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Lab Section

Elbow, Radioulnar, and Wrist Complex Muscles

Purpose:
To learn the actions, proximal attachments, and distal attachments of the muscles that act on the radius, ulna, carpals, and metacarpals at the humeroulnar (elbow), radioulnar, and radiocarpal (wrist) articulations.

Equipment:
Textbook, Flash Anatomy Cards, or other resource for muscle actions & attachments


Handout – Study Hints for Learning Muscle Attachments and Actions (from web page)


Articulated skeleton (to be provided by instructor)


Disarticulated skeleton (to be provided by instructor)

Background Information


As you continue your study of the muscles in this lab, remember to focus on the line of pull of the muscle. If you can draw in or visualize a line of pull for the muscle, you should be able to figure out what the muscle is capable of doing. Remember, for the purpose of learning joint actions caused by muscles, we will assume the distal bone is the moving bone and the proximal bone is fixed. If you can imagine tying a rope on the bone at the point of the distal attachment and pulling in the direction of the line of pull of the muscle, you can often figure out what the muscle does. If you get this picture in your head, it is often easier than memorizing the joint actions.


For this lab, you will learn the actions and attachments for the muscles of the elbow joint, the radioulnar joint, and the radiocarpal (wrist) joint. The elbow joint (also called the humeroulnar & humeroradial joints) is the articulation between the humerus and the radius/ulna. It is a uniaxial joint that permits the sagittal plane motions of flexion and extension. Hyperextension is not a normal movement at this joint. As you study the muscles, remember that a muscle that causes elbow joint movements must cross the elbow joint. Therefore, proximal attachments (origins) must be on the humerus or above, and distal attachments (insertions) must be on the radius, ulna, or some bone in the wrist and hand. If the muscle crosses the anterior aspect of the joint, it probably is a flexor. If it crosses the posterior aspect of the joint, it probably is an extensor. 

The radioulnar joint is the articulation between the radius and the ulna. This articulation occurs proximally (near the elbow) and distally (near the wrist). It is a uniaxial joint that permits the transverse plane motions of supination and pronation. The ulna is the fixed bone, and the radius is the bone that rotates around the ulna. As you study the muscles, remember that a muscle that causes RU joint movements must cross the RU joint. Therefore, proximal attachments (origins) must be on the ulna, humerus, or above, and distal attachments (insertions) must be on the radius. If the muscle crosses the anterior aspect of the joint, it probably is a pronator. If it crosses the posterior aspect of the joint, it probably is a supinator.

The wrist joint (also called the radiocarpal joint) is the articulation between the radius/ulna and the carpals. It is a biaxial joint that permits the sagittal plane motions of flexion, extension, and hyperextension, and the frontal plane motions of radial and ulnar deviation. Because it permits movements in these two planes, it also permits circumduction. As you study the muscles, remember that a muscle that causes wrist joint movements must cross the wrist joint. Therefore, proximal attachments (origins) must be on the radius, ulna, or humerus, and distal attachments (insertions) must be on the carpals, metacarpals, or phalanges. If the muscle crosses the anterior aspect of the joint, it probably is a flexor. If it crosses the posterior aspect of the joint, it probably is an extensor. If the distal attachment is on the radial side of the hand, it is probably a radial deviator. If the distal attachment is on the ulnar side of the hand, it is probably an ulna deviator. You will not learn all the muscles that cause movement at the wrist, only the 6 listed in this lab.
Procedures to be completed prior to lab:


1. Review the bony markings listed below for the humerus, ulna, radius, carpals, metacarpals, and phalanges. (Resource: BIOL 120 Lab Manual, or Flash Anatomy Cards – Bones)

	Humerus
	Ulna 

	Anatomical neck
	Body

	Body
	Coronoid process

	Capitulum
	Head

	Condyle
	Interosseous border

	Coronoid fossa
	Olecranon process

	Deltoid tuberosity
	Radial notch

	Head
	Styloid process

	Intertubercular (bicipital) groove
	Supinator crest

	Lateral epicondyle
	Trochlear notch

	Lateral supracondylar ridge
	Tuberosity of the ulna

	Lesser tubercle
	

	Greater tubercle
	Carpals

	Medial epicondyle
	Scaphoid (or Navicular)

	Medial supracondylar ridge
	Lunate

	Olecranon fossa
	Triquetrum

	Radial fossa
	Pisiform

	Surgical neck
	Trapezium (or Multangulus major) 

	Trochlea
	Trapezoid (or Multangulus minor)

	
	Capitate 

	Radius
	Hamate

	Ulnar notch
	

	Body 
	Metacarpals 1 – 5

	Carpal articular surface
	

	Head
	Phalanges 

	Interosseous border
	Proximal phalanx

	Neck
	Middle phalanx

	Radial tuberosity
	Distal phalanx

	Styloid process
	


2. Review the joint actions of the elbow, radioulnar, and wrist joints. (Text: Ch. 2)

3. Use the Handouts – Learning Muscle Attachments & Rules to Remember – and your Flash Anatomy Cards or other resource to review diagrams, actions, and attachments of the following muscles:

Elbow (Humeroradial and Humeroulnar Joints)


Biceps brachii (short head)
Triceps brachii (lateral head)
Brachioradialis


Biceps brachii (long head)
Triceps brachii (medial head)
Brachialis


Anconeus
Triceps brachii (long head)
Pronator teres

Radioulnar 


Biceps brachii (short head)
Pronator teres
Supinator


Biceps brachii (long head)
Pronator quadratus
Brachioradialis

Wrist (Radiocarpal Joint)


Flexor carpi radialis
Extensor carpi radialis longus


Flexor carpi ulnaris
Extensor carpi radialis brevis


Palmaris longus
Extensor carpi ulnaris

Procedures to be completed during the lab session:

1.
Use the bones, muscle models, and muscle diagrams to help you study these muscles and their attachments and actions. Strive to understand why each muscle has the action(s) that it has by applying concepts previously learned (torque and lines of pull).

2.
Attempt to locate and palpate the superficial muscles on your lab partner.  This will aid you in learning the location and actions of each of these muscles.

Study Questions

1. Which muscle is considered the "workhorse of the elbow flexors"?

2. What common attachment do the three primary extensors of the wrist share?

Summary of Muscle Actions:

Elbow


Flexion

Extension



Brachialis

Triceps brachii



Biceps brachii

Anconeus




Brachioradialis


Pronator teres


Radioulnar


Pronation

Supination



Pronator quadratus

Supinator



Pronator teres

Biceps brachii


Brachioradialias

Brachioradialias


Wrist (you only need to know the italicized muscles)


Flexion

Extension/Hyperextension



Flexor carpi ulnaris

Extensor carpi radialis longus


Flexor carpi radialis

Extensor carpi radialis brevis


Palmaris longus

Extensor carpi ulnaris


Flexor digitorum superficialis

Extensor digitorum


Flexor pollicis longus

Extensor digiti minimi


Flexor digitorum profundus

Extensor indicis


Radial deviation

Ulnar deviation



Extensor carpi radialis longus

Extensor carpi ulnaris


Extensor carpi radialis brevis

Flexor carpi ulnaris


Flexor carpi radialis

Abductor pollicis longus


Extensor pollicis brevis

