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OCULAR MOTILITY

(11 pgs total)

ANATOMY OF THE EYE:

· The movement of the globe (eyeball) is dependant on 6 EOMS (extra ocular muscles)
· You have 4 recti muscles per eye
· Recti insert ANTERIOR to the globe
· The 4 recti muscles are:
1. SR – SUPERIOR RECTUS: on the top of the eye
2. IR – INFERIOR RECTUS:  on the bottom of the eye
3. LR – LATERAL RECTUS:  on the temporal portion of the eye
4. MR – MEDIAL RECTUS: on the nasal portion of the eye
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· Each globe has 2 oblique muscles

· Obliques insert POSTERIOR to the globe

· The 2 obliques are:

1. SO – SUPERIOR OBLIQUE
2. IO – INFERIOR OBLIQUE
SO 
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HOW DO THE MUSCLES MOVE THE EYE?

· 1ST WE MUST DEFINE THE AXIS’

· There are two known ways that they eye axis’ have been defined
1. Listing’s planes: he divided the eye into 2 planes
2. Flick’s axis’: he divided the eye into 3 planes





· This allows us to view the rotational abilities of the eye
· The three planes are
1. X axis

· Aka the horizontal axis







     
· Allows the VERTICAL rotation
· Elevation aka supraduction can occur
· Depression aka infraduction can occur
2. Y axis

· Aka the vertical axis
· Allows for HORIZONTAL rotation
· Nasal aka medial adduction can occur
· Temporal ala lateral abduction can occur
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3. Z axis

· Aka sagital axis 
· Allows for oblique or torsional rotation
· Intorsion or the inward movement of the eye
· Extorsion or the outward movement of the eye
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ACTION OF THE MUSCLES

· FOR YOU CHART LOVERS LEARN THE FOLLOWING:

MUSCLES

PRIMARY ACTION
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· FOR THE PICTURE LOVERS LEARN THE FOLLOWING:
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LOOKING MONOCULARLY

SYNERGISTIC MUSCLES

· These are muscles that have the SAME action in the SAME eye

· These muscles cooperate together to produce the same action

· Ex: the SR & IO of the OD (right eye) BOTH elevate the eye

· The SO & IR of the OS (left eye) BOTH depress the eye

ANTAGONISTIC MUSCLES

· These muscles are defined as muscles that are in the SAME eye but they have OPPOSITE action

· Ex: the left MR pulls the eye in but the left LR pulls the out

LOOKING BINOCULARLY

YOKED MUSCLES

· Defined as the corresponding muscles in OPPOSITE eyes that allow movement on the eyes in the SAME FIELD OF GAZE

· YOU MUST LOOK @ BOTH EYES
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· IN THE ABOVE PICTURE, THE SR (OD) & THE IO (OS) BOTH WORK TO ELEVATE THE EYES

HERING’S LAW

· The innervation for one muscle to contract generates an equal innervation for its yoke muscle to contract

· In order for one to look to the right, the LR (OD) & the MR (OS) will be equally innervated

· EX: say you have a pt with a problem with the LR of the OD, you ask the pt to look to the right, you will see both eyes (OU) move however, notice that the OD does not quite move enough
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· To try to get the OD to move to the correct position, the EXTRA effort of the pt. will result in the OS being over turned & the OD in the final and correct position
· Remember, that even though the OS looks over turned, it is still the OD that is the “bad” eye
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SHERINGTON’S LAW

· Sherington stated that we have both agonist and antagonist groups of muscles

· When looking @ both eyes, if agonist in opposite eyes are innervated, then their corresponding antagonists will be inhibited

· Ex: when a pt looks to the right the agonist muscles of the LR of the OD & the MR of the OS are stimulated to move to the right but @ the same time, the antagonist muscles MR of the OD & the LR of the OS must be relaxed in order for the movement to be accomplished correctly
· With DWAINE DZ, SHERRINGTON’S LAW WILL NOT WORK







































































































































TYPES OF MOTILITIES TESTING

· ALL THESE TESTS ARE USED TO GET INFO ABOUT THE OCULAR MUSCLES

1. VERSIONS

· Done binocularly

· Do BEFORE you do the duction test

2. DUCTIONS

· Done monocularly

3. PURSUITS

· Done binocularly

· Tests the accuracy of pt’s eye movements

· NOT the same as versions

· Slow movements

4. SACCADES

· Tested binocularly

· This tests fast movements of the eye

5. NPC= NEAR POINT OF CONVERGENCE

· Max convergence is tested

· This test is done binocularly

CLINICAL USES OF MOTILITY

· Identifies & investigates ocular neuromuscular system defects

· EOM defects can be affected by 1. neurological insult, 2. mechanical restriction, & 3. binocular problems

· Neurological screenings are used to evaluate quality and accuracy of eye movements

VERSIONS

· Are binocular conjugated eye movements

· The simultaneous movement of both eyes in the same direction

· On the other hand, DISCONJUGATE EYE MOVEMENT cause the eyes to move on opposite directions (ex vergence)

· There are six cardinal positions that are used to describe the different positions of versional movements (all the pictures are in the patients point of view)

· DEXTROVERSION: to look to the right
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· LEVOVERSION: to look to the left
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· SUPRAVERSION: to look up
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· INFRAVERSION: to look down
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· DEXTROCYCLOVERSION: to look counterclockwise
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· LEVOVERSION: to look clockwise
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WHY DO WE TEST VERSIONS?

1. Detects the over action or under action of a muscle

2. Identifies the limited eye muscle

3. Evaluates quality & accuracy of conjugated eye movements

4. It should be incorporated in routine eye exam as a neurological screening test

HOW DO WE TEST VERSION?

· Evaluate both eyes @ the same time
· Gives pt the following instructions “ follow the light with your eyes without moving you head. Let me know if the light ever doubles or if you feel any pain.”
· If pt reports double vision: they have a deviation (tropia or palsy)
· If pt reports pain: they have an optic neuritis (an inflamed nerve)
· Trace a broad DOUBLE H


INTERPRETATION

· Make sure to observe the smoothness & range 
· Make sure you make the pt. exert full horizontal range-no sclera should be showing
· Make sure you make the pt exert full vertical range- compare the 2 eyes based on the imaginary lines connecting the temporal canthus










ABNORMAL: 

· If there is a limitation observed in the version test, repeat motility testing under monocular conditions (ductions)
· If movement improves it may be a SENSORY MOTOR PROBLEM, THEREFORE YOU CAN CONCLUDE THAT THERE IS AN INNERVATING NERVE PROBLEM
· If no movement occurs, it is a RESTRICTIVE PROBLEM, THEREOFORE YOU CAN CONCLUDE THERE IS A MASS SOMEWHERE
· DEFICIENCY: palsy results in no movement whereas with an overshoot the eye turns too much
DUCTION

· This test is done monocularly
· Abduction: temporal gaze
· Adduction: medial gaze
· Supraduction: up gaze
· Infraduction: down gaze
· Excycloduction: outward rotation
· Encycloduction: inward rotation
WHEN DO WE TEST DUCTIONS

· Further evaluates the limited eye muscles discovered in the version testing
· Remember: DO VERSIONS 1ST THEN DUCTIONS
· Small paresis can be overlooked if duction tests are done alone
PROCEDURE

· Ductions are done the same way as versions but test MONOCULARLY
PURSUITS

· SLOW TRACKING conjugated eye movements

· Include both involuntary & voluntary eye movements-once a moving target is chosen, pursuit movements are automatic as long as the pt attention is there

· Vision is preserved during the process by having the ability to pursuit, one is able to keep slow moving images on the fovea

· Pursuits are stimulated by target velocity and NOT position

· Remember that FAST moving targets will induce SACCAIDIC eye movements

CLINICAL USES OF PURSUITS

· Pursuits are related to reading and sports

· Pursuits are needed to continually watch slow moving targets

PROCEDURE TO TEST FOR PURSUITS

· This test is binocular

· Move the stimuli in a circular pattern at a steady rate

· Evaluate the smoothness and accuracy of the eye movement

INTERPRETATION OF PURSUITS

· Normal pursuit movements are very smooth tracking movements of the target

SACCADES

· Are defined as RAPID conjugate eye movements

· All saccades are VOLUNTARY-you have no control over these eye movements

· Once initiated, saccades are ALWAYS COMPLETED-you cannot stop half way thru

· It is important to note that during a saccade eye movement, VISION IS SUSPENDED-therefore pt only sees @ the beginning and end of a saccade eye movement

CLINICAL USES OF SACCADES

· Without saccadic eye movements, you will have reading problems

· Pt tends to lose their place while reading when their eyes are needed to move for ex from the end on one line to the beginning of the next line

PROCEDURE TO MEASURE SACCADES

· Hold two different colored bottle caps approximately 25 cm apart

· For our ex we have a red and green cap

· Ask the pt to look @ the red cap for several seconds, then ask patient to look at the green cap

· Repeat this 3 times

· Watch the pt’s eyes and note accuracy and the quality of the eye movements

INTERPRETATION OF SACCADES

· Normal saccades are accurate and rhythmic- eyes will land on the target

· Normal saccades allow for the eyes to move smoothly and with minimal head movement

NEAR POINT OF CONVERGENCE

· ABBREV: NPC
· This tests the strength of the binocular system
· It helps to identify the closest point one can fuse 
· Aka the point of maximum convergence
PROCEDURE FOR NPC

· Move a target towards a pt until one of the following occur:

· Target should remain clear and single

1. Pt reports double

·  This is the max convergence point

·  Record as diplopia and measure the distance in cm from the pt’s nose to the point of diplopia

2. You see one eye deviate out

·  This is suppression and is due to the fact that our brains hate seeing double, if we are not able to fuse a target and see one, our brain sometimes compensates for diplopia by turning one eye out

·  Record as suppression & note which eye turned out

3. The target has reached the pt’s nose

·  Record as TTN

4. Blur, stop and measure if the target becomes blurry 

· Record in cm this distance

RECORDING:



BLUR in cm 

BREAK in cm
Recovery in cm






This is where pt





Sees double








This is where pt sees single again

PROCEDURE FOR NPC

· Ask pt to follow target with their eyes as you bring a target towards their nose

· They should report to you if the target blurs or breaks into two

· You should watch to see if the pt’s eyes turn out

· If the pt. reports doubling, you must measure this distance AS WELL AS the distance that the target is single

· How? Look below!

· Ask pt to close their eyes

· Place the target on the pt’s nose

· Slowly move the target away from the pt’s nose until pt reports a single target & their eyes refixate onto the target


  







RECOVERY





BREAK


BLUR

INCREASING RELIABILITY

· Repeating the test will result in FATIGUE

· Placing a red lens over one of the eyes will ENHANCE testing procedures

· Red lenses are commonly used in exo pt’s

· Red lenses INCREASE pt awareness & this may also INCREASE the NPC measure

NORMAL RANGES OF NPC

· Borish assumes the MAX NPC to be TTN (to the nose)

· If pt reports a break, normal should be around 7cm

· Recovery is usually 2-3 cm above the break point (about 10 cm)

VARIABLES THAT AFFECT THE NPC

1.  Tropia

2. Vergence system

· Increase in convergence = increase in NPC

3. Accommodative system

4. Neurological conditions

· Pt’s with Parkinson’s have a decreased NPC

AGE DOES NOT AFFECT A PERSON’S NPC!!!!!!!

CLINICAL USES OF NPC

· Some Dr.’s incorporate NPC measures into their routine exams as a screening for binocularity
· NPC should be performed on pt’s with near complaints
· Near complaints include eye strains, discomfort @ near, reading problems, etc
· Perform NPC on pt’s with binocular vision problems which include tropias, phorias, & accommodative dysfunction
Readings Borish pgs 133-135, 315-324, 337-338
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You asked pt to look up, but they were not able to





TARGET MOVES IN THIS DIRECTION








