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Methodical Instruction for LESSON
Theme. MUSCLES AND FASCIAE OF THE PELVIS AND PERINEUM

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

Pelvic (Gluteal) Musculature

 External group

Tensor fasciae latae • Origin: 1.anterior aspect of iliac crest 2.anterior superior iliac spine (ASIS) • Insertion: anterior aspect of IT band, below greater trochanter • Action: 1.hip flexion 2.medially rotate & abduct a flexed thigh 3.tenses IT tract to support femur on the tibia during standing • Blood: 1.superior gluteal artery 2.lateral femoral circumflex artery • Nerve: superior gluteal nerve, L4,5,S1 

Gluteus maximus • Origin: 1.outer rim of ilium (medial aspect) 2.dorsal surface of sacrum and coccyx 3.sacrotuberous ligament • Insertion: 1.IT band (primary insertion) 2.gluteal tuberosity of femur • Action: 1.powerful extensor of hip 2.laterally rotates thigh 3.upper fibers aid in abduction of thigh 4.fibers of IT band stabilize a fully extended knee • Blood: 1.inferior gluteal artery (primary) 2.superior gluteal artery • Nerve: inferior gluteal nerve, L5,S1,

 Gluteus medius • Origin: 1.outer aspect of ilium (between iliac crest and anterior and posterior gluteal lines) 2.upper fascia (AKA gluteal aponeurosis) • Insertion: superior aspect of greater trochanter • Action: 1.anterior and lateral fibers abduct and medially rotate the thigh 2.posterior fibers may laterally rotate thigh 3.stabilizes the pelvis and prevents free limb from sagging during gait • Blood: superior gluteal artery • Nerve: superior gluteal nerve, L4,5,S1 Gluteus minimus • Origin: outer aspect of ilium (between anterior and inferior gluteal lines) • Insertion: 1.greater trochanter (anterior to medius) 2.articular capsule of hip joint • Action: 1.abduct and medially rotate the thigh 2.stabilizes the pelvis and prevents free limb from sagging during gait • Blood: superior gluteal artery • Nerve: superior gluteal nerve, L4,5,S1

 Piriformis • Origin: pelvic surface of sacrum (anterior portion) • Insertion: medial surface of greater trochanter (through greater sciatic foramen) • Action: 1.lateral rotation of extended thigh 2.abducts a flexed thigh • Blood: 1.superior gluteal artery 2.inferior gluteal artery • Nerve: nerve to piriformis, S1,2 

Superior gemellus • Origin: ischial spine • Insertion: medial aspect of greater trochanter via upper tendon of obturator internus • Action: 1.laterally rotates femur 2.abducts thigh when flexed • Blood: inferior gluteal artery • Nerve: nerve to obturator internus, L5,S1,2 

Inferior gemellus • Origin: ischial tuberosity • Insertion: medial aspect of greater trochanter via lower tendon of obturator internus • Action: laterally rotates femur • Blood: inferior gluteal artery • Nerve: nerve to quadratus femoris, L4,5,S1 
Obturator externus • Origin: 1.medial surface of obturator foramen 2.external surface of obturator membrane • Insertion: trochanteric fossa of femur • Action: 1.laterally rotates thigh 2.assists in flexion of hip joint • Blood: obturator artery • Nerve: obturator nerve, L2,3,4 The Obturator externus .

Methodology of Practical Class  Work 
Study the area of gluteal muscle, its beginning, attachment and function. The next step in studying the medium and small gluteal muscles, tendons internal obturator (with twins muscles) and muscle hips square. Probe external obturator muscle .

The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. To study the external and internal pelvic muscles.
	1. To find and show pelvic muscles (gluteus maximus, medius and minimus; piriformis, obturator internus, gemelli superior and inferior, quadratus femoris muscles).

	2. To dissect muscles of the hip region.
	1. To dissect internal and external muscles of pelvis.

2. To dissect anterior, medial and posterior thigh muscles.

	3. 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.  Place of attachment of the iliopsoas muscle:

A. Iliac fascia

B. Trochanter major of the femur

C. Ischium

D. Pubic bone

2.  Function of the iliopsoas muscle:

A. Flexion of the thigh

B. Extension of the thigh

C. Abduction of the thigh

D. Rotation of the thigh

3.  Functions of gluteus maximus muscle:

A. Abduction of the thigh

B. Rotation of the thigh

C. Extension of the flexed trunk

D. Extension of the thigh

4.  Place of attachment of the anterior thigh muscles:

A. Medial condyle of the tibia

B. Tuberosity of the tibia

C. Medial condyle of the femur

D. Head of the tibia

5.  Which muscle passes through greater sciatic foramen?

A. Lumbalis.

B. Piriformis.

C. Pectineus.

D. Obturatori internus.

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. Topographical point of orientation of the lower extremity muscles .

2. On what groups pelvic muscles are divided?
3. Internal pelvic muscles.

4. External pelvic muscles.

5. Intermuscular fiisure of gluteal region

6. Tests and clinical tasks on theme.

Clinical tasks

1.The patient cannot perform the abduction of a thigh because of hurt of gluteal region. What is the muscle has suffered because of hurt?

A. gluteus maximus muscle

B. gluteus minimus and medius muscles

C. periformis

D. iliopsoas muscle

E. quadratus femoris muscle

2.A function of the flexion a thigh in a hip joint was broken during the closed trauma of the abdominal cavity. What are the muscles have suffered because of the trauma?

A. iliopsoas muscle

B. quadratus femoris muscle

C. rectus abdominis muscle

D. externus abdominis muscle

E. transverses abdominis muscle

3.A victim can’t extend the leg after gunshot. What muscle is damaged?

A. Biceps femoris.

B. Sartorius.

C. Quadriceps femoris.

D. Gracilis.

E. Popliteus.

4.What movement would be affected by trauma of medial muscles of thigh?

A. Abduction of thigh.

B. Adduction of thigh.

C. Flexion of thigh.

D. Extension of thigh.

E. Supination of thigh.

NEXT TOPIC: MUSCLES AND FASCIAE OF THIGH
