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Methodical Instruction for LESSON
Theme: MUSCLES AND FASCIAE OF THE HAND

Professional orientation for students: Muscles of the arm and the forearm affect the joints of the upper limbs, providing functioning as organ of labor. Muscles of the arm are located on the anterior and posterior surface of the arm, insert onto the bones of forearm, and affect the elbow joint,  making movements around frontal axis. Forearm muscles are also divided into  two grous - anterior and posterior, flexing and extensing hand and digits, pronating and supinating hand. Fascias of the arm and forearm provide isolation of anterior and posterior groups of muscles, localizing to some extend the pathologic process spreading when the latter appears. Hand muscles are located on the palmar surface of hand between carpal bones. They are short, insert to proximal digital falangs, and provide delicate movements of fingers, that is very useful in human’s everyday work. Between the muscles of the pectoral girdle and upper limb the holes, canals and fissures exist for the blood vessels and nerves passage. Besides, muscles of the pectoral girdle and upper limb form te walls of axillary and cubital fossae. Fascias surround every muscle separately and group of muscles in general, isolating with septals anterior and posterior surfaces. Besides,  the fascia of forearm thickens in its distal part, pass above the bones of forearm posteriorly and carpal bones anteriorly and form bony-fibrous canal in the wrist region for vessels and synovial sheaths of forearm muscle tendons.

Thus, knowledge of fascias and topography of the upper limb is necessary for course in topographic anatomy and traumatology for prevention of purulent processes spreading.

Aim: To study development, location and function of arm and forearm muscles. To teach the students to find separate muscles, their origin and insertion, to determine their function. To study hand muscles, their classification, origin, insertion, function; the structure and peculiarities of upper limb fascias. To study the structure of axillary and cubital fossas, their content. To study fissures and canals of the upper limb, know their content.

The student should know:

- Latin terminology of theme;

- description of arm and forearm muscles (name, origin, insertion, function);

- classification of hand muscles;

- hand muscles: name, origin, insertion, function;

- fascias of the upper limb, their structure, peculiarities;

- grooves and canals of the upper limb.

The student should be able to name and show:

- the points of origin and insertion of upper limb muscles;

- muscles of upper limb;

- fascias of the upper limb on the cadaver;

- the bounds of fissures and canals of the upper limb;

- the walls (holes and triangles) of  axillary and cubital fossas, their content;

- the muscles, affecting the joints of the hand;

- dissect separate muscles of hand.

- to obtain the skills in dissecting hand muscles and upper limb fascias.

Questions of initial level:

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.

Equipment: skeleton, separate bones of upper limb, demonstration cadaver.
Content of topic
The Medial Volar Muscles Palmaris brevis.

Flexor digiti quinti brevis.

Abductor digiti quinti.

Opponens digiti quinti.

The Palmaris brevis is a thin, quadrilateral muscle, placed beneath the integument of the ulnar side of the hand. It arises by tendinous fasciculi from the transverse carpal ligament and palmar aponeurosis; the fleshy fibers are inserted into the skin on the ulnar border of the palm of the hand.

 The Abductor digiti quinti (Abductor minimi digiti) is situated on the ulnar border of the palm of the hand. It arises from the pisiform bone and from the tendon of the Flexor carpi ulnaris, and ends in a flat tendon, which divides into two slips; one is inserted into the ulnar side of the base of the first phalanx of the little finger; the other into the ulnar border of the aponeurosis of the Extensor digiti quinti proprius.

The Flexor digiti quinti brevis (Flexor brevis minimi digiti) lies on the same plane as the preceding muscle, on its radial side. It arises from the convex surface of the hamulus of the hamate bone, and the volar surface of the transverse carpal ligament, and is inserted into the ulnar side of the base of the first phalanx of the little finger.

It is separated from the Abductor, at its origin, by the deep branches of the ulnar artery and nerve. This muscle is sometimes wanting; the Abductor is then, usually, of large size.

The Opponens digiti quinti (Opponens minimi digiti) is of a triangular form, and placed immediately beneath the preceding muscles. It arises from the convexity of the hamulus of the hamate bone, and contiguous portion of the transverse carpal ligament; it is inserted into the whole length of the metacarpal bone of the little finger, along its ulnar margin.

Variations.—The Palmaris brevis varies greatly in size. The Abductor digiti quinti may be divided into two or three slips or united with the Flexor digiti quinti brevis.

Accessory head from the tendon of the Flexor carpi ulnaris, the transverse carpal ligament, the fascia of the forearm or the tendon of the Palmaris longus. A portion of the muscle may insert into the metacarpal, or separate slips the Pisimetacarpus, Pisiuncinatus or the Pisiannularis muscle may exist.

Nerves.—All the muscles of this group are supplied by the eighth cervical nerve through the ulnar nerve.

Actions.—The Abductor and Flexor digiti quinti brevis abduct the little finger from the ring finger and assist in flexing the proximal phalanx. The Opponens digiti quinti draws forward the fifth metacarpal bone, so as to deepen the hollow of the palm. The Palmaris brevis corrugates the skin on the ulnar side of the palm.

3. The Intermediate Muscles Lumbricales.

Interossei.

The Lumbricales are four small fleshy fasciculi, associated with the tendons of the Flexor digitorum profundus. The first and second arise from the radial sides and volar surfaces of the tendons of the index and middle fingers respectively; the third, from the contiguous sides of the tendons of the middle and ring fingers; and the fourth, from the contiguous sides of the tendons of the ring and little fingers.

Each passes to the radial side of the corresponding finger, and opposite the metacarpophalangeal articulation is inserted into the tendinous expansion of the Extensor digitorum communis covering the dorsal aspect of the finger.

Variations.—The Lumbricales vary in number from two to five or six and there is considerable variation in insertions.

The Interossei are so named from occupying the intervals between the metacarpal bones, and are divided into two sets, a dorsal and a volar.

The Interossei dorsales (Dorsal interossei) are four in number, and occupy the intervals between the metacarpal bones. They are bipenniform muscles, each arising by two heads from the adjacent sides of the metacarpal bones, but more extensively from the metacarpal bone of the finger into which the muscle is inserted. They are inserted into the bases of the first phalanges and into the aponeuroses of the tendons of the Extensor digitorum communis. Between the double origin of each of these muscles is a narrow triangular interval; through the first of these the radial artery passes; through each of the other three a perforating branch from the deep volar arch is transmitted.

The first or Abductor indicis is larger than the others. It is flat, triangular in form, and arises by two heads, separated by a fibrous arch for the passage of the radial artery from the dorsum to the palm of the hand. The lateral head arises from the proximal half of the ulnar border of the first metacarpal bone; the medial head, from almost the entire length of the radial border of the second metacarpal bone; the tendon is inserted into the radial side of the index finger. The second and third are inserted into the middle finger, the former into its radial, the latter into its ulnar side.

The fourth is inserted into the ulnar side of the ring finger.

The Interossei volares (Palmar interossei), three in number, are smaller than the Interossei dorsales, and placed upon the volar surfaces of the metacarpal bones, rather than between them. Each arises from the entire length of the metacarpal bone of one finger, and is inserted into the side of the base of the first phalanx and aponeurotic expansion of the Extensor communis tendon to the same finger.

The first arises from the ulnar side of the second metacarpal bone, and is inserted into the same side of the first phalanx of the index finger. The second arises from the radial side of the fourth metacarpal bone, and is inserted into the same side of the ring finger. The third arises from the radial side of the fifth metacarpal bone, and is inserted into the same side of the little finger. From this account it may be seen that each finger is provided with two Interossei, with the exception of the little finger, in which the Abductor takes the place of one of the pair.

As already mentioned the medial head of the Flexor pollicis brevis is sometimes described as the Interosseus volaris primus.

Nerves.—The two lateral Lumbricales are supplied by the sixth and seventh cervical nerves, through the third and fourth digital branches of the median nerve; the two medial Lumbricales and all the Interossei are supplied by the eighth cervical nerve, through the deep palmar branch of the ulnar nerve. The third Lumbricalis frequently receives a twig from the median.

Actions.—The Interossei volares adduct the fingers to an imaginary line drawn longitudinally through the center of the middle finger; and the Interossei dorsales abduct the fingers from that line. In addition to this the Interossei, in conjunction with the Lumbricales, flex the first phalanges at the metacarpophalangeal joints, and extend the second and third phalanges in consequence of their insertions into the expansions of the Extensor tendons. The Extensor digitorum communis is believed to act almost entirely on the first phalanges.

Methodology of Pracical Class:
Study  hand muscles and fasciae

The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. To study muscles of hand
	1. To find and show three groups of hand muscles.

	2. To study the bony-fibrous canals in wrist joint area.
	1. To find canal boundaries on the anterior surface of wrist joint, their content.

	3. To study hand fascias. 
	1. To study the structure of palmar aponeurosis.

	4. To dissect hand muscles.
	1. To dissect muscles of thenar and middle compartment.


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).

Tests:


1.  What are the functions of the lumbrical muscles of a hand?

A. Adduction the fingers to the midline of a palm

B. Abduction of fingers from the midline

C. Flexion of proximal and extension of distal and middle phalanges of fingers (except for thumb)

D. Tense the palmar aponeurosis


2.  What are the boundaries of the radial sulcus of a forearm?

A. Brachioradial muscle, flexor carpi radialis

B. Flexor carpi radialis, flexor digitorum superficialis

C. Brachioradial muscle, brachial muscle

D. Pronator teres, brachial muscle


3.  What are the boundaries of the median sulcus of the forearm?

A. Flexor digitorum superficialis, flexor carpi ulnaris

B. Flexor carpi radialis, flexor digitorum superficialis

C. Flexor carpi radialis, brachioradial muscle

D. Brachioradial muscle


4.  Which muscles supinate a forearm and hand?

A. Brachioradialis.

B. Supinator.

C. Triceps brachii.

D. Anconeus.


5.  Which muscles tense palmar aponeurosis?

A. Palmaris longus.

B. Biceps brachii.

C. Flexor carpi radialis.

D. Palmaris brevis.

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. Anterior forearm muscles, function.

2. Posterior forearm muscles, function.

3. Which bones give attachment to hand flexors?

4. Which bones give attachment to finger flexors?

5. Which bones give attachment to pronators and supinators?

6. Classification of muscles of hand. Function.

7. Features of upper limb fascia.

8. Grooves and canals of upper limb.

9. “Anatomical snuff-box”, its borders.

10. Tests and clinical tasks on theme.
Clinical  tasks 
1.The victim has damage of the 4th synovial sheath of the hand because of blow by a dorsum of the hand with an acute subject. What are the muscles' tendons have received the trauma?

A. extensor digitorum muscle

B. extensor carpi ulnaris muscle

C. extensor carpi radialis muscle

D. Flexor digitorum profundus muscle

E. brachioradialis muscle

2.The patient 32 years old with affection of an ulnar nerve cannot bring together to a median line II and IV fingers. What muscles function is broken?

A. dorsal interosseous muscles

B. palmar interosseous muscles

C. lumbrical muscle

D. palmaris brevis muscle

E. abductor digiti minimi muscle

3.The 35 years old male patient with a trauma of the left hand was arrived to traumatologic department. The cut wound of a palmar surface of the left hand and impossibility of flexion the middle phalanxes of II-V fingers were detected after the examination. What are damaged muscles?

A. flexor digitorum profundus 

B. flexor digitorum superficialis

C. lumbrical muscles

D. palmar interosseous muscles

E. dorsal interosseous muscles

4.The 36 years-old male patient with a trauma of the right hand has arrived to emergency station. During the examination it is detected: the cut wound of a palmar surface of the right hand; middle and distal phalanxes of II-V of fingers are not flexed. What are the damaged muscles?

A. flexor digitorum superficialis and lumbrical muscles

B. flexor digitorum superficialisand flexor digitorum profundus

C. flexor digitorum profundus and lumbrical muscles

D. lumbrical muscles and palmar interosseous muscles

E. palmar and dorsal interosseous muscles

5.The 38 years old male patient with a trauma of the right hand has arrived to emergency station. During the examination it is detected: the cut wound in a region thenar of the right hand; distal phalanx of thumb is not flexed. What is the damaged muscle?

A. Adductor pollicis muscle

B. flexor pollicis brevis muscle

C. abductor pollicis brevis muscle

D. opponens pollicis muscle

E. flexor pollicis longus muscle

NEXT  TOPIC: MUSCLES AND FASCIAE OF THE PELVIS AND PERINEUM
