a strong, wide band, the iliotibial tract. This is attached above to the tubercle of the iliac crest and below to the lateral condyle of the tibia. The iliotibial tract forms a sheath for the tensor fasciae latae muscle and receives the greater part of the insertion of the gluteus maximus. The iliotibial tract stabilizes the knee both in extension and in partial flexion, and is therefore used constantly during walking and running.
Muscles 

[See the Table for –particularly- origins & insertions of the muscles as well as functions and innervations]
Muscles of the gluteal region compose mainly two groups: 

1) deep group of small muscles, which are mainly lateral rotators of the femur at the hip joint and include piriformis, obturator internus, gemellus superior, gemellus inferior, and quadratus femoris; 

2) superficial group of larger muscles, which mainly abduct and extend the hip and include the gluteus minimus, gluteus medius, and gluteus maximus; an additional muscle in this group, the tensor fasciae latae, stabilizes the knee in extension by acting on a specialized longitudinal band of deep fascia (the iliotibial tract) that passes down the lateral side of the thigh to attach to the proximal end of the tibia in the leg. 

Many of the important nerves in the gluteal region are in the plane between the superficial and deep groups of muscles. 

Deep group

Piriformis

The piriformis muscle is the most superior of the deep group of muscles and is a muscle of the pelvic wall and of the gluteal region. Piriformis externally rotates and abducts the femur at the hip joint and is innervated in the pelvic cavity by the nerve to piriformis, which originates as branches from L5, S1 and S2 of the sacral plexus. 

In addition to its action on the hip joint, the piriformis is an important landmark because it divides the greater sciatic foramen into two regions, one above and one below the piriformis. Its position serves to separate the superior gluteal vessels and nerves from the inferior gluteal vessels and nerves. Vessels and nerves pass between the pelvis and gluteal region by passing through the greater sciatic foramen either above or below the piriformis. 
Obturator internus

The obturator internus muscle, like the piriformis muscle, is a muscle of the pelvic wall and of the gluteal region. The obturator internus is a fan-shaped muscle that lies within the pelvis at its origin. Because the pelvic floor attaches to a thickened band of fascia across the medial surface of the obturator internus, the obturator internus forms: 

· anterolateral wall of the pelvic cavity above the pelvic floor; and 

· lateral wall of the ischio-anal fossa in the perineum below the pelvic floor. 

It emerges through the lesser sciatic foramen to enter the gluteal region. The tendon is joined by the superior and inferior gemelli and is inserted into the greater trochanter of the femur. Obturator internus laterally rotates and abducts the femur at the hip joint. 
Gemellus superior and inferior

Gemellus superior and inferior (gemelli is Latin for "twins") are a pair of triangular muscles associated with the upper and lower margins of the obturator internus tendon. The gemellus muscles act with the obturator internus muscle to laterally rotate and abduct the femur at the hip joint. 

Quadratus femoris

The quadratus femoris muscle is the most inferior of the deep group of muscles in the gluteal region. It is a flat rectangular muscle below the obturator internus muscle and its associated gemellus muscles. 
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Superficial group

Gluteus minimus and medius

The gluteus minimus and medius muscles are two muscles of the more superficial group in the gluteal region. 

Gluteus minimus is a fan-shaped muscle. 

Gluteus medius overlies gluteus minimus and is also fan shaped. 
The gluteus medius and minimus muscles abduct the lower limb at the hip joint and reduce pelvic drop over the opposite swing limb during walking by securing the position of the pelvis on the stance limb. 

Gluteus maximus

The gluteus maximus is the largest muscle in the body.  It lies superficial in the gluteal region; overlying most of the other gluteal muscles and is largely responsible for the prominence of the buttock.
Laterally, the upper and superficial lower parts of the gluteus maximus insert into the posterior aspect of a tendinous thickening of the fascia lata (iliotibial tract).Gluteus maximus mainly extends the flexed thigh at the hip joint. Through its insertion into the iliotibial tract, it also stabilizes the knee and hip joints. 
Gluteal Bursae
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Tensor fasciae latae
The tensor fasciae latae muscle is the most anterior of the superficial group of muscles in the gluteal region and overlies the gluteus minimus and the anterior part of the gluteus medius. Like the gluteus maximus muscle, the tensor fasciae latae is enclosed within a compartment of the fascia lata. 

The tensor fasciae latae runs downward and backward to its insertion in the iliotibial tract and thus assists the gluteus maximus muscle in maintaining the knee in the extended position. Tensor fasciae latae stabilizes stabilizes the hip joint by holding the head of the femur in the acetabulum. 
Table. Muscles of the gluteal region.
	Muscle
	Proximal Attachment

(Origin)
	Distal Attachment

(Insertion)
	Innervationa
	Main Action

	Gluteus maximus 
	Ilium posterior to posterior gluteal line; dorsal surface of sacrum and coccyx; sacrotuberous ligament
	Superficial ¾ of the fibres end in iliotibial tract, which inserts into lateral condyle of tibia; deep ¼ insert on gluteal tuberosity of femur
	Inferior gluteal nerve (L5, S1, S2)
	Extends thigh (especially from flexed position) and assists in its lateral rotation; steadies thigh and assists in rising from sitting position

	Gluteus medius 
	External surface of ilium between anterior and posterior gluteal lines
	Lateral surface of greater trochanter of femur
	Superior gluteal nerve (L5, S1)
	Abduct and medially rotate thigh; keep pelvis level when ipsilateral limb is weight-bearing and advance opposite (unsupported) side during its swing phase

	Gluteus minimus 
	External surface of ilium between anterior and inferior gluteal lines
	Anterior surface of greater trochanter of femur
	
	

	Tensor of fascia lata 
	Anterior superior iliac spine; anterior part of iliac crest
	Iliotibial tract, which attaches to lateral condyle of tibia
	
	

	Piriformis 
	Anterior surface of sacrum; sacrotuberous ligament
	Superior border of greater trochanter of femur
	Branches of anterior rami of S1, S2
	Laterally rotate extended thigh and abduct flexed thigh; steady femoral head in acetabulum

	Obturator internus 
	Pelvic surface of obturator membrane and surrounding bones
	Medial surface of greater trochanter (trochanteric fossa) of femurb
	Nerve to obturator internus (L5, S1)
	

	Superior and inferior gemelli 
	Superior: ischial spine 

Inferior: ischial tuberosity
	Medial surface of greater trochanter (trochanteric fossa) of femurb
	Superior gemellus: same nerve supply as obturator internus Inferior gemellus: same nerve supply as quadratus femoris
	

	Quadratus femoris 
	Ischial tuberosity
	Quadrate tubercle on intertrochanteric crest of femur and area inferior to it
	Nerve to quadratus femoris (L5, S1)
	Laterally rotates thighc; steadies femoral head in acetabulum


a The spinal cord segmental innervation is indicated (e.g., “S1, S2” means that the nerves supplying the piriformis are derived from the first two sacral segments of the spinal cord). Numbers in boldface (S1) indicate the main segmental innervation. Damage to one or more of the listed spinal cord segments or to the motor nerve roots arising from them results in paralysis of the muscles concerned.

b The gemelli muscles blend with the tendon of the obturator internus as it attaches to the greater trochanter of the femur.

c There are six lateral rotators of the thigh: piriformis, obturator internus, superior and inferior gemelli, quadratus femoris, and obturator externus. These muscles also stabilize the hip joint.

Nerves
Seven nerves enter the gluteal region from the pelvis through the greater sciatic foramen: the superior gluteal nerve, sciatic nerve, nerve to the quadratus femoris, nerve to the obturator internus, posterior cutaneous nerve of the thigh, pudendal nerve, and inferior gluteal nerve. An additional nerve, the perforating cutaneous nerve, enters the gluteal region by passing directly through the sacrotuberous ligament. 

Some of these nerves, such as the sciatic and pudendal nerves, pass through the gluteal region en route to other areas. Nerves such as the superior and inferior gluteal nerves innervate structures in the gluteal region. Many of the nerves in the gluteal region are in the plane between the superficial and deep groups of muscles. 

Arteries

Two arteries enter the gluteal region from the pelvic cavity through the greater sciatic foramen, the inferior gluteal artery and the superior gluteal artery. They have important collateral anastomoses with branches of the femoral artery

Inferior gluteal artery

The inferior gluteal artery originates from the anterior trunk of the internal iliac artery in the pelvic cavity. It leaves the pelvic cavity with the inferior gluteal nerve through the greater sciatic foramen inferior to the piriformis muscle. The inferior gluteal artery anastomoses with perforating branches of the femoral artery. 
Superior gluteal artery

The superior gluteal artery originates from the posterior trunk of the internal iliac artery in the pelvic cavity. It leaves the pelvic cavity with the superior gluteal nerve through the greater sciatic foramen above the piriformis muscle. In the gluteal region, it divides into a superficial branch and a deep branch.
Veins

The gluteal veins are tributaries of the internal iliac veins that drain blood from the gluteal region. Inferior and superior gluteal veins follow the inferior and superior gluteal arteries into the pelvis where they join the pelvic plexus of veins. Peripherally, the veins anastomose with superficial gluteal veins, which ultimately drain anteriorly into the femoral vein. 
Lymphatics

Lymph from the deep tissues of the buttocks follows the gluteal vessels to the superior and inferior gluteal lymph nodes and from them to the internal, external, and common iliac lymph nodes and from them to the lateral lumbar (aortic/caval) lymph nodes. Lymph from the superficial tissues of the gluteal region enters the superficial inguinal lymph nodes, which also receive lymph from the thigh. All the superficial inguinal nodes send efferent lymphatic vessels to the external iliac lymph nodes. 
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http://www.dartmouth.edu/~humananatomy/figures/chapter_14/14-2_files/IMAGE001.JPG

CLINICAL NOTES
Intramuscular injections

Administer drugs intramuscularly:,by direct injection into muscles must be carried out without injuring neurovascular structures. A typical site for an intramuscular injection is the gluteal region. The gluteus maximus is a large, thick muscle with coarse fasciculi that can be easily separated without damage. The great thickness of this muscle makes it ideal for intramuscular injections. 
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Gluteus Medius and Minimus and Poliomyelitis

The gluteus medius and minimus muscles may be paralyzed when poliomyelitis involves the lower lumbar and sacral segments of the spinal cord. They are supplied by the superior gluteal nerve (L4 and 5 and S1). Paralysis of these muscles seriously interferes with the ability of the patient to tilt the pelvis when walking.

Gluteus Maximus and Bursitis

Bursitis, or inflammation of a bursa, can be caused by acute or chronic trauma. An inflamed bursa becomes distended with excessive amounts of fluid and can be extremely painful. The bursae associated with the gluteus maximus are prone to inflammation.

Piriformis syndrome

Piriformis syndrome, sciatica caused by compression of the sciatic nerve by the piriformis muscle, has been described for over 70 years. Piriformis syndrome can be caused by anatomic abnormalities. The treatments of piriformis syndrome include the injection of steroid into the piriformis muscle and near the area of the sciatic nerve.  Buttock pain, and less commonly low back pain, radiating leg pain are among the symptoms. 
More @ Hopayian K, Song F, Riera R, Sambandan S. The clinical features of the piriformis syndrome: a systematic review. Eur Spine J. 2010 Dec;19(12):2095-2109.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2997212/?tool=pubmed
Benzon HT, Katz JA, Benzon HA, Iqbal MS.Piriformis syndrome: anatomic considerations, a new injection technique, and a review of the literature. Anesthesiology. 2003 Jun;98(6):1442-8.

http://meta.wkhealth.com/pt/pt-core/template-journal/lwwgateway/media/landingpage.htm?issn=0003-3022&volume=98&issue=6&spage=1442
Gluteus Maximus Bursitis
The gluteus maximus bursitis is also known as trochanter bursitis. It is common in athletes. Patients with greater trochanteric bursitis pain syndrome usually suffer from pain radiating to the posterolateral aspect of the thigh, paraesthesiae in the legs, and tenderness over the iliotibial tract. 
Iliotibial band syndrome

Iliotibial band syndrome (ITBS) is the most common cause of pain on the outside of the knee in runners, with an incidence as high as 12% of all running-related overuse injuries. Although it is not difficult to diagnose, it can be a challenge to treat, especially in higher mileage runners who place enormous loads on their bodies.
More @ http://www.therunningadvisor.com/iliotibial_band_syndrome.html
http://www.dubinchiro.com/illiotibial_band.pdf
L1 gives rise to the iliohypogastric and ilioinguinal nerves 


L1 + L2 gives rise to the genitofemoral nerve 


L2 + L3 gives rise to the lateral femoral cutaneous 


L2 + L3 + L4 give rise to the femoral and obturator nerves 


L4 + L5 give rise to the lumbosacral trunk which joins sacral nerves to form the sacral plexus.





Usually three bursae are associated with the gluteus maximus:


Trochanteric bursa: separates superior fibers of the gluteus maximus from the greater trochanter. This bursa is commonly the largest of the bursae formed in relation to bony prominences and is present at birth. Other such bursae appear to form as a result of postnatal movement.


Ischial bursa: separates the inferior part of the gluteus maximus from the ischial tuberosity; it is often absent.


Gluteofemoral bursa: separates the iliotibial tract from the superior part of the proximal attachment of the vastus lateralis.





To avoid injury to the underlying sciatic nerve, the injection should be given well forward on the upper outer quadrant of the buttock.


The gluteal region can be divided into quadrants by two imaginary lines positioned using palpable bony landmarks. One line descends vertically from the highest point of the iliac crest. Another line is horizontal and passes through the first line midway between the highest point of the iliac crest and the horizontal plane through the ischial tuberosity. 
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