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Methodical Instruction for Lesson  № 7 (2 hours)
 Theme. BONES OF LEG AND FOOT.

Professional orientation for student: Bones of the lower leg (tibia and fibula) form the middle part of the free lower limb. But only one tibial bone is connected with a femur in a knee joint. The vertical (mechanical) axis the lower limb passes from center of the head of femur through the middle of a knee joint to the middle of talocrural and below it coincides with a longitudinal axis of tibia which thus carries on itself all gravity of a body. Strong deviation of the axis of a tibial bone to lateral or medial sides change the form of the lower extremities to X-shape (knock-knee, genu valgum) or O- shape (bowleg, genu varum). Foot carries on itself gravity of all overlying parts. It courses to formation of special structure of first part foot- tarsus at the human. The calcaneus is one of the main strong points of the foot. Therefore it has the greatest sizes and durability. The talus bone of the human has the big size in comparison with the same bone of animals and a lot of articulate surfaces since it is connected to bones of lower leg above and a navicular in front. Other bones of a tarsus were also become rather massive. 

Foot as the terminal support of a body, has lost properties of seizing leg available in monkeys because of what the toes were strongly truncated. The big toe stands in row with others and does not have more mobility. Foot has got the form of the arch smoothing out the jerks and shaking doring walking and run. Therefore studying the structure the lower leg and foot bones is necessary for other parts of Anatomy (arthrosyndesmology, myology) and to clinicians of various specialities (traumatologists, orthopedists, surgeons).

Aim: To study the structure of the tibia, fibula and bones of foot. Find, call and display on separate preparates elements of bone structure, orient them in space, distinguish between right and left. Learn how to find, name and show on bones individual elements of the structure, orient them in space, distinguish between right and left .

The student should know:

- Latin terminology of the theme (the name of bones and their anatomic formations);

- the structure of a tibia bone and functions of its formations;

- the structure of a fibula and functions of its formation;

- the structure of the foot: parts, bones;

- X-ray anatomy of bones of the lower limb;

- X-ray anatomy of all bones of a skeleton in prenatal and postnatal periods of life.

The student should be able to name and show:

1. Correct functional position of bones of the leg and foot on skeleton.

2. Belonging of these bones to the right or left lower limb.

3. Anatomic formations of a tibia, and fibula.

4. Parts of foot, the bones forming them and their anatomic formations.

5. Correct functional position of foot bones (their sequence of locating in each row).

6. On separate X-ray of bones of a skeleton primary and secondary ossification centers.

7. To describe the X-ray of pelvis and a thigh, lower leg and foot.

Questions of initial level:

Parts of upper limb.

Bones of upper limb.

Anatomical structure of humerus.

Bones of forearm. Anatomical structure.

Position of ulna and radius within forearm.

Bones of the hand.

X-ray image of upper limb bones.

Equipment: skeleton, set of bones of upper and lower limbs, set of X-ray.


Content of topic
LEG AND FOOT BONES 

Tibia is positioned medially in leg and fibula - laterally .

The tibia has a somewhat triangular shaft and proximal and distal ends. At the proximal end lie the medial and lateral condyles. The proximal surface, the superior articular facet is interrupted by the intercondytar eminence. This elevation is subdivided into a medial and a lateral intercondylar tubercle. In front of and behind the eminence lie the anterior and posterior intercondylar area. The three-sided shaft of the tibia has a medial, lateral margins and sharp anterior margin, which proximally becomes the tibial tuberosity and is flattened distally. Margins separate the medial, lateral and posterior surfaces. Proximally on the posterior surface of the shaft of the tibia is a slightly roughened area, the musclu solei line .

The distal end is prolonged medially to form the medial malleolus with its malleolar articular surface. The malleolar groove runs along its posterior surface .

The inferior articular surface of the tibia, which lies on the lower surface of the distal end of the tibia, articulates with the talus. On the lateral side, in the fibular notch, there is a syndesmotic connection, i. e., a fibrous joint, with the fibula .

Fibula consists of two extremities and a shaft. The proximal end is the head of the fibula with its articular facet and a small protuberance, the apex of the flbula head. The shaft of the fibula is approximately triangular in its middle part and has three margins and three surfaces. On the lateral surface of the distal end, which expands distalward, there is the large, flat lateral malleolus with a facet for articulation with the talus on its inner surface. Behind it there is a deep groove, the lateral malleolar fossa, to which the posterior talofibular ligament is attached .

Bones of the foot are divided into tarsal, metatarsal and phalanx bones .

Tarsal bones are positioned in 2 groups: proximal and distal. Proximal group includes talus, calcaneus. Distal group contains navicular, cuboid, lateral, intermedial and medial cuneiform bones .

Metatarsal bones (five) each have a head, a body and a base. On all of the there are articular facets at one end (base) for articulation with the tarsal and at the other (head) for the phalanges .

The bones of the digits: Each digit consists of more than one bone. namely a proximal, a medial and a distal phalanx. The sole exception is the halux, which has only two phalanges. At the distal end of the distal phalanx there is a the tuberosity of the distal phalanx .

Methodology of practical class:
Self studying the anatomy of the tibia, fibula and foot .

Independently, with consultation by teacher, using textbooks and atlases, explore the anatomy of the bones of leg and foot in certain preparations and skeleton .

The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. Consider the X-ray of pelvis and a thigh.
	1. Show on X-ray the components of pelvic bone, acetabulum and obturator foramen.

2. Find on X-ray the parts of femur.

	2. Study a structure of tibia.
	1. Find the basic formations of diaphysis and epiphyses of a tibia.

	3. Study a structure of fibula.
	1. Find the basic formations of diaphysis and epiphyses of a fibula.

	4. Study a structure of foot.
	1. Find the parts foot. 

2. Consider the bones of a tarsus and their basic formations.

3. Consider a structure of bones of metatarsus. 

4. Consider a structure of bones of toes.

	5. Consider the X-ray of the lower leg and foot.
	1. Find on X-ray the basic parts of tibia and fibula.

2. Find on X-ray the parts of foot and bones forming them.


The student has to do the notes according to all items of independent work (write the dictionary of anatomical terms; reflect the features of pelvic, femoral bones and bones of the leg and foot).

Tests and situational tasks:
1. What bones form the lower extremity? 

A. Femoral bone;
 B. tibial bone; 

C. The bones of the foot;
 D. Pelvic bones; 

E. Malohomilkovi bone .

2. The Skeleton of human lower limb is formed by the following bones: 

A. tibia, femur; 

B. sciatic, iliac;
 C., iliac; Pubic;
 D. Pelvic .

E. sciatic, pubic
 3. What bone is part of the of the lower extremity of human skeleton ? 

A. patella; 

B. sciatic; 

C Pubic;
 D. clubs .

E. Kryzhova .

4. Builder, felt from a height on his left side, he felt a strong pain in the upper third of the left thigh. Left leg can not, moves and the left lower limb can not perform. Growing swelling in the left hip joint and signs of blood loss. What bones can be damaged?
A. ribs; 

B. pubic bone; 

C. femoral neck; 

D. Lumbar vertebrae;
E. sacrum .

5. Doing gymnastics, she fell on the buttocks. The next day she began to feel a sharp pain at the effort and when she tried to sit and walk . When doctor reviewed sacral area under the skin he found hematoma. What are the bones that can be damaged? 

A. - ischium;
B. - chest; 

C. - coccyx; 

D. - femur; 

E. - pubic bone . 
Correct answers to tests and situational tasks: 1. D., A. 2, A. 3, 4. C. 5. c .

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:

Parts of lower limb.

Main formations of a tibia, and fibula.

Belonging of tibia and fibula to the right or left lower limb.

Parts of foot, the bones forming them.

Anatomic structure of tarsal, metatarsal, phalangeal bones.

Order, terms of ossification and synostosing of lower limb bones.

Anomalies and variants of development of lower limb bones.

X-ray of lower limb.

Tests and clinical tasks on theme.

Control of knowledge with the help of situational tasks

1.78-years-old woman has traumatized one of the free lower limb bones after falling. Nutrition of head of this bone is disturbed. Objective findings: swelling, palpatory tenderness, haematoma within upper segment of free lower limb. Which bone was traumatized?

A. Fibula.

B. Femur.

C. Tibia.

D. Talus.

E. Calcaneus.

2.After trauma at the patient is marked a tumescence, edema and hematoma on the medial side of superior third of the leg. Which from the bones of a leg is injured of what its part?

A. Diaphysis of a fibula

B. Metaphyseal zone of a tibia

C. Metaphyseal zone of a fibula

D. Diaphysis of a tibia

E. Apophysis of a tibia

3. A man got trauma as the result of direct impact on internal surface of the middle third of shin. Fracture of what anatomic formation is most possible?

A. Diaphysis of a tibia

B. Distal epiphysis of a fibula

C. Distal epiphysis of a tibia

D. Proximal epiphysis of a tibia

E. Proximal epiphysis of a fibula

4. A patient of 45 years old complains on a pain in region of foot. At medical investigation: oedema, morbidity, and a hematoma on the medial side of a dorsum of a foot. The patient cannot step on a sick leg. Fracture of what tarsal bones is most probable in this case?

A. Navicular

B. Calcaneus

C. Cuboid

D. Lateral cuneiform

E. Talus 
NEXT TOPIC: CONCLUSIVE LESSON ABOUT OSTEOLOGY
