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LOWER LIMB

ARTERIES:
*Femoral artery: (plate 466, 467 & 477)

Arises from: continuation of the external iliac artery after it passes deep to the inguinal ligament


Locations:

· Femoral triangle - lies between femoral nerve and femoral vein

· Adductor canal - lies anterior to the femoral vein; once it passes through the adductor hiatus, its name changes to popliteal artery

Supplies: branches pass through openings in the adductor magnus muscle to supply the structures of the anterior and posterior thigh


Gives off one branch within the femoral triangle:

· *Profunda femoris artery:
Location: passes between the iliopsoas and the pectineus muscles to run along the femur; deep to the adductor longus muscle

Branches:

· 4 perforating branches - supplies blood to posterior compartment

· *Lateral femoral circumflex artery:

Location: as it leaves the femoral triangle, it passes deep to the sartorius and rectus femoris muscles

Supplies: adjacent muscles of anterior compartment and participates in collateral circulation at the hip joint 

· *Medial femoral circumflex artery:

Location: disappears between the adjoining borders of iliopsoas muscle and pectineus muscle

Supplies: adjacent muscles of anterior compartment and participates in collateral circulation at the hip joint

*Superior gluteal artery: (plate 468)


Arises from: internal iliac artery

Location: runs with the superior gluteal vein; emerge from the greater sciatic foramen above the superior border of the piriformis muscle; found at medial border of gluteus medius muscle; they pass in the plane between the gluteus medius and the gluteus minimus muscles

Supplies: all the gluteus muscles and tensor fascia lata

*Inferior gluteal artery: (plate 468)


Arises from: internal iliac artery

Location: runs with the inferior gluteal vein; emerges from the greater sciatic foramen inferior to the piriformis muscle

Supplies: gluteus maximus, obturator internus, quadratus femoris, gemelli muscles, and the superior portion of the hamstring muscles

*Internal pudendal artery: (plate 468)

Location: travels with pudendal vein and nerve; passes inferior to the piriformis muscle and posterior to the ischial spine between sacrospinous ligament and sacrotuberous ligament; it continues with the nerve into the ischioanal fossa through the lesser sciatic foramen

Cruciate anastomosis:
Formation: comprised of perforating branches of femoral artery, lateral and medial femoral circumflex arteries, and superior and inferior gluteal arteries

Location: around the hip joint

Supplies:

Circumflex branches - penetrate through the fibrous capsule, enter the neck of the femur, and provide the major blood supple to the femoral head

Branch of obturator artery - travels with the ligament of the head and supplies a small and variable portion of the femoral head

*Obturator artery:

Arises from: internal iliac artery within the pelvis

Location: accompanies the obturator nerve through the obturator foramen to enter the thigh

Supplies: branches supply the muscles of the medial compartment of the thigh and the hip joint, particularly the head of the femur

*Popliteal artery: (plate 482)

Arises from: direct continuation of femoral artery; name changes at the adductor hiatus


Location: deep within the popliteal fossa


Branches:

· *5 geniculate arteries:
2 superior genicular arteries - wind around the femur immediately above the condyles

Medial superior genicular artery - lies deep to the semimembranosus muscle and the semitendinosus muscle

Lateral superior genicular artery - lies deep to the biceps femoris muscle

Middle genicular artery - pierces the oblique popliteal ligament and enters the cavity of the knee joint; may arise from a common trunk with the 2 superior genicular arteries

Medial inferior genicular artery - arises deep to the heads of gastrocnemius muscle; passes around the medial condyle of the tibia

Lateral inferior genicular artery - arises deep to the heads of gastrocnemius muscle; passes laterally around the head of the fibula 

· *Anterior tibial artery:
· *Posterior tibial artery: - larger of the two main branches

Note: the popliteal artery and vessels are bound tightly together by connective tissue.  Damage to these vessels may result in an arteriovenous shunt of blood.  Loss of popliteal pulse is diagnostic of an occluded femoral artery.

*Anterior tibial artery: (plate 485)

Arises from: popliteal artery in the popliteal fossa

Location: deep to the extensor digitorum longus muscle; passes through the interosseous membrane between the tibia and fibula and enters the anterior compartment; travels with the deep fibular nerve above the interosseous membrane

Supplies: muscles of the anterior compartment of leg

Branches: 

· *Lateral and medial anterior malleolar arteries - arise above the ankle and contribute to the collateral circulation around the ankle
· *Dorsalis pedis artery - direct continuation of the anterior tibial artery over the ankle joint; travels with the deep fibular nerve; supplies the dorsum of the foot; gives off:

Arcuate artery - crosses the base of the metatarsal bones and gives origin to the common dorsal digital arteries

Deep plantar artery - passes between the heads of the 1st dorsal interosseous muscle to participate in formation of a plantar arch

Note: the dorsal pedis artery is a convenient artery to record the pulse in a recumbent patient

*Posterior tibial artery: (plate 483)


Arises from: popliteal artery in the popliteal fossa

Location: Larger of the two main branches passes distally on the medial side of the posterior compartment with the tibial nerve deep to the origin of the soleus; gives off fibular artery and continues inferiorly with the tibial nerve to the medial malleolus (where it gives off a malleolar branch); enters the foot as the lateral and medial plantar arteries 

Supplies: posterior compartment of the leg

Branches:

· *Fibular artery:

Location: courses on the lateral side of the posterior compartment of the leg between the tibialis posterior muscle and the flexor hallucis longus muscle

Supplies: muscles on the lateral side of the posterior compartment and the muscles of the lateral compartment (the fibularis longus and brevis muscles)

· *Medial plantar artery:

Location: one of two terminal branches; arises deep to flexor retinaculum; runs deep to the abductor hallucis as it enters the plantar surface of the foot

Supplies: primarily muscles of the big toe

· *Lateral plantar artery:

Location: one of two terminal branches; arises deep to flexor retinaculum; passes deep to the flexor digitorum brevis; arches medially to form the plantar arch

Branches:

· Superficial branch
· Deep branch - joins the deep plantar branch of the dorsalis pedis artery to form the plantar arterial arch

· Plantar arch - branches include metatarsal, perforating (that pass through to the dorsal surface between the bases of the metatarsals) and digital arteries

BONES:
Hip bone (Ossa coxae): (plate 231)

Bony pelvis - formed by the two ossa coxae anteriorly and laterally and by the sacrum and coccyx posteriorly

Formation of hip bone - consists of 3 separate bones that are indistinguishably joined in the adult.  They are the:

· Ilium bone - embryologically, was a posterior element of the limb bud, and muscles arising from here are post-axial and innervated by posterior branches of the lumbrosacral plexus (femoral and common fibular nerves)

· Ischium bone - embryologically, was an anterior element of the limb bud, and muscles arising from here are pre-axial and innervated by anterior branches of the lumbrosacral plexus (obturator and tibial nerves)

· Pubis bone - embryologically, was an anterior element of the limb bud, and muscles arising from here are pre-axial and innervated by anterior branches of the lumbrosacral plexus (obturator and tibial nerves)

Obturator foramen - largest foramen in the body; formed by the pubic and ischial bones; nearly closed by the fibrous obturator membrane

Acetabulum - deep fossa for the head of the femur; formed by all 3 parts of the hip bone

Ilium:

· *Anterior superior iliac spine

· *Anterior inferior iliac spine

· *Greater sciatic notch

· *Posterior inferior iliac spine

· *Posterior superior iliac spine

· *Crest

Pubic bone:

· *Inferior ramus

· *Superior ramus

· *Pubic tubercle

 Ischium:

· *Body of the ischium

· *Ramus

· *Ischial spine

· *Ischial tuberosity

· *Lesser sciatic notch

Identify on model only:
*Less sciatic notch

*Greater sciatic foramen - vessels and nerves that pass through to the gluteal region at the inferior border of the piriformis muscle:

· Inferior gluteal nerve, artery, and vein

· Sciatic nerve

· Posterior femoral cutaneous nerve

· Pudendal nerve and internal pudendal vessels

*Lesser sciatic foramen  

Femur: (plate 455)

Embryological formation - was a posterior element of the limb bud, and muscles arising from here are post-axial and innervated by posterior branches of the lumbrosacral plexus (femoral and common fibular nerves)

Description: only bone of the thigh

Parts:

· *Head - proximal end that fits into the acetabulum

· *Greater trochanter - lateral prominence near the head

· *Lesser trochanter - posteromedial prominence near the head

· *Medial epicondyle - distal end for articulation with the tibia and patella

· *Lateral epicondyle - distal end for articulation with the tibia and patella

· *Adductor tubercle - prominence found on the superior part of the medial condyle

· *Intertrochanteric crest

· *Linea aspera - ridge found on the posterior surface of the shaft

· *Medial condyle

· *Lateral condyle

· *Intercondyler fossa

Note: fracture of the femoral neck may also destroy the blood supply to the femoral head since in many cases the artery traveling with the ligament of the head is inadequate.  This will lead to aseptic necrosis of the femoral head.

*Patella
Tibia: (plate 478)


Description: one of two bones of the leg; subcutaneous along it entire length


Location: medial to fibula


Parts:

· *Body (shaft)

· *Medial condyle - upper expanded end; articulates with femur

· *Lateral condyle - upper expanded end; articulates with femur

· *Tibial tuberosity


· *Medial malleolus - projects medially and inferiorly at the distal end; articulates with the talus bone of the foot

Fibula: (plate 478)

Function: does NOT participate in the formation of the knee joint or in weight bearing

Parts:
· *Body (shaft)

· *Head - proximal end; articulates with the lower surface of the lateral condyle of the femur

· *Lateral malleolus - distal end; articulates with the talus

Tarsal Bones: (plate 488)


*Calcaneus - has sustentaculum tali


*Talus

*Navicular


*Cuboid - articulates with five metatarsals


*Cuneiforms - articulates with five metatarsals

· *Medial cuneiform

· *Intermediate cuneiform

· *Lateral cuneiform

*Metatarsal Bones: (plate 488) - 1st, 2nd, 3rd, 4th, and 5th  - articulates with phalanges

*Phalanges: (plate 488)


Great toe (hallux) - proximal and distal phalanges


All other toes - proximal, middle, and distal phalanges

Note:  the angle of articulation of the bones of the foot form transverse and longitudinal arches, which are maintained by ligaments.  Although the transverse arch has little significance, the longitudinal arch transmits the body weight to the posterior calcaneus and heads of the metatarsal bones.  This arch is greater on the medial side than the lateral side.

DERMATOMES: (plate 507)
FASCIA:
*Fascia lata - deep fascia which surrounds the muscles of the thigh and leg; connective tissue septa that run from the fascia lata to the femur divide the muscles of the thigh into anterior, medial, and posterior compartments.  Different motor nerves supply each compartment.

Iliotibial tract - strong band formed by a thickening of the fascia lata on the lateral side of the thigh; extends from the ilium to the tibia; it is reinforced by tendinous fibers of insertion from the tensor fascia lata and gluteus maximus muscles

*Saphenous hiatus (plate 508):


Description: an opening of the fascia lata within the femoral triangle

Location: approximately 5 - 10 cm. below the inguinal ligament


Transmits: great saphenous vein

*Femoral sheath - (plate 510)


Description: cone-shaped prolongation of extraperitoneal areolar tissue

Location: surrounds the femoral vein, femoral artery, and associated deep inguinal lymph nodes

Organization: divided into 3 compartments by two vertical septa (partitions):

· Lateral compartment - contains femoral artery

· Middle compartment - contains femoral vein

· Medial compartment (femoral canal) - contains fat and lymphatics; boundaries:

Anterior - femoral sheath

Posterior - femoral sheath

Medial - femoral sheath

Lateral - femoral vein 

Superior - inguinal ligament

Note: the femoral canal is a possible path for herniation of abdominal contents (femoral hernia).  In femoral hernia a loop of gut or mesentery passes deep to the inguinal ligament, through the femoral ring, and presents as a mass in the proximal thigh. 

*Femoral ring: (plate 510)

Definition - the opening into the femoral canal (medial compartment of femoral sheath)

Boundaries:

· Anterior - inguinal ligament

· Posterior - superior pubic ramus

· Lateral - femoral vein

· Medial - lateral border of the lacunar ligament 

Superficial fascia of gluteal region - thick and has large quantities of fat

Deep fascia of gluteal region - continuous with the fascia lata of the thigh and attached to the iliac crest, sacrum and coccyx; the fascia splits to encompass the gluteus maximus muscle

*Crural fascia:
Description: deep fascia of the leg; thickened by transverse fibers at the ankle to from retinacula

Attachments: superiorly to bony structures of the knee; posteriorly, it is continuous with the fascia lata

Function: septa of the crural fascia divide the leg into anterior, lateral, and posterior compartments (with each having a major nerve)

Transverse intermuscular septum - separates the posterior compartment into superficial and deep compartments

Interosseous membrane - strong, fibrous sheet that unites the tibia and fibula 

*Superior extensor retinaculum: (plate 484)


Description: thickening of the crural fascia

Location: extends across the anterior aspect of the leg just proximal to the lateral and medial malleoli


Attachments: fibula and tibia

Contents: tendons of the anterior leg muscles pass deep to it as they enter the foot

Function: holds the tendons of the muscles of the anterior compartment of the leg in position at the ankle; prevents bowstringing during muscular contraction

*Inferior extensor retinaculum:  (plate 484)


Description: thickening of the crural fascia


Location: y-shaped band across anterior aspect of leg


Attachments:

· Base: lateral side of calcaneus

· Upper arm - medial malleolus

· Lower arm - blends with the deep fascia

Contents: tendons of the anterior leg muscles pass deep to it as they enter the foot

Function: holds the tendons of the muscles of the anterior compartment of the leg in position at the ankle; prevents bowstringing during muscular contraction

*Flexor retinaculum: (plate 482)


Description: thickening of the crural fascia

Contents: tendons of the posterior muscles of the leg, posterior tibial artery and vein, and tibial nerve pass deep to it and posterior to the medial malleolus as they enter the foot

*Superior fibular retinaculum: (plate 486)


Description: thickening of the crural fascia


Location: posterior aspect of the lateral malleolus

Function: this thickening of deep fascia keeps the tendons of the muscles of the lateral crural compartment (fibularis longus and fibularis brevis muscles) in place as they pass posterior to the lateral malleolus

*Inferior fibular retinaculum: (plate 486)


Description: thickening of the crural fascia

Function: it holds the tendons of fibularis longus and fibularis brevis muscles against the calcaneus

Dorsal fascia - thin and unspecialized

Plantar fascia - extremely thick

*Plantar aponeurosis - an extremely tough specialization of the deep plantar fascia; attached to the calcaneus and bases of proximal phalanges; intermuscular septa extend from here to separate the foot into medial, central, and lateral compartments, which may serve to prevent spread of infection

JOINTS:
Hip joint:
Description: connection of femur to the hip bone


Type: ball-and-socket type of synovial joint

Articulations: the head of the femur articulates with the cup-shaped acetabulum; articular surfaces are covered with hyaline cartilage; the remainder of the internal surface of the joint cavity is lined with synovial membrane


Ligaments:

· *Transverse acetabular ligament - crosses the acetabular notch (an incomplete area of the inferior acetabulum in which the foveolar artery - branch of obturator artery - passes through)

· *Acetabular labrum - a ring of fibrocartilage that increases the depth of the acetabulum; gives greater stability to the hip

· Fibrous joint capsule - very strong, thick sleeve attached firmly around the rim, labrum, and transverse acetabular ligament

· *Iliofemoral ligament - on anterior aspect of the capsule of the hip; shaped like an inverted "Y" with the stem attached to the anterior inferior iliac spine and the two limbs of the "Y" attached to the upper and lower parts of the intertrochanteric line; deep to iliopsoas muscle; strengthen the hip joint and prevent hyperextension when standing

· *Pubofemoral ligament - triangular-shaped medial and inferior thickening; attached to the superior ramus of the pubis and the lower part of the intertrochanteric line; strengthen the hip joint and prevent hyperextension

· *Ischiofemoral ligament - spiral-shaped posterior and inferior thickening; attached to the ischial body and the greater trochanter; strengthen the hip joint and prevent hyperextension

· *Ligament of the head - extends from the margins of the notch and transverse acetabular ligament to the head of the femur; conveys the foveolar artery that supplies blood to the head of the femur; its function is uncertain

Knee joint: (plate 475)

Type: hinge type of synovial joint


Articulations: femur with the tibia and patella

Stability: provided by the shapes of the articular surfaces of the bones of the knee, intrinsic and extrinsic ligaments, menisci, and strength and tone of muscles that cross the joint; stabilizing muscles of the knee:

· Anterior - quadriceps femoris muscle.  Its distal portions (esp. vastus medialis and vastus lateralis muscles) attach to the superior border of the patella.  The aponeurotic extensions of these muscles fuse with the crural fascia to form a tendinous expansion (also called the medial and lateral patellar retinaculum) on the medial and lateral borders of the patella.  As these aponeurotic bands pass distally, they join the articular capsule and insert on the condyles of the tibia.

· Posterior - biceps femoris muscle (laterally) and semimembranosus muscle (medially) and medial and lateral heads of the gastrocnemius muscle


Ligaments of the fibrous capsule:

· *Lateral (fibular) collateral ligament: cord-like ligament is attached to the lateral condyle of the femur and the head of the fibula; pierced the tendon of the biceps femoris; is separated from the joint capsule by the tendon of popliteus muscle

· *Medial (tibial) collateral ligament: broad, flat band is attached to the medial condyle of the femur and the medial surface of the tibial shaft

· *Patellar ligament: associated with the joint capsule; a continuation of quadriceps femoris tendon that contains the patella (plate 473)

· *Oblique popliteal ligament: derived from the insertion of the semimembranosus muscle (a tendinous continuation); crosses the posterior aspect of the knee to reach the medial condyle of the tibia; strengthens the posterior aspect of the capsule (plate 476)

· *Arcuate popliteal ligament: located on posterolateral side of the knee and spans from the head of the fibula to the lateral condyle of the femur

*Articular surfaces - covered with hyaline cartilage:

· Internal surface of the patella

· Patellar surface of the femur

· Condyles of the femur

· Articular surface of the tibial condyles

The remainder of the joint cavity is lined with synovial membrane.

Ligaments within the joint capsule:

· *Anterior cruciate ligament:

Location: very strong intracapsular ligament that attaches to the anterior surface of the intracondylar region of the tibia and runs posteriorly to attach to the posteromedial surface of the lateral femoral condyle

Function: this ligament is tensed in knee extension and thus prevents hyperextension; also prevents posterior displacement of the femur on the tibia

· *Posterior cruciate ligament:

Location: attaches to the posterior surface of the intracondylar region of the tibia and runs anteriorly to attach on the anterolateral surface of the medial femoral condyle

Function: this ligament prevents anterior displacement of the femur on the tibia

· *Transverse ligament:

Location: spans between the anterior aspect of the medial and lateral menisci

Parts of the knee joint:

· Tibial plateaus: articular areas on the tibial condyles; are deepened by the presence of menisci

· *Menisci: C-shaped fibrocartilage attached on each tibial condyle; the inner margins are thin and free; the outer margins are thicker and attach to the fibrous capsule; serve to deepen the tibial plateaus and as cushions between the tibia and femur

*Medial meniscus - firmly attached at its apex to the medial collateral ligament

*Lateral meniscus - the tendon of the popliteus muscle separates the lateral meniscus and the lateral collateral ligament (plate 476)

Note: numerous bursae surround the knee joint.  Inflammation of these closed "sacs" is extremely painful

Note: the condition of the cruciate ligaments can be assessed when the knee is flexed.  The tibia can be pulled anterior relative to the femur following a tear on the anterior cruciate.  The tibia can be pushed posterior to the femur following a tear of the posterior cruciate ligament

Note: a blow to the posterolateral aspect of the knee with the foot fixed may result in a torn tibial collateral ligament, medial meniscus, and anterior cruciate ligament

Ankle joint: (plate 491)

Type: hinge type of synovial joint

Action: plantarflexion and dorsiflexion only; movements of inversion or eversion occur in the tarsal and metatarsal joints

Articulations: talus with the lateral malleolus of the fibula and the distal end and medial malleolus of the tibia

Ligaments:

· *Anterior and posterior tibiofibular ligaments - hold the distal ends of the tibia and fibula together at their articulation with the talus

· Collateral ligaments - support the fibrous capsule on both sides:

Deltoid (medial) ligaments - arises from the medial malleolus; resists eversion of the foot; ligaments are:

· *Posterior tibiotalar ligament - inserts into posterior part of the talus

· *Tibiocalcaneal ligament - inserts into sustentaculum tali of the calcaneus

· *Tibionavicular ligament - inserts into navicular bone

· *Anterior tibiotalar ligament - inserts into anterior part of the talus

Lateral ligaments - not as strong as medial ligaments; resist inversion of the foot; ligaments are:

· Posterior talofibular ligament
· Calcaneofibular ligament
· Anterior talofibular ligament
Anterior aspect of ankle - from medial to lateral: (plate (484)

· Tendon of tibialis anterior muscle

· Tendon of extensor hallucis longus muscle

· Deep fibular nerve

· Anterior tibial vessels

· Tendons of extensor digitorum longus muscle

· Tendon of fibularis tertius muscle - is absent in some individuals

Posterior aspect of ankle - immediately posterior to the medial malleolus; from anterior to posterior: (plate 483)

· Tendon of tibialis posterior muscle

· Tendon of flexor digitorum longus muscle

· Tibial nerve and posterior tibial vessels

· Tendon of flexor hallucis longus muscle

Mnemonic: Tom, Dick, and Harry 

Note: rupture of the calcaneal tendon is fairly common and results in the inability to plantar flex

Note: a sprain of the ankle joint usually involves tearing of ligaments, most frequently on the lateral side

Note: medial and lateral movement at the articulation of the talus with the tibia and fibula is minimal; excessive impact from either direction (eversion or inversion) will result in a sprained, dislocated, or fractured ankle.

Joints of the foot: (plate 492)

Tarsal bones - held in proper alignment through the arrangement of their articular facets and 3 sets of tarsal ligaments (plantar, dorsal, and interosseous)

Plantar ligaments:

· Calcaneonavicular ("spring") ligament - maintains the longitudinal arch of the foot

· Long plantar ligaments - maintains the longitudinal arch of the foot

Subtaler joints - accomplish eversion and inversion of the foot; provides movement of the talus on the calcaneus

Transverse tarsal joints - accomplish eversion and inversion of the foot; is made up of two adjacent articulations (talus and navicular, calcaneus and cuboid) which creates a continuous transverse joint at the midpoint of the foot

Note: "flat feet" involve the arch of the foot and may be due to malformation of the tarsal bones, stretching or elongation of supporting ligaments, or a fatigue or loss of tonicity of muscles, especially the fibularis longus, tibialis anterior, and tibialis posterior.

LIGAMENTS:
*Patellar ligament - inserts into the tuberosity of the tibia

*Sacrotuberous ligament - identify on model (plate 469)

*Sacrospinous ligament - identify on model (plate 469)

LYMPHATICS:
*Superficial inguinal lymph nodes: (plate 510)

Superior horizontal group:

· Location: parallels the inguinal ligament; located about 2 cm below it

· Receives lymph from: perineum, external genital structures, distal vagina, distal anal canal, anterior abdominal wall below umbilicus, and gluteal region

Inferior vertical group:

· Location: passes along both sides of the great saphenous vein near the saphenous hiatus (saphenous vein termination)

· Receives lymph from: receives all lower limb drainage except a few draining into popliteal nodes


*Deep inguinal lymph nodes (plate 510):

Location: within the femoral canal (medial compartment of femoral sheath) in the femoral triangle

Receives lymph from: superficial nodes

MUSCLES:
Quadratus lumborum muscle:
Innervation: muscular branches from ventral rami of L1, L2, L3, and part of L4 before they enter the lumbar plexus

Muscles of the anterior compartment of the thigh: (plate 458)


Description: muscles of post-axial embryonic origin

Innervation: femoral nerve (L2, L3, & L4 - posterior branches) except tensor fascia lata

Arterial supply: femoral artery

*Quadriceps femoris muscle:
· Description: largest muscle of the body 

· Organization: divided into 4 parts - rectus femoris, vastus lateralis, vastus medialis, and vastus intermedius muscles

· Action: major extensor of the leg

*Rectus femoris muscle:
· Location: on the anterior aspect of thigh; part of quadriceps femoris

· Origin: anterior inferior iliac spine and ilium superior to the acetabulum

· Insertion: quadriceps tendon which attaches to and surrounds the patella and continues as the patella ligament that inserts on the tibial tuberosity

· Action: extension of the leg at the knee; flexes the thigh at the hip joint

· Innervation: femoral nerve (L2, L3, & L4 - posterior branches)

*Vastus lateralis muscle:
· Location: on lateral side of thigh



· Origin: lateral lip of the linea aspera

· Insertion: quadriceps tendon which attaches to and surrounds the patella and continues as the patella ligament that inserts on the tibial tuberosity

· Action: extension of the leg at the knee

· Innervation: femoral nerve (L2, L3, & L4 - posterior branches)

*Vastus medialis muscle:
· Location: on the medial side of thigh

· Origin: medial lip of the linea aspera 

· Insertion: quadriceps tendon which attaches to and surrounds the patella and continues as the patella ligament that inserts on the tibial tuberosity

· Action: extension of the leg at the knee

· Innervation: femoral nerve (L2, L3, & L4 - posterior branches)

*Vastus intermedius muscle:
Location: deep to portions of the other 3 parts of the quadriceps femoris muscle

· Origin: anterior and lateral surfaces of the femoral shaft

· Insertion: quadriceps tendon which attaches to and surrounds the patella and continues as the patella ligament that inserts on the tibial tuberosity

· Action: extension of the leg at the knee

· Innervation: femoral nerve (L2, L3, & L4 - posterior branches)

*Iliopsoas muscle:
· Origin: This muscle is formed by the iliacus and psoas major muscles; iliacus originates from the iliac fossa; the psoas major originates from the sides of lumbar vertebrae

· Insertion: lesser trochanter of femur

· Action: major flexor of the thigh

· Innervation: femoral nerve (L2, L3, & L4 - posterior branches)

*Sartorius muscle:

· Origin: anterior superior iliac spine

· Insertion: medial surface of the tibia below the tuberosity

· Action: abducts, flexes, and laterally rotates the thigh and also flexes the leg at the knee joint

· Innervation: femoral nerve (L2, L3, & L4 - posterior branches)

*Tensor fascia lata muscle:
· Location: found within the superior part of the fascia lata

· Origin: anterior superior iliac spine

· Insertion: iliotibial tract

· Action: adducts, flexes, and medially rotates the thigh

· Innervation: superior gluteal nerve (L4, L5, and S1 - posterior division) and therefore is sometimes grouped with muscles of the gluteal region

· Arterial supply: superior gluteal artery 

Muscles of the medial (adductor) compartment of the thigh: (plate 458, 459 & 467)


Description: muscles of pre-axial embryonic origin


Innervation: Obturator nerve (L2, L3, and L4 - anterior branches)


Arterial supply: obturator artery and branches


*Pectineus muscle:
· Origin: pectineal line of the pubis bone

· Insertion: pectineal line of the femur

· Action: adducts and flexes the thigh

· Innervation: the femoral nerve (L2, L3, and L4 - posterior branches) usually innervates pectineus but the obturator nerve (L2, L3, and L4 - anterior branches) can also supply it.

*Gracilis muscle:
· Origin: inferior ramus of the pubis bone

· Insertion: medial surface of the tibia below the tuberosity

· Action: adducts the thigh and flexes the knee; it also assists in medial rotation of the flexed leg

· Innervation: Obturator nerve (L2, L3, and L4 - anterior branches)


*Adductor longus muscle:
· Origin: pubic body

· Insertion: middle part of the linea aspera

· Action: adducts and flexes the thigh

· Innervation: Obturator nerve (L2, L3, and L4 - anterior branches)

*Adductor brevis muscle:
· Location: deep to the adductor longus muscle

· Origin: inferior ramus of the pubis bone

· Insertion: proximal linea aspera

· Action: adducts and flexes the thigh

· Innervation: Obturator nerve (L2, L3, and L4 - anterior branches)

*Adductor magnus muscle:
· Description: has 2 portions that differ in their insertion, action, and innervation; the adductor part is the upper, more horizontally oriented fibers; the hamstring part is the lower, more vertically oriented fibers;  the dual insertion produces a defect called the adductor hiatus in the fibers of the muscle

· Origin: ischiopubic ramus and ischial tuberosity

· Insertion:

Adductor part - attaches to the linea aspera of the femur

Hamstring part - attaches to the adductor tubercle of the femur

· Action: the entire muscle adducts the thigh; the adductor part assists in flexion of the thigh; the hamstring part extends the thigh

· Innervation:

Adductor part - Obturator nerve (L2, L3, and L4 - anterior branches)

Hamstring part - tibial division of sciatic nerve (L4, L5, S1, S2, and S3  - anterior branches)

*Obturator externus muscle:
· Location: deep to adductor brevis muscle; covers the obturator foramen

· Origin: obturator membrane and external margins of the obturator foramen

· Insertion: greater trochanter

· Action: external rotator at the hip

· Innervation: Obturator nerve (L2, L3, and L4 - anterior branches)

Muscles of the gluteal region: (plate 461)

Description: there are both pre-axial (ischium and pubis) and post-axial (ilium and sacrum) muscles in the gluteal region


*Gluteus maximus muscle:
· Description: large rhomboid-shaped muscle that covers the remaining structures of the gluteal region except for the gluteus medius muscle, which extends past the anterior border of the gluteus maximus muscle

· Origin: iliac crest, sacrum, and the sacrotuberous ligament

· Insertion: iliotibial tract and the gluteal tuberosity of the femur

· Action: major extensor of the thigh; assists in lateral rotation and adduction

· Innervation: inferior gluteal nerve (L5, S1, and S2 - posterior branches)

· Arterial supply: superior and inferior gluteal arteries

· Bursae:

Ischial bursa - superficial to the ischial tuberosity

Trochanteric bursa - located where the muscle moves over the greater trochanter 



Note: these bursae are frequent sites of inflammation resulting in bursitis

*Gluteus medius muscle:
· Location: a portion is above the superior border of the gluteus maximus

· Origin: ilium and overlying fascia of the gluteus maximus

· Insertion: (lateral surface of the) greater trochanter of the femur

· Action: abducts and medially rotates the thigh

· Innervation: superior gluteal nerve (L4, L5, and S1 - posterior branches)

· Arterial supply: superior gluteal nerve

*Gluteus minimus muscle:
· Origin: (outer surface of the) ilium 

· Insertion: (anterior surface of the) greater trochanter of the femur

· Action: abducts and medially rotates the thigh

· Innervation: superior gluteal nerve (L4, L5, and S1 - posterior branches)

· Arterial supply: superior gluteal nerve

Note: during locomotion, abduction by both the gluteus medius and minimus is very important as this action prevents the pelvis from dropping downward on the opposite side of the pelvis when the leg is raised.

*Piriformis muscle:
· Location: enters the gluteal region through the greater sciatic foramen; important landmark for the identification of other structures in the gluteal region

· Origin: ventral surfaces of sacral vertebrae

· Insertion: greater trochanter

· Action: external (lateral) rotator at the hip

· Innervation: nerve to piriformis (S1 and S2 - posterior branches)

· Arterial supply: inferior gluteal artery

*Obturator internus muscle:
· Location: enters the gluteal region through the lesser sciatic foramen (the only structure to do so)

· Origin: internal margins of the obturator foramen and the obturator membrane

· Insertion: greater trochanter of the femur

· Action: external (lateral) rotator at the hip

· Innervation: nerve to obturator internus and superior gemellus (L5, S1, and S2 - anterior branches)

· Arterial supply: inferior gluteal artery

*Superior gemellus muscle:
· Location: lies superior to the tendon of the obturator internus muscle

· Origin: ischial spine

· Insertion: inserts with the tendon of obturator internus on to the greater trochanter

· Action: assist obturator internus in lateral rotation of the thigh

· Innervation: nerve to obturator internus and superior gemellus (L5, S1, and S2 - anterior branches)

· Arterial supply: inferior gluteal artery

*Inferior gemellus muscle:
· Location: lies inferior to the tendon of the obturator internus muscle

· Origin: ischial tuberosity

· Insertion: inserts with the tendon of obturator internus on to the greater trochanter

· Action: assist obturator internus in lateral rotation of the thigh

· Innervation: nerve to quadratus femoris and inferior gemellus (L4, L5, and S1 - anterior branches)

· Arterial supply: inferior gluteal artery

*Quadratus femoris muscle:
· Location: lies inferior to both gemelli muscles

· Origin: ischial tuberosity

· Insertion: intertrochanteric crest of the femur

· Action: lateral rotator on the thigh

· Innervation: nerve to quadratus femoris and inferior gemellus (L4, L5, and S1 - anterior branches)

· Arterial supply: inferior gluteal artery

Muscles of the posterior thigh: (plate 468)


*Hamstring group of muscles:
· Origin: ischial tuberosity

· Location: crosses the knee joint

· Action: extend the thigh and flex the knee (although both actions cannot be performed fully at the same time)

· Innervation: tibial nerve (L4, L5, S1, S2, and S3 - anterior branches)

· Arterial supply: inferior gluteal artery supplies superior portions and perforating branches of the profunda femoris artery supply the remainder

· 4 muscles:

Semitendinosus muscle:
· Location: on medial side of posterior thigh

· Insertion: medial surface of the tibia below the tuberosity

Semimembranosus muscle:
· Location: deep to the semitendinosus

· Insertion: medial condyle of the tibia

Biceps femoris muscle:
· Description: has 2 heads

· Origin:
Long head - ischial tuberosity



Short head - shaft of the femur (can only flex the knee)

· Innervation:
Long head - tibia nerve (L4 - S3 ant. branches)

Short head - common fibular nerve (L4 - S2 post. branches)

· Hamstrings part of the adductor magnus muscle - because the vertically oriented fibers also extend the thigh and are supplied by the tibial nerve, this muscle is often included with muscles of the posterior thigh.  It is actually a muscle of the anteromedial thigh not a muscle of the posterior compartment. 

Muscles of the anterior compartment of the leg: (plate 484 & 494)

Description: these muscles pass deep to the extensor retinacula on the anterior aspect of the ankle to insert in the foot

Innervation: deep fibular nerve (L4, L5, S1, and S2 - posterior branches)

Arterial supply: anterior tibial artery

Action: dorsiflexion of the foot and extension of the toes

Muscles are listed from medial to lateral


*Tibialis anterior muscle:
· Origin: lateral surface of the tibia

· Insertion: medial cuneiform and 1st metatarsal bone of the foot

· Action: dorsiflexes and inverts the foot

*Extensor hallucis longus muscle:


· Origin: middle portion of the fibula and interosseous membrane

· Insertion: distal phalanx of the great toe (halux)

· Action: extends the great toe and dorsiflexes the foot

*Extensor digitorum longus muscle:
· Origin: superior portion of the fibula and interosseous membrane

· Insertion: middle and distal phalanges of the lateral four digits; forms extensor expansions on the toes

· Action: extends the lateral 4 digits and dorsiflexes the foot


*Fibularis tertius muscle:
· Description: this muscle is actually a part of the extensor digitorum longus

· Origin: inferior portion of the fibula and interposes membrane

· Insertion: base of the 5th metatarsal

· Action: dorsiflexes foot and aids in eversion

Muscles of the lateral compartment of the leg: (plate 486)


Location: deep to fibular retinacula and posterior to the lateral malleolus


Innervation: superficial fibular nerve (L4, L5, S1 and S2 - posterior branches)


Arterial supply: fibular artery

Fibularis longus muscle:
· Origin: superior 2/3rds of the lateral surface of the fibula

· Insertion: crosses the sole of the foot to insert on the medial cuneiform and the base of the 1st metatarsal 

· Action: everts the foot and assists in plantar flexion

Fibularis brevis muscle:
· Origin: inferior 2/3rds of the lateral surface of the fibula

· Insertion: tuberosity of the 5th metatarsal bone

· Action: everts the foot and assists in plantar flexion

Muscles of the posterior compartment of the leg - superficial group: (plate 481 & 482)


Innervation: tibial nerve (L4, L5, S1, S2, and S3 - anterior branches)


Action: primarily plantar flexion of the foot


Arterial supply: posterior tibial artery


*Gastrocnemius muscle:
· Description: has 2 heads (medial and lateral) and is most superficial

· Origin: medial and lateral condyles of the femur

· Insertion: posterior surface of the calcaneus bone through a common tendon called the tendo calcaneus (Achilles tendon)

· Action: everts the foot and assists in plantar flexion; flexes the knee, although flexion at both joints (ankle and knee) cannot be performed fully at the same time

*Soleus muscle:
· Origin: extensive horseshoe-shaped origin from the fibula and tibia

· Insertion: posterior surface of the calcaneus bone through a common tendon called the tendo calcaneus (Achilles tendon)

· Action: everts the foot and assists in plantar flexion

· Note: tendon of the soleus muscle joins tendon of the gastrocnemius muscle to form the calcaneal (Achilles) tendon

*Plantaris muscle:
· Origin: lateral supracondylar line of the femur and popliteal ligament; immediately above and medial to the lateral head of the gastrocnemius muscle 

· Insertion: medial border of the calcaneal (Achilles) tendon

· Action: weak flexor of the knee and ankle

· Note: may be absent

Muscles of the posterior compartment of the leg - deep group: (plate 483)

Location: the tendons of these muscles (except popliteus) pass deep to flexor retinacula posterior to the medial malleolus to insert in the foot


Innervation: tibial nerve (L4, L5, S1, S2, and S3 - anterior branches)


Arterial supply: Posterior tibial artery


*Popliteus muscle:
· Description: flat triangular muscle located on the floor of the popliteal fossa

· Origin: lateral condyle of the femur and lateral meniscus of the knee joint

· Insertion: posterior surface of the tibia

· Action: weak flexor of the knee; performs a crucial action in "unlocking the knee"; it acts to rotate the tibia medially (or the femur laterally in a weight-bearing leg), which must be done before the knee can be flexed

Listed from medial to lateral:


*Flexor digitorum longus muscle:
· Location: lies most medial on the posterior of the leg; the tendon lies on the sole of the foot

· Origin: middle portion of tibia

· Insertion: 4 tendons insert into the distal phalanges of the lateral 4 digits

· Action: flexes toes 2, 3, 4, and 5 and plantar flexes the foot


*Tibialis posterior muscle:
· Origin: tibia, fibula, and interosseous membrane

· Insertion: navicular (primary attachment), cuneiform, and cuboid bones and the bases of the 2nd, 3rd, and 4th metatarsals

· Action: inverts and plantar flexes the foot 

*Flexor hallucis longus muscle:
· Origin: fibula and interosseous membrane

· Insertion: base of the distal phalanx of the great toe

· Action: flexes great toe and plantar flexes the foot; is the powerful "push off" muscle during walking and running

Note: muscles of the leg which act on the foot have primary actions but are also involved in other motions that are determined by their relationship to the ankle, subtalar, and transverse tarsal joints

Muscles of the dorsum of the foot: (plate 494)

*Extensor digitorum brevis muscle:
· Origin: calcaneus

· Insertion: 4 tendons insert into extensor expansions of digits 2, 3, and 4

· Action: extends the 2nd, 3rd, and 4th toes

· Innervation: deep fibular nerve (L4, L5, S1 & S2 - posterior branches)

· Arterial supply: dorsalis pedis artery

*Extensor hallucis brevis muscle:
· Origin: medial portion of the extensor digitorum brevis

· Insertion: base of the proximal phalanx of great toe

· Action: extends the great toe

· Innervation: deep fibular nerve (L4, L5, S1 & S2 - posterior branches)

· Arterial supply: dorsalis pedis artery

Muscles of the sole of the foot - first (superficial) layer: (plate 497)

*Abductor hallucis muscle:
· Location: medial side of flexor digitorum brevis muscle

· Origin: calcaneus and plantar aponeurosis

· Insertion: proximal phalanx of the 1st digit (great toe)

· Action: abducts and flexes the big toe

· Innervation: medial plantar nerve

*Flexor digitorum brevis muscle: 

· Location: midline; deep to plantar aponeurosis

· Origin: calcaneus and plantar aponeurosis

· Insertion: 4 tendons insert into the base of the middle phalanges of the lateral four digits

· Action: flexes the lateral 4 digits (toes)

· Innervation: medial plantar nerve

*Abductor digiti minimi muscle:
· Location: lateral side of the flexor digitorum brevis muscle

· Origin: calcaneus and plantar aponeurosis

· Insertion: proximal phalanx of the 5th digit

· Action: abducts and flexes the little toe

· Innervation: Lateral plantar nerve

Muscles of the sole of the foot - second (intermediate) layer: (plate 498)

Composition: small muscles and tendons of flexor hallucis longus and flexor digitorum longus


*Quadratus plantae muscle:
· Origin: calcaneus

· Insertion: lateral margin of the tendon of the flexor digitorum longus muscle

· Action: assists the long flexor in flexion of the lateral four toes

· Innervation: Lateral plantar nerve

· Note: there is no equivalent muscle in the hand

*Lumbrical muscles:
· Origin: 4 muscles originate from tendons of flexor digitorum longus muscle

· Insertion: (medial side of the) extensor expansions of the lateral 4 digits (toes)

· Action: flex the proximal phalanges and extend the middle and distal phalanges of those toes

· Innervation: medial plantar nerve innervates the 1st (most medial) lumbrical; the lateral plantar nerve innervates the other 3 lumbricals

*Tendon of flexor hallucis longus muscle - runs between the two sesamoid bones of the big toe

*Tendon of flexor digitorum longus muscle - divides into 4 tendons that insert into the distal phalanx of toes 2, 3, 4, and 5

Muscles of the sole of the foot - deep (third) layer: (plate 499)


Composition: short muscles of the big and little toes


*Flexor hallucis brevis muscle:
· Location: covers the first metatarsal bone and is comprised of 2 heads (medial and lateral)

· Origin: cuboid and lateral cuneiform bones

· Insertion: both sides of the proximal phalanx of the 1st digit, with a sesamoid bone in each tendon at its insertion

· Action: flexes the big toe

· Innervation: medial plantar nerve

*Adductor hallucis muscle:
· Description: comprised of an oblique head and a transverse head

· Origin:
Oblique head - bases of 2nd , 3rd, and 4th metatarsal bones


Transverse head - plantar metatarsophalangeal ligaments

· Insertion: base of the proximal phalanx of the great toe

· Action: adducts the great toe

· Innervation: lateral plantar nerve

*Flexor digiti minimi muscle:
· Origin: 5th metatarsal bone

· Insertion: base of the proximal phalanx of the 5th digit

· Action: flexes the little toe

· Innervation: lateral plantar nerve

Muscles of the sole of the foot - fourth (deepest) layer: (plate 500)


*Interosseous muscles:
· Location: seven muscles located between the metacarpal bones; organized into two groups (plantar - qty 3 and dorsal - qty 4 )

· Origins:



Plantar interossei - medial sides of the 3rd, 4th, and 5th metatarsals 

Dorsal interossei - adjacent sides of two metatarsal bones

· Insertions:



Plantar interossei - proximal phalanges of 3rd, 4th, and 5th metatarsals



Dorsal interossei - proximal phalanges of digits 2 - 4

· Actions:

Plantar interossei - adducts the 3rd, 4th, and 5th digits towards the 2nd toe (mnemonic = PAD = Palmar ADduct)

 
Dorsal interossei - abducts the 2nd, 3rd, and 4th digits away from the 2nd toe 



(mnemonic = DAB = Dorsal ABduct)

· Other actions: besides abduction and adduction, all the interossei are weak flexors of the metatarsophalangeal joints

· Innervation: lateral plantar nerve

*Tendon of the fibularis longus muscle - crosses the sole of the foot to reach its distal attachments

NERVES:
Lumbrosacral Plexus: (p. 89 - syllabus)

Description: intermingling of nerve fibers from the ventral rami of spinal nerves L2 to S4.

Organization: 

· Divisions - rami split into anterior division (distributes to embryonic preaxial musculature) and posterior division (distributes to embryonic postaxial musculature) starting with L2.  L1 is considered an "anterior division" nerve

· Fibers - postganglionic sympathetic fibers join the spinal nerves via gray rami communicantes and distribute with the branches of the lumbrosacral plexus.  There are NO parasympathetic fibers in these branches to pelvic or lower limb structures.

· Components - a lumbar plexus and a sacral plexus

Notes:

Lesions of spinal nerves contributing to formation of the lumbrosacral plexus may result in motor or sensory deficiencies of areas supplied by branches containing those nerves.

Because the femoral, obturator, and tibial nerves supply sensory branches to both the hip and knee, pain from a diseased hip joint is often referred to the medial surface of the knee joint.

Lumbar plexus: (p. 89 - syllabus)


Components: ventral rami of L1, L2, L3, and part of L4


Location: within the psoas major muscle

Innervates: muscles and skin of the anterior and medial thigh and to the skin of the medial leg and foot


Branches of lumbar plexus:

· Muscular branches - arise from these rami before they enter the lumbar plexus; innervates the quadratus lumborum muscle

· Anterior division branches of lumbar plexus:

1. Iliohypogastric nerve:

· Arises from: L1 and sometimes T12

· Location: passes inferolaterally across the quadratus lumborum muscle and pierces the transversus abdominus muscle

· Innervates: mixed nerve supplies motor to abdominal musculature and supplies sensory from the skin of the suprapubic region and upper part of the gluteal region

2. Ilioinguinal nerve:

· Arises from: L1

· Location: course is similar but inferior to that of iliohypogastric nerve; traverses the inguinal canal and emerges through the superficial inguinal ring

· Innervates: mixed nerve; supplies motor to abdominal musculature and supplies sensory from upper medial thigh and the anterior part of the scrotum or labium majus (skin inferior to the inguinal ligament)

3. Genitofemoral nerve:

· Arises from: L1 and L2 (anterior branches)

· Location: emerges on the anterior surface of the psoas major where it divides into genital and femoral branches

· Branches:

Genital branch - innervates the cremaster muscle of the spermatic cord and small cutaneous areas of the scrotum or labium majus and adjacent thigh

Femoral branch (more medial of the 2) - supplies sensory from the skin over the femoral triangle

4. *Obturator nerve: (plate 467 & 503)

· Arises from: L2, L3, and L4 (anterior branches)

· Location: arises from the medial border of psoas major and passes through the obturator canal (foramen) to enter the thigh; divides into anterior and posterior branches, which are separated by adductor brevis muscle

· Branches:

Anterior branch - passes anterior to the adductor brevis muscle; innervates adductor longus, adductor brevis, and gracilis muscles (and sometimes pectineus muscle) and provides sensory from hip joint and skin of medial thigh

Posterior branch - passes between the adductor brevis and adductor magnus muscles; innervates obturator externus and adductor magnus (horizontal portion) muscles and provides articular branch to the knee joint

· Posterior division branches of lumbar plexus:

1. *Lateral femoral cutaneous nerve: (plate 502, 508 & 509)

· Arises from: L2 and L3 (posterior branches)

· Location: passes inferolaterally across the iliacus muscle toward the anterior superior iliac spine and enters the thigh inferior to the inguinal ligament

· Innervates: cutaneous innervation to skin over the lateral thigh and buttock

2. *Femoral nerve: (plate 466 & 502)

· Arises from: L2, L3, and L4 (posterior branches)

· Location: largest branch of lumbar plexus; passes over iliacus and psoas major and enters the anterior thigh deep to the inguinal ligament and lateral to the femoral artery; immediately breaks into a number of branches within the femoral triangle

· Innervates: motor to iliacus and psoas major muscles

· Branches:

Muscular branches - supply muscles of the anterior thigh (sartorius, quadriceps femoris, and pectineus)

Articular branches - hip and knee joints

Intermediate and medial femoral cutaneous nerves - supply skin of the anteromedial thigh

Saphenous nerve - accompanies femoral vessels in the adductor canal but it does not pass through the adductor hiatus. It pierces the fascia lata and becomes cutaneous at the medial side of the knee and accompanies the great saphenous vein along the upper medial aspect of the leg.  It supplies skin on the anterior and medial aspects of the knee, leg, and foot.

· Note: damage to the femoral nerve results in inability to extend the knee and impairs a normal gait.

Lumbrosacral trunk:

Arises from: lower half of L4 and L5

Location: emerges from the medial border of the psoas major; passes over the sacral ala into the pelvis

Function: contributes to the formation of the sacral plexus; NOT a part of lumbar plexus

Sacral Plexus: (p. 91 - syllabus)

Components: ventral rami of the L4 and L5 nerves (lumbrosacral trunk), S1, S2, S3, and S4.  Pelvic splanchnic nerves (preganglionic parasympathetic) also leave from S2, S3, and S4 but do NOT distribute with the somatic branches of the sacral plexus (instead they join the inferior hypogastric plexus to distribute to viscera via its branches).

Location: lies on the posterior pelvic wall anterior to the piriformis muscle and deep and deep to parietal pelvic fascia and peritoneum.


Innervation: muscles and skin of the gluteal region, posterior thigh, leg, and foot.


Notes:

During later stages of pregnancy when the fetal head has descended into the pelvis, maternal discomfort or pain extending down one or both lower limbs may result from pressure on the sacral plexus.

Nerves of the sacral plexus may become invaded by malignant tumors extending from neighboring viscera, which results in severe pain down the lower limbs.


Branches of sacral plexus:

· *Sciatic nerve: (plate 468, 469 & 504)

Arises from: L4, L5, S1, S2, and S3 spinal nerves (anterior and posterior divisions); both divisions usually enclosed within a single sheath; the anterior division is the tibial nerve and the posterior division is the common fibular nerve

Locations:

1. Gluteal region - passes through the greater sciatic foramen inferior to the piriformis muscle (deep to the gluteus maximus); travels midway between the ischial tuberosity and the greater trochanter of the femur. Despite its presence here, the sciatic nerve does NOT provide innervation to any of the structures in the gluteal region.

2. Thigh region - passes deep to the long head of the biceps femoris muscle and lies between biceps femoris and semimembranosus and semitendinosus muscles; divides into the tibial and common fibular components in the inferior 1/3 of the posterior thigh 

3. Popliteal fossa - the tibial and common fibular divisions of the sciatic nerve separate before entering the popliteal fossa

Branches: muscular branches, common fibular, and tibial nerve

Note: the position of the sciatic nerve in the gluteal region makes it vulnerable to injury by IM injections.  The superolateral quadrant is considered a "safe" area for these injections.

· Anterior division branches of sacral plexus:
1. *Tibial nerve: (plate 505)

· Arises from: L4, L5, S1, S2, and S3 anterior divisions

· Locations:

Gluteal region - passes through the greater sciatic foramen with the common fibular nerve (as the sciatic nerve)

Thigh - descends posterior thigh

Leg - continues through the posterior compartment of the leg in association with the transverse intermuscular septum

Ankle - passes posterior to the medial malleolus into the plantar surface of the foot

Foot - while deep to flexor retinaculum, it divides into medial and lateral plantar nerves

· Innervates: mixed nerve; articular branch to the hip and knee; motor to semimembranosus, semitendinosus, long head of biceps femoris, and "hamstring" portion of adductor magnus muscles; motor and sensory to ALL muscles and skin of posterior leg and sole of foot

· Branches:

*Medial plantar nerve:
· Location: arises deep to flexor retinaculum; passes deep to the abductor hallucis as it enters the plantar surface of the foot

· Branch of: tibial nerve

· Innervates: cutaneous innervation to the medial 3-1/2 toes (similar to the median nerve in the hand); motor to abductor hallucis, flexor hallucis brevis, flexor digitorum brevis, and the 1st lumbrical

*Lateral plantar nerve:

· Location: arises deep to flexor retinaculum; passes deep to the abductor hallucis as it enters the plantar surface of the foot

· Branch of: tibial nerve

· Innervates: cutaneous innervation to the lateral 1-1/2 toes (similar to ulnar nerve in the hand); motor to the quadratus plantae, abductor digiti minimi, flexor digiti minimi brevis, lateral 3 lumbricals, adductor hallucis, plantar & dorsal interossei

2. Nerve to quadratus femoris and inferior gemellus:
· Arises from:  L4, L5, and L6 anterior divisions

· Location: passes through the greater sciatic foramen and passes inferior to the piriformis muscle

· Innervates: mixed nerve; motor to quadratus femoris and inferior gemellus muscles; articular branch to hip joint

3. Nerve to obturator internus and superior gemellus:
· Arises from: L5, S1, and S2 anterior divisions

· Location: passes through the greater sciatic foramen and inferior to the piriformis muscle

· Innervates: motor to obturator internus and superior gemellus muscles

4. Posterior femoral cutaneous nerve: (plate 504)

· Arises from:
Anterior divisions - S2 and S3

Posterior divisions - S1 and S2

· Location: passes through the greater sciatic foramen; accompanies sciatic nerve; found at the inferior border of the gluteus maximus muscle; passes on the superficial aspect of the hamstring muscles

· Innervates: cutaneous to skin of the inferior buttock, posterior scrotum or labium majus, and the posterior thigh and knee

5. *Pudendal nerve: (plate 468 & 469)

· Arises from: S2, S3, and S4 anterior divisions

· Location: passes through the greater sciatic foramen inferior to the piriformis muscle; crosses over the sacrotuberous ligament, and re-enters the pelvis through the lesser sciatic foramen; passes posterior to the ischial spine between sacrospinous ligament and sacrotuberous ligament; enters the pudendal canal and passes anteriorly

· Innervates: mixed nerve; motor to external anal sphincter and muscles of the urogenital triangle; sensory from perianal skin, inferior anal canal, skin of posterior scrotum or labia majora, and skin and erectile tissues of the penis or clitoris

6. Nerve to levator ani and coccygeus:

· Arises from: S3 and S4 anterior divisions

· Innervates: motor to levator ani and coccygeus muscles

· Posterior division branches of sacral plexus:

1. *Common fibular nerve: (plate 506)

· Arises from: L4, L5, S1, and S2 posterior divisions

· Locations:

Gluteal region - passes through the greater sciatic foramen with the tibial nerve (as the sciatic nerve)

Thigh - descends the posterior thigh

Popliteal fossa - passes over the lateral head of the gastrocnemius and gives rise to articular branches to the knee, the fibular communicating branch, and the lateral sural nerve

Leg - passes over the posterior aspect of the head of the fibula and then winds around the lateral surface of the neck of the fibula and into the lateral compartment and divides into the superficial and deep fibular branches

· Innervates: mixed nerve; motor to short head of biceps femoris; articular branches to the knee

· Branches:

Articular branches - to the knee joint

Fibular communicating branch
Lateral sural nerve
*Superficial fibular nerve:

· Location: deep to the fibularis longus muscle; passes along the posterior aspect of the fibularis brevis muscle

· Supplies: the muscles and skin of the lateral leg and most of the skin on the dorsum of the foot

*Deep fibular nerve - supplies the muscles and skin of the anterior leg, muscles of the dorsum of the foot, and the skin between the first and second toes.

· Note: the common fibular nerve is highly vulnerable to trauma as it passes around the head of the fibula; at this site it is just deep to the skin.  Damage leads to loss of dorsiflexion and eversion of the foot.

· Note: a "foot drop" results from injury to the deep fibular nerve; many movements of the foot are the result of actions of muscles in the leg; thus nerve lesions involving leg muscles may effect the foot

2. *Superior gluteal nerve: (plate 468 & 469)

· Arises from: L4, L5, and S1 posterior divisions

· Location: passes through the greater sciatic foramen superior to the piriformis muscle; in the plane between the gluteus minimus and medius muscles; accompanied by deep branches of superior gluteal vessels

· Innervates: mixed nerve; motor to gluteus medius, gluteus minimus, and tensor fasciae lata muscles; small articular branch to hip joint

· Note: injury to the superior gluteal nerve from trauma or disease (e.g. polio myelitis) disables the major abductors of the hip and drastically hampers gait.  This weakness is observed while the patient is standing on one foot and the opposite hip drops downward (Trendelenburg test)

3. *Inferior gluteal nerve: (plate 468 & 469)

· Arises from: L5, S1, and S2 posterior divisions

· Location: passes through the greater sciatic foramen inferior to the piriformis muscle; found on deep surface of gluteus maximus muscle

· Innervates: motor to gluteus maximus muscle

4. Piriformis nerve:
· Arises from: S1 and S2 posterior divisions

· Location: passes through the greater sciatic foramen inferior to the piriformis muscle

· Innervates: motor to piriformis muscle

5. Posterior femoral cutaneous nerve - see anterior divisions (plate 504)

Coccygeal plexus:

Arises from: ventral rami of S5 nerve and the coccygeal nerve

Branches: anococcygeal nerve that supplies a small area of the skin over the coccyx; NOT considered a component of the sacral plexus.

Superficial nerves of lower limb - anterior: (plate 508 & 509)


Definition: nerves that pierce the fascia lata to enter the superficial fascia

*Anterior branches of the lateral femoral cutaneous nerve: (see lumbar plexus)

· Location: over the upper lateral aspect of the thigh

· Branch of: lateral femoral cutaneous nerve (L2 and L3 posterior divisions)

*Intermediate and medial femoral cutaneous nerves (see lumbar plexus)

· Location: anterior and lower medial aspect of the thigh

· Branch of: femoral nerve (L2, L3, and L4 posterior divisions)

Cutaneous branches of the obturator nerve:
· Location: upper medial aspect of the thigh

*Saphenous nerve:
· Location: anterior and medial aspect of leg; pierces the fascia lata above the knee joint and accompanies the great saphenous vein along the upper medial aspect of the leg

· Branch of: femoral nerve

*Superficial fibular (peroneal) nerve:
· Innervates: cutaneous innervation from the dorsum of the foot except for great toe and adjacent toe

· Branches:

*Dorsal digital branches - provide cutaneous innervation to most of the skin of the toes

*Deep fibular (peroneal) nerve:
· Branches:

*Cutaneous branches - located on the dorsum between metatarsal bones of the great toe and adjacent toe; convey cutaneous innervation from this limited region.

Superficial nerves of lower limb - posterior: (plate 468 & 469)


Cluneal nerves:
· Components: superior, middle and inferior

· Branches of: dorsal rami of lumbar and sacral nerves

· Innervate: skin over upper aspect, medial aspect, and inferior aspect of gluteal region

*Posterior femoral cutaneous nerve: (plate 504)

· Location: at the inferior border of the gluteus maximus muscle; passes on the superficial aspect of the hamstring muscles

· Innervates: skin on the inferior gluteal region and posterior aspect of the thigh

*Branches of the posterior femoral cutaneous nerve:
· Location: posterior aspect of thigh

*Medial sural cutaneous nerve:
· Branch of: tibial nerve within the popliteal fossa; it is joined by the fibular communicating branch of the common fibular nerve at the middle of the posterior leg to form the sural nerve

· Innervates: medial aspect of leg

*Lateral sural cutaneous nerve:
· Branch of: common fibular nerve within the popliteal fossa

· Innervates: lateral and posterolateral aspect of leg

*Sural nerve:
· Location: formed by the joining of the communicating branch of the common fibular nerve (lateral sural nerve) with the medial sural nerve; accompanied by the small saphenous vein

· Innervates: posterolateral skin of the leg

SPACES:
*Femoral triangle: (plate 466)


Boundaries:

· Superior: inguinal ligament

· Medial: adductor longus muscle

· Lateral: sartorius muscle

· Roof: skin and fascia lata of the thigh

· Floor: medially by the pectineus muscles and laterally by the iliopsoas muscle

Contents - pass deep to inguinal ligament to enter or leave triangle:

· Great saphenous vein: passes through the saphenous hiatus in the superior part of the femoral triangle to join the femoral vein

· Femoral branch of the genitofemoral nerve

· Femoral nerve - lateral to the femoral sheath; on the surface of the iliopsoas

· Femoral artery - within the cone-shaped femoral sheath

· Femoral vein - within the femoral sheath

· Deep inguinal lymph nodes - within the femoral sheath

Mnemonic - NAVEL: nerve, artery, vein, empty space (femoral canal with lymphatics), and lacunar ligament

*Adductor canal: (plate 467)


Description: intermuscular tunnel


Location: at the distal end and deep to the sartorius muscle


Begins: apex of femoral triangle

Ends: near the knee at an opening in tendon of the adductor magnus muscle called the adductor hiatus

Function: serves as a conduit through which vessels pass from the femoral triangle to the popliteal fossa

Boundaries:

· Lateral wall - vastus medius muscle

· Posteromedial wall - adductor longus and adductor magnus muscles

· Anterior wall (roof) - sartorius muscle

Contents:

· Saphenous nerve - becomes cutaneous branch of femoral nerve below the knee

· Nerve to vastus medialis

· Femoral vein - lies posterior to femoral artery

· Femoral artery - lies anterior to the femoral vein

Note: as the femoral artery and vein pass through the adductor hiatus, their names change to popliteal vein and artery, respectively

*Popliteal fossa: (plate 481)


Location: diamond-shaped intermuscular space located posterior to the knee joint


Boundaries:

· Superior lateral - biceps femoris muscle

· Superior medial - semitendinosus and semimembranosus muscles

· Inferior medial and lateral - medial and lateral heads of gastrocnemius muscle

· Anterior surface (floor) - popliteal surface of the femur, posterior capsule of the knee joint, and the popliteus muscle

· Posterior surface (roof) - skin and fasciae

Contents:

· Sciatic nerve - near the superior apex it divides into the common fibular (peroneal) and tibial nerves

· Common fibular nerve

· Tibial nerve

· Medial sural cutaneous nerve - arises from tibial nerve in the popliteal fossa

· Lateral sural cutaneous nerve - arises from the common fibular nerve in the popliteal fossa

· Popliteal artery and its genicular branches - surrounded by a vascular sheath; the artery is the deepest structure in the fossa

· Popliteal vein - surrounded by a vascular sheath

· Small saphenous vein - joins the popliteal vein in the popliteal fossa

Note: the nerves are situated most superficial, while the popliteal artery is the deepest structure

VEINS:
Superficial veins of the lower limb: (plate 508 & 509):


Location: lie in the superficial fascia and are not accompanied by arteries

*Dorsal venous arch:
· Location: dorsum of foot

· Drains into: medially into the great saphenous vein (which passes anterior to the medial malleolus) and laterally into the small saphenous vein (which is posterior to the lateral malleolus)

*Great saphenous vein:
· Definition: one of the two largest superficial veins of the lower extremity

· Location: arises from the medial side of the dorsal venous arch and passes anterior to the medial malleolus of the tibia as it crosses the ankle joint; is accompanied by the saphenous nerve in the leg; courses posterior on the medial aspect of the knee (medial to the patella) and along the medial aspect of the thigh; passes through the saphenous opening (hiatus) in the superior part of the femoral triangle

· Function: drains the thigh (along with accessory saphenous vein, superficial epigastric vein, superficial circumflex iliac vein, and external pudendal vein)

· Drains into: femoral vein at the saphenous opening (hiatus)

*Valves of the saphenous vein - numerous valves maintain the flow of blood towards the heart

*Small saphenous vein:
· Definition: one of the two largest superficial veins of the lower extremity

· Location: arises from the lateral side of the dorsal venous arch and passes posterior to the lateral malleolus of the fibula; crosses the posterior aspect of the knee and pierces the fascia; accompanied by the sural nerve

· Function: receives blood from tributaries on the posterior surface of the leg and gives off communications to the great saphenous vein and deep veins via perforating veins

· Drains into: popliteal vein within the popliteal fossa

*Accessory saphenous vein:
· Location: passes along the medial aspect of the upper thigh

· Drains into: great saphenous vein before it pierces the fascia lata

*Perforating veins of great and small saphenous veins:
· Location: pierce the fascia lata and connect the superficial veins to the network of deep veins of the lower extremity

· Description: contains valves that prevent return of blood to the superficial veins

· Note: anything that damages these valves or impedes flow in the deep veins will lead to distention of the superficial veins and eventual varicosity

Deep veins of the lower limb:
Location: lie below the deep fascia and accompany the arteries that supply the lower extremity


*Femoral vein:
· Locations: femoral triangle; adductor canal (posterior to femoral artery)

· Receives blood from: is a direct continuation of the popliteal vein; name changes at the adductor hiatus

· Notes: 

Valves prevent blood from being forced retrograde into the veins during periods of increased intraabdominal pressure.

When placing a needle or catheter in the femoral vein the correct placement is located by first finding the femoral pulse.  The vein will lie medial and parallel to the artery.


*Popliteal vein:
· Drains into: femoral vein (is a direct continuation of the femoral vein)

Note: a vein is said to be varicose when its diameter is greater than normal and it is elongated and tortuous.  Varicose veins of the lower limbs have many causes, all of which result in the superficial veins becoming the main venous pathway for the lower limb.

