GONIOMETRY

Motion at a joint occurs as a result of movement of one joint surface in relation to another.  Arthrokinematics is the term used to refer to the movement of joint surfaces.  The movements at the joint surfaces are described as slides (glides), spins, and rolls.  These three usually occur in combination with each other and result in movement of the shafts of the bones.  Osteokinematics refers to the movement of the shafts of the bones.  These are usually described in terms of rotary movement about an axis of motion.  Goniometry measures the angles created by the rotary motion of the shafts of the bones.  Some translatory motion will take place with shaft rotation, but we will deal with this at another time.  Osteokinematic motions are classically described as taking place in one of the three cardinal planes of the body (sagittal, frontal, and transverse) around three corresponding axes (medial-lateral, anterior-posterior, and vertical).  The three planes lie at right angles to one another whereas the three axes are both at right angles to the corresponding plane and to each other.  

The amount of motion available about a joint is call Range of Motion or ROM.  The starting position for measuring all ROM, except rotations in the transverse plane, is the anatomic position.  We will use a system of measurement on a scale from 0-180 degrees.  However, you should be aware that other systems are used (180-0, and 0-360 degrees).  

Several factors will affect the range of motion recorded.  Newborns up to age two have considerably more motion in hip flexion, hip abduction, hip lateral rotation, ankle dorsiflexion, and elbow flexion than in adults.  Some authors have found that wrist flexion and extension, hip rotation and shoulder rotation decrease with increasing age compared with adults.  Women have some motions that are generally greater than seen in men but other motions appear greater in men than in women.  There appears to be few standard comparisons for gender differences.  Active range of motion (AROM) refers to the amount of joint motion attained by a subject during unassisted voluntary joint motion.  Having a subject perform active ROM provides the examiner with information about the subject's willingness to move, coordination, muscle strength, and joint ROM.  The structure involved with movement of the bones as well as the bony arrangements are factors in limiting motion.  Also, pain is a limiting factor.  The pain that occurs during motion may be due to contracting or stretching of "contractile" tissues and their attachments to bone, or it may be due to stretching or pinching of noncontractile "inert" tissues.  This is a good screening technique to help focus a physical examination.  Passive range of motion (PROM) is the amount of motion gained by the examiner without assistance from the subject.  PROM is usually slightly greater than AROM because each joint has a small amount of motion available that is not under voluntary control.  The additional amount of motion available to joints at the end range helps to protect joint structures by absorbing extrinsic forces.  Passive testing provides the examiner with information about the integrity of the articular surfaces and the extensibility of the joint capsule, associated ligaments and muscles.  The ROM testing should be completed before a Manual Muscle Examination because this later testing depends on AROM.  When pain limits PROM, it is often due to moving, stretching, or pinching of inert tissues.  Pain that occurs at the end of PROM may be due to stretching of contractile as well as inert structures.  Further clarifying contractile structures through isometric contractions, or clarifying inert structures through passive joint play testing, and end-feel adds to the information about structures that are limiting ROM.  We will deal with passive joint play at a later time.  The end-feel is a feeling of the examiner as a barrier to further motion at the end of a PROM.  The amount of PROM is unique for each structure of the joint tested.  Some joints are structured so that the joint capsule limits the ROM in a particular direction, whereas other joints are structured so that ligaments limit the end of motion.  Other limits to the end of movement include passive muscle tension, soft tissue approximation, and contact of joint surfaces.  These normal end-feels have been described as soft, firm, and hard.  The same terms are used to describe abnormal end-feels with the addition to "empty".  Cyriax has proposed that pathologic conditions involving the entire joint capsule cause a particular pattern of limitation involving all or most of the passive motions of the joint.  This pattern of limitation is called a capsular pattern.  The limitation involves a fixed proportion of one motion relative to another motion and these vary with each joint.  A limitation of passive motion that is not proportioned similarly to a capsular pattern is called a noncapsular pattern of limitation.  This is usually caused by structures other than the entire joint capsule.  Internal joint derangement, adhesion of part of a joint capsule, ligament shortening, muscle strains,  and muscle contractures are examples.  Noncapsular patterns usually involve one or two motions of a joint, in contrast to capsular patterns that involve all motions of a joint.

Although other aspects to ROM testing will be conducted as part of examination technique, the following are usual contraindications to ROM testing:  a dislocation or unhealed fracture in the region, immediately following surgery, presence of myositis ossificans, on meds for pain or muscle relaxants (careful), in regions of osteoporosis or bone fragility, patients with hemophilia, in joints where bony ankylosis is suspected, and immediately after an injury where disruption of tissue is present. 

Goniometry Procedures

The joints listed at the end of this packet are identified for a series of procedures including goniometry, or the measurement of joint ROM.  This is an important tool for establishing baseline information and for comparisons as patients progress in rehabilitation.  For each joint, you will be required to introduce yourself to establish rapport; give an explanation of the procedure and explain instructions about what to do and what to do and how to do it; then ensure that they are positioned and stabilized properly for measurement; all movements will be from actively moving the body part through an appropriate ROM; following the active movement you will determine the end of ROM (end-feel); to measure the motion you will first palpate the appropriate landmarks for positioning of the goniometer and for crepitus (or noises) at the joint during movement; then align the measuring instrument (goniometer) with appropriate landmarks; read the degree change on the goniometer; and record the results.  This should take less than 1 minute for each joint.

Ankle Dorsiflexion - motion occurs at the ankle in the sagittal plane between the distal end of the fibula and tibia and the articular surface of the talus.  The talus moves on the tibia into dorsiflexion; this is accompanied by an accessory gliding motion in the posterior direction.  The superior and inferior tibiofibular joints effect motion of the fibula into  superior riding, abduction, and medial rotation.


Motion: 
0-20 degrees


Position: 
Subject supine, with knee flexed 20-30 degrees (supported with pillow or towel), or the subject is sitting, ankle in the anatomic position.


Goniometer:  Axis is placed over the lateral malleolus of the fibula.  Stationary arm is placed lateral to the midline of the fibula, projecting toward the head of the fibula.  Moving arm is placed parallel to the lateral midline of the calcaneous and in line with the head of the second MT.

Ankle Plantar Flexion - Motion occurs in the sagittal plane between the distal tibia and fibula and the superior surface of the talus.  Accessory motion is anterior glide of the talus on the tibia.  During ambulation the tibia glides posterior on the talus.  This motion is accompanied by fibular adduction, inferior glide, and lateral rotation.


Motion:
0-45 degrees


Position: 
Subject supine, with the hip and knee extended, or the subject is sitting, ankle in the anatomic position.


Goniometer:  Axis is placed over the lateral malleolus of the fibula.  Stationary arm is placed lateral to the midline of the fibula, projecting toward the head of the fibula.  Moving arm is placed parallel to the lateral midline of the calcaneous and in line with the head of the second MT.


Precautions:
Avoid forefoot flexion, prevent hip joint rotation, prevent inversion and eversion of the foot.


Subtalar Inversion - Occurs in the transverse, sagittal, and frontal planes between the talus and calcaneous, talus and scaphoid, and calcaneous and cuboid.


Motion:
0-30 degrees


Position:
Supine (may sit but not preferred) with hips in anatomical position and the ankle relaxed.  The knee may either be relaxed or extended.


Goniometer:
Axis is placed over the dorsal surface of the foot, midway between the malleoli.  Stationary arm at the anterior surface over the crest of the tibia in line with the tibial tuberosity.  Moving arm along the dorsal surface of the 2nd MT shaft.  Prevent medial rotation and extension of the knee, lateral rotation and abduction of the hip, but do allow plantar flexion of the ankle.

Subtalar Eversion - The opposite motion from inversion assessed in the frontal plane.


Motion:
0-25  degrees


Position:
Supine (may sit but not preferred) with hips in anatomical position and the ankle relaxed.  The knee may either be relaxed or extended.


Goniometer:
Axis is placed over the dorsal surface of the foot, midway between the malleoli.  Stationary arm at the anterior surface over the crest of the tibia in line with the tibial tuberosity.  Moving arm along the dorsal surface of the 2nd MT shaft.  Prevent medial rotation and extension of the knee, lateral rotation and abduction of the hip, but do allow plantar flexion of the ankle.

Rearfoot and Forefoot Measurements - These measurements should be done with the leg in the frontal plane.  To do this, have the subject flex, abduct, and externally rotate the opposite hip and by placing the foot on the dorsal surface of the limb being examined.  Lie prone.  Use a skin pencil to mark a line that bisects the distal 1/3 of the leg (do not use the achilles tendon for the midline because it usually rides laterally or medially).  Another line should bisect the calcaneous.  Next, find subtalar neutral.  Hold the 4th and 5th MT heads with one hand and palpate the talar head (both sides) with the other.  Gently dorsiflex the MT heads until resistance is felt (this ensures locking of the forefoot).  Now move the foot medially and laterally until congruence of the talar head is apparent or neither side is prominent (called subtalar neutral).  Goniometry is done first with one arm aligned with the lower leg bisection , the other aligned with the calcaneous bisection, and the axis is on the leg line at the level of the distal medial malleolus.  Ideally, the lines should be parallel at 0 degrees.  If the calcaneous is inverted compared to the leg, the degree reading would indicate a level of rearfoot varus.  Keep this same position of subtalar neutral and then put the goniometer along the forefoot at the MT heads (axis at the medial side for big toe side up, or at the lateral side for the big toe down) and with the arms collapsed on themselves.  Site along the calcaneous bisection to make one of the arms perpendicular to that line.  The other arm should ride snugly with the MT heads.  This angle is the forefoot angle and if the big toe is up or away from the rest of the foot, then the angle is a degree of forefoot varus.  Ideally, the rearfoot and forefoot will line up.

Knee Flexion - motion occurs in the sagittal plane between the condyles of the femur and the tibia.  As the tibia condyles flex on the femoral condyles, the tibia glides in a posterior direction.  As knee flexion begins, the tibia rotates medially on the femur (If the tibia is fixed, as in walking or running, the femur rotates laterally to provide knee flexion).


Motion: 
0-135-140 degrees


Position: 
Subject supine, with hip flexed to 90o

Goniometer:  Axis is placed over the lateral epicondyle of the femur about midway between the maximum anterior to posterior flares of the condyle.  The stationary arm is placed parallel to the lateral midline of the femur (through greater trochanter) and the moving arm is placed lateral at the midline of the fibula (through the lateral malleolus).  The thigh should be stabilized.  

Knee Extension - motion occurs in the sagittal plane between the condyles of the femur and the tibia.  As the tibia condyles extend on the femoral condyles from full flexion, the tibia glides in an anterior direction.  At the end of range, the tibia rotates laterally on the femur (If the tibia is fixed, as in walking or running, the femur rotates medially to provide knee extension in the “screw home’ mechanism).


Motion: 
135-140-0 degrees


Position: 
Subject supine, with hip extended


Goniometer:  Axis is placed over the lateral epicondyle of the femur about midway between the maximum anterior to posterior flares of the condyle.  The stationary arm is placed parallel to the lateral midline of the femur (through greater trochanter) and the moving arm is placed lateral at the midline of the fibula (through the lateral malleolus).  The weight of the lower limb provides the stabilization.  

Shoulder Flexion - motion occurs at the shoulder in the sagittal plane and accompanied by motions at the sternoclavicular, acromioclavicular, and scapulothoracic joints.  During Glenohumeral flexion, the clavicle rises, then rotates posteriorly.  To complete flexion, the scapula rotates on the clavicle and rotates upward on the thorax about 60 degrees.  Accessory motions of humeral head depression, medial rotation, and posterior glide in the glenoid fossa occur simultaneously.


Motion: 
0-180 degrees


Position: 
Subject supine, with hips and knees flexed, feet flat on table to prevent lumbar hyperextension, and forearm pronated.  Keep the elbow extended.  Prevent rising and tipping of scapula.


Goniometer:  
Axis at the acromion process, laterally through the  had of the humerus.  Stationary arm along the mid-axillary line of the trunk in line with greater trochanter.  Moving arm place along the lateral longitudinal mid-line of the humerus in line with the lateral epicondyle.

Shoulder Extension and Hyperextension - Return from normal flexion.  When the shoulder is extending into the anatomic position (sagittal plane) , the scapula rotates downward, and the clavicle depresses and rotates anteriorly.  In hyperextension, the humerus rotates medially and glides anteriorly, while the humeral head remains depressed in the glenoid fossa.


Motion:
180-0 degrees, 0-50 degrees of hyperextension


Position:
Subject prone, arm in anatomic position with elbow slightly flexed and forearm pronated.  Stabilize the scapula.  Remain directly sagittal and prevent movement of the spine and scapula.


Goniometer:
Axis slightly inferior to the acromion process in line with the humeral head.  Stationary Arm at mid-axillary line of trunk in line with greater trochanter.  Moving arm along mid-line of humerus in line with lateral epicondyle.

Shoulder Abduction - Occurs in a Coronal plane accompanied by lateral rotation of humerus, clavicle elevation, then posterior rotation, and scapular upward rotation (about 60 degrees of the movement).  Humeral head depresses and glides inferiorly.


Motion:
0-180 degrees


Position:
Supine (may sit or stand but not preferred) with hips and knees flexed, feet flat on table.  Elbow remains extended.  Stabilize the thorax and avoid elevation of the scapula.


Goniometer:
Axis at anterior portion of acromion process through center of head of humerus.  Stationary arm at lateral aspect of anterior surface of chest parallel to midline of sternum.  Moving arm on anterior aspect of arm parallel to midline of humerus and in line with medial epicondyle.

Shoulder Adduction - The return motion from shoulder abduction in the Coronal plane.


Motion:
180-0 degrees

Shoulder Horizontal Adduction - Occurs in the transverse plane, the scapula abducts, and the clavicle protracts.  Humeral head is depressed and glides posteriorly and laterally in the glenoid fossa.


Motion:
0-120 degrees from abducted position, 0-30 degrees from neutral


Position:
While sitting, shoulder abducted to 90 degrees and elbow flexed to 90 degrees with shoulder in neutral rotation.  Prevent rotation of the trunk.


Goniometer:
Axis superior on acromion through head of humerus.  Stationary arm along midline of shoulder toward neck.  Moving arm along midshaft of the humerus in line with lateral epicondyle.

Shoulder Horizontal Abduction - In a transverse plane, the scapula adducts on the thorax and the clavicle retracts.  Humeral head is depressed and glides anteriorly in the glenoid fossa.


Motion:
0-90 degrees from a neutral position


Position:
Sitting with the shoulder in neutral rotation, flexed to 90 degrees and elbow flexed to 90 degrees.  Prevent trunk rotation.


Goniometer:
Axis superiorly on the acromion process as in horizontal adduction.

Shoulder Medial Rotation - Motion will be assessed in the sagittal plane, so the scapula is abducted and upward rotated.  During motion the scapula adducts slightly and humeral head glides posteriorly.


Motion:
0-65~90 degrees


Position:
Supine with knees flexed and feet on table.  Shoulder is abducted and elbow flexed to 90 degrees.   Forearm is neutral and perpendicular to table top.   Humerus is fully supported on the table.  Stabilize the distal humerus, thorax, and scapula.


Goniometer:
Axis at olecranon process of the ulna.  Stationary arm placed parallel to the table top or perpendicular to the floor.  Moving arm along the ulnar shaft aligned with the styloid process of the ulna.

Shoulder Lateral Rotation - Same as medial rotation except that the humeral head glides anteriorly during the motion.


Motion:
0-90 degrees


Position:
Same position as medial rotation.


Goniometer:
Same alignment as medial rotation.

Scapular Upward Rotation - Occurs in the Coronal plane when the shoulder is moved in abduction or flexion.


Measure:
At the start in the sitting or standing anatomic position, u se a tape measure from the inferior angle of the scapula to the spinous process of the 7th thoracic vertebra.  At the end of movement, subtract the beginning and ending measurements.  Make sure the scapula does not tip and that the thorax is stabilized. 

Scapular Downward Rotation - Occurs in the Coronal plane when the shoulder joint is extended and adducted across the posterior trunk.  Measure the same as scapular upward rotation and compare left to right.  These are rarely measured but may indicate scapular dysfunction that is primary or secondary to Glenohumeral dysfunction.

Scapular Abduction - The vertebral border moves laterally in the Coronal plane as the shoulder adducts horizontally.  A lateral tilt will occur during the motion.


Measure:
At the start in a sitting or standing 90 degree abducted position, hold the tape measure horizontal from the root of the spine of the scapula to the thoracic vertebra spinous process.  At the end, subtract the difference between the two.  Make sure that the trunk and shoulder do not rotate.

Scapular Adduction - The vertebral border moves medially in the Coronal plane as the shoulder abducts horizontally.  This is the opposite motion from scapular abduction and is measured in the same way. 

Elbow Flexion - motion occurs in the sagittal plane, between the radius moving  on the capitulum and the trochlear notch of the ulna on the olecranon fossa.  As motion occurs, the radius glides anteriorly on the capitulum.


Motion: 
0-145 degrees


Position: 
Subject supine, with the arm parallel to the trunk and in the anatomic position.


Goniometer:  
Axis over the lateral epicondyle.  Stationary arm along the lateral midline of the humerus in line with the acromion process.  Moving arm along the lateral midline of the radius in line with the styloid.

 Elbow Extension and Hyperextension - return motion from flexion.  As motion occurs, the radius glides posteriorly on the capitulum.  Hyperextension is accompanied by an increase in the carrying angle


Motion: 
145-0 degrees (note any hyperextension)


Position: 
Subject supine, with the arm parallel to the trunk and in the anatomic position.


Goniometer:  
Axis over the lateral epicondyle.  Stationary arm along the lateral midline of the humerus in line with the acromion process.  Moving arm along the lateral midline of the radius in line with the styloid.

Radioulnar Pronation - motion occurs in the Coronal plane for testing, between the head of the radius spinning on the capitulum and radial notch of the ulna.  The radius is crossed over the ulna to place the palm down.  


Motion: 
0-90 degrees


Position: 
Subject supine or sitting, with the elbow flexed to 90 degrees and held close to the side.  Position starts midway between Supination and Pronation.


Goniometer:  
Axis is lateral to the ulnar styloid process.  Stationary arm at the level of the dorsal aspect of the wrist and parallel to the long axis of the humerus.  Moving arm across the dorsum of the wrist on a line between and proximal to the styloid process of the radius and the ulna.

Radioulnar Supination - motion occurs in the Coronal plane for testing, between the head of the radius spinning on the capitulum and radial notch of the ulna.  The radius becomes parallel to the ulna to place the palm up.  


Motion: 
0-90 degrees


Position: 
Subject supine or sitting, with the elbow flexed to 90 degrees and held close to the side.  Position starts midway between Supination and Pronation.


Goniometer:  
Axis is medial to the ulnar styloid process.  Stationary arm at the level of the ventral aspect of the wrist and parallel to the long axis of the humerus.  Moving arm across the ventral surface of the wrist on a line between just proximal to the wrist.

Wrist Flexion - majority of motion occurs at the radiocarpal joint in the sagittal plane between the radius and Scaphoid and Lunate.  The proximal row of Carpal bones glides posteriorly on the distal end of the radius.  


Motion: 
0-90 degrees


Position: 
Subject sitting, with the pronated forearm supported on a table.  Position starts with elbow flexed, wrist in neutral, and fingers extended loosely.


Goniometer:  
Axis is distal to the ulnar styloid process.  Stationary arm parallel to and over the lateral midline of the ulna, in line with the olecranon.  Moving arm along the lateral midline of the 5th MC.

Wrist Extension and Hyperextension - majority of motion occurs at the radiocarpal and intercarpal joints in the sagittal plane between the radius and Scaphoid and Lunate.  The proximal row of Carpal bones glides anteriorly on the distal end of the radius.  


Motion: 
90-0 degrees; 0-70 degrees of hyperextension


Position: 
Subject sitting, with the pronated forearm supported on a table.  Position starts with elbow flexed, wrist in neutral, and fingers extended loosely.


Goniometer:  
Axis is distal to the ulnar styloid process.  Stationary arm parallel to and over the lateral midline of the ulna, in line with the olecranon.  Moving arm along the lateral midline of the 5th MC.

Wrist Ulnar Deviation - motion occurs between the intercarpal bones and the radiocarpal joint in the transverse plane.  The distal row of Carpal bones glides ulnarward, and at end range the proximal row glides radially on the radius.  


Motion: 
0-35 degrees


Position: 
Subject sitting, with the pronated forearm supported on a table.  Position starts with elbow flexed, wrist in neutral, and fingers relaxed.


Goniometer:  
Axis is placed over the capitate.  Stationary arm midline on the dorsal surface of the forearm.  Moving arm along midline of the dorsal surface of the 3rd MC.

Wrist Radial Deviation - motion occurs between the intercarpal bones and the radiocarpal joint in the transverse plane.  The distal row of Carpal bones glides radially, and at end range the proximal row glides ulnarward on the radius.  


Motion: 
0-25 degrees


Position: 
Subject sitting, with the pronated forearm supported on a table.  Position starts with elbow flexed, wrist in neutral, and fingers relaxed.


Goniometer:  
Axis is placed over the capitate.  Stationary arm midline on the dorsal surface of the forearm.  Moving arm along midline of the dorsal surface of the 3rd MC.

Thoracic and Lumbar Flexion - Bend forwards at the waist; motion occurs in the sagittal plane between the articular facets and the intervertebral discs; the disc compresses anteriorly and distracts posteriorly.


Motion: 
about 4 inches


Position: 
Standing or sitting


Tape Measure: Placed proximately at the C7 spinous process and distally at S1; calculate the difference between standing (sitting) and flexion ending position.

Thoracic and Lumbar Extension - Bend backwards at the waist; motion occurs in the sagittal plane between the articular facets and the intervertebral discs; the disc compresses posteriorly and distracts anteriorly.


Motion: 
about 2 inches


Position: 
Standing or sitting


Tape Measure: Placed proximately at the C7 spinous process and distally at S1; calculate the difference between standing (sitting) and extension ending position.

Thoracic and Lumbar Lateral Flexion - Bend at the side; motion occurs in the frontal plane between the mostly the articular facets and less so the intervertebral discs; the disc compresses on the test side and distracts on the opposite.  Lumbar rotation occurs to the opposite side in order to side bend. 


Motion: 
variable distance


Position: 
Standing or supine lying


Tape Measure: Placed proximally at the finger tips and distally at the floor or distal lateral malleolus; calculate the difference between sides when standing (lying) and with side bending.

Thoracic and Lumbar Rotation - Twist the shoulders so the body faces the side; motion occurs in the transverse plane between the articular facets and the intervertebral discs; lumbar rotation is minimal; rotation is accompanied by lateral flexion to the opposite side.


Motion: 
observed


Position: 
Standing or sitting


Measurement::  Compare to the opposite side

Hip Flexion - Bring the knee to the chest; motion occurs in the sagittal plane between the head of the femur and the acetabulum of the os coxa; as the hip moves into flexion the head glides in a posterior direction; secondary pelvic tilt and lumbar flexion occur with this motion (these should be stabilized when measuring hip motion).


Motion: 
0 - 125 degrees


Position: 
Supine, with opposite limb in extension


Goniometer: Place the axis at the lateral hip just anterior and superior to the greater trochanter; the stationary arm is placed parallel to the long axis of the trunk in line with the greater trochanter; the moving arm is placed along the lateral midline of the femur.

 Hip Extension and Hyperextension - Pull the thigh behind the body; motion occurs in the sagittal plane between the head of the femur and the acetabulum of the os coxa in return from flexion and continue to hyperextension; as the hip moves into extension the head glides in an anterior and inferior direction; secondary anterior pelvic tilt and increased lumbar lordosis occur with this motion (these should be stabilized when measuring hip motion - keep ASDIS on the table).


Motion: 
125 - 0 - 15 degrees


Position: 
Sidelying or prone


Goniometer: Place the axis at the lateral hip just anterior and superior to the greater trochanter; the stationary arm is placed parallel to the long axis of the trunk in line with the greater trochanter; the moving arm is placed along the lateral midline of the femur.

Hip Abduction - Pull the leg away from the body motion occurs in the frontal plane between the head of the femur and the acetabulum of the os coxa; as the hip moves into abduction the head glides in an inferior direction; secondary contralateral pelvic tilt occurs with this motion (this should be stabilized when measuring hip motion).


Motion: 
0 - 45 degrees


Position: 
Supine


Goniometer: Place the axis at the hip joint in line with the greater trochanter; the stationary arm is placed below and parallel to the level of the ASIS; the moving arm is placed along the anterior surface of the thigh and in line with the midline of  the patella.

Hip Adduction - Bring the leg back to the body and across; motion occurs in the frontal plane between the head of the femur and the acetabulum of the os coxa; as the hip moves into adduction the head glides in a superior direction; secondary ipsilateral pelvic tilt occurs with this motion (this should be stabilized when measuring hip motion).


Motion: 
125 - 0 - 30 degrees


Position: 
Supine, with opposite limb abducted


Goniometer: Place the axis at the hip joint in line with the greater trochanter; the stationary arm is placed below and parallel to the level of the ASIS; the moving arm is placed along the anterior surface of the thigh and in line with the midline of  the patella.

Hip Medial Rotation - Rotate the thigh so that the bent knee moves the foot away from the midline; motion occurs in the transverse plane between the head of the femur and the acetabulum of the os coxa; as the hip medially rotates the head glides in a posterior direction; end range occurs when the ipsilateral hip raises.


Motion: 
0 - 45 degrees


Position: 
Supine, with knees extended over the table


Goniometer: Place the axis over the anterior midpatella to project through the midshaft of the femur to the hip joint; the stationary arm is placed parallel to the top of the table; the moving arm is placed along the anterior surface of the tibia midway between the malleoli.

Hip Lateral Rotation - Rotate the thigh so that the bent knee moves the foot toward the midline; motion occurs in the transverse plane between the head of the femur and the acetabulum of the os coxa; as the hip laterally rotates the head glides in an anterior direction; end range occurs when the contralateral hip raises.


Motion: 
0 - 45 degrees


Position: 
Supine, with knees extended over the table


Goniometer: Place the axis over the anterior midpatella to project through the midshaft of the femur to the hip joint; the stationary arm is placed parallel to the top of the table; the moving arm is placed along the anterior surface of the tibia midway between the malleoli.

Cervical Flexion - Bend the head forward; motion occurs in the sagittal plane between the articular facets and the occiput or intervertebral discs; the disc compresses anteriorly and distracts posteriorly.  In addition to movement in the cervical spine the upper thoracic spine add to the full movement (T1-T5)


Motion: 
0-45 degrees


Position: 
Standing or sitting


Goniometer: 
The axis is placed at the tragus of the ear; the stationary arm remains parallel to the floor; the moveable arm stays in line with the inferior border of the nose.

Cervical  Extension and Hyperextension - Return the head from a flexed position for extension and then bend the head backwards for hyperextension; motion occurs in the sagittal plane between the articular facets and the intervertebral discs; the disc compresses posteriorly and distracts anteriorly.


Motion: 
45-0 degrees, and 0-45 degrees


Position: 
Standing or sitting


Goniometer: 
The axis is placed at the tragus of the ear; the stationary arm remains parallel to the floor; the moveable arm stays in line with the inferior border of the nose.

Cervical Lateral Flexion - Bend the ear down to the shoulder; motion occurs in the frontal plane between the mostly the articular facets and less so the intervertebral discs; the disc compresses on the test side and distracts on the opposite.  Lumbar rotation occurs to the same side in order to side bend. 


Motion: 
0-60 degrees


Position: 
Standing or supine lying


Goniometer: 
The axis is placed at the spinous process of C7; the stationary arm is placed along the spinous processes of the thoracic vertrebrae; the moveable arm is place in line with the Inion.

Cervical Rotation - Twist the head so that it faces the side; motion occurs in the transverse plane between the articular facets and the intervertebral discs; rotation is accompanied by lateral flexion to the same side.


Motion: 
0-75 degrees


Position: 
Standing or sitting


Goniometer:  The axis is placed over the center of the top of the head; the stationary arm is placed in line with the acromion process on the side being tested; and the movable arm is placed in line with the tip of the nose.

