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Methodical Instruction for Lesson  № 5 (2 hours)
Theme. BONES OF FOREARM AND HAND 
Professional orientation of students: Radial, ulnar bones and bones of a hand are part of free upper limb skeleton which is the organ of labour at human. The pronation and a supination of a hand (turn of a hand inside and outside) in particular is carried out in the joints between the ulnar and radial bones. The hand most of all adapts to labour activity. Carpal bones were decreased the fingers were extended became rather mobile. The thumb is set aside and can be opposed to other fingers. The humans’ hand can not only grasp the object but also can envelop it that is great importance for catching functions of the hand during different work. Therefore the knowledge of upper limb structure is necessary for studying other systems of the human (arthrosyndesmology, myology) and clinical disciplines (traumatology, orthopedics, surgery).

Aim: Learn how to find, call and show forearm and hand bones and parts in drugs, tell their structure.

The student should  know:

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

- parts of upper limb;

- parts free of upper limb;

- a structure of a humerus: its parts, formations of diaphysis, proximal and distal epiphysises their functions;

- a structure of an ulna: its parts, anatomic formations, their function;

- a structure of a radius: its parts, anatomic formations, their function;

- a structure of the hand: its parts, the forming bones, a structure, their functions;

- anomalies and variants of development of bones of upper limbs;

- ossification points of bones of upper limb;

- interpreting functional methods of bones of the upper limb examination.

The student should be able to name and show:

- correct functional position of the humerus.

- anatomic formations of a humerus, to show the locations of ossification centers.

- stages of development of bones of the limb.

- belonging of bones of the forearm to right or the left upper limb.

- anatomic formations of an ulna and a radius.

- parts of the hand, bones forming different parts of the hand and describe their structure.

- correct functional position of bones of a wrist and their locating in each row.

- belonging of a hand to the right or left upper limb.

- X-ray of the upper limb.

Questions of initial level:

1. Which are the bones of thorax?

2. Name and structure of sternum.

3. Name and classification of ribs.

4. Structure of ribs.

5. Features of 1-st, 11-th, 12-th ribs.

6. Structure of thorax, its main shapes, and their characteristic.

7. Anatomical structure of typical tubular bone.

8. Parts of upper limb.

9. Bones of shoulder girdle.

10. Name and structure of clavicle.

11. Name and structure of scapula.

Equipment: skeleton, set of vertebrae, sacrum, coccyx, sternum, ribs, separate bones of upper limb.

  Content of the topic

Ulna The ulna has a shaft and proximal and distal ends. The proximal end bears a hook- like process, the olecranon. Anteriorly the trochlear notch extends as far as the coronoid process, and laterally is the radial notch into which the articular circumference of the radius fits. At the junction with the shaft lies the ulnar tuberosity .

Laterally lies radial notch. The interosseous border lies laterally. The anterior surface is separated from the medial surface by the anterior border. The latter in turn is separated from the posterior surface by the posterior margin. In the middle of the ulna, on its anterior surface, is the nutrient foramen. The articular circumference is on the head of the ulna. At the distal end of the ulna is the small styloid process .

Radius The radius consists of a shaft and proximal and distal ends. At the proximal end is the head of the radius with the fovea articularis, which is continuous with the articular circumference. On the medial side of the transition between the neck of the radius and the shaft has the radial tuberosity. The shaft has a medially facing interosseous border, an anterior surface, and anterior border, a lateral surface and a posterior border, which forms the boundary between the lateral and the posterior surfaces. At the lower end of the radius lies the styloid process and medial to it is the ulnar notch. The carpal articular surface faces distally .

Bones of the hand consist of carpus, metacarpus and digits .

The carpus consists of eight carpal bones arranged in two rows of four. In the proximal rowfrom lateral to medial are the scaphoid, lunate, triquetrum and pisiform .

In the distal row from the lateral to the medial side are the trapezium, trapezoid, capitate and hamate .

The five metacarpals of the hand 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 carpals and at the other (head) for the phalanges .

Each digit consists of bones namely a proximal, a medial and a distal phalanx. The sole exception is the thumb, which has only two phalanges. At the distal end halanx there is the tuberosity of the distal phalanx .

Methodology of practical class 
1). Independently, with consultation with teacher, using textbooks and atlases, explore the anatomy of  bones forearm and hand in separate preparates and skeleton .

2). To study the anatomy of the humerus, forearm and hand in separate preparates and skeleton .

Program of self-preparations .

The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. Study the anomalies of development of extremities.
	1. Name the anomalies of development of the upper extremities.

2. Name anomalies of development of the lower extremities.

	2. Study the structure of ulna.
	1. Find the anatomic formations of epiphyses and diaphysis.

	3. Study the structure of radius.
	1. Find the anatomic formations of epiphyses and diaphysis.

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

2. Find and name bones of proximal and distal rows of a wrist. Consider theirs structure to mark the formation of radial and ulnar carpal elevations.

3. Find and name bones of metacarpus. Consider look their structure.

4. Find and study the bones of fingers of a hand.

	5.  Examine the X-ray of the forearm and the hand of the various age periods.
	1. Find the parts of bones of a forearm and a hand on the X-ray.

2. Using the X-ray find the ossification centers.


The student has to do the notes according to all items of independent work (write the dictionary of anatomical terms; reflect the features of a structure of humerus, ulnar and radius bones, bones of the hand).

Tests and situational tasks .

1. Specify anatomical forma
B. Trochlea humeri
C. Collum anatomicum 
D. Collum chirurgicum
 E. Tuberculum majus 
2. Specify anatomical formation on the proximal end of the humerus .

A. Epicondylus lateralis
 B. Fossa olecrani 
C. Sulcus nervi ulnaris 
D. Trochlea humeri 
E. Caput humeri
 
3. Specify part metacarpal bones .

A. Basis 
B. single correct option 
C. Corpus 
D. Caput 
E. all of the options 
4. The woman fell to the assigned arm. Which of the bones and where often break under these conditions? 
A. The bottom third of the ulna 
B. clavicle
 C. The upper third of the humerus 
D. The top third of the radius 
E. The lower third of the humerus 
5. After falling in the street a 45y.o. woman left arm sagging, very painful movements in the area of the shoulder joint. What is the preliminary diagnosis after examining by doctor in ambulance? A. fracture of the proximal phalanx of the little finger
 B. humerus fracture unit 
C. Fracture of the surgical neck of the humerus
 D. radius fracture 
E. ulna fracture 
Correct answers to tests and situational tasks: 1. B. 2. E., E. 3. 4. A. 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 

5. 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. Functional position of free upper limb (right or left).

2. Anatomic formations of radius.

3. Anatomic formations of ulna.
4. Parts of the hand.

5. Characteristic of carpal, metacarpal bones, and bones of fingers.

6. Types of ossification, examples.

7. Order, terms of ossification and synostosing of upper limb bones.

8. Anomalies and variants of development of upper limb bones.

9. X-ray of upper limb.

10. Tests and clinical tasks on theme.

Control of knowledge with the help of situational tasks

1. During excursion on ruins of old city the young man has fallen to the right arm. After one day he has addressed to the traumatologist with complaints on a severe pain in elbow joint. At medical examination: edema, morbidity in the region of a posterior part of elbow joint. What process and what bone has undergone to a trauma?

A. Radial process of the radius

B. Styloid process of the ulna

C. Coronoid process of the ulna

D. Radial process of the radius

E. Olecranon of the ulna

2.A trauma was received in the region of middle lateral part of forearm. What bone and what its part has undergone to a trauma?

A. Apophysis of radius

B. Apophysis of ulna

C. Epiphysis of ulna

D. Diaphysis of radius

E. Diaphysis of ulna

3.On X-ray film a fracture of laterally situated bone of forearm in inferior third is found out. What from bones of forearm is fractured also what its part?

A. Ulna, metaphysis

B. Ulna, an epiphysis

C. Radius, an epiphysis

D. Ulna, a diaphysis

E. Radius, a diaphysis

4. After trauma at the patient the morbidity, edema and hematoma of medial part of the wrist have observed. What from bones of a wrist has most likely undergone to a trauma?

A. Cuboid

B. Pisiform

C. Capitate

D. Trapezoid

E. Scaphoid

NEXT TOPIC: THE HIP BONE AND THE FEMUR

