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Terms you are responsible for: 
Flexion 

Extension 

Lateral Flexion 

Hyperflexion 

Hyperextension 

Abduction 

Adduction 

Circumduction 

Rotation 

Supination 

Pronation 

Dorsiflexion 

Plantarflexion 

Inversion 

Eversion 

Depression 

Elevation 

Opposition 

Reposition 

 

Flexion and Extension 

Flexion and extension are movements that take place within the sagittal plane and 

involve anterior or posterior movements of the body or limbs. For the vertebral 

column, flexion (anterior flexion) is an anterior (forward) bending of the neck or 

body, while extension involves a posterior-directed motion, such as straightening 

from a flexed position or bending backward. Lateral flexion is the bending of the 

neck or body toward the right or left side. These movements of the vertebral 

column involve both the symphysis joint formed by each intervertebral disc, as 

well as the plane type of synovial joint formed between the inferior articular 

processes of one vertebra and the superior articular processes of the next lower 

vertebra. 

In the limbs, flexion decreases the angle between the bones (bending of the joint), 

while extension increases the angle and straightens the joint. For the upper limb, 

all anterior motions are flexion and all posterior motions are extension. These 

include anterior-posterior movements of the arm at the shoulder, the forearm at 

the elbow, the hand at the wrist, and the fingers at the metacarpophalangeal and 

interphalangeal joints. For the thumb, extension moves the thumb away from the 

palm of the hand, within the same plane as the palm, while flexion brings the 

thumb back against the index finger or into the palm. These motions take place at 
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the first carpometacarpal joint. In the lower limb, bringing the thigh forward and 

upward is flexion at the hip joint, while any posterior-going motion of the thigh is 

extension. Note that extension of the thigh beyond the anatomical (standing) 

position is greatly limited by the ligaments that support the hip joint. Knee 

flexion is the bending of the knee to bring the foot toward the posterior thigh, and 

extension is the straightening of the knee. Flexion and extension movements are 

seen at the hinge, condyloid, saddle, and ball-and-socket joints of the limbs 

(see Figure 1a-d). 

Hyperextension is the abnormal or excessive extension of a joint beyond its normal 

range of motion, thus resulting in injury. Similarly, hyperflexion is excessive 

flexion at a joint. Hyperextension injuries are common at hinge joints such as the 

knee or elbow. In cases of “whiplash” in which the head is suddenly moved 

backward and then forward, a patient may experience both hyperextension and 

hyperflexion of the cervical region. 

Abduction and Adduction 

Abduction and adduction motions occur within the coronal plane and involve 

medial-lateral motions of the limbs, fingers, toes, or thumb. Abduction moves the 

limb laterally away from the midline of the body, while adduction is the opposing 

movement that brings the limb toward the body or across the midline. For 

example, abduction is raising the arm at the shoulder joint, moving it laterally 

away from the body, while adduction brings the arm down to the side of the body. 

Similarly, abduction and adduction at the wrist moves the hand away from or 

toward the midline of the body. Spreading the fingers or toes apart is also 

abduction, while bringing the fingers or toes together is adduction. For the thumb, 

abduction is the anterior movement that brings the thumb to a 90° perpendicular 

position, pointing straight out from the palm. Adduction moves the thumb back to 

the anatomical position, next to the index finger. Abduction and adduction 

movements are seen at condyloid, saddle, and ball-and-socket joints (see Figure 

1e). 

Circumduction 

Circumduction is the movement of a body region in a circular manner, in which one 

end of the body region being moved stays relatively stationary while the other end 

describes a circle. It involves the sequential combination of flexion, adduction, 

extension, and abduction at a joint. This type of motion is found at biaxial 

condyloid and saddle joints, and at multiaxial ball-and-sockets joints (see Figure 

1e). 
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Rotation 

Rotation can occur within the vertebral column, at a pivot joint, or at a ball-and-

socket joint. Rotation of the neck or body is the twisting movement produced by 

the summation of the small rotational movements available between adjacent 

vertebrae. At a pivot joint, one bone rotates in relation to another bone. This is a 

uniaxial joint, and thus rotation is the only motion allowed at a pivot joint. For 

example, at the atlantoaxial joint, the first cervical (C1) vertebra (atlas) rotates 

around the dens, the upward projection from the second cervical (C2) vertebra 

(axis). This allows the head to rotate from side to side as when shaking the head 

“no.” The proximal radioulnar joint is a pivot joint formed by the head of the 

radius and its articulation with the ulna. This joint allows for the radius to rotate 

along its length during pronation and supination movements of the forearm. 

 

Supination and Pronation 
 

Supination and pronation are movements of the forearm. In the anatomical 

position, the upper limb is held next to the body with the palm facing forward. 

This is the supinated position of the forearm. In this position, the radius and ulna 

are parallel to each other. When the palm of the hand faces backward, the forearm 

is in the pronated position, and the radius and ulna form an X-shape. 

Supination and pronation are the movements of the forearm that go between these 

two positions. Pronation is the motion that moves the forearm from the supinated 

(anatomical) position to the pronated (palm backward) position. This motion is 

produced by rotation of the radius at the proximal radioulnar joint, accompanied 

by movement of the radius at the distal radioulnar joint. The proximal radioulnar 

joint is a pivot joint that allows for rotation of the head of the radius. Because of 

the slight curvature of the shaft of the radius, this rotation causes the distal end of 

the radius to cross over the distal ulna at the distal radioulnar joint. This crossing 

over brings the radius and ulna into an X-shape position. Supination is the 

opposite motion, in which rotation of the radius returns the bones to their parallel 

positions and moves the palm to the anterior facing (supinated) position. It helps 

to remember that supination is the motion you use when scooping up soup with a 

spoon (see Figure 2g). 

Dorsiflexion and Plantar Flexion 

Dorsiflexion and plantar flexion are movements at the ankle joint, which is a hinge 

joint. Lifting the front of the foot, so that the top of the foot moves toward the 
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anterior leg is dorsiflexion, while lifting the heel of the foot from the ground or 

pointing the toes downward is plantar flexion. These are the only movements 

available at the ankle joint (see Figure 2h). 

Inversion and Eversion 

Inversion and eversion are complex movements that involve the multiple plane 

joints among the tarsal bones of the posterior foot (intertarsal joints) and thus are 

not motions that take place at the ankle joint. Inversion is the turning of the foot 

to angle the bottom of the foot toward the midline, while eversion turns the 

bottom of the foot away from the midline. The foot has a greater range of 

inversion than eversion motion. These are important motions that help to stabilize 

the foot when walking or running on an uneven surface and aid in the quick side-

to-side changes in direction used during active sports such as basketball, 

racquetball, or soccer (see Figure 2i). 

Depression and Elevation 

Depression and elevation are downward and upward movements of the scapula or 

mandible. The upward movement of the scapula and shoulder is elevation, while a 

downward movement is depression. These movements are used to shrug your 

shoulders. Similarly, elevation of the mandible is the upward movement of the 

lower jaw used to close the mouth or bite on something, and depression is the 

downward movement that produces opening of the mouth (see Figure 2k). 

Opposition and Reposition 

Opposition is the thumb movement that brings the tip of the thumb in contact 

with the tip of a finger. This movement is produced at the first carpometacarpal 

joint, which is a saddle joint formed between the trapezium carpal bone and the 

first metacarpal bone. Thumb opposition is produced by a combination of flexion 

and abduction of the thumb at this joint. Returning the thumb to its anatomical 

position next to the index finger is called reposition (see Figure 2l). 
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Assignment 

Make a doodle note or graphic organizer to: 

 What parts of the body are capable of these movements 

 What is the action of these movements (describe what they look like or 

what they accomplish) 

 What muscle groups are being contracted or elongated during this 

movement. 

 

This assignment is due Friday, Feb. 2nd. 

It can be electronically transmitted; no images, graphics or clip art from the 

internet. 


