Sartorius
Origin:- A.S.I.S.

Insertion:- Into the upper part of the medial surface of tibia

Action:- Rests the foot on the opposite knee during sitting = Cross-legged position
    1- Flexion, abduction  & lateral rotation of hip joint

    2- Flexion of knee joint

Nerve supply:- Femoral N.
Ilio-psoas
Origin:- From posterior abdominal wall
    1- Iliacus:- from 

        a- Iliac fossa (Upper 2/3)
        b- Sacrum (Upper lateral surface)
        c- Anterior sacro-iliac ligament

        d- Ilio-lumbar ligament
    2- Psoas major:- from 
        a- Bodies of last thoracic & all lumbar vertebrae and the intervertebral discs in between

        b- All lumbar transverse processes 
Insertion:- Lesser trochanter of femur

Action:- Flexion of the thigh 
N.S.:-

    1- Psoas major:- L1, 2 & 3 (Anterior rami)

    2- Iliacus:- femoral N.
Quadriceps femoris

Origin:- Has 4 heads

A- Vastus medialis:- From
    1- Intertrochanteric line
    2- Pectineal line

    3- Medial lip of linea aspera
    4- Medial supracondylar ridge

B- Vastus lateralis:- From

    1- Intertrochanteric line
    2- Lateral margin of gluteal tuberosity
    3- Lateral lip of linea aspera
    4- Lateral supracondylar ridge

C- Vastus intermedius:- From the upper 2/3 of the anterior & lateral surfaces of the femur & the adjacent intermuscular septum
D- Rectus femoris:- Has 2 heads

    1- Straight head:- From the anterior inferior iliac spine

    2- Reflected head:- From the ilium just above the acetabulum

Insertion:- 

    1- Patella
    2- Tibial tuberosity
Action:-

    1- Extension of knee joint

    2- Rectus femoris helps in flexion of hip joint

    3- Vastus muscles stabilize the position of patella during the movement of knee joint
N.S.:- Femoral N.
N.B. 

1- Sartorius is the most superficial muscle of the anterior compartment of the thigh 

2- Quadriceps tendon is inserted into patella → Then, patellar ligament gets attached to tibial tuberosity 

3- Ligamentum patellae is the continuation of quadriceps tendon

4- Medial & lateral patellar retinacula

    - Aponeuroses

    - Reinforce the capsule of knee

    - Extensions from the insertion of medial & lateral vasti into the patella

Articularis genu

Origin:- From the lower part of the front of the femur

Insertion:- Into the synovial membrane of knee joint

Action:- …………..

N.S.:-……………..

Adductor longus

Origin:- Triangular depression on the outer surface of body pubis below the pubic crest & lateral to symphysis pubis

Insertion:- Middle 1/3 of linea aspera

Action:- Adduction & medial rotation of hip joint

Nerve supply:- Anterior division of obturator N.

Adductor brevis

Origin:- Outer surface of body of pubis 

Insertion:- Upper part of linea aspera
Action:- Adduction of the thigh

Nerve supply:- Anterior division of obturator N.
Adductor magnus

	
	Adductor part


	 Hamstring part

	Origin
	Ischiopubic ramus
	Lateral part of the lower triangular area of ischial tuberosity



	Insertion
	1- Linea aspera

2- Medial supracondylar ridge
	Adductor tubercle 



	Action
	Adduction & medial rotation of hip joint



	Nerve supply
	Posterior division of obturator N.


	Sciatic nerve


Gracilis

Origin:- From 

    1- Lower ½ of symphysis pubis

    2- Upper ½ of pubic arch
Insertion:- Upper part of the medial surface of tibia 

Action:- 

    1- Adduction of hip joint

    2- Flexion of knee joint

N.S.:- Obturator nerve (Anterior division)
Pectineus
Origin:- From 
    1- Pectineal line of pubis
    2- Pubis in front of pectineal line
Insertion:- Pectineal line of femur (Between lesser trochanter & linea aspera)
Action:- Flexion & adduction of thigh
N.S.:-  1- Femoral N.
             2- In 20 % of cases, it is supplied by accessory obturator N. (From obturator N.)
Obturator externus

Origin:- Outer surface of obturator membrane & adjacent bone
Insertion:- Trochanteric fossa of greater trochanter
Action:- Lateral rotation of thigh
N.S.:- Posterior division of obturator nerve

N.B.

1- Medial compartment of the thigh contains 6 muscles;

      1- Adductor longus                    4- Gracilis

      2-       *         brevis                    5- Pectineus

      3-       *         magnus                 6- Obturator externus

2- All muscles of the medial compartment are supplied by obturator N. except

    a- Pectineus:- Supplied by femoral N.

    b- Hamstring part of adductor magnus:- Supplied by sciatic N.
3- Tendon of obturator externus passes behind hip joint 

Obturator internus

Origin:- Deep surface of obturator membrane & surrounding bone
Insertion:- Medial surface of greater trochanter

Action:- 1- Lateral rotation of the extended thigh

                 2- Abduction of the flexed thigh

N.S.:- Nerve to obturator internus (L5 & S1 )

Superior and inferior gemelli

	
	Superior
	Inferior

	Origin
	Ischial spine
	Upper surfaces of ischial tuberosity

	Insertion
	Conjoined tendon of obturator internus 

	Nerve supply
	Nerve to obturator internus
	Nerve to quadrates femoris


Quadratus femoris

Origin:- Lateral aspect of ischium just anterior to ischial tuberosity

Insertion:- Quadrate tubercle on the intertrochanteric crest

Action:- Lateral rotation of the thigh

N.S.:- Nerve to quadrates femoris (L5 & S1)

Piriformis

Origin:- Anterior surface of the middle 3 pieces of sacrum

Insertion:- Tip of greater trochanter

Action:- Lateral rotation of the extended thigh

N.S.:- Nerve to piriformis (S1 & 2).
Gluteus maximus

Origin:- 1- Fascia covering gluteus medius
                 2- Outer surface of ilium behind the posterior gluteal line

                 3- Sacrum

                 4- Coccyx

                 5- Sacrotuberous ligament

Insertion:-

1- The superficial ¾ are inserted into the iliotibial tract

2-The deep ¼ is inserted in the gluteal tuberosity

Action:- 1- Extension, abduction & lateral rotation of thigh 
                  2- Lateral stabilization of hip & knee joints

N.S. Inferior gluteal N. (L5, S1 & 2)

Gluteus medius

Origin:- Outer surface of ilium between the posterior & anterior (Middle) gluteal lines

Insertion:- Lateral surface of greater trochanter
N.S.:- Superior gluteal line (L4, 5 & S1)

Gluteus minimus

Origin:- Outer surface of ilium between the anterior & inferior gluteal lines

Insertion:- Anterolateral aspect of greater trochanter
N.S.:- SGN (L4, 5 & S1)

Action of the glutei medius and minimus

    1- Abduction of the thigh

    2- Medial rotation of the thigh

    3- Prevent pelvic drop to the opposite swing side during walking

Tensor fascia lata

Origin:- Lateral aspect of iliac crest between A.S.I.S. & the tubercle of iliac crest

Insertion:- Ilio-tibial tract
Action:- Stabilizes the extended knee

Nerve supply:- SGN (L4, 5 & S1)

Biceps femoris

Origin:-

    1- Long head:- From the inferomedial part of upper quadrangular area of ischial tuberosity

    2- Short head:- From lateral lip of linea aspera 
Insertion:- Lateral aspect of the head of fibula
Action:-

    1- Flexion & lateral rotation of the knee

    2- Extension of hip joint by the long head
N.S.:- 

    1- Long head:- By tibial division of sciatic N.
    2- Short head:- By common fibular division of sciatic N.

Semitendinosus

Origin:- From the inferomedial part of upper area of ischial tuberosity

Insertion:- Into the upper part of medial surface of the tibia behind the insertion of sartorius and gracilis

Action:-

1- Flexion      &  medial rotation of knee joint

2- Extension  of hip joint

N.S.:- Tibial division of sciatic nerve

Semimembranosus

Origin:- From the superolateral part of upper quadrangular area of ischial tuberosity

Insertion:- Into the semimembranosus groove  on the back of the medial condyle of tibia
Action and N.S.:- The same as semitendinosus

N.B.

1- Muscles of the gluteal region divides into 2 groups:-

    a- Superficial group:-

        1- Gluteus maximux

        2- Gluteus medius

        3- Gluteus minimus

        4- Tensor fascia lata

    b- Deep group:- 
        1- Obturator internus

        2- Superior gemellus

        3- Inferior gemellus

        4- Piriformis

        5- Quadrates femoris

2- Semitendinosus and long head of biceps femoris arise by common tendon
3- Muscles of the posterior compartment of the thigh are:-

a- biceps femoris

b- semitendinosus

c- semimembranosus

d- ischial part of adductor magnus    
4- Damage of SGN on one side → Weakness or paralysis of glutei medius & minimus → Weak abduction of hip joint (Trendelenburg gait) 
5- Bilateral damage of SGN → Weakness or paralysis of glutei medius & minimus → Bilateral weak abduction of hip joint (Waddling gait) 
Muscles of the anterior compartment of the leg

1- Tibialis anterior                          2- Extensor hallucis longus

3- Extensor digitorum longus         4- Peroneus tertius

Tibialis anterior

Origin:- Upper 2/3 of the lateral surface of tibia & interosseous  membrane

Insertion:- Medial & inferior aspects of 

    1- Medial cuneiform bone

    2- 1st metatarsal bone

Action:-

    1- Dorsiflexion (Extension) of the foot 

    2- Inversion of the foot 

    3- Support of the medial longitudinal arch of the foot 

Extensor hallucis longus

Origin:- Middle 1/2 of the medial (Anterior) surface of fibula & interosseous membrane

Insertion:- Base of distal phalanx of the big toe 

Action:-   1- Dorsiflexion of the foot         2- Extension of the big toe
Extensor digitorum longus

Origin:- Upper 1/2 of the medial (Anterior) surface of fibula. 

Insertion:- Through the dorsal digital expansions → Into the middle & distal phalanges of the lateral 4 toes

Action:-   1- Dorsiflexion of the foot       2- Extension of the lateral 4 toes
Peroneus tertius

Origin:- The medial surface of fibula just below the origin of EDL
Insertion:- Base of the 5th metatarsal bone

Action:-    1- Dorsiflexion of the foot          2- Eversion of the foot
N.B.

1- All muscles of anterior compartment are supplied by anterior tibial N. 

2- The origin of EDL is superolateral to the origin of EHL
Muscles of the lateral compartment of the leg

      1- Fibularis longus                   2- Fibularis brevis

Peroneus longus

Origin:- From

    1- Upper 2/3 of lateral surface of fibula

    2- Lateral aspect of head of fibula

    3- Lateral tibial condyle

Insertion:- Into the inferior surface of 
    1- Medial cuneiform bone

    2- Base of 1st metatarsal bone

Action:-

    1- Eversion of the foot 

    2- Plantar flexion of the foot
    3- Support of the arches of the foot 
Peroneus brevis

Origin:- From the lower 2/3 of the lateral surface of the fibula

Insertion:- Lateral tubercle of the base of 5th metatarsal bone

Action:- 

    1- Eversion of the foot 

    2- Plantar flexion of the foot
N.B.

  1- Fibularis = Peroneus

  2- The 2 muscles of lateral compartment are supplied by superficial peroneal N. that is a branch of common peroneal N.

Muscles of the posterior compartment of the leg

A- Superficial layer:-

        1- Gastrocnemius              2- Soleus                  3- Plantaris

B- Deep layer:-

    1- Popliteus                            3- Flexor hallucis longus

    2- Tibialis posterior               4- Flexor digitorum longus

Gastrocnemius

Origin:-

    1- Medial head:- From the posterior surface of the femur just above the medial condyle

    2- Lateral head:- From the lateral surface of the lateral femoral condyle

Insertion:- Unites with soleus to form the calcaneal tendon → Inserted into the posterior surface of calcaneus

Action:-

    1- Plantar flexion of the foot

    2- Flexion of the knee

Soleus
Origin:- 

    1- Soleal line of tibia 

    2- Medial border of tibia

    3- Back of the head & neck of fibula 

    4- Upper part of the back of the shaft of fibula

    5- Tendinous arch between the tibial and fibular origins
 Insertion:- Unites with gastrocnemius to form the calcaneal tendon → Inserted into the posterior surface of calcaneus

Action:- Plantar flexion of the foot

Plantaris
Origin:- 

    1- Lower part of lateral supracondylar ridge of femur

    2- Oblique popliteal ligament of knee

Insertion:- Posterior surface of calcaneus medial to calcaneal tendon

Action:-

    1- Plantar flexion of the foot

    2- Flexion of the knee

Popliteus
Origin:- Lateral surface of lateral femoral condyle (Below the lateral Epicondyle)

Insertion:- Posterior surface of tibia above soleal line

Action:- Unlocks the knee (Medial rotation of the tibia on the femur)

Flexor hallucis longus

Origin:- Middle 2/3 of the back of fibula & interosseous membrane

Insertion:- Plantar aspect of the distal phalanx of big toe

Action:-

    1- Flexion of the big toe

    2- Plantar flexion of the foot

Flexor digitorum longus

Origin:- From the medial part of the back of the tibia below soleal line

Insertion:- Plantar surface of the distal phalanges of the lateral 4 toes

Action:- 

1- Flexion of the lateral 4 toes

2- Gripping the ground during walking

3- Plantar flexion of the foot

Tibialis posterior

Origin:-  From the back of interosseous membrane and the adjacent regions of tibia & fibula

Insertion:- Into the medial tarsal bones (Mainly tuberosity of navicular bone & medial cuneiform bone)

Action:-

1- Inversion of the foot

2- Plantar flexion of the foot

3- Supports the medial longitudinal & transverse arch of the foot during walking

N.B.

1- All muscles of the posterior compartment of the leg are supplied by tibial N.

2- Plantaris descends between gastrocnemius & soleus → Fuses with medial side of calcaneal tendon

3- Popliteus forms part of the floor of popliteal fossa

4- Tendon of popliteus descends between the lateral meniscus & fibrous capsule of knee joint 
5- Tendons of tibialis posterior forms a groove on the back of medial malleolus 

6- Near ankle joint, flexor digitorum longus crosses superficial to tibialis posterior

7- Tibialis posterior tendon passes behind then below the medial malleolus

Muscles of the 4 layers of the sole of the foot

	1st layer
	1- Abductor hallucis  **                       3- Flexor digitorum brevis  **
2- Abductor digiti minimi

	2nd
	1- Flexor hallucis longus tendon          3- Flexor digitorum longus tendon

2- Lumbricals                                       4- Quadratus plantae

	3rd
	1- Flexor hallucis brevis **                  3- Adductor hallucis

2- Flexor digiti minimi brevis

	4th
	1- Plantar interossei                              3- Tibialis posterior tendon

2- Dorsal interossei                               4- Fibularis longus tendon


** + the 1st lumbrical = muscles supplied by the medial plantar nerve 

Nerve supply of the layers of the sole

A- 1st layer

1- Medial plantar nerve supplies

         a- abductor hallucis                       b- flexor digitorum brevis

2- Lateral plantar nerve supplies the abductor digiti minimi

B- 2nd layer

1- Medial plantar nerve supplies the 1st lumbrical

2- Lateral plantar nerve supplies

         a- 2nd, 3rd & 4th lumbricals            b- flexor digitorum accessorius

3- Posterior tibial nerve supplies

         a- flexor digitorum longus            b- flexor hallucis longus

C- 3rd layer

1- Medial plantar nerve supplies the flexor hallucis brevis

2- Lateral plantar nerve supplies

         a- flexor digiti minimi                   b- adductor hallucis

D- 4th layer:- 

1- Lateral plantar nerve supplies the plantar and dorsal interossei

2- Deep fibular N. shares in the innervation of the 1st & 2nd dorsal interossei

3- Posterior tibial N. supplies tibialis posterior

4- Superficial fibular N. supplies Fibularis longus

A- 1st  layer

Abductor hallucis

Origin:- Medial process of calcaneal tuberosity

Insertion:- Medial aspect of the proximal phalanx of big toe

Action:- Abduction & flexion of big toe

Abductor digiti minimi

Origin:- 

    1- Lateral & medial processes of calcaneal tuberosity

    2- Band of C.T. connecting calcaneous with the 5th metatarsal bone

Insertion:- Lateral aspect of the proximal phalanx of little toe

Action:- Abduction of little toe

Flexor digitorum brevis

Origin:- 

    1- Medial process of calcaneal tuberosity

    2- Plantar aponeurosis

Insertion:- Middle phalanges of lateral 4 toes (Sides)
Action:- Flexion of lateral 4 toes
B- 2nd  layer

Flexor digitorum accessories
Origin:- 
    1- Medial surface of calcaneus

    2- Calcaneal tuberosity
Insertion:- Into the tendon of flexor digitorum longus near its division
Action:- Helps flexor digitorum longus in the flexion of lateral 4 toes
Lumbricals
Origin:- from the tendons of flexor digitorum longus
Insertion:- Into the medial margins of extensor hoods of lateral 4 toes
Action:- When the heel leaves the ground during walking → They

    1- Flex the metatarsophalangeal joints of the lateral 4 toes

    2- Extend the interphalangeal joints of the lateral 4 toes
C- 3rd  layer
Adductor halluces
Origin:-

  1- Transverse head:- From the ligaments of the metatarso-phalangeal joints of the lateral 3 toes

  2- Oblique head:- From 

        a- bases of the 2nd, 3rd and 4th metatarsal bones

        b- sheath covering fibularis longus
Insertion:- Proximal phalanx of the big toe
Flexor hallucis brevis

Origin:- From 

    1- Cuboid bone

    2- Lateral cuneiform bone

    3- Tendon of tibialis posterior
Insertion:- Proximal phalanx of big toe
Flexor digiti minimi brevis

Origin:- From 

    1- Fifth metatarsal bone

    2- Sheath covering fibularis longus 

Insertion:- Proximal phalanx of little toe (Lateral side)
D- 4th layer
Dorsal interossei

Number:- 4
Origin:- Adjacent sides of the metatarsal bones
Insertion:- Proximal phalanges of 2nd, 3rd & 4th toes
Action:-  Abduction of the middle 3 toes ( 2nd, 3rd & 4th )
Nerve supply:-

    1- The 1st & 2nd dorsal interossei:- Supplied by lateral plantar N. + Deep peroneal N.

    2- The 3rd & 4th dorsal interossei:- Supplied by lateral plantar N. 

Plantar interossei

Number:- 3
Origin:- From the medial sides of lateral 3 metatarsal bones

Insertion:- Dorsal expansions & proximal phalanges of lateral 3 toes
Action:- Adduction of the lateral 3 toes at the metatarsophalangeal joints
N.S:- Lateral plantar N.

N.B.:- Quadratus plantae = Flexor digitorum accessories

Extensor digitorum brevis

Origin:- Superolateral surface of calcaneous

Insertion:- Divides into 4 tendons

    1- The medial tendon is inserted into the proximal phalanx of big toe

    2- The lateral 3 tendons are inserted into the tendons of EDL to the middle 3 toes

Action:- Extension of the metatarso-phalangeal joints of the medial 4 toes

Nerve supply:- Deep fibular N.

N.B. The lateral 3 tendons of EDB are inserted into the lateral sides of the tendons of EDL to the middle 3 toes

Cutaneous nerves of the front of the thigh

1- Intermediate cutaneous N. of the thigh:- Branch of femoral N. → Divides into 2 branches → Supply the anterior aspect of the thigh till the front of the knee
2- Medial cutaneous N. of the thigh:-

    - Branch of femoral nerve

    - Divides into anterior & posterior divisions
3- Lateral cutaneous N. of the thigh (L2 & 3)
4- Femoral branch of genito-femoral N. (L1 & 2):- Supplies the upper part of the anterior surface of the thigh
5- Ilio-inguinal N. (L1):- Supplies the upper & medial aspects of the thigh
N.B.

    1- Ilio-inguinal N. passes through the superficial inguinal ring

    2- Lateral cutaneous N. of thigh:- Passes deep to inguinal ligament & over sartorius → Divides into anterior & posterior divisions
Femoral nerve

Course:- Begins in the abdomen as a branch of lumbar plexus (From the posterior divisions of the ventral rami of L2, 3 & 4) → Enters the femoral triangle by passing deep to the midpoint of inguinal ligament → In the femoral triangle, it lies lateral to femoral A. outside the femoral sheath → Ends just below inguinal ligament by dividing into anterior & posterior divisions 
Distribution:-

A- Before entering the thigh:- Gives branches to
   1- Iliacus

   2- Pectineus

B- Distribution of the anterior division:- Gives
   1- Anterior cutaneous branches:-

        a- Medial cutaneous N. of the thigh:- To the skin of the medial surface of the thigh

        b- Intermediate cutaneous N.  of the thigh:- To the skin of the front of the thigh

   2- Muscular branch to sartorius

C- Distribution of the posterior division:- Gives
   1- Saphenous N.
   2- Muscular branches:- To
        a- Rectus femoris

        b- Vastus medialis

        c- Vastus lateralis

        d- Vastus intermedius ( 2 – 3 ) 
    3- Articular branches:- 

        a- To hip joint:-    Through    N.    to rectus femoris

        b- To knee joint:- Through    Ns.   to the 3 vastus muscles

N.B. 

1- Saphenous N. is the largest cutaneous branch of femoral N.

2- Femoral N. gives 3 branches to knee joint
3- Root value of femoral N. = L2, 3 & 4 (Dorsal divisions)
4- Midpoint of inguinal ligament = Midway between ASIS & pubic tubercle
Obturator nerve

Course:- Begins in the abdomen as a branch of lumbar plexus (From the ventral divisions of the ventral rami L2, 3 & 4) → Enters the thigh by passing through obturator canal → Ends by dividing into anterior & posterior divisions → The 2 divisions are separated by 

    a- Obturator externus superiorly

    b- Adductor brevis inferiorly →

1- The anterior division descends between

    - Anteriorly:- Adductor longus & pectineus

    - Posteriorly:- Adductor brevis

2- The posterior division descends between

    - Anteriorly:- Adductor brevis 

    - Posteriorly:- Adductor magnus

Distribution:-

1- Branches of the anterior division:-
    A- Muscular branches to  

        1- Adductor brevis 
        2- Adductor longus

        3- Gracilis
    B- Cutaneous branch to the medial aspect of the thigh 

2- Branches of the posterior division:- Muscular branches to 
        1- Adductor part of adductor magnus

        2- Obturator externus

Superior & inferior gluteal nerves

	
	Superior

	Inferior

	Distribution:- Supplies
	1- Gluteus medius

2- Gluteus minimus

3- Tensor fascia lata


	Gluteus maximus

	Course
	Enters the gluteal region by passing through the greater sciatic foramen above piriformis → Then passes between gluteus medius & minimus


	Enters the gluteal region by passing through the greater sciatic foramen below piriformis




Nerve to obturator internus

Course:- Begins in the pelvis as a branch of sacral plexus → Enters the gluteal region by passing through the lower part of greater sciatic foramen (Below piriformis) → Gives a branch to superior gemellus → Passes through lesser sciatic foramen → Supplies obturator internus
Distribution:- Supplies

    1- Obturator internus
    2- Gemellus superior
Nerve to quadratus femoris

Course:- Begins in the pelvis as a branch of sacral plexus → Enters the gluteal region by passing deep to sciatic N. in the lower part of greater sciatic foramen (Below piriformis) 
Distribution:- Supplies

    1- Quadratus femoris

    2- Gemellus inferior

Cluneal nerves = Cutaneous nerves of gluteal region
1- Superior cluneal Ns.:-

    - From the posterior rami of the upper 3 lumbar Ns.

    - Supply the upper part of buttock

2- Middle cluneal Ns.:-

    - From the posterior rami of the upper 3 sacral  Ns.

    - Supply the medial part of buttock

3- Inferior cluneal Ns.:-

    - From the posterior femoral cutaneous N.

    - Supply the lower part of buttock
Posterior cutaneous nerve of the thigh

Course:- Begins in the pelvis as a branch of sacral plexus → Enters the gluteal region by passing medial to sciatic N. through the greater sciatic foramen below piriformis muscle → Descends in the back of the thigh 

Distribution:- Supplies the skin of
    1- Gluteal fold
    3- Back of the thigh
    4- Back of the leg 

N.B. All structures in the gluteal region are covered by gluteus maximus

Sciatic nerve

Root value:- L4, 5, S1, 2 & 3

Course:- Begins in the pelvis as a branch of sacral plexus → Passes through the greater sciatic foramen below piriformis → Reaches the gluteal region → Descends in the back of the thigh superficial to adductor magnus & crossed by the long head of biceps femoris → Ends at the junction between the upper 2/3 & lower 1/3 of the thigh by dividing into 2 branches that are

   1- Tibial N.                  = Medial popliteal N.

   2- Common fibular N. = Lateral popliteal N. 

Distribution:- Supplies all muscles of the posterior compartment of the thigh 
    1- Biceps femoris
    2- Semitendinosus

    3- Semimembranosus

    4- Ischial part of adductor magnus
Tibial nerve
Course:- Begins in the back of the thigh as one of the 2 terminal branches of sciatic N. → Descends in the middle of popliteal fossa (From the superior to the inferior angles) → Exits by passing deep to plantaris → Enters the posterior compartment of the leg 
Distribution in the popliteal fossa:- 
A- Muscular branches:- 

    1- Gastrocnemius
    2- Soleus 

    3- Plantaris

    4- Popliteus
B- Cutaneous branch:- Medial sural cutaneous nerve

    - Joined by sural communicating branch of common fibular N. → Form the sural N. 
C- Three genicular branches:- To knee joint
Common fibular N.
Course:- Begins at the upper angle of popliteal fossa as one of the 2 terminal branches of sciatic N. → Descends in the popliteal fossa along the medial border of biceps femoris → Leaves popliteal fossa by passing superficial to the lateral head of gastrocnemius → Descends on the back of the head of fibula → Winds around the neck of fibula → Ends on the lateral aspect of the neck of fibula inside peroneus longus by dividing into superficial and deep peroneal Ns.
Branches:-

    A- Three genicular branches:- To knee joint

    B- Sural communicating N.:- 
        - Unites with sural branch of tibial N. → Form sural N. 

        - Supplies the skin of the lower posterolateral aspect of the leg
    C- Lateral sural cutaneous N.:- Supplies the skin of the upper lateral leg

N.B.:-  1- Common peroneal N. = Common fibular N. = Lateral popliteal N.
              2- Common fibular N. is vulnerable for injury while winding around the neck of fibula
Posterior tibial nerve

Course:- Descends deep to the tendinous arch of soleus → Enters the posterior compartment of the leg → Descends on the back of tibialis posterior → Passes behind the medial malleolus between the tendons of FHL & FDL → Ends postero-inferior to medial malleolus (Midway between medial malleolus & heel) by dividing into medial & lateral plantar nerves.

Distribution:- Gives

    1- Muscular branches:- To

        a- Tibialis posterior

        b- Flexor digitorum longus

        c- Flexor hallucis longus

    2- Cutaneous branches:-

        a- Medial sural N.

        b- Medial calcaneal N.:- Supplies the skin of medial surface & sole of the heel

N.B.

1- Posterior tibial N. = Tibial N. in the posterior compartment of the leg

2- The medial plantar N. is larger than the lateral.
3- Tibial N. = Medial popliteal N. + Posterior tibial N. 
Anterior tibial nerve

Course:- Begins on the lateral aspect of the neck of the fibula inside peroneus longus as one of the 2 terminal branches of common peroneal nerve → Pierces the intermuscular septum between the anterior & lateral compartments of the leg → Reaches the anterior compartment of the leg → Descends deep to extensor digitorum longus → Crosses in front of ankle joint → Enters the dorsum of the foot → Pierces the deep fascia between the 1st & 2nd metatarsal bones → Ends by dividing into 2 dorsal digital Ns. that supply the skin of the adjacent sides of the big & 2nd toes
.
Distribution:- It supplies

1- Muscles of the anterior compartment of the leg that are

    a- Tibialis anterior

    b- Extensor hallucis longus

    c- Extensor digitorum longus

    d- Peroneus tertius 

2- Extensor digitorum brevis on the dorsum of the foot

3- Shares in the innervation of the 1st & 2nd dorsal interossei 

4- Skin between the 1st & 2nd toes
Superficial fibular N.

Course:- Begins on the lateral aspect of the neck of the fibula inside peroneus longus as one of the 2 terminal branches of common peroneal N. → Descends deep to peroneus longus → Pierces the deep fascia in the lower leg → Enters the superficial fascia → Ends on the dorsum of the foot by dividing into medial and lateral branches 

Distribution:-

A- Muscular branches:- To

    1- Peroneus longus

    2- Peroneus brevis

B- Cutaneous branches:- The 2 terminal branches supply the skin of dorsum of the foot & toes except 

    1- The web between the great and 2nd toes (supplied by anterior tibial N.)

    2- The lateral side of little toe (supplied by sural branch of tibial N.)

Medial and lateral plantar nerves

A- Course

	
	Medial
	Lateral

	1- Beginning
	Midway between medial malleolus & heel as one of the 2 terminal branches of tibial N.



	2-
	Passes deep to abductor hallucis → Between abductor hallucis & FDB
	Passes deep to abductor hallucis → Between quadratus plantae & FDB 



	3- End
	On the plantar aspect of flexor digitorum brevis by dividing into 3 common plantar digital nerves
	Near the head of 5th metatarsal bone by dividing into superficial and deep branches


B- Branches = Distribution

	
	Medial
	Lateral

	Muscular:- Supply the muscles of the layers of the sole of the foot
	1st layer
	1- Abductor hallucis

2- Flexor digitorum brevis
	Abductor digiti minimi

	
	2nd layer
	1st lumbrical
	1- 2nd, 3rd and 4th lumbricals

2- Quadratus plantae

	
	3rd layer
	Flexor hallucis brevis
	1- Adductor hallucis

2- Flexor digiti minimi brevis

	
	4th layer
	
	1- Plantar interossei

2- Dorsal interossei

	Cutaneous:- Supply
	1- The medial 2/3 of the anterior 2/3 of the sole

2- The plantar aspect of the medial 3.5 fingers
	1- The lateral 1/3 of the anterior 2/3 of the sole

2- The plantar aspect of the lateral 1.5 fingers


Branches of the superficial branch of lateral plantar N.

1- Proper plantar digital N. that supplies

    a- Skin of the lateral part of plantar aspect of little toe

    b- Flexor digiti minimi brevis

    c- Dorsal & plantar interossei between the 4th & 5th metatarsal bones 

2- Common plantar digital N. to the skin of the adjacent sides of the 4th & 5th toes

Branches of the deep branch of lateral plantar N.

Muscular branches to

1- Lumbricals except the 1st ( 2nd, 3rd & 4th )

2- Adductor hallucis

3- All interossei except those in the space between 4th & 5th metatarsal bones

Sural nerve

Course:- Arises from tibial N. in the upper part of the leg → Descends behind the lateral malleolus accompanied by short saphenous V. → Enters the foot in the superficial fascia.

Distribution:- Supplies the skin of

    1- Lateral side of the foot

    2- Dorsolateral side of little toe

Saphenous nerve

Course:- Arises from the posterior division of femoral N. in the thigh → Descends through adductor canal → Pierces the roof of adductor canal → Descends on the medial aspect of the knee & leg → Descends in the superficial fascia in front of the medial malleolus accompanied by great saphenous V. → Enters the foot.

Distribution:- Supplies the skin of the medial side of the proximal foot (Till the metatarsophalangeal joint of big toe).

N.B.
1- Medial plantar N. is the main sensory N. of the sole

2- Lateral plantar N. is the main motor N. of the sole

3- Medial plantar N. gives 4 cutaneous branches:- 

    a- Proper plantar digital N. to the medial side of big toe

    b- Divides into 3 common plantar digital Ns.

4- Each common plantar digital N. divides into 2 proper plantar digital Ns. → Supply the adjacent sides of the toes ( 1 – 4 )

5- The N. to the 1st lumbrical is derived from the 1st common plantar digital N. (From medial plantar N.)

6- Muscles supplied by the main trunk of lateral plantar N. are

      a- Abductor digiti minimi

      b- Quadratus plantae

Femoral artery

Course:- Begins deep to inguinal ligament at the midinguinal point as a continuation of E.I.A. → Descends through the lateral compartment of femoral sheath → Descends in femoral triangle → Descends in adductor canal → Ends at the adductor hiatus of adductor magnus by continuation as popliteal A.
Site of feeling pulsations:- At the midinguinal point (Midway between A.S.I.S. & symphysis pubis) in the femoral triangle just below inguinal ligament
Branches:-

  1- Superficial circumflex iliac A.:- To iliac fossa
  2- Superficial epigastric A.:- To epigastric region
  3- Superficial external pudendal A.:- To external genitalia
  4- Deep external pudendal A.:- To external genitalia

  5- Muscular branches:- To sartorius, vastus medialis & adductors
  6- Profunda femoris A.

    7- Descending genicular A.
Profunda femoris artery

Course:- Begins from the postero-lateral aspect of femoral A. ( 2 – 5 cm below the inguinal ligament ) → At first, lateral to femoral A. → Then passes behind it → Descends behind adductor longus → Ends by continuation as the 4th perforating A. that pierces adductor magnus  
Branches:-

   1- Medial femoral circumflex A.
   2- Lateral      *            *           *
   3- Muscular branches

   4- Perforating arteries (4 in number)
       - Gives 3 perforating As.

       - Continues as the 4th perforating A.

N.B.:- 
    1- Profunda femoris A. supplies the hamstring muscles on the back of the thigh
    2- The perforating branches of profunda femoris A. penetrate adductor magnus near its insertion into linea aspera

Branches of lateral circumflex femoral A.
1- Ascending branch.
2- Descending branch:- Descends as far as the knee
3- Transverse branch:- Shares in cruciate anastomosis
Branches of medial femoral circumflex A.

1- Ascending branch
2- Artery to the head of the femur

3- Transverse branch:- Shares in cruciate anastomosis

Femoral vein

Course:- Begins at the adductor hiatus as a continuation of popliteal vein → Ascends in adductor canal behind femoral A. → ascends in femoral triangle medial to femoral A. → Ends behind inguinal ligament by continuation as E.I.V. → Unites with I.I.V. to form C.I.V. → The 2 C.I.Vs. unite to form the I.V.C.
Tributaries:-

   1- Lateral femoral circumflex V.
   2- Medial femoral circumflex V.

   3- Deep external pudendal V.

   4- Great saphenous vein:- 
       - Joins femoral V. 3 cm below inguinal ligament

       - Receives 3 superficial Vs.
         a- Superficial epigastric V.

         b- Superficial circumflex iliac V.

         c- Superficial external pudendal V.

    5- Deep V. of the thigh = Profunda femoris V.:- Receives tributaries corresponding to the perforating branches of profunda femoris A.

N.B.:- Common femoral vein = The upper part of femoral vein after being joined by the great saphenous & profunda femoris veins.
Obturator artery

Course:- Arises from the anterior division of I.I.A. in the pelvis → Enters the obturator canal → Ends inside obturator canal by dividing into anterior & posterior divisions → The 2 divisions form a circle around the margins of obturator membrane (Within the attachment of obturator externus)
Branches:-

   1- Anterior division

   2- Posterior division
   3- Muscular branches:- Arise from the anterior & posterior divisions

   4- Acetabular branch:- Arises from the posterior division → Supplies the head of femur
N.B.:- 

1- The 2 divisions of obturator A. anastomose with

    a- Inferior gluteal A.

    b- Medial circumflex femoral A.

2- In 30 % of people, the obturator A. arises from inferior epigastric A. 

3- Acetabular branch of obturator A.:- Arises from the posterior division → Passes through acetabular notch → Enters the hip joint → Passes through the intracapsular ligament of hip joint →Supplies the head of femur.
Superior and inferior gluteal arteries

	
	Superior


	Inferior

	Beginning
	From the posterior division of I.I.A.

	From the anterior division of I.I.A.

	Branches
	1- The superficial branch:- To  gluteus maximus

2- The deep branch:- Between gluteus medius and minimus
	1- Muscular branches 

2- Sciatic A.:- To sciatic N. 


Trochanteric anastomosis

Site:- In the trochanteric fossa

Between:- Branches of external & internal iliac As.

    a- Superior gluteal A.

    b- Inferior gluteal A.

    c- Ascending branches of the medial & lateral circumflex femoral As.

Cruciate anastomosis

Site:- Around the lesser trochanter

Between:- Branches of external & internal iliac As.

    a- Inferior gluteal A.

    b- Transverse branch of medial circumflex femoral A.

    c- Transverse branch of lateral circumflex femoral A.

    d- Ascending branch from the 1st perforating branch of profunda femoris A.

N.B.:-

    1- Posterior thigh anastomosis:- Between the 4 perforating branches of profunda femoris

    2- The 2nd perforating A. gives a nutrient A. to the femur

Popliteal artery

Course:- Begins at the adductor hiatus of adductor magnus as a continuation of femoral A. → Descends in popliteal fossa immediately behind the capsule of knee joint → Ends at the lower border of popliteus by dividing into anterior & posterior tibial As. 
Branches:-

    1- Five genicular As.:- To the capsule & ligaments of knee joint
        a- Superior medial genicular A.

        b- Superior lateral       *         *

        c- Inferior lateral         *         *

        d- Inferior medial        *         *

        e- Middle                     *         *

    2- Muscular branches = Sural As. 

    3- Terminal branches:-
    a- Anterior tibial A.

    b- Posterior tibial A.

Popliteal vein

Beginning:- At the distal border of popliteus as a continuation of posterior tibial V. 
End:- At the adductor hiatus by continuation as femoral V.

Tributaries:-

    1- Tributaries corresponding to the branches of popliteal A.

    2- Small saphenous V.

N.B.:- Popliteal A. is the deepest structure in popliteal fossa → Can be palpated difficultly in popliteal fossa.
Great saphenous vein

Course:- Arises from the medial end of the dorsal venous arch of the foot → Ascends in front of the medial malleolus → Ascends on the medial side of the leg (accompanied by saphenous nerve) → Ascends on the medial side of the knee  → Ascends in the superficial fascia on the medial aspect of the thigh → Passes through saphenous opening → Ends in the femoral vein.

Tributaries:-

    1- Superficial epigastric vein

    2- Superficial circumflex iliac vein

    3- Superficial external pudendal vein

    4- Communication with the small saphenous vein

Small saphenous vein

Course:- Originates from the lateral end of the dorsal venous arch → Ascends behind the lateral malleolus → Ascends to the back of the leg  → Pierces popliteal fascia → Joins the popliteal V.

N.B.

1- Dorsal venous arch drains the superficial veins on the dorsum of the foot
2- The deep & superficial Vs. of the foot are interconnected
Anterior tibial artery

Course:- Begins at the lower border of popliteus as one of the 2 terminal branches of popliteal artery → Passes through an aperture in the upper part of interosseous membrane → Reaches the anterior compartment of the leg → Descends on the anterior surface of the interosseous membrane  → In the distal part of the leg, it descends between tibialis anterior & EHL → Passes  in front of the lower end of tibia & ankle joint → Ends in front of ankle joint by continuation as dorsalis pedis A. 

Branches:-
  A- Branches in the posterior compartment:-

     1- Posterior tibial recurrent A.

     2- Circumflex fibular A.
  B- Branches in the anterior division:-

     1- Anterior tibial recurrent A.

     2- Anterior medial malleolar A.

     3- Anterior lateral        *        *

     4- Muscular branches.

     5- Dorsalis pedis A.:- It is the continuation of anterior tibial A.
N.B.:- 2 dorsalis pedis Vs. → Continue as 2 anterior tibial Vs.→ Drain into the popliteal V.
Dorsalis pedis artery

Course:- Begins in front of ankle joint as a continuation of anterior tibial A. → Passes anteriorly above talus, navicular & intermediate cuneiform bones → Descends between the 2 heads of the 1st dorsal interosseous muscle as the deep plantar A. → Ends in the sole of foot by joining the deep plantar arch

Site of feeling pulsations:- On the dorsum of the foot between the tendon of EHL & the tendon of EDL to the 2nd toe

Branches:-

   1- Tarsal As.:- Shares in anastomosis around ankle joint

   2- First dorsal metatarsal A:- To the adjacent sides of the big & 2nd toes

   3- Arcuate artery:- Gives

      a- The 2nd, 3rd & 4th dorsal metatarsal arteries:- To the adjacent sides of 2nd, 3rd, 4th & 5th toes

      b- Dorsal digital A. to the lateral part of little toe.
Posterior tibial artery

Course:- Begins at the lower border of popliteus as one of the 2 terminal branches of popliteal artery → Descends in the posterior compartment of the leg on the superficial surface of tibialis posterior & FDL  → Passes through tarsal tunnel behind the medial malleolus → Enters the sole of foot → Ends deep to the origin of abductor hallucis by dividing into medial and lateral plantar arteries

Site of feeling pulsation:- Midway between the medial malleolus & calcaneous (Midway between the medial malleolus & the heel). Here, the artery is deep to the flexor retinaculum 

Branches:-

   1- Muscular branches            5- Posterior medial malleolar A.

   2- Nutrient A. to tibia            6- Medial calcaneal A.

   3- Circumflex fibular A.        7- Terminal branches:- Medial & lateral plantar As.

   4- Fibular A.

Branches of the fibular artery

1- Perforating branch:- Pierces the interosseous membrane → Reaches the dorsum of the foot → Anastomoses with the arcuate A.
2- Muscular branches

3- Nutrient artery to the fibula

4- Terminal branches:-  a- Lateral calcaneal A.   b- Lateral malleolar A.

N.B.:- 

1- Posterior tibial A. is larger than the anterior one

2- Circumflex fibular A. winds around the neck of fibula & shares in anastomosis around the knee.

3- Circumflex fibular A. may be absents

Medial plantar artery

Course:- Enters the sole by passing deep to abductor hallucis → Passes between abductor hallucis & FDB → Ends by joining the artery that supplies the medial side of the big toe (Branch from the deep plantar arch)
Branches:-

   1- Deep branch:- Muscular 

   2- Near the base of 1st metatarsal bone, it gives a superficial branch that divides into 3 As. → Join the 3 plantar metatarsal As. from the deep plantar arch

Lateral plantar artery

Course:- Passes between the 1st & 2nd layers of the sole (Between quadratus plantae & FDB) → Reaches the base of 5th metatarsal bone → Curves medially to form the deep plantar arch → Passes medially across the bases of metatarsal bones & interossei → Ends in the 1st interosseous space by joining the end of dorsalis pedis A. 
Plantar arch
Formation = Beginning:- At the base of 5th metatarsal bone as a continuation of lateral plantar A.

End:- Completed by union with the dorsalis pedis A.

Position:- Between the 3rd and 4th layers of the sole of the foot

Branches:-

   1- Plantar digital artery to the lateral side of the little toe

   2- Four plantar metatarsal As.:- Each divides into 2 plantar digital arteries → Supply the adjacent sides of all toes

   3- Three perforating As.:- Pass between the bases of 2nd  - 5th metatarsal bones → Anastomose with the vessels on the dorsum of the foot.
N.B.

  1- Lateral plantar A. is larger than the medial

  2- Fibular A. descends along the medial side of the fibula & usually inside FHL

  3- Arcuate A. passes laterally on the metatarsal bones near their bases

Femoral triangle

Boundaries:-

    The base:- Inguinal ligament

    Medial border:- Medial border of adductor longus

    Lateral border:- Medial border of Sartorius

    Apex:- Continuous with adductor canal

    Roof:- Skin, superficial fascia & fascia lata

    Floor:- 4 muscles; from lateral to medial, they are

        1- Iliacus

        2- Psoas major

        3- Pectineus

        4- Adductor longus

Contents:-
    1- Femoral N. & its branches
    2- lateral cutaneous N. of the thigh
    3- Femoral sheath & its contents:
        a- Femoral A. & its branches
        b- Femoral V. & its tributaries (e.g. Great saphenous & deep femoral Vs.)
        c- Femoral branch of genitofemoral N.
        d- Lymph vessels
        e- Deep inguinal L.Ns.

Femoral sheath
Formation:-

      Anterior wall  =  Downward extension from transversalis fascia

      Posterior wall =         *                *          *         iliac          fascia

Length:- 4 cm below inguinal ligament

Compartments & contents:-

    A- Lateral compartment:- Contains

        1- Femoral A.

        2- Femoral branch of genito-femoral N.

    B- Intermediate compartment:- Contains femoral V.

    C- Medial compartment = Femoral canal:- Contains

        1- Lymph gland

        2- Lymph vessels

        3- Areolar tissue

Boundaries of femoral ring

A- Anteriorly:- Inguinal ligament
B- Posteriorly:- Pectineus covered by pectineal fascia

C- Medially:- Lacunar ligament

D- Laterally:- Fibrous septum separating it from femoral V.

N.B.
   1- Femoral canal:-

       - Its length = 1.25 cm

       - Its upper end = Femoral ring
   2- Femoral ring is closed by a condensation of extraperitoneal fat (septum femorale)
   3- Significance of femoral canal & femoral ring = Site for femoral hernia
Popliteal fossa

Shape:- Diamond shaped

Position:- Behind the knee

Boundaries:-

    A- Superomedially:-  1- Semimembranosus   2- Semitendinosus
    B- Superolaterally:- Biceps femoris

    C- Inferomedially:- Medial head of gastrocnemius

    D- Inferolaterally:- 

        1- Lateral head of gastrocnemius

        2- Plantaris

    E- Roof:- 1- Skin       2- Superficial fascia         3- Deep fascia

    F- Floor:- From above downwards

        1- Popliteal surface of femur

        2- Capsule of knee joint & oblique popliteal ligament

        3- Fascia covering popliteus

Contents:- 
    1- Tibial N.

    2- Popliteal V.

    3- Popliteal A.
    4- Common peroneal N.

    5- Popliteal L.Ns.            
    6- Fat
Adductor canal
Length:- 15 cm
Boundaries:-

    A- Anterolaterally:- Vastus medialis

    B- Posteriorly:- 
        1- Adductor longus

        2- Adductor magnus

    C- Roof & medially:- Sartorius

Contents:-

    1- Femoral A.

    2- Femoral V.

    3- Saphenous N.:- Branch of femoral N.

    4- Nerve to vastus medialis:- Branch of femoral N.

    5- Deep lymph vessels

N.B.

   1- Hunter’s canal = Subsartorial canal = Adductor canal

   2- Adductor canal

    - In the middle 1/3 of the medial aspect of the thigh

    - Extends from the apex of femoral triangle to the adductor hiatus

   3- Saphenous N. leaves the canal through an anterior foramen
   4- Structures passing in the superficial fascia of the roof of popliteal fossa

       a- Small saphenous V.:- The most important

       b- Terminal branch of posterior cutaneous N. of the thigh

       c- Posterior division of medial cutaneous N. of the thigh

       d- Lateral sural cutaneous N.

       e- Medial sural cutaneous N.

   5- Popliteal fascia = Deep fascia of the roof of popliteal fossa

Saphenous opening

Shape:- Oval

Site:- 3 – 4 cm inferolateral to pubic tubercle
Diameter:-

    - 3 cm long
    - 1.5 cm wide
Structures passing through saphenous opening = structures perforating cribriform fascia:-

1- Great saphenous vein

2- Superficial branches of femoral A.
    a- superficial epigastric artery

    b- superficial circumflex iliac artery

    c- superficial external pudendal artery

3- Lymph vessels:- From superficial to deep inguinal L.Ns.
4- Femoral branch of genito-femoral N.

 Structures deep to (Behind) saphenous opening
        1- Femoral artery = Behind its lateral margin

        2- Femoral vein and femoral canal = behind the cribriform fascia

N.B.

1- Cribriform fascia = Perforated part of superficial fascia covering saphenous opening

2- Falciform margin = The sharp superior, inferior and lateral margins of saphenous opening:- Medially, forms the superior & inferior horns
Ilio-tibial tract

Definition:- Thickening of fascia lata on the lateral aspect of the thigh

Attachment:-

    A- Superiorly:- To the tubercle of iliac crest

    B- Inferiorly:- To the lateral condyle of tibia

Muscles inserted:-

    1- Tensor fascia lata 
    2- Superficial ¾ of gluteus maximus 

Function:- Stabilizes the thigh on the leg during standing when quadriceps is relaxed
Hip joint

Type:- Synovial

Subtype:- Ball and socket (Multiaxial)
Articular parts:-

    1- The head of the femur

    2- The lunate surface of acetabulum

Attachment of the fibrous membrane (Capsule):- 

    1- Medially:- Attached to
        a- Margins of acetabulum

        b- Transverse acetabular ligament

        c- Adjacent margin of obturator foramen

    2- Laterally:- Attached to

        a- Intertrochanteric line

        b- Neck of the femur just proximal to the intertrochanteric crest

Arterial supply:- 
    1- Ascending branches of the medial & lateral circumflex femoral As. 
    2- Artery to the head of the femur:- From either
        a- Obturator A.
        b- Medial femoral circumflex A.
Nerve supply:- By articular branches of
    1- Femoral N. 
    2- Obturator N.
    3- Superior gluteal N.

    4- Nerve to quadratus femoris

Ligaments of hip joint

A- Extracapsular ligaments:- 

   1- Ilio-femoral ligament:-

       Position:- Anterior to hip joint
       Shape:- Triangular
       Significance:- Prevents hyper-extension of hip joint
       Attachment:-  
           A- The apex:- To the  A.I.I.S. 
           B- The base:- To the intertrochanteric line of femur 

   2- Pubo-femoral ligament:-

       Position:- Anteroinferior to hip joint

       Shape:- Triangular

       Significance:- Prevents hyper-abduction of hip joint
       Attachment:-  

           A- The base:- To ilio-pubic eminence

           B- Laterally:- To the capsule

   3- Ischio-femoral ligament:-

       Position:- Posterior to hip joint

       Significance:- Reinforces the posterior aspect of the capsule  
       Attachment:- 
           A- Medially:- To ischium

           B- Laterally:- To greater trochanter 
B- Intracapsular ligament = Ligamentum teres = Ligament of the head of the femur:- Attached to

    A- Laterally:- To the fovea of the head of femur
    B- Medially:- To

        1- Acetabular fossa

        2- Transverse acetabular ligament

Movements of hip joint

A- Flexion:- By 

    1- Ilio-psoas:- The primary flexor                              6- Adductor longus

    2- Sartorius                                                                 7- Adductor brevis

    3- tensor fascia lata                                                     8- Anterior part of adductor magnus

    4- Rectus femoris                                                        9- Gracilis

    5- Pectineus

B- Extension:- By
    1- Gluteus maximus:- The main extensor                    4- Long head of biceps 

    2- Semitendinosus                                                        5- Ischial part of adductor magnus

    3- Semimembranosus
C- Abduction:- By 

    1- Gluteus medius 
    2- Gluteus minimus

D- Adduction:- By
    1- Adductor longus                            4- Gracilis

    2- Adductor brevis                             5- Pectineus

    3- Adductor magnus

E- Medial rotation:- By 

    1- Gluteus medius 

    2- Gluteus minimus 

F- Lateral rotation:- By
    1- Obturator internus                           5- Piriformis

    2-        *        externus                          6- Quadratus femoris

    3- Gemellus superior                           7- Gluteus maximus
    4-         *       inferior
N.B.
   1- Transverse acetabular ligament :- A continuation of acetabular labrum over the acetabular notch → Forms a bridge across the acetabular notch → Converts the acetabular notch into acetabular foramen
   2- Synovial membrane of hip joint forms a tubular sheath around the ligament of the head
   3- The ligamentum teres of the head of femur carries the arterial supply to the head
Knee joint

Type:- Synovial

Subtype = variety:- Condyloid = Modified hinge

Articular parts:-

    1- Lower end of femur = The 2 femoral condyles
    2- Upper end of tibia    = The 2 tibial condyles

    3- Posterior surface of patella

Attachment of the capsule:-

     A- Superiorly:- Proximal to the margins of articular surfaces of femur

     B- Inferiorly:- To the margins of articular surfaces of tibia

     C- Posteriorly:- Encloses the intercondylar fossa

     D- Anteriorly:- The quadriceps tendon, patella & patellar ligament act as a capsule anteriorly
Synovial membrane:-

   ▪ Attached to

      1- Margins of articular surfaces

      2- Outer margins of menisci

  ▪ Anteriorly:- Separated from patellar ligament by the infrapatellar pad of fat  
  ▪ Posteriorly:- Reflects from the fibrous capsule into the intercondylar area 
Nerve supply:- By branches from 

   1- Femoral N. (3 genicular branches)

   2- Medial popliteal N. (3 genicular branches)

   3- Lateral popliteal N. (3 genicular branches)
   4- Posterior branch of obturator N. (One genicular branch)

Arterial anastomosis around knee joint:- Formed by
    A- Medially:- Formed by

        1- Superior medial genicular A.

        2- Inferior        *           *        *
        3- Descending genicular A.

    B- Laterally:- Formed by

        1- Superior lateral genicular A.

        2- Inferior        *           *        *

        3- Anterior  tibial recurrent A.

        4- Posterior     *          *        *

        5- Circumflex fibular A.
        6- Descending branch of lateral circumflex femoral A.

    C- Middle genicular A.

Movements of the knee

B- Extension:- Done by quadriceps (Helped by tensor fascia lata)
A- Flexion:- Done by

    1- Semimembranosus          5- Sartorius                      

    2- Semitendinosus               6- Popliteus

    3- Biceps femoris                7- Gastrocnemius

    4- Gracilis                    

C- Locking:- Done by biceps femoris

D- Unlocking:- Done by popliteus
Ligaments of knee joint

A- Extra-articular ligaments:- 5 in number

    1- Patellar ligament:- Attached to

        A- Apex of patella

        B- Tibial tuberosity

    2- Tibial (Medial) collateral ligament:- Attached to

        A- Medial femoral Epicondyle:- Just below the adductor tubercle 

        B- Medial surface of tibia (Above & behind the SGS)

    3- Fibular (Lateral) collateral ligament:- Attached to

        A- Lateral femoral epicondyle:- Just above the groove for popliteus 

        B- Lateral side of the head of fibula (Depression)
    4- Oblique popliteal ligament:- Attached to

        A- Medial tibial condyle    

        B- Lateral femoral condyle   

    5- Arcuate popliteal ligament:- Arises from the back of fibular head → Ascends superomedially over the tendon of popliteus

B- Intra-articular ligaments:- 

    1- Anterior cruciate ligament:- 

        Attachment:- To

           A- Anterior part of the intercondylar area of the tibia

           B- Posterior part of the lateral wall of intercondylar fossa of femur

        Significance:- Prevents anterior displacement of tibia

    2- Posterior cruciate ligament:- Stronger than the anterior 

        Attachment:- To

           A- Posterior part of the  intercondylar area of the tibia

           B- Medial wall of intercondylar fossa of femur

        Significance:- 

            1- Prevents posterior displacement of tibia

            2- The main stabilizing factor for the femur

    3- Transverse ligament of knee joint:- Attached to the front of medial & lateral menisci
Medial and lateral menisci
	
	Medial


	Lateral

	Attachment
	Anterior end
	- To the anterior intercondylar fossa in front of the anterior cruciate ligament


	Between the intercondylar eminence & anterior cruciate ligament

	
	Posterior end
	- To the posterior intercondylar fossa between posterior cruciate ligament & lateral meniscus


	Between the intercondylar eminence & Medial meniscus

	Mobility
	Fuses with the capsule & tibial collateral ligament → Less mobile


	More mobile

	Liability to injury
	More liable


	Less liable


Bursae around the knee

1- Suprapatellar bursa:- 

    - It is an upward extension from the joint cavity & synovial membrane
    - Communicates with the synovial cavity of the knee joint
    - Between the lower end of quadriceps (Vastus intermedius) and lower end of femur

    - Its apex is attached to articularis genu muscle

2- Subcutaneous prepatellar bursa
3- Subcutaneous infrapatellar bursa
4- Deep infrapatellar bursa 

5- Other bursae:- Related to the tendons & ligaments around knee joint

Structures inside the joint:-

1- Medial and lateral menisci 

2- Anterior and posterior cruciate ligaments 
3- Transverse ligament of the knee
4- Tendon of popliteus

5- Infrapatellar pad of fat

6- Infrapatellar fold of synovial membrane

N.B.

1- Cruciate ligaments are intracapsular but extrasynovial

2- Articularis genu pulls the suprapatellar bursa upward → Pulls the bursa away from the joint during knee extension

3- Menisci are fibrocartilaginous C-shaped rings 

4- Tibial plateau = The upper surface of the upper end of tibia

5- The anterior end of medial meniscus is thin & pointed
6- The tendon of popliteus passes between the fibular collateral ligament of knee joint & lateral meniscus → Grooves the lateral margin of lateral meniscus

8- Patellar tendon = Patellar ligament = Ligamentum patellae 
9- Tibial collateral ligament is broad & flat

10- Fibular collateral ligament is cord like

11- Tibial collateral ligament, fibrous capsule & medial meniscus fuse together

12- Fibular collateral ligament is separated from the capsule by a bursa

13- Fibular collateral ligament is attached to a depression on the lateral side of the head of fibula

14- Oblique popliteal ligament 

    - Reflected expansion from the tendon of semimembranosus

    - Strengthens the back of the capsule

15- Arcuate popliteal ligament strengthens the capsule postero-laterally

16- Locking occurs at the end of extension

17- Unlocking occurs at the beginning of flexion

18- The tendon of popliteus is intracapsular but extrasynovial 
19- The tibial collateral ligament of knee joint is adherent to the capsule and medial meniscus → the medial meniscus is less mobile than the lateral → the medial meniscus is more liable to injury.

20- The tendon of popliteus perforates the capsule of knee joint posteriorly

Ankle joint

Type:- synovial

Subtype:- Hinge variety

Articular parts:-

    1- Upper surface of talus  

    2- Medial malleolus

    3- lateral malleolus

    4- Inferior surface of the lower end of tibia

Arterial supply:- By malleolar branches of 
    1- Anterior  tibial A.

    2- Posterior    *     *

    3- Fibular A.
Nerve supply:- 

    1- Anterior  tibial N.

    2- Tibial N.

Movements of ankle joint

A- Dorsiflexion = extension:- By muscles of anterior compartment

   1- Tibialis anterior   

   2- Peroneus tertius

   3- Extensor hallucis longus

   4- Extensor digitorum longus

B- Plantar flexion = flexion:- By muscles of posterior compartment

   1- Soleus

   2- Gastrocnemius

     3- Plantaris
   4- Flexor hallucis longus

   5- Flexor digitorum longus

   6- Tibialis posterior

Ligaments of ankle joint
A- Deltoid ligament = The medial ligament

    Shape:- Triangular

    Attachment:- 

       a- the apex is attached to the lower border of medial malleolus  

       b- the base is attached to 

           1- sustentaculum tali

           2- navicular tuberosity

           3- talus (medial surface)

           4- plantar calcaneo-navicular ligament = spring ligament

B- Lateral ligament of the ankle:- Divided into 3 ligaments

    1- Anterior talo-fibular ligament:- attached to   

        a- anterior margin of lateral malleolus 

        b- talus

    2- Posterior talo-fibular ligament:- attached to 

        a- malleolar fossa on the medial surface of lateral malleolus 

        b- posterior process of talus 

    3- Calcaneo-fibular ligament:- attached to

        a- malleolar fossa on the medial surface of lateral malleolus 

        b- tubercle on the lateral side of calcaneous

N.B.

    1- The articular surface of talus is wide anteriorly  → Ankle joint is most stable when dorsiflexed
    2- Capsule of ankle joint:-

        - Thin anteriorly & posteriorly

        - Supported on both side by the collateral ligaments of ankle joint

    3- The synovial membrane sends an upward process between the lower ends of tibia & fibula
Talo-calcaneal joint = Subtalar joint

Type:- Synovial
Subtype:- Plane & sometimes Condyloid

Articular parts:-

   1- Inferior surface of talus      

   2- Superior surface of calcaneous
Ligaments:-

    1- Medial      talocalcaneal ligament

    2- Lateral              *                *

    3- Posterior           *                *

    4- Interosseous     *                *

Movements:- Gliding & rotation

1- Inversion of the foot:- Done by 2 tibialis

    a- tibialis anterior          b- tibialis posterior

2- Eversion of the foot:- Done by 3 peronei
    a- peroneus longus        b- peroneus brevis       c- peroneus tertius

Talocalcaneo-navicular joint

Type:- Synovial

Subtype:- Ball and socket

Articular parts:-

    1- The ball:- Head of talus

    2- The socket:- 

        a- Posterior surface of navicular bone

        b- Anterior surface of calcaneous 

        c- Upper surface of plantar calcaneo-navicular ligament

Movements:- The same as subtalar joint

Ligaments supporting the capsule:-

    1- Posteriorly:- Interosseous talocalcaneal ligament

    2- Superiorly:- Talonavicular ligament

    3- Infero-medially:- Plantar calcaneo-navicular ligament

    4- Laterally:- Calcaneo-navicular part of the bifurcate Y-shaped ligament
Calcaneo-cuboid joint

Type:- Synovial

Subtype:- Plane 

Articular parts:-

    1- Anterior surface of calcaneous

    2- Posterior surface of cuboid

Movements:- Sliding & rotation (The same as subtalar joint)

Ligaments:- 

    1- Bifurcate ligament

    2- Long plantar ligament

    3- Short plantar ligament = Plantar calcaneocuboid ligament 
Metatarso-phalangeal joints

Type:- Synovial
Subtype:- Ellipsoid
Articular parts:-

    1- Heads of metatarsal bones

    2- Bases of the proximal phalanges
Movements:-

    1- Flexion

    2- Extension

    3- Abduction (Limited)   

    4- Adduction (Limited)

Ligaments:-

    1- Medial & lateral collateral ligaments

    2- Plantar ligaments  

    3- Four deep transverse metatarsal ligaments:- Connect the heads of metatarsal bones

Interphalangeal joints

Type:- Synovial

Subtype:- Hinge

Movements:- Flexion & extension

Ligaments:-

    1- Medial & lateral collateral ligaments

    2- Plantar ligaments   

N.B.

   1- Interosseous talocalcaneal ligament lies inside the tarsal sinus

   2- The capsule of talocalcaneal joint is weak but supported by the medial, lateral & posterior talocalcaneal ligaments
   3- Transverse tarsal joint = Calcaneocuboid + Talonavicular joints.
   4- Attachment of the bifurcate Y-shaped ligament

       A- Its base is attached to the anterior part of upper surface of calcaneous

       B- Its arms are attached to

           1- Postero-medial aspect of cuboid             =  Calcaneo-cuboid         ligament

           2- Postero-lateral aspect of navicular bone =  Calcaneo-navicular     ligament

   5- Long plantar ligament:-    
       - Inferior to the short plantar one

       - The longest ligament in the sole

       - Attached to

           a- Posteriorly:- Calcaneous

           b- Anteriorly:- 

              . Inferior surface of cuboid 
              . Bases of metatarsal bones 

    6- The superficial fibers of long plantar ligament reach the bases of metatarsal bones
    7- Short plantar ligament:- 
        - Very strong

        - Supports the

           a- Calcaneo-cuboid joint

           b- Lateral arch of the foot 

        - Attached to

           a- Calcaneous

           b- Inferior surface of cuboid

    8- Tarso-metatarsal joints are plane synovial

    9- The 4 deep transverse metatarsal ligaments:- Connect the heads of metatarsal bones → Act as a single structure

    10- Talonavicular ligament is attached to the neck of talus & navicular bone

Proximal talo-fibular joint

Type:- Synovial
Subtype:- Plane
Articular surfaces:-

    1- Lateral condyle of tibia

    2- Head of fibula
Ligaments:- Middle tibio-fibular ligament = Interosseous membrane

Distal tibiofibular joint

Type:- Fibrous (Syndesmosis)
Ligaments:- Anterior & posterior tibio-fibular ligaments

N.B.

  1- The interosseous membrane is attached to

      a- Lateral border of tibia

      b- Interosseous border of fibula

  2- The interosseous membrane has 2 apertures

      a- For the anterior tibial vessels.

      b- For the perforating branch of fibular A.

  3- Tibio-fibular Syndesmosis = The inferior tibio-fibular joint

Superficial inguinal L.Ns.
Site:- In the subcutaneous tissue
    1- Vertical (Inferior) group:- Along the upper part of great saphenous V. below saphenous opening

    2- Horizontal (Superior) group:- Below & parallel to inguinal ligament

Afferents:- 
    A- The  inferior vertical group:- Drains the lower limb

    B- The superior horizontal group:- Drains
        1- Lower part of anterior abdominal wall

        2- Buttocks (lateral parts)
        3- External genitalia

Efferents:-  Drain into

    1- External iliac L.Ns. (Mainly)
    2- Deep inguinal L.Ns.
Deep inguinal L.Ns.

Number:- 3 – 5 

Site:- Medial to femoral V. & deep to cribriform fascia

Afferents:- Receives lymphatics from

    1- Popliteal L.Ns.

    2- Superficial inguinal L.Ns.

Efferents:- To the external iliac L.Ns.
Popliteal L.Ns.

Superficial group:- 

    - Small

    - In the subcutaneous tissue

Deep popliteal L.Ns.:-

    - Around the popliteal vessels

    - Receive afferents from

        a- Capsule of knee joint

        b- Leg & foot
Efferents:- To the deep inguinal L.Ns.

Greater sciatic foramen

Contents:-
   A- Piriformis
   B- Above piriformis:- Superior gluteal nerve & vessels
   C- Below Piriformis:-
         1- Inferior gluteal nerve & vessels            5- Nerve to quadratus femoris

         2- Sciatic N.                                               6- Pudendal N.

         3- Posterior cutaneous N. of the thigh       7- Internal pudendal vessels 

         4- Nerve to obturator internus

Lesser sciatic foramen

Structures passing:-
    1- Tendon of obturator internus      3- Pudendal N.
    2- Nerve to obturator internus         4- Internal pudendal vessels
N.B.:-

   1- Lymph drainage of the gluteal region:-

       a- Deep lymphatics           → To the internal iliac L.Ns.

       b- Superficial lymphatics  → To the superficial inguinal L.Ns.

   2- Contents of the superficial fascia of the thigh
       a- Great saphenous V. & its tributaries

       b- Superficial branches of femoral A.

       c- Superficial inguinal L.Ns.

       d- Cutaneous nerves of the front of the thigh.
Flexor retinaculum

Attachment:-

    A- Medial malleolus

    B- Inferomedial margin of calcaneous

Contents = structures passing through tarsal tunnel:- From medial to lateral
    1- Tibialis posterior                 4- Tibial N.
    2- FDL                                     5- FHL
    3- Posterior tibial vessels

Extensor retinacula

A- Superior extensor retinaculum:- Attached to
    1- Anterior border of tibia
    2- Anterior border of fibula

B- Inferior extensor retinaculum:- 

    Shape:- Y-shaped 

    Attachment:- 

        1- Its base:- To the lateral part of upper aspect of calcaneous

        2- Its 2 arms are attached to

             a- upper arm:- attached to medial malleolus

             b- lower arm:- attached to medial side of plantar aponeurosis

Structures passing deep to the superior extensor retinaculum:- From medial to lateral
    1- Tibialis anterior                4- EHL
    2- Anterior tibial A.              5- EDL
    3- Anterior tibial N.              6- Fibularis tertius.

Fibular retinacula

A- Superior peroneal retinaculum:- Attached to

    1- Lateral malleolus

    2- Calcaneous

B- Inferior peroneal retinaculum:- Attached to lateral aspect of calcaneous around the fibular trochlea

N.B.:-

    1- Peroneal retinacula = Fibular retinacula.
    2- Peroneal retinacula bind the tendons of peronei longus & brevis to the lateral side of the foot.
    3- At the fibular trochlea, the space deep to inferior peroneal retinaculum is divided into 2 compartment

        a- Upper one. For peroneus brevis

        b- Lower one. For peroneus longus

Plantar aponeurosis

Definition:- It is the thickened central part of the deep fascia of the sole
Attachment:-
    A- Posteriorly:- To calcaneous
     B- Anteriorly:- Divides into 5 bands (Become continuous with the sheaths around the flexor tendons of the 5 toes)
N.B.:- 

    1- The deep fascia on the dorsum of the foot is

           - Thin

           - Continuous with the inferior extensor retinaculum

    2- Plantar aponeurosis is reinforced by the superficial transverse metatarsal ligament.

Arches of the foot

Medial & lateral longitudinal arches

Formation

	
	Medial longitudinal

9 bones


	Lateral longitudinal
    4 bones

	Posterior pillar
	                                           Calcaneous



	Top = Keystone
	Talus


	Cuboid

	Anterior pillar
	- Navicular bone

- 3 cuneiform bones

- Medial 3 metatarsal bones


	4th & 5th metatarsal bones


Factors keeping these arches

	
	Medial longitudinal


	Lateral longitudinal

	Ligaments
	1- Plantar aponeurosis 

2- Long plantar ligament
3- Spring ligament
4- Deltoid ligament

	1- Plantar aponeurosis 
2- Long plantar ligament
3- Short plantar ligament 

	Muscles
	1- Tibialis anterior

2-       *     posterior

3- FHL

4- FDL

5- Short muscles of the sole


	1- Peroneus longus

2-        *       brevis



	Bony factor
	Shape of the bone




Transverse arch

Formation:- By 9 bones

    1- Bases of the 5 metatarsal bones
    2- Cuboid
    3- The 3 cuneiform bones

Factors supporting the arch:-

    1- Bony factor:- The intermediate & lateral cuneiform bones are wedge shaped

    2- Ligaments:-

        a- Deep transverse ligament

        b- Interosseous ligaments

    3- Muscles:-

        a- Peroneus longus

        b- Tibialis posterior

N.B.:- The transverse arch is an incomplete arch
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