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ACEM

PRIMARY EXAM

Practice Anatomy Vivas

Lower Limb
Katie Mills

Toowoomba Hospital
Describe the features of this pelvis
Prop: Pelvis, Pelvic XRay
· Made up of 3 bones, with Y-shaped epiphysis in the acetabulum

· Pubis

· Ischium

· Ilium

· Orientation

· Pubic tubercle & ASIS lie in the same vertical plane

· Upper symphysis and ischial spine lie in the same horizontal plane

· Acetabulum

· Directed down and slightly back

· Widest above (weight bearing) and incomplete inferiorly (acetabular notch)

· Acetabular notch is filled with transverse ligament

Ilium

Outer Surface

· Weight bearing surface of acetabulum

· ASIS, AIIS

· Greater sciatic notch, PSIS, PIIS

· Iliac crest is sinuous, front-to-back

· Tubercle of iliac crest at most lateral part

Gluteal surface

· Posterior gluteal line – from the crest to PSIS

· Middle gluteal line – from the crest (2cm behind ASIS) to greater sciatic notch.  Convex up.

· Inferior gluteal line – from below ASIS to greater sciatic notch

· In order:

· Gluteus maximus

· Posterior gluteal line

· Gluteus medius

· Middle gluteal line

· Tensor fascia lata

· Gluteus minimus

· Inferior gluteal line

· Rectus femoris (reflected head)

· AIIS is attachment for straight head of rectus femoris

· Sacroiliac ligaments attach near articular surface

· Inguinal ligament runs from ASIS to pubic tubercle

· See McMinn for attachments along crest

Inferior Surface

· Iliacus attaches to upper 2/3

· Lower 1/3 bare

Pubis

· Quadrilateral shape

Superior ramus 
· Attaches to ilium in the acetabulum (acetabular notch)

· Pubic crest

· Pubic tubercle laterally

· Pectineal line runs into arcuate line of ilium

· Obturator crest

· Obturator groove (for obturator nerve)

· Iliopubic eminence

Inferior ramus 
· Attaches to ischium below obturator foramen

· Attachments:
· Rectus abdominis – pubic crest
· Conjoint tendon – pubic crest and pectineal line
· Lacunar ligament – pectineal line
· Pectineus – below pectineal line
· Inguinal ligament – pubic tubercle
· Adductor longus – front of body
· Gracilis – inferior ramus
· Adductor magnus – inferior ramus
· Fascia lata – pectineus
Ischium

· L-shaped

· Body extends into acetabulum

· Inferior ramus attaches to pubis

· Greater sciatic notch

· Spine

· Separates 2 sciatic notches

· Sacrospinous ligament attachment

· Superior gemellus attachment

· Ischial tuberosity – attachments:
· Lateral = semimembranosus

· Medial = semitendinosus, long head of biceps

· Inferior = adductor magnus

Describe the features of the upper femur
Prop: Femur, Hip XRay
· Head is spherical

· Fovea for ligament of the head

· Neck – angled forwards from shaft

· Intertrochanteric line anteriorly – capsule, iliofemoral ligament attach

· Intertrochanteric crest posteriorly 

· Quadrate tubercle – Quadratus femoris attaches
· Greater trochanter

· Superior junction of neck & shaft

· See McMinn for attachments

· Trochanteric fossa – obturator externus attaches
· J-shaped ridge anteriorly – gluteus minimus attaches
· Lesser trochanter

· Psoas major attaches
· Shaft

· Linea aspera posteriorly

· Intertrochanteric line runs into spiral line, runs into medial lip of linea aspera, (runs into medial supracondylar line)
· Gluteal tuberosity runs into lateral lip of linea aspera, (runs into lateral supracondylar line)
Describe the features of the lower femur
Prop: Femur, Knee XRay
· 2 condyles

· Lateral is broad / straight

· Medial is narrow / curved

· Intercondylar notch posteriorly

· Trochlear surface where the condyles meet anteriorly (extends higher and further anteriorly on lateral condyle)
· Cruciates attach:
· Anterior = posterior lateral condyle

· Posterior = anterior medial condyle

· Medial Condyle

· Epicondyle – medial collateral ligament attaches
· Adductor tubercle

· Lateral condyle

· Lateral head of gastrocnemius attaches
· Lateral epicondyle – lateral collateral ligament attaches
· Popliteus tendon attaches
· Intertrochanteric line runs into spiral line, runs into medial lip of linea aspera, runs into medial supracondylar line

· Gluteal tuberosity runs into lateral lip of linea aspera, runs into lateral supracondylar line

· Popliteal surface between supracondylar lines is bare

Describe the features of this patella
Prop: Patella
(NB. Should be able to work out which side the patella is from)

· Sesamoid bone in quadriceps tendon

· Rounded triangular shape – apex down

· Articular surface

· Medial / Lateral facets – lies on broad lateral facet when placed on the table
· Medial facet – Lateral part in contact during extension, Medial part in contact during flexion

· Quadriceps tendon inserts into superior surface

· Vastus medialis inserts into medial surface

· Patellar retinacula attach into tibia and into patellar ligament

· Patellar ligament arises from apex

· Lower border is level with tibial plateau

Describe the features of the upper tibia
Prop: Tibia, Knee XRay
· Plateau

· Medial condyle is oval

· Lateral condyle is smaller, circular, and extends over posterior surface

· Medial & lateral intercondylar tubercles lie on intercondylar eminence

· Attachments from front to back:

· Anterior horn of medial meniscus

· Anterior cruciate

· Anterior horn of lateral meniscus

· Posterior horn of lateral meniscus

· Posterior horn of medial meniscus

· Posterior cruciate

· Lateral condyle

· Facet for head of fibula (posteriorly)

· Groove for popliteus tendon above this (posteriorly)

· Iliotibial tract facet (anteriorly)

· Medial condyle

· Semimembranosus attachment
· Tuberosity

· Patellar ligament (smooth facet)

· Lines run from condyles to tuberosity for patellar retinacula attachment
Describe the features of the shaft and lower end of the tibia
Prop: Tibia, Ankle XRay
· Shaft

· Triangular in cross-section at top, rectangular at bottom

· Anterior & posterior borders & medial surface are subcutaneous – they lead into the medial malleolus

· Sharp interosseous border splits into 2 at bottom – attachment for tibiofibular ligament

· Flexor surface

· Soleal line (for soleus) runs to posterior border

· Popliteal surface is above this

· Lower End

· Squatting facet anteriorly

· Posterior to medial malleolus is groove for tibialis posterior

· Smooth area on tip of malleolus is for deltoid ligament

Describe the features of the calcaneus
Prop: Calcaneus, Foot XRay
· Largest tarsal bone

· Articulates with talus & cuboid

· Rectangular with sustentaculum tali protruding from medial surface

Upper surface

· 2 articular facets

· Anterior body & sustentaculum (talocalcaneonavicular joint)

· Posterior body (talocalcaneal joint)

· Together they form subtalar joint

· Floor of tarsal sinus between them

· Talocalcaneal interosseous ligament runs in here

· Posterior ½ is nonarticular
Posterior surface

· Achilles tendon inserts into upper ½

· Plantar aponeurosis inserts into lower ½

Inferior surface

· Weight bearing surface

· 2 posterior tubercles

· Large medial – attachment for:
· Abductor hallucis

· Flexor Digitorum Brevis
· Abductor digiti minimi

· Small lateral – Attachment for Abductor digiti minimi

· Plantar aponeurosis attaches to both

· Anterior tubercle – attachment for short plantar ligament

· Long plantar ligament runs between posterior & anterior tubercles

Anterior surface

· Articular surface for cuboid

Lateral surface

· Peroneal trochlea below / behind tarsal sinus – attachment for inferior peroneal retinacula

Medial surface

· Concave

· Sustentaculum 

· Inferior surface grooved by Flexor Hallucis Longus
· Medial border – spring ligament attaches anteriorly, superficial deltoid attaches posteriorly
Describe the features of the talus
Prop: Talus / Articulated foot, XRay foot
· It has a body, neck, and head

Upper body

· Trochlea

· Convex front to back

· Concave side to side

· Articular surface continues down each side

Medial body
· Has a comma-shaped articular surface

· Vascular foramen

· Facet for deltoid ligament (deep part)

Posterior body
· Groove for Flexor Hallucis Longus, with medial & lateral tubercles on each side

· Medial tubercle – deltoid ligament attachment
· Lateral tubercle – posterior talofibular ligament attachment

Inferior body
· Large oblique facet for calcaneus

· Neck (short, anteromedial), with tarsal sinus


Head

· Articular surface faces forwards / down (articulates with naviculum, calcaneum / sustentaculum)

· “Ball” of ball-and-socket talocalcaneonavicular joint


Blood supply

· Dorsalis pedis – head / neck

· Posterior tibial – medial body / sinus

· Peroneal – lateral body / sinus

Describe the ligaments of the hip joint
Prop: Femur / Pelvis
· The 3 ligaments all run parallel to the neck of femur in the foetal position (flexed, laterally rotated)

Iliofemoral ligament
· Strongest of the 3 ligaments

· V-shaped

· Base lies on the lower 1/3 of AIIS and acetabular rim

· Limbs attach to the upper and lower ends of the intertrochanteric line

· It fuses with the joint capsule

· It is the fulcrum of rotation of a dislocated hip

Pubofemoral ligament
· Origin – Iliopubic eminence & obturator crest

· Insertion – Capsule on inferior part of the neck of femur

· Limits extension in combination with abduction

Ischiofemoral ligament
· Weakest of the 3 ligaments

· It spirals upwards from the posterinferior margin of the acetabulum

· A band of fibres run in the capsule, transversely around the neck of femur, forming the zona orbicularis

· This keeps the loose capsule in contact with the retinacular fibres

Describe the blood supply of the hip joint
· The capsule & synovial membrane are supplied from nearby vessels

· The head and intracapsular neck of femur are supplied from the trochanteric anastamosis, arising from:

· Descending branch of superior gluteal artery

· Ascending branches of the lateral & medial circumflex femoral arteries

· Inferior gluteal artery (usually)

· (The most important supply is from the medial circumflex femoral artery)

· The artery in ligamentum teres (branch of the obturator artery) is only of importance until approximately 7 years old.

Describe the ligaments of the knee joint
Prop: Femur, Tibia; McMinn P308
· Extracapsular

· Patellar retinacula

· Patellar ligament

· Medial / Lateral collateral ligaments

· Oblique popliteal ligament

· Intracapsular

· Anterior / Posterior cruciates (extrasynovial)

· Medial / Lateral Menisci

· Transverse ligament

· Meniscofemoral ligaments

Patellar retinacula
· Run from patella to lower margins of tibial condyles

· Fibrous expansions of quadriceps tendon, and lower margins of vastus medialis / lateralis

· Blend with capsule in front of the collateral ligaments

· Attach to the margins of the patellar ligament (below the patellar attachments of the capsule)

Patellar ligament
· Strong / dense ligament

· Attaches to tibial tuberosity

· Keeps the patella a constant distance from the tibia

Medial Collateral Ligament
· Superficial part

· Broad, flat, strong

· From medial femoral condyle to subcutaneous surface of tibia (running posterior to anterior – prevents overextension)

· Anterior margin is free, and separated from meniscus & tibial condyle by bursa

· Posterior margin inserts into the medial meniscus, and is separated from tibial condyle by semimembranosus tendon & bursa

· Deep part

· Thickening of capsule

· Attaches to femur & tibia just beyond the articular margins

· Attaches to medial meniscus

Lateral Collateral Ligament
· Round, cord-like

· From lateral femoral epicondyle, it runs posteriorly as it descends to the head of fibula

· Limits overextension

· Separated from the lateral meniscus by popliteus tendon inside the joint, and inferior lateral genicular vessels outside the joint

Oblique Popliteal Ligament
· Thick, rounded band of great strength

· Lateral expansion of semimembranosus tendon

· Slopes superolaterally to popliteal surface of the femur

· Blends with the capsule above the lateral condyle

· Limits medial femoral rotation and extension – involved in screw-home mechanism

Anterior Cruciate Ligament
· Origin – tibial plateau (anterior to tibial spine)

· Insertion – lateral condyle of femur (posteriorly in the intercondylar notch)

· It prevents backward displacement of the femur, and is important in the “screw-home” mechanism

Posterior Cruciate Ligament
· Origin – Posterior aspect of tibia (intercondylar area and uppermost part of the posterior tibial surface)

· Insertion – medial femoral condyle (anteriorly in intercondylar notch)

· Prevents forward displacement of femur

· Stabilises knee in flexion

Menisci
· Fibrocartilage

· Medial

· Larger of the two

· Narrow anterior horn attaches to intercondylar area of tibia, anterior to anterior cruciate attachment

· Broader posterior horn attaches in front of the posterior cruciate attachment

· Lateral

· Horns attach to intercondylar area of the tibia, immediately anterior & posterior to intercondylar spine.

Anterior / Posterior Meniscofemoral Ligaments
· Origin – Posterior aspect of lateral meniscus

· Insertion – Medial femoral condyle (anterior / posterior to the posterior cruciate attachment, respectively)

Describe the screw-home mechanism of the knee
Prop: Femur, Tibia
· Passive rotation of the knee joint that occurs during extension

· Anterior cruciate ligament becomes taut first, thereby limiting extension of the lateral femoral condyle.

· To allow further extension of the medial condyle, medial rotation of the femur occurs – the medial condyle slides backwards into full extension

· Oblique popliteal ligament, and the medial / lateral collateral ligaments limit this movement.

· To unlock this mechanism, Popliteus causes lateral rotation of the extended knee, and allow flexion to occur.

Describe the ligaments of the ankle joint
Prop: Tibia / Articulated foot; Clemente Fig 508-509
Medial collateral (Deltoid) Ligament
· Deep

· Narrow, rectangular

· Origin – Medial malleolus

· Insertion – Concavity below the medial articular surface of the talus

· Superficial

· Triangular (apex upwards)

· Base runs from the medial tubercle of the talus, along the sustentaculum and spring ligament, to the tuberosity of the navicular.

Lateral Collateral Ligament
· 3 bands radiating from the lateral malleolus:

· Anterior talofibular ligament

· Flat

· Insertion – neck of talus

· Calcaneofibular ligament

· Rounded, cord-like.

· Insertion – Lateral surface of calcaneus, behind the talocalcaneal joint

· Posterior talofibular ligament

· Strong

· Origin – Lateral malleolar fossa

· Insertion – Lateral tubercle of talus (runs horizontally)

Posterior tibifibular ligament
· Articulates with the talus

· Diverges from the posterior tibiofibular ligament during dorsiflexion

Describe the muscle layers of the sole of the foot
Prop: Clemente Fig 494, 495, 498
· There are 4 layers, beneath the plantar aponeurosis

· 1st = 3 short muscles

· Plantar vessels / nerves

· 2nd = Long tendons to the digits

· 3rd = Short muscles of the great & little toes

· 4th = Plantar / Dorsal interossei, Tendons of peroneus longus / Tibialis posterior

1st Layer
· Flexor Digitorum Brevis

· Middle

· Origin – Medial tubercle of calcaneus

· Insertion – Sides of middle phalanges of the 4 lateral digits

· Course – Each of the 4 tendons divides, spirals around Flexor Digitorum Longus, then rejoins, then divides again.

· Abductor Hallucis

· Medial

· Origin – Medial tubercle of calcaneus and deep fascia overlying

· Insertion – Medial side of the proximal phalanx of the great toe

· Abductor Digiti Minimi

· Lateral

· Origin – Medial & Lateral tubercles of calcaneus, deep to Flexor Digitorum Brevis

· Insertion – Lateral side of the proximal phalanx of the 5th toe.  Some fibres insert into tubercle of the 5th metatarsal
2nd Layer
· Flexor Hallucis Longus tendon

· Course – Lies in the groove beneath sustentaculum tali, then is crossed by the tendon of Flexor Digitorum Longus, and gives off slips to the 2 medial divisions of Flexor Digitorum Longus.  Lies in the groove between the 2 sesamoids

· Insertion – Base of distal phalanx of the great toe

· Flexor Digitorum Longus tendon

· Course – Enters the foot medial to Flexor Hallucis Longus tendon.  Crosses superficial to it, and divides into 4 tendons.  Receives the insertion of Flexor accessorius.  Tendons pass forwards, deep to Flexor Digitorum Brevis, giving off the lumbricals.  The tendons perforate the tendons of Flexor Digitorum Brevis.

· Insertion – Base of distal phalanx of the 4 lateral toes.

· Lumbricals

· Origin – Tendons of Flexor Digitorum Longus (1st has single head, other 3 have 2 heads each)

· Insertion – Extensor expansions

Flexor Accessorius

· Medial head (fleshy)

· Lateral head (flat, tendinous)

· Origin 

· Medial = Medial surface of calcaneus (& medial tubercle)

· Lateral = Lateral tubercle of calcaneus

· Insertion – Tendon of Flexor Digitorum Longus, at the point where it divides into 4 tendons, and receives the slips from Flexor Hallucis Longus

3rd Layer
· Flexor Hallucis Brevis

· Origin – Under surface of the cuboid, all 3 cuneiforms

· Insertion – Medial & Lateral sides of the base of the plantar surface of the proximal phalanx of the great toe

· Course – splits into 2 parts, each containing 1 sesamoid bone

· Adductor Hallucis

· Origin

· Oblique head (large) – lies anterior to Flexor Hallucis Brevis, arising from long plantar ligament, and bases of 2nd-4th metatarsals

· Transverse head (slender) arises from the deep transverse ligament and the under surface of the lateral 4 metatarsophalangeal joints.

· Insertion – Lateral side of the plantar surface of the base of the proximal phalanx of the great toe (2 heads unite)

· Flexor Digiti Minimi Brevis

· Origin – Base of 5th metatarsal and adjacent fibrous sheath of peroneus longus

· Insertion – base of proximal phalanx of 5th toe

4th Layer
· Plantar interossei (x3)

· Origin – Lateral 3 metatarsals

· Insertion – Medial sides of the base of the proximal phalanx, and dorsal extensor expansion of the lateral 3 digits

· Course – Passes dorsal to the deep transverse ligament of the metatarsal heads

· Dorsal interossei ( x4)

· Origin – Each has 2 heads arising from 2 metatarsals which it lies between

· Insertion – Proximal phalanges, and dorsal extensor expansions

· 1st = Medial side of 2nd toe

· 2nd-4th = Lateral side of 2nd-4th toes

· Tendon of peroneus longus

· Crosses sole obliquely.

· Insertion – Base of 1st metatarsal, and adjoining lateral surface of the medial cuneiform

· Tendon of tibialis posterior

· Lies above sustentaculum tali and the spring ligament

· Insertion – Tuberosity of the navicular.  Fibres carry on from here to sustentaculum tali, 3 cuneiforms, cuboid, base of 2nd-4th metatarsals.

Draw the dermatomes of the lower limb
See Last’s Fig 1.9, P 14

Draw the cutaneous nerve distribution of the lower limb

See Last’s Fig 3.41 / 3.42, P 157

Demonstrate the myotomes of the lower limb

	
	Hip
	Knee
	Ankle

	L2
	Flex
	
	

	L3
	Flex
	Extend
	

	L4
	Extend
	Extend
	Dorsiflex

	L5
	Extend
	Flex
	Dorsiflex

	S1
	
	Flex
	Plantarflex

	S2
	
	
	Plantarflex


Describe the sciatic nerve and its branches
· It arises from L4-5, S1-3.

· It emerges below the piriformis, more lateral than the inferior gluteal & pudendal nerves and vessels.

· It lies upon the ischium over the posterior part of the acetabulum, and is in contact with bone 1/3 of the way up from the ischial tuberosity to PSIS.

· It passes down over obturator internus and quadratus femoris.

· In the gluteal region, it lies under gluteus maximus.

· It descends to the hamstring compartment, where it lies between biceps femoris and adductor magnus.

· It divides into tibial & common peroneal nerves, at a variable level.

· Supplies semimembranosus, semitendinosus, and part of adductor magnus.

Tibial Nerve
· Arises from the ventral divisions of the sacral plexus (L4-5, S1-3).

· It is covered by semimembranosus.

· It lies lateral to the popliteal vessels in the upper part of the popliteal fossa.

· It passes down through the popliteal fossa, superficial to the popliteal vessels.

· It lies medial to the vessels as it exits the popliteal fossa, and is covered by the 2 heads of gastrocnemius.

· It passes under the fibrous arch in the origin of soleus.

· It runs down the midline of the calf, deep to soleus.

· It ends under the flexor retinaculum, as it divides into medial & lateral plantar nerves.

· 3 genicular branches

· Accompany superior / inferior medial genicular artery, and middle genicular artery – supply the knee joint

· Muscular branches

· 2 heads of gastrocnemius

· Plantaris

· Popliteus

· Soleus

· Flexor digitorum longus

· Flexor hallucis longus

· Tibialis posterior

· Medial sural cutaneous nerve – descends in groove between the heads of gastrocnemius, and pierces the deep fascia halfway down the calf.  It joins the peroneal communicating branch of the common peroneal nerve to form the sural nerve, supplying the skin over the lateral ankle / foot.

Common Peroneal Nerve
· Arises from the dorsal divisions of the sacral plexus (L4-5, S1-3)

· It follows the medial border of biceps femoris.

· It passes superficial to the lateral head of gastrocnemius.

· It winds around the lateral surface of the neck of fibula.

· It runs deep to peroneus longus.

· It divides into superficial & deep peroneal nerves.

· Branches

· Superior / Inferior genicular branches accompany lateral genicular arteries – supply knee joint capsule.

· Lateral sural cutaneous nerve – pierces the roof of popliteal fossa – supplies the skin over the upper peroneal & extensor compartments.

· Peroneal communicating branch – pierces the roof of the popliteal fossa.  Joins the medial sural cutaneous nerve to form the sural nerve.

· Recurrent genicular nerve – arises within peroneus longus, perforates tibialis anterior.  It supplies the capsules of the knee joint and the proximal tibiofibular joint.

Describe the femoral nerve and its branches
· Formed from the posterior divisions of the anterior rami of L2-4.

· It enters the thigh deep to the inguinal ligament, at the lateral edge of the femoral sheath.

· It breaks up within 1cm into superficial & deep groups (separated by the lateral circumflex femoral artery).

· Superficial group

· Intermediate & medial femoral cutaneous nerves

· Nerve to Sartorius

· Nerve to pectineus

· Deep group

· Nerve to rectus femoris

· Nerve to vastus medialis

· Nerve to vastus lateralis

· Nerve to vastus intermedius

· Saphenous nerve

Describe the Femoral Artery
· It is the major artery of the lower limb

· It enters the thigh at the midinguinal point, as an extension of the external iliac artery.

· It emerges from the femoral sheath, and descends until it enters the adductor canal.

· It gives off 4 cutaneous branches

· Superficial circumflex iliac artery – runs superolaterally below the inguinal ligament, to anastamosis at ASIS

· Superficial epigastric artery – crosses the inguinal ligament, then runs towards the umbilicus.  It supplies the skin & fat of the lower abdominal wall.

· Superficial external pudendal artery – passes medially, in front of the spermatic cord.  It supplies the skin & superficial tissue of the scrotum.

· Deep external pudendal artery – passes medially, behind the spermatic cord.  It supplies the skin of the scrotum.

· It gives off the profunda femoris artery (just below the termination of the femoral sheath).  

· It runs down, lateral to the femoral artery, then passes behind the femoral vessels.  

· It leaves the femoral triangle between pectineus and adductor longus.  

· It gives off muscular branches, medial / lateral femoral circumflex arteries, and 4 perforating branches.

· It ends as the 4th perforator.  

· It supplies all the muscles of the thigh.

Describe the Popliteal Artery
Prop: Clemente Fig 443
· Begins when the femoral artery passes the adductor hiatus (in the tendon of adductor magnus).

· It passes inferolaterally through the popliteal fossa.

· It ends by dividing into anterior & posterior tibial arteries (at the inferior border of popliteus muscle)

· Muscular branches

· Gastrocnemius (sural arteries)

· Soleus

· Plantaris

· Hamstring muscles

· Superficial sural artery – accompanies small saphenous vein.

· Supplies the skin on the posterior aspect of the leg

· Genicular branches – supply the articular capsule & ligaments of the knee joint

· Medial & Lateral superior

· Medial & Lateral inferior

· Middle (on medial side of popliteal artery)

Describe the genicular anastamosis
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1. Middle genicular









2. Inferior medial genicular

3. Inferior lateral genicular

4. Superior medial genicular

5. Superior lateral genicular

6. Descending genicular

7. Descending branch of lateral femoral circumflex

8. Recurrent branch of anterior tibial / posterior tibial

9. Circumflex fibular

· Middle genicular – pierces posterior ligament of the knee joint, to supply the cruciate ligaments

· Superior geniculars

· Cross the medial / lateral heads of gastrocnemius, and cross medial / lateral supracondylar line superior to the insertion of the medial / lateral collateral ligaments of the knee.

· Medial superior genicular runs deep to adductor magnus.

· These 2 anastamose in front of the femur with the descending branch of the lateral femoral circumflex artery and deep branch of the descending genicular artery.

· They anastamose in front of the tibia with the inferior genicular arteries.

· Inferior geniculars

· Pass deep to the heads of gastrocnemius, and medial / lateral collateral ligaments of the knee.

· Lateral artery lies upon the lateral meniscus.

Describe the femoral triangle
Prop: McMinn P296A
Boundaries
· Superior = Inguinal ligament

· Lateral = Medial border of Sartorius

· Medial = Medial border of Adductor Longus

· Floor

· Iliacus

· Psoas

· Pectineus

· Adductor longus

· Adductor brevis (small sliver)

· Roof

· Skin

· Superficial fascia

· Fascia lata

Contents
· Femoral artery

· Enters the thigh at the midinguinal point, as an extension of the external iliac artery.

· It lies on psoas tendon

· Femoral vein

· Lies on the medial side of the femoral artery

· Passes under the inguinal ligament within the femoral sheath

· Femoral nerve

· Enters the thigh deep to the inguinal ligament, at the lateral edge of the femoral sheath (ie. lateral to femoral artery)

· Breaks up within 1cm into superficial and deep groups.

· Inguinal lymph nodes

· Superficial & deep

· Femoral sheath

· Funnel-shaped prolongation of the extraperitoneal fascia

· Fuses with the adventitia of the artery & vein, 1 inch below the inguinal ligament

· Femoral canal

· The space separating femoral sheath from the medial surface of the femoral vein
What are the boundaries of the femoral ring?
· The femoral ring is at the upper end of the femoral canal

· Boundaries

· Anterior = Medial part of the inguinal ligament

· Medial = Lacunar ligament

· Posterior = Pectineus

· Lateral = Femoral vein

Describe the Adductor canal
Prop: Clemente Fig 421
· Also known as the subsartorial canal

· Gutter-shaped groove between vastus medialis and the front of the adductor muscles, below the apex of the femoral triangle.

· Floor = Adductors

· Adductor longus

· Adductor magnus

· Roof = Fascia (with Sartorius superficial to this)

· Subsartorial plexus lies within the fascia

· Receives branches from intermediate cutaneous nerve of the thigh, saphenous nerve, anterior division of the obturator.

· Supplies the overlying fascia lata and an area of skin above the medial knee

· Contents

· Femoral artery

· Femoral vein

· Saphenous nerve

· Nerve to vastus medialis, in upper part of canal

· Femoral vessels leave the canal by passing into the popliteal fossa through the hiatus between the hamstring and adductor parts of the adductor magnus

· Vein is lateral to the artery at this point (though wraps around the back of the artery as it ascends, to lie medial to the artery at the femoral triangle

· Saphenous nerve passes out of the canal by escaping from beneath the posterior border of the sartorius (in front of gracilis)
Describe the popliteal fossa
Prop: McMinn P306A; Clemente Fig 441
· Diamond-shaped region, posterior to the knee

· Roof

· Skin

· Superficial popliteal fascia

· Deep popliteal fascia

· Floor

· Popliteal surface of femur

· Oblique popliteal ligament

· Popliteus fascia

· Knee joint capsule

· Boundaries

· Superolateral = Biceps femoris

· Superomedial = Semimembranosus, Semitendinosus

· Inferolateral = Lateral head of gastrocnemius

· Inferomedial = Medial head of gastrocnemius

Contents
· Popliteal Artery

· Passes inferolaterally through the fossa.

· Ends by dividing into the anterior & posterior tibial arteries (at the inferior border of popliteus muscle)

· Popliteal Vein

· Ascends through the fossa, from the medial side of the popliteal artery to the lateral side (superficial to the artery)

· It lies between the popliteal artery and tibial nerve at all times.

· Small saphenous vein pierces the roof of the fossa to drain into the popliteal vein

· Popliteal nerves

· Sciatic nerve divides into the tibial nerve and common peroneal nerve, at varying levels.

· Tibial Nerve

· Passes down through the fossa, superficial to the popliteal vessels.

· Lies medial to the vessels as it exits the fossa.

· Common Peroneal Nerve

· Follows the medial border of biceps femoris.

· Passes superficial to the lateral head of gastrocnemius

· Popliteal Lymph Nodes

· Surround the termination of the small saphenous vein

· Popliteal bursa

· Fat

· End branch of the posterior femoral cutaneous nerve

· Genicular branch of the obturator nerve
Describe the arches of the foot
Prop: Articulated foot
Medial Longtitudinal Arch
· Bones involved

· Calcaneus, Talus, Navicular, 3 Cuneiforms, Medial 3 metatarsals

· Pillars

· Medial Tubercle of calcaneus

· Heads of medial 3 metatarsals

· Stability

· Bones – Nil

· Ligaments – not enough on their own

· Plantar aponeurosis

· Spring ligament

· Interosseous ligaments (especially talocalcaneal)

· Muscles – most important

· Flexor Hallucis Longus (most important)

· Abductor Hallucis

· Medial ½ of Flexor Digitorum Brevis

· Tibialis Anterior / Posterior (slight)

Lateral Longtitudinal Arch (Flatter)

· Bones involved

· Calcaneus, Cuboid, Lateral 2 metatarsals

· Pillars

· Lateral Tubercle of calcaneus

· Heads of Lateral 2 metatarsals

· Stability

· Bones – Nil

· Ligaments – more important than in medial arch

· Plantar aponeurosis

· Long / short plantar ligaments

· Muscles

· Peroneus longus (most important factor)

· Flexor Digitorum Longus to 4th & 5th toes (assisted by Flexor accessorius)

· Lateral ½ of Flexor Digitorum Brevis

· Abductor Digiti Minimi

Transverse Arch
· Bones involved

· 3 cuneiforms, cuboid, bases of 5 metatarsals, heads of 5 metatarsals

· Stability

· Bones – Little effect

· Intermediate & Lateral cuneiforms are wedge shaped, BUT medial cuneiform is wedged the wrong way up for stability

· Ligaments

· Transverse fibres binding the digital slips of plantar aponeurosis

· Deep transverse ligaments of the metatarsal heads

· Muscles

· Tendon of peroneus longus (most important)

· ? Transverse head of adductor hallucis

Describe the attachments of the extensor retinacula of the ankle
· Superior extensor retinaculum

· Perforated by tibialis anterior tendon

· From - Subcutaneous border of the fibula

· To - Lower tibia

· Inferior extensor retinaculum

· Stem – anterior part of the upper surface of the calcaneus, laterally

· Upper limb – medial malleolus

· Lower limb – blends with the plantar aponeurosis

· But most fibres sling around the tendons and return to the calcaneal attachment.

Describe the structures passing in front of the ankle
Prop: Clemente Fig 491
· Structures anterior to extensor retinacula, from medial to lateral:

· Saphenous nerve and great saphenous vein (in front of medial malleolus)

· Superficial peroneal nerve

· Structures beneath / through extensor retinacula, from medial to lateral:

· Tibialis Anterior

· Extensor Hallucis Longus

· Anterior Tibial Artery & Venae comitantes

· Deep peroneal nerve

· Extensor Digitorum Longus tendon

· Peroneus tertius

Describe the attachments of the flexor retinaculum of the ankle
· From - Medial malleolus

· To - Back of calcaneus

Describe the structures that pass across the back of the ankle
 Prop: Clemente Fig 491
· Structures behind the medial malleolus, beneath the flexor retinaculum (medial to lateral):

· Tibialis Posterior

· Flexor Digitorum Longus

· Posterior Tibial Artery & Venae comitantes

· Tibial nerve

· Flexor Hallucis Longus

· Structures behind the lateral malleolus, superficial to the superior peroneal retinaculum

· Sural nerve & small saphenous vein

· Structures behind the lateral malleolus, deep to superior peroneal retinaculum

· Peroneus longus & brevis tendons

· Structures directly behind the ankle joint

· Achilles tendon
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