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      EXODEVIATION

1.Pseudoexotropia

2.Exophoria

3.Congenital exotropia

4.Intermittent exotropia

5.Convergens insufficiency

6.Convergens paralysis
7.Deprivation (sensory) exotropia

8.Consecutive exotropia

                                                          Pseudoexotropia
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Fig.1 Pseudoexotropia in 4,5-month child with positive angle gamma.
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Fig.2 Two-month-old children with  different appearance of palpebral fissures.
Pseudoexotropia  is a condition,on which the eyes are straight ,however they appear to be outward deviation. In a very young children wide interpupillary distance are frequent. Such a state may simulate divergent strabismus. Often we observed the abnormality of the eyeballs structure(ectopia maculae in retinopathy of prematurity) or its placement in the orbits or changes in the eye protective apparatus. Fig2. Pseudoexotropia present, when the visual axis (connecting fixing object with the fovea) is different (near the nose) then the optic axis ( the line running through the center of cornea and pupil). The angle at which these axes crossed is called gamma angle. Fig. 1.

                                                       Exophoria 

Exophoria  is a latent tendency for the eyes to deviate. Deviation of the visual axis results from the fusion interruption, which is not able to maintain binocular vision any longer.

Factors predisposing to decompensated exophoria are listed below:

( anisometropia.

( transient cover of one eye

( emotional or physical shock

( fatigue or asthenia ( severe infections)
Clinical findings:                                                        
· age of onset between 6 months and 4 years(usually at 18 months)
· occasionally then one eye divergens patient close this eye in bright light

· sometimes diplopia  occurs   

· once suppression  has been triggered by the eye drifting out

· patients have a larger binocular peripheral visual field than normal people

· typical cases have  stereoacuity at near, this is where most patients  control their deviation

Investigations:

· cover test
· retinoskopy with full cycloplegia 

· Hirschberg test

· Maddox rod test for distance and near

· fusion amplitude rare is low
Differential diagnosis:

· orthophoria
· intermittent exotropia

· convergens insufficiency

Treatment:

· full correction of  refractive error

· prism base-out  glasses facilitating actions of the weakened muscles

· eye exercises strengthening binocular vision

· sometimes botulinum toxin  iniection to the muscles is required

· strabismus surgery is required  only then  intermittent exotropia  appear

Prognosis:

· spectacles according to the refraction with prism is the best solution 

· eye excercises improving fusion amplitude are also effective  
Congenital exotropia
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Fig.3Congenital exotropia in 3-month-year child
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Fig.4. Eleven-year-old with congenital exotropia.

This form of strabismus is very rare present since birth.Fig3. Exotropia  is a manifest outward deviation of the visual axis of one or both eyes. One eye and then the fellow eye fixes alternatively in the primary position.Fig.4 
Clinical findings: 
· exotropia is present in all distances
· angle of strabismus is  large 35-50 PD

· the patient’s fixation usually alternates

· intermittent exotropia progress  quickly to a constant status

· good adduction is possible

· amblyopia is not common

· if in the primary position one eye is fixing all the time, amblyopia may develop in the fellow eye

· in some cases unilateral or alternate inferior  oblique muscle overaction or dissociated vertical deviation (DVD)are seen

· may occur in patients with craniofacial anomalies, cerebral palsy ,neurologic disease or ocular albinism with micronystagmus

Investigation:
· retinoscopy with full cycloplegia

· fundus examination
· Hirschberg  and Krimsky test 
· cover-uncover test and alternate cover test 

· monocular adduction attempt

· face turn examination

Differential diagnosis:
· intermittent exotropia

· convergens insufficiency

· convergens paralysis

· deprivation (sensory) exotropia

· consecutive exotropia

Treatment: 
· prescription of appriopriate eye-glasses or contact lenses

· occlusion therapy if amblyopia is present

· very early strabismus surgery should be done

· botulinum toxin injection

· the use of prism-glasses

Prognosis:
· the goal in management is to straighten the eyes very early to achieved :

1.
excellent visual acuity in each eye

2.
single binocular vision in all directions of gaze

3.
normal esthetic appearance 

                                     Intermittent exotropia

Intermittent  exotropia is the most frequent cause of exodeviation and is often a progressive disease. Usually an exophoria  decompensates to an intermittent exotropia and finally to a constant exotropia.
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Fig.5. Intermittent exotropia in eight-month-old child during the distance fixation. 
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Fig. 6. The eyes are straight in the same child during the near fixation.
Clinical findings:                                                        
· age of onset between 6 months and 4 years(usually at 18 months)
· occasionally then one eye divergens patient close this eye in bright light

· sometimes diplopia  occurs   

· once suppression  has been triggered by the eye drifting out

· patients have a larger binocular peripheral visual field than normal people

· typical cases have  stereoacuity at near, this is where most patients  control their deviation

Investigation:
· assessment of vision, fusion and stereopsis

· Hirschberg test at near and distance (Fig5,6)

· cover-uncover test at near and distance

· Maddox test

· high AC/A can be diagnosed  by the patch test 
Differential diagnosis:
· exophoria
· congenital exotropia

· convergens insufficiency

· convergens paralysis

· deprivation (sensory) exotropia

· consecutive exotropia

Treatment:

· correction of the refractive error especially myopia

· myopic overcorrection shold be done only for eye- exercise

· sometimes bifocals is a good solution

· wearing the prism-glasses

· the use of part-time occlusion

· orthopic treatment

· botulinum toxin A

· strabismus surgery(bilateral recession)

Prognosis:
· cosmetic success is often defined as a deviation less than 15PD

· functional success is than a deviation less than 10PD with peripheral fusion 

· some patients may miss the panoramic visual field inherent in  intermittent exotropia

                                         Convergence insufficiency

Convergence weakness is a type of exotropia  in which the deviation is only or  greater at near than at distance.
Clinical findings:
· asthenopic symptoms usually occurs during periods of near work 
· often diplopia  occurs
· rarely convergence near point is more remote than 20-25 cm
· patients may induced an artificial myopia                                 

· typical cases have  stereoacuity at distance, this is where most patients  control their deviation

· on repeated testing patients are easily fatigued

Investigation:
· cover-uncover test at near and distance

· Maddox test

· test the near point of convergence

· test the near point of accommodation

· it is important to rule out any paretic element by testing ocular movements

· measuring the eye alignment in all direction of gaze 
Differential diagnosis:
· exophoria
· convergens paralysis

· intermittent exotropia

· paralytic strabismus

· accommodative problems

· consecutive exotropia

Treatment:

· correction of any refraction error 
· convergence exercises

· orthopic treatment

· wearing the base- in prisms

· surgery is indicated in severe asthenopic symptoms

· sometimes botulinum toxin injection is helpful

Prognosis:
· the patient be free of astenopic symtoms

· recognize diplopia when convergence fails

· have a good convergence fusional amplitude

                                    Convergence paralysis

Convergence paralysis is often seen as a  secondary status to the brain diseases and must not be confused with convergence weakness.
Clinical findings:
· acute beginning
· exotropic deviation of 25-30 PD at near with straight eyes at distance 

· total and complete inability to converge the eyes

· presence of full adduction of each eye

· normal accommodation

· diplopia  occurs at near fixation                                 

Investigation:
· cover-uncover test at near and distance

· test the near point of convergence

· test the near point of accommodation

· measuring the eye alignment in all direction of gaze 
· neurological investigations 
Differential diagnosis:
· convergence insufficiency

· intermittent exotropia

· paralytic strabismus

· accommodative problems

Treatment:

· correction of any refraction error 
· convergence exercises

· orthopic treatment

· wearing the base- in prisms in bifocal  glasses

· surgery is not indicated 

· if it is possible -treatment any neurologic  disorders

Prognosis:
· usually is not possible to have a good binocular vision

· recognize diplopia when convergence fails

                                Deprivation (sensory) exotropia. 
Sensory exotropia is a secondary to unilateral blidness .
Clinical findings:

· unilateral eye diseases ( congenital cataract, leucoma cornea, atrophia nervi optici, toxoplasmosis, retinal tumors, foveal damage, trauma lesion)

· anisometropia

Investigation:
· full ophthalmology examination of anterior and posterior segment of eyes

· visual test and checking fixation to  evaluated  amblyopia 
Differential diagnosis:
· congenital exotropia
· intermittent exotropia

· convergence insufficiency
· consecutive exotropia
Treatment:
· diagnosed and treated soon after the onset

· elimination any organic lesion, if possible
· full correction anisometropic eye with the contact lenses

· amblyopia treatment 

· botulinum toxin injection

· strabismus surgery

Prognosis:

· depends of the organic lesion of the eye

· if treated  soon after the onset and patient  have good anatomical condition it may be good

· optimum optical correction and  visual rehabilitation are very important

                                Consecutive exotropia

Consecutive exotropia  or persistent exotropia may be present after esodeviation surgery.
Clinical findings:

· too much esotropia surgery can provide to exodeviation

· occasionally exotropia may increase

· patients has learned to get rid of the diplopia 

Investigation:
· case history

· Hirschberg and Krimsky test

· cover –uncover test

· Hess screening

· evaluation of exotropia angle

· diplopia testing
Differential diagnosis:

· exophoria
· congenital exotropia

· convergens insufficiency

· convergens paralysis

· deprivation (sensory) exotropia

· paralitic strabismus

Treatment:
· prism glasses base -in over each eye

· orthoptic exercises

· botulinum toxin injection

· strabismus surgery on the nonoperated  muscles

Prognosis:

· sometimes patients are able to hold their eye straight after a few months  nonsurgical treatment

· patients with good fusional potential and normal duction can be successfully treated with injection of botulinum toxin

· reoperation  of persistent  exotropia  are also satisfactory
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