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Methodical Instruction for LESSON 

Theme. MUSCLES AND FASCIAE OF THE LEG AND FOOT

Professional orientation of students: The muscles of the lower limb include the muscles of the lower limb girdle (pelvic), and free lower limb (thigh, leg and foot). There’s no special muscles of the pelvic girdle, because it’s fixed immobile. Muscles of the hip region pass from pelvic girdle to femur and provide movements in hip joint around all its three axis, that’s why they are located from three sides and fulfill all kinds of movements. 

Muscles of thigh participate in straight gait and maintenance of posture, moving long bony levers. Muscles of the hip region and thigh affect the hip joint and knee joint so, knowledge of the fixing points and direction of these muscles explain biomechanics of mentioned joints, that is necessary to traumatologists to keep in mind during surgery on these areas.

Muscles of leg move the distal part of the lower extremity – foot, and fit for maintenance of posture and straight gait. Muscles of foot are short, mostly located on the sole. Their  structure and function remind that one of the hand but they have no fine specialization and differentiation and their main function is strengthening the plantar arches. Knowledge of their structure and points of insertion is necessary for understanding the biomechanics of the ankle joint.

The foramens, canals and fissures for vessels passage exist between the muscles of the hip region and moving lower extremity. The fascias covering the lower limb muscles create anatomical peculiarities that causes the formation of the femoral canal and canals in the ankle region.  These data are necessary studying the topographic anatomy course, for surgeons operating the hip joint and free lower limb.

Aim : To study development, location and functions of hip, thigh, leg and foot muscles. To teach the students to find these muscles and their fixation points on the cadaver. To study foramens, canals and fissures of the lower limb and their content. To study fascias and their anatomical peculiarities of  thigh, leg and foot. To teach the students to dissect the muscles of the lower limb.To use these data further studying the course in normal human anatomy, topographic anatomy and clinical subjects.

The student should know:

- Latin terminology of the theme;
- classification, attachment points and functions of  hip joint area muscles;

- classification, anatomical peculiarities, attachment points and functions of thigh muscles;

- classification of leg and foot muscles;

- characteristics of  leg and foot muscles;

- fascias and topography of lower limb;

- biomechanics of the lower limb muscles, hip joint, knee and ankle joints.

The student should be able to name and show:

- separate pelvic muscles and muscles of the lower limb

- origin and insertion of lower limb muscles.

- topographic formations of the lower limb and their bounds

- plates of crural and foot fascias, tendon retinaculums, and formed with their participation bony-fibrotic and fibrotic canals.

- to master the skills in dissecting the muscles of pelvis and lower limb

Questions of initial level:

1. Topographic parts of upper limb.

2. Classification of shoulder girdle muscles. Structure, function.

3. Arm flexors and extensors. Origin, insertion, function.

4. Muscles affecting shoulder joint.

5. Forearm pronators and supinators. Their origin, insertion.

6. Forearm muscles, which originate from medial and lateral humeral epicondyles.

7. Hand muscles: classification, function.

8. Fascia of upper limb.

9. Topographical formations of upper limb: fossa, grooves, triangles, canals.

10. Skeleton of lower limb: characteristic of bones and their connections.

11. Pelvis as a whole.

Equipment: skeleton, separate bones of lower limb, demonstration cadaver.
Content of topic

Posterior Leg Musculature 

Superficial: 

Gastrocnemius m. + Soleus m. = Triceps surae Gastrocnemius • Origin: 1.medial head: just above medial condyle of femur 2.lateral head: just above lateral condyle of femur • Insertion: calcaneus via lateral portion of calcaneal tendon • Action: 1.plantarflex the ankle 2.knee flexion (when not weight bearing) 3.stabilizes ankle & knee when standing • Blood: 1.sural branches of popliteal artery 2.muscular branches of peroneal artery 3.posterior tibial artery • Nerve: tibial nerve, S1,2 

Soleus • Origin: 1.upper fibula 2.soleal line of tibia • Insertion: calcaneus via medial portion of calcaneal tendon • Action: plantarflex the foot • Blood: 1.sural branches of popliteal artery 2.muscular branches of peroneal artery 3.posterior tibial artery • Nerve: tibial nerve, S1,2 Plantaris • Origin: above the lateral head of gastrocnemius on femur • Insertion: calcaneus, medial to calcaneal tendon, or blending with the calcaneal tendon • Action: like a weak gastrocnemius • Blood: 1.sural branches of popliteal artery 2.muscular branches of peroneal artery 3.posterior tibial artery • Nerve: tibial nerve, S1,2 

Deep: 

Popliteus • Origin: 1.lateral femoral condyle 2.arcuate popliteal ligament 3.lateral meniscus 4.knee joint capsule • Insertion: posterior tibial surface above the soleal line • Action: 1.insertion fixed: laterally rotates femur on tibia & unlocks knee 2.origin fixed: medially rotates tibia on femur & unlocks knee • Blood: sural branches of popliteal artery • Nerve: tibial nerve, L5,S1 

Flexor digitorum longus • Origin: 1.posterior surface of tibia 2.crural fascia • Insertion: plantar surface of bases of the 2-5th distal phalanges • Action: 1.primarily flexes 2nd - 5th toes 2.weak plantarflexor 3.weak inversion & adduction of foot • Blood: 1.peroneal artery 2.posterior tibial artery • Nerve: tibial nerve, L5,S1 

Tibialis posterior • Origin: 1.posterior, proximal tibia 2.interosseous membrane 3.medial surface of fibula • Insertion: 1.navicular tuberosity (principle) 2.all 3 cuneiforms (plantar surface) 3.bases of 2nd-4th metatarsals 4.cuboid 5.sustentaculum tali of calcaneus • Action: 1.stabilizes ankle 2.inversion & adduction of foot 3.prevents hyperpronation while in gait 4.weak plantarflexion of ankle • Blood: 1.peroneal artery 2.posterior tibial artery • Nerve: tibial nerve, L5,S1

 Flexor hallucis longus • Origin: 1.posterior, inferior 2/3 of fibula 2.interosseous membrane 3.crural fascia & posterior intermuscular septum • Insertion: plantar surface of distal phalanx of hallux • Action: 1.flexes big toe (hallux) 2.weak plantarflexion of the foot 3.weak inversion & adduction of foot • Blood: 1.peroneal artery 2.posterior tibial artery • Nerve: tibial nerve, L5,S1,2

 Lateral Leg Musculature

 Peroneus longus • Origin: 1.head of the fibula 2.proximal 2/3 of lateral fibula 3.adjacent intermuscular septum • Insertion: 1.plantar surface of cuboid 2.base of 1st & (2nd) metatarsal 3.plantar surface of medial cuneiform • Action: 1.eversion & abduction of the foot 2.weak plantarflexion of the foot at the transverse tarsal joint • Blood: muscular branches of the peroneal artery • Nerve: superficial peroneal nerve, L4,5,S1
 Peroneus brevis • Origin: 1.distal 2/3 of lateral fibula 2.posterior and anterior intermuscular septum • Insertion: tuberosity on lateral aspect of base of 5th metatarsal • Action: 1.eversion & abduction of the foot 2.weak plantarflexion of foot • Blood: muscular branches of the peroneal artery • Nerve: superficial peroneal nerve, L4,5,S1 
Anterior Leg Musculature 
Tibialis anterior • Origin: 1.lateral tibial condyle 2.proximal 2/3 of anteriolateral surface of tibia 3.interosseous membrane 4.anterior intermuscular septum & crural fascia • Insertion: 1.medial & plantar surface of base of 1st metatarsal 2.medial & plantar surface of the cuneiform • Action: 1.strongest dorsiflexor 2.inverts & adducts the foot • Blood: anterior tibial artery • Nerve: deep peroneal nerve, L4,5,S1
 Extensor hallucis longus • Origin: 1.medial aspect of the fibula 2.interosseous membrane 3.crural fascia • Insertion: dorsal surface of base of proximal and distal phalanx of hallux • Action: 1.extends distal phalanx of big toe 2.weak dorsiflexor 3.weak inversion & adduction • Blood: anterior tibial artery • Nerve: deep peroneal nerve, L4,5,S1
Extensor digitorum longus • Origin: 1.lateral condyle of the tibia 2.upper anterior surface of fibula 3.interosseous membrane 4.crural fascia • Insertion: • dorsal surface of the bases of the middle & distal phalanxes of the 2nd-5th rays • (via 4 tendons and giving a fibrous expansion) • Action: 1.extends the lateral 4 toes 2.weak dorsiflexor & everts foot • Blood: anterior tibial artery • Nerve: deep peroneal nerve, L4,5,S1 
Peroneus tertius • Origin: 1.distal 1/3 of anterior fibula 2.distal & lateral aspect of extensor digitorum • Insertion: dorsal surface of base of 5th metatarsal • Action: 1.extends the 5th toe 2.weak dorsiflexor & everts foot • Blood: anterior tibial artery • Nerve: deep peroneal nerve, L4,5,S1
Foot Musculature Medial group 
Abductor hallucis • Origin: 1.medial process of calcaneal tuberosity 2.flexor retinaculum 3.plantar aponeurosis 4.medial intermuscular septum • Insertion: medial aspect of base of proximal phalanx of hallux • Action: 1.flexes the big toe (primary action) 2.may assist in abduction of big toe • Blood: medial plantar artery • Nerve: medial plantar nerve, L5,S1
 Flexor hallucis brevis • Origin: 1.medial aspect of the cuboid 2.lateral cuneiform • Insertion: 1.medial aspect of base of proximal phalanx of hallux 2.lateral aspect of base of proximal phalanx of hallux • Action: flexes hallux at MTP • Blood: medial plantar artery • Nerve: medial plantar nerve, L5,S1 
Adductor hallucis • Origin: 1.oblique head: base of 2nd-4th metatarsals & long plantar ligament 2.transverse head: deep transverse metatarsal ligament & plantar ligaments at MTP joints • Insertion: lateral aspect of base of proximal phalanx of hallux • Action: 1.adduction of hallux at MTP 2.flexes hallux at MTP • Blood: lateral plantar artery • Nerve: lateral plantar nerve, S1,2 
Middle group 
Flexor digitorum brevis • Origin: 1.medial process of calcaneal tuberosity 2.plantar aponeurosis • Insertion: • both sides of the bases of the middle phalanx of rays 2-5 • (each of the 4 tendons splits forming tunnel for FDL) • Action: flexes toes 2-5 • Blood: medial plantar artery • Nerve: medial plantar nerve, L5,S1
 Quadratus plantae • Origin: 1.medial head: medial calcaneus 2.lateral head: lateral calcaneus & long plantar ligament • Insertion: • lateral margin of tendon of flexor digitorum longus (FDL) • may send slips into the distal tendons • Action: 1.assists FDL in flexing the distal phalanxes of 2nd-5th toes 2.corrects FDL from pulling toes medially • Blood: lateral plantar artery • Nerve: lateral plantar nerve, S1,2
 Lumbricals • Origin: from tendons of FDL: 1.1st: medial aspect of tendon to 2nd ray 2.2nd-4th: two heads between the tendons in which they lie • Insertion: extensor tendons of EDL on dorsal foot • Action: 1.flex proximal phalanges at MTP 2.extend middle & distal phalanges at IP • Blood: 1.1st: medial plantar artery 2.2nd-4th: lateral plantar artery • Nerve: 1.1st: medial plantar nerve, L5,S1 2.2nd-4th: lateral plantar nerve, S1,2 
Plantar interossei (3 muscles) • Origin: medial aspect of 3rd-5th metatarsals (each muscle has a single head) • Insertion: medial aspect of base of proximal phalanx of the same ray (of 3rd-5th rays) • Action: 1.adduct toes 3-5 2.flex toes 3-5 • Blood: lateral plantar arch • Nerve: lateral plantar nerve (deep branch), S1,2 
Dorsal interossei (4 muscles) • Origin: from both metatarsals between which they lie • Insertion: base of proximal phalanx closest to the axis of the foot (2nd ray) • Action: 1.abduct toes 2-4 2.flexes toes 2-4 at MTP • Blood: lateral plantar arch • Nerve: lateral plantar nerve (deep branch), S1,2 
Lateral group 
Abductor digiti minimi • Origin: 1.lateral & medial processes of the calcaneal tuberosity 2.plantar aponeurosis 3.lateral intermuscular septum • Insertion: lateral aspect of base of proximal phalanx of 5th ray • Action: 1.abducts 5th toe 2.aids in flexing • Blood: lateral plantar artery • Nerve: lateral plantar nerve, S1,2 
Abductor ossis metatarsi quinti • Origin: from fibers of abductor digiti minimi • Insertion: into the 5th metatarsal • Action: abducts the 5th ray • Blood: lateral plantar artery • Nerve: lateral plantar nerve, S1,2
 Flexor digiti minimi brevis • Origin: 1.base of 5th metatarsal 2.digital sheath of peroneus longus • Insertion: lateral aspect of base of proximal phalanx of 5th ray • Action: flexes the 5th toe at MTP • Blood: lateral plantar artery • Nerve: lateral plantar nerve, S1,2 
Opponens digiti minimi brevis • Action: opposes the digiti minimi • Blood: lateral plantar artery • Nerve: lateral plantar nerve, S1,2 Dorsal foot muscles Extensor hallucis brevis • Origin: 1.upper anterolateral calcaneus 2.inferior extensor retinaculum • Insertion: base of proximal phalanx of hallux • Action: extends hallux • Blood: dorsalis pedis artery • Nerve: deep peroneal nerve, L4,5
 Extensor digitorum brevis • Origin: 1.upper anterolateral calcaneus 2.inferior extensor retinaculum • Insertion: middle & distal phalanges of 2nd-4th rays (via EDL) • Action: extends 2nd-4th rays • Blood: dorsalis pedis artery • Nerve: deep peroneal nerve, L4,5 

Methodology of Practical Class Work 

Study the area of leg and foot

The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. To study the leg muscles.
	1. To find the anterior, lateral and posterior muscle groups in leg.

2. To find points of their attachment, name the boundaries.

	2. To study muscles of the foot.
	1. To find muscles of the foot sole.

2. To show muscles of the foot dorsum.

	3. To study the fascias and topography of leg and  foot.
	1. To find leg fascia, name its peculiarities (septums and retinaculums formation in the ankle joint region).

2. To find canals and grooves of leg and foot. To name the muscles that bound them.

	4. To dissect muscles of leg and foot. 
	1. To dissect muscles of leg.

2. To dissect muscles of foot.


The student has to do the notes according to all items of independent work (to write the dictionary of anatomical terms; to describe studied muscles according plan of description).  To draw a scheme of topographic formations of the lower limb. Prepare for objective test on myology. 

Tests:

1.  Muscles of the anterior group of the leg:

A. Long peroneal muscle, short peroneal muscle

B. Triceps surae muscle, flexor digitorum longus muscle, flexor hallucis longus muscle

C. Anterior tibial muscle

D. Extensor digitorum longus muscle, extensor hallucis longus muscle

2.  Function of the anterior tibial muscle is:

A.  Abduction of foot

B. Pronation of foot

C. Extension of foot

D. Supination of foot

3.  Function of the long and short peroneal muscles:

A. Supination and extension of foot

B. Pronation and flexion of foot

C. Extension of big toe

D. Extension of little toe

4.  What muscles attach to the calcaneal tuberosity?

A. Posterior tibial muscle, long flexor of big toe

B. Posterior tibial muscle, long flexor of toes

C. Triceps surae muscle, plantar muscle

D. Triceps surae muscle, popliteal muscle

5.  What muscles transform into the Achilles’ tendon?

A. Long flexor of toes, posterior tibial muscle

B. Triceps surae muscle, plantar muscle

C. Soleus muscle, posterior tibial muscle

D. Long tibial muscle, short tibial muscle

References:

 а) basic 

1. Gray's Anatomy for Students / Richard L. Drake Ph.D, A. Wayne Vogl, Adam W.M. Mitchell, - 2010, 2092 p .

2. Clinically Oriented Anatomy / by Keith L. Moore, Anne M. R. Agur, 2013 .

3. Atlas of Human Anatomy / Frank H. Netter,- 5 edition, - 2011 by Saunders, an Imprint of Elsevior Inc .

4. Materials preparation for lectures 6. Materials preparation for practical classes 

b) additional

1. Lecture .

2. Human anatomy & physiology / Elaine N. Marieb, Katja Hoehn., San Francisco : Benjamin Cummings, 2010., 8th edition .
3.   "Human Anatomy", V.G.Koveshnikov, 2011
4  "Atlas of Human Anatomy", Sobotta, 2010
5  "A Color Atlas of Human Anatomy", R.M.H.McMinn, R.T.Hutchings, J.Pegington, 2006
6  "Gray's Anatomy", Henry Gray F.R.S., 2001
Questions for final control:

1. Leg muscles.

2. Dorsal and plantar foot muscles.

3. Fascia lata.

4. Grooves, canals, triangles, fossas of lower limb.

5 . Tests and clinical tasks on theme.

Clinic tasks

1. The patient complains to the acute pain above to a region of heel and impossibility to lift a body standing on tiptoe after a trauma of the lower leg. The tendon of what muscle is damaged?

A. tibialis posterior muscle

B. tibialis anterior muscle

C. peroneus brevis muscle

D. peroneus longus muscle

E. triceps surae muscle

2.Because of trauma a victim had intense pain, swelling of anterior surface of leg. Dorsiflexion of foot is laboured. Which muscle function is disrurbed?

A. M. flexor hallucis longus.

B. M. flexor digitorum longus.

C. M. peroneus brevis. 

D. M. tibialis anterior.

E. M. peroneus longus.

3. The fracture of a medial malleolus of a tibia with a damage of muscles tendons the leg have found out in the patient after the trauma. What muscles tendons have suffered?

A. posterior tibial muscle, flexor hallucis longus, flexor digitorum longus

B. long and short peroneus muscles

C. anterior tibial muscle, extensor hallucis longus, extensor digitorum longus

D. triceps surae and plantaris muscles

E. extensor hallucis brevis, extensor digitorum brevis

4. The sportsman has the rupture of Achilles' tendon. Define, what is damaged muscle?

A. triceps surae muscle

B. anterior tibial

C. posterior tibial

D. peroneus longus

E. biceps femoris muscle

5.The anterior group muscles of the leg were damaged because of fracture the tibia. What muscles' function can be broken?

A. peroneus longus muscle

B. flexor digitorum longus

C. extensor hallucis longus muscle

D. soleus muscle

E. extensor digitorum brevis muscle

NEXT TOPIC: TOPOGRAPHIC FORMATIONS OF HEAD, NECK AND TRUNK
