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chapter 31
PEDIATRIC APHAKIA TREATMENT

Ewa Ol e s z-PRrostyME®.kRh. D.
Director,
Center for Pediatric Ophthalmology, Warsaw, Poland

Good visual acuity and binocular vision in children with unilateral and bilateral cataracts may be
attained nowadays, in much greater percentage of children following the removal of the congenital cataracts.
(16, 39, 48, 56, 63) The best outcomes after surgery depend on several variables. This includes the extend of
cataract, associated ocular or systemic abnormalities, early diagnosis and removal of cataract, optimum
optical correction, and aggressive visual rehabilitation for several years. (40, ).

Understanding of amblyopia development and reversal, especially in the early sensitive period of life,
is much improved. Surgical techniques of cataract removal and possibility of the optical correction of aphakic
eyes have also been refined. Critical period of visual development are the first few months of life. Visual areas
in the brain are developing rapidly in response to the visual stimuli from the eyes( 9, 13, 53). .

One should however remember that not every cataract is amblyogenic since birth. If the cataract is not

complete and central, even nucl ear cataract and i ncr epeogness fogthead ual |

improvement of vision is much better. This is why progressive cataract, such as lamellar cataracts, PHPV,
posterior lenticonus, and bilateral cataracts without nystagmus, have quite a good prognosis, also when the
surgery is performed a little later, after the critical period of visual development. (60) In case of the complete
cataract, i t is better to operate ,iupto® menthd df age.tlt iswraesefér Hotho f
monocular and binocular cataracts. Appropriate conditions for the development of a good visual acuity and
binocular vision are thus created. Now, many clinicians choose the primary monocular lens implantation (IOL)
technique, which was routinely performed in the older children, over 2 years of age at least. However, it is still
controversial surgery in newborns as it is associated with several complications (7, 24, 57, 58). Other solution

is post-operative aphakia correction with contact lenses (2, 15, 28., 35, 36, 43).

c hi



It seems that the use of the contact lenses with secondary IOL later in life is more beneficial.
However, the crucial role in achievement of the good result of treatment is played by the proper visual
rehabilitation. It includes appropriate optical correction and intensive obturation of the sound eye in case of
monocular cataract. Concomitant strabismus and nystagmus should also be treated with the use of

appropriate methods.

Optical correction
Aphakic glasses
Actually, aphakic glasses are very rarely used in the correction of post-operative monocular or

binocular aphakia in children.

Contraindication to the use of aphakic glasses is their bad optics. First of all, these glasses are
narrowing Vi sual, ifcreasihgdnystagmusairbtbeuchild. Ity produce marked retinal size
disparity in the form of enlargement of the viewed objects by about 30% (41, 53). Abnormal eye stimulation
lead to the formation of abnormal visual retinal perception. It is associated with the development of amblyopia
and nystagmus, and frequently the concomitant strabismus. Prismatic effect produced by highly refractile
glasses, frequently over +16. 0 Dsph, and sometimes even up to +28. 0 Dsph, shifts the visual perceptions
received by the retinal receptors, leading to the strabismus. Difference in refractive error over 3. 0 Dsph or 1. 5
Dcyl unable proper choices of glasses. Due to anisometropia and associated with it necessity to receive by
CNS two different images produce confusion which may lead to permanent suppression(amblyopia) or
anomalous retinal correspondence with development of the concomitant strabismus. My own long experience
shows that the use of aphakic glasses in young children brings about poor therapeutical result. Visual acuity in
children with binocular aphakia, wearing glasses for 7 to 9 years, is within 0. 05 to 0. 3, horizontal, vertical,
and often rotational nystagmus is always present, whereas convergent, divergent or vertical strabismus is
seen in about 80% of patients(38). One can not talk about the development of binocular vision in such a case
(3,21, 53,59)

Next disadvantage of wearing glasses by newborns and infants is their relatively high weight and large
size. It is debilitating visually, cosmetically, and psychologically. The use of glasses in the correction of
aphakia is justified in exceptional and rare cases of the contact lenses intolerance or the lack of co-operation
wi t h c¢hi l.dtéssems boweyer tttat the secondary IOL, independent of child age, is much better

solution in such cases.

Epikeratophakia

It was used in the past. Epikeratophakia may correct residual aphakia and is reversible corneal
procedure (31, 32). However, this procedure is associated with several complications. Moreover,
epikeratophakic graft is no longer commercially available. Indications to epikeratophakia may only be cases of
the contact lenses intolerance with unilateral aphakia, in whom IOL implantation can not be performed

(serious intraocular inflammation).

Contact lenses

The best optical device in the post-operative aphakia is contact lenses. In children following unilateral
cataract removal these lenses are the primary treatment associated with the obturation of the normal eye.
Contact lenses should be selected immediately after the congenital cataract surgery. Refraction should be

measured with the use of computer as well as keratometric measurement of the corneal toricity. Manual



autokeratorefractometer, Retinomax K-plus (Nikon) is used for this purpose. There is no need to use general
anesthesia (see Chapter: Concomitant Strabismus; fig. 20).
Each type of lenses should be worn during waking hours and removed at night (62)

Types of contact lenses

There are 3 types of the contact lenses for pediatric use:
Rigid gas permeable (RGP) lenses.

Silicon elastomer lenses.

Hygrogel lenses.

Rigid gas permeable (RGP) lenses are the best choice in the treatment of aphakia in children.
Nowadays, the majority of clinicians apply this type of contact lenses (5, 20, 30, 37, 43). Special fitting
considerations. are required in case of microphthalmic eyes following the operation of congenital cataract, with
very steep cornea, and medium post-operative astigmatism. Also small diameter of the cornea, narrow lid slit
with closely adjacent and highly tense lids require the use of RGP lenses. .

Lenses, properly selected and fitted exactly to the size of cornea, are ordered for each treated child
individually. After refraction and keratometry measurement, in case of RGP, lenses are selected from the trial
lens set, and fluoresceine pattern should be evaluated.

Optical power of the lens to be ordered is calculated from the special table of the contact lens power
and may range from 12. 0 Dsph to 30. 0 Dsph. Radius of the lens is a mean value of 2 measurements but
steeper by 0. 1 mm than the flattest corneal reading, and ultimately dependent on the corneal toricity and
fluoresceine patterns. (see Fig. 1) An overall lens diameter must be adjusted to the diameter of the cornea,
smallest possible to enable an appropriate movement of about 1 mm around the center. In the youngest
children, lens diameter is markedly lower than that in adults and is within the range of 8. 7 to 9. 5 mm. Wright

has found that a good fitting relationship cannot be found with silicone elastomer material (62).

Fig. 1 Fluorescein pattern of RGP lens in infant.

Properly fitted lens provides a normal exchange of tears between the cornea and lens. It enables
removal of metabolic wastes and dead conjunctival and corneal epithelial cells as well as maintenance of
excellent oxygenation of the cornea. It guarantees normal metabolism and breathing of the cornea,
comparable to those in the eyes without contact lenses.

RGP is the healthiest lens for the small developing eye, in comparison with other types of the contact

lenses. It is also easily applicable and simple in the everyday care that is very important for parents (see Fig. 2).

Fig. 2 RGP lens application in the aphakic child.




Silicone elastomer lenses are highly permeable for oxygen, even higher than RGP lenses. In the
seventies and eighties of the last century, such contact lenses were commonly used (1, 18, 26) Actually, RGP
contact lenses are used in the aphakia correction following the congenital cataract surgical treatment.

Optic power of the silicone elastomer lenses is available according to the individual orders. Radius of
the posterior lens curvature is only 7. 4 to 8. 2 mm that does not always permit proper fitting, especially in
small children with steep cornea. Diameter of lens is only 11. 0 mm. Such a lens is too large for small eyeball
in newborns and infants. Therefore, some problems with application and removal of lens by parents are noted.
Due to the properties of silicon elastomer material in which lipid-mucin deposits cumulate easily and may lead
to the corneal and conjunctival complications, such a lens should be worn during waking hours only.

Advantages and disadvantages of the contact lenses are shown in Table I.

TABLE I.
ADVANTAGES AND DISADVANTAGES OF VARIOUS CONTACT LENS MATERIALS

Advantages Disadvantages

RGP

- High oxygen permeability - Some initial discomfort

- Small diameter - Difficult fitting procedure

- Individual fitting - Daily wear

- Position inside tear film - Expensive

- Movements with blinking - Very rarely possible adherence

- Constant tears exchange beetwen cornea and lens | to the corneal surface
- Appropriate corneal nourishment

- Removal of the metabolic wastes

- No penetration of lipid-mucin deposits
- No bacterial growth

- Lack of neovascularization

- Lack of giant papillary

- Neutralizing of astigmatism (to 3 D)

- Easy to handle

Silicone elastomer

- Superior corneal oxygenation - Limited power of lenses

- Extended wear possibility - Limited base curve

- Low loss rate - Not good fitting relationship
- Wearing comfort - Difficult fitting procedure

- Neutralizing of only small astigmatism - Expensive

- Lipid-mucin deposits accumulation

- Corneal complications

- Giant papillary

- Poor moistening of lens surface

- Possible adherence to the corneal surface




Hydrogel lenses, in principle, should be used in children over 4 years of life. These are commercially
manufactured lenses of selected parameters only. Optic power ranges from 140.0 to +40.0. Radius of the
posterior curvature is 8.0 to 9.5 mm, and the diameter 13.5 to 14.5 mm. There is no possibility to order lenses
individually and it is a disadvantage in case of the small eyeballs and steep cornea in newborns and infants.

One of the most important physico-chemical properties is oxygen permeability, which is defined as

Dk/L
where:
Dk - amount of oxygen passing through unit area of lens material per unit of time and at
specified difference in temperature and pressure;
L - thickness of the central optic zone.
This property is examined in vitro and given in the tables as lens permeability.
Corneal oxygenation and its proper metabolism depend on oxygen permeability of the lens and
oxygen access to the cornea in vivo. (37) It is so-called equivalent oxygen percentage (EOP) and is the most
universal clinical assessment of the lens quality. Corneal EOP in the atmospheric air is 21%. Accepted EOP

for the contact lenses of the prolonged wear is 17.9%, and daily wear - 9.9% (see Diagram 1).

DIAGRAM 1. CONTACT LENS THICKNESS AND
EQUIVALENT OXYGEN PERCENTAGE (37)
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In pediatric aphakia lens power needed to its correction are very high and is associated with big
central thickness of the lens. It makes very low oxygen permeability. It may lead to several corneal, and
conjunctival ( giant papillary, conjunctivitis, neovascularization, infective keratitis, corneal edema, endothelial
polymegathism, abrasions, acute red eye reaction). It is very unhealthy lens for the small and developing

eyeball. Its only advantage is a low price. This lens is used in only exceptional cases.



Intraocular lens (IOL)

More and more clinicians implant IOL every year. It results, first of all, from the improvement of
surgical techniques and preferences of parents for IOL implants versus correction with contact lens, facilitating
later visual rehabilitation. Intraocular lens implantation is also associated with lower further costs (55).

Use of IOL in newborns and infants is still controversial. Changes in refraction in the growing child are
marked and significantly differ in the individual children. The most rapid growth and development of the
eyeball takes place up to 2 years of age, reaching the values similar to those in adults in about 6 7 7 years. .
In this time, length of the eyeball increases from 17.0 m to 21.0 7 22.0 mm (in adults: 23.0 to 24.0 mm), and
corneal refractive power from 53 Dsph to 45 Dsph (in adults: 43 Dsph to 42 Dsph). Respectively to these
changes, power of IOL needed for implantation is also changing. Prost(45) carried out the detailed statistical
studies in the group of 1300 Polish children, evaluating changes in the above mentioned 3 parameters in
children followed up from the birth to 14 years of age (see Chapter Operative Techniques in Pediatric Cataract
Surgery; Fig. 771 12)

It would advocate the secondary IOL implantation.

On the other hand, Lamber et al. (25) reported the results of studies comparing IOL implantation to
the primary aphakia with contact lens correction. The authors report that the number of the secondary surgical
operations is larger in the group with IOL (visual axis opacification - VAO; glaucoma; secondary IOL) than in
the group of patients wearing contact lenses. But mean visual acuity has been slightly better in the IOL group.
Other clinicians think that mean visual acuity is similar in both groups of the treated children (15, 18, 54, 55).

Monocular and binocular aphakia treatment

Congenit al monocular or binocul ar c at aaptea cogectiore mo v a |
and good visual rehabilitation create proper conditions for the development of good visual acuity and binocular
vision. In monocular aphakia, an occlusive patch must always be worn over the sound eye for 90% of the
waking day. (42, 44, 61) Frequent follow-up visits are necessary to reduce the occlusion as soon as possible,
when vision and fixation of aphakic eye become correct. It is evaluated with tests used in optokinetic
nystagmus (OKN) or using variants of preferential looking (PL). Monocular fixation is being evaluated with eye
fundus examination with visuscope (see Chapter Concomitant Strabismus; figs. 13, 14, 19). When satisfactory
visual acuity has been attained, strabismus and nystagmus are being treated. Residual amblyopia is treated
simultaneously with penalization methods or atropine application to the sound eye. In such a way binocular
peripheral vision is being stimulated.

Concomitant strabismus more frequently accompanies unilateral aphakia whereas the nystagmus
most often accompanies bilateral aphakia. (4, 12)

Esotropia is seen in over 70% of cases of both unilateral and bilateral aphakia, while exotropia in
about 20% of cases. Hypertropia is also very frequent, especially in the unilateral aphakia. Oblique overaction
encounters for about 25% of cases. (37)

Concomitant strabismus is treated both nonsurgically and surgically. Brief scheme of treatment is

shown in Table II.



TABLE II.
SCHEME FOR TREATMENT OF CHILD AFTER UNILATERAL OR BILATERAL CONGENITAL CATARACT
REMOVAL

VISUAL REHABILITATION

UNILATERAL APHAKIA BILATERAL APHAKIA

OCCLUSION OF NORMAL EYE

DAILY RGP WEARING
PENALIZATION
PLEOPTIC TREATMENT
PRISMATIC CORRECTION
ORTHOPTIC TREATMENT
BTA INJECTIONS

STRABISMUS/ NYSTAGMUS SURGERY

To correct the angle of strabismus, prismatic glasses are used together with exercises in
hypercorrection glasses. Botulinum toxin may also be injected to decrease the angle of strabismus or
nystagmus. In case of deviations more than 30 PD or noncompliance with nonsurgical treatment, surgical
treatment of strabismus is necessary. Orthoptic rehabilitation is carried out for many years, even to 8 i 10
years of life. Detailed strabismus management is described in the Chapter Concomitant Strabismu
Management.

Satisfactory visual acuity (0.6 i 1.0) and some degree of binocularity may be achieved in many
patients congenital unilateral and bilateral cataract, was reported by many authors (9, 10, 25, 42, 44, 53).

Also my previous published studies have documented that such a good resukts can be achieved if the
surgery is performed in the first weeks of age, operated eye being fitted with contact lens, and adequate visual
rehabilitation being carried out for the whole period of visual development. Over 10-year observation of these
children therapy enables the conclusion, that good visual acuity of 0.7 i 1.0 at distance, and 1.0 at near with
low fusion range is attainable in unilateral congenital cataract. Sensory fusion and stereoacuity was achieved

only by children after binocular congenital cataract removal. Such excellent results of treatment are not



possible in all children due to various causes. They were achieved by about 30% of the treated children. (38).

Gregg and Parks (17) reported a case of patient with unilateral infantile cataract who had bifoveal fusion with

good stereoacuity. These studies show that binocular vision with stereopsis may also be obtained in patients

with unilateral congenital cataract.

However, achievement of so satisfactory results require excellent co-operation of ophthalmologist with

the treated child and parents. It is required as much art as science. Especially important is the thrust to the

doctor and great patience and devotion of parents because the treatment is long-lasting and complicated.

However, the prize is worth such an effort.
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Chapter 9
PEDIATRIC APHAKIA

Congenital cataracts continue to be a major cause of decreased vision and blindness in children,
despite dramatic improvements in the surgery treatment of infantile cataracts.

Good vision and binocularity may be attained nowadays, in great percentage of children following the
removal of congenital unilateral and bilateral cataracts. The best outcomes after surgery depend on several
variables. This includes:

*the extend of cataract

*associated ocular abnormalities

* associated systemic abnormalities
*early diagnosis

*early treatment

*surgical techniques of cataract removal
*optimum optical correction

*visual rehabilitation for years

Amblyopia associated with congenital and infantile cataract is the major cause of poor vision. It is
important to start the treatment in early critical period of visual development, in the first few months of life
when the visual areas in the brain are developing rapidly in response to the visual stimuli from the eyes.

There are two solutions of pediatric aphakia correction:

1. primary lens implantation technique

2. postoperative aphakia correction



CLINICAL FINDINGS

- monocular or binocular, post cataract surgery, lack of lenses (Fig. 1)
- microphthalmus especially in unilateral cases(Fig. 2)

- often irregularity of pupil (Fig. 3)

- opacified peripheral capsular ring(Fig. 4)

- sometimes heterochromia of iris(Fig. 5)

- esodeviation or exodeviation

- hyperphoria on the aphakic eye

- DVD or oblique dysfunction(Fig. 6)

- nystagmus horizontal, vertical or rotation, also monocular

- torticollis ocularis(Fig. 7)

Fig. 1 Lack of lenses post monocular cataract surgery.

Fig. 2 Microphthalmic right eye in unilateral aphakia.

Fig. 3 Irregularity of pupil in the aphakic right eye.

.. WAL

Fig. 4 The child with binocular aphakia. The opacified peripheral
capsular ring seen in the left pupil.

Fig. 5 Heterochromia of iris after congenital cataract surgery.




Fig. 6 Inferior oblique dysfunction on the right sound eye. See aphakia in the left eye.

Fig. 7 Torticollis ocularis.

-patientds history

- keratorefraction by hand-held autokeratorefractometer (Retinomax) (Fig. 8)
- eye examination on slit lamp

- fundus examination (Fig. 9)

- ultrasonic axial length measurements (Fig. 10)

- Hirschberg light reflex test (Fig. 11))

-Krimskyods pri.g2natic test (Fig

- eye movements examination in 9 cardinal position of gaze

- cover-uncover test (Fig. 13)

- evaluation of vision acuity (Fig. 14)

- fixation testing for amblyopia (Fig. 15)

Fig. 8 Evaluation of refraction in very young children by use

hand-held autokeratorefractometer (Retinomax)

Fig. 9 Fundus examination

Fig. 10 The ultrasonic axial length measurements

in 3 month year old child

Fig. 11 Hirschberg light reflex test




Fig.12Kr i mskyés prismatic test

Fig. 13 Cover-uncover test

P
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Fig. 14 Evaluation of vision acuity with using OKN

Fig. 15 Fixation testing for amblyopia

- lens coloboma

- congenital lens dislocation
- congenital esotropia

- nystagmus

- anisometropia

- contact lens performed as soon as possible after surgery (Fig. 16)

-aggressive occlusion therapy in unilateral aphakia(Fig. 17)

-pleoptic treatment(Fig. 18)

-penalization method treatment

-prismatic correction of strabismus (Fig. 19)

- localization method treatment with exercises in hypercorrection prismatic glasses (Fig. 20)
-orthoptic exercises( Fig. 21)

-BTA injections(Fig. 22)

-strabismus or nystagmus surgery



Fig. 16 The 2- year- old child treated for binocular
aphakia by using contact lenses

Fig. 17 Aggressive occlusion therapy in unilateral aphakia

Fig. 18 Pleoptic treatment of aphakic amblyopia

Fig. 19 Prismatic glasses for correction of strabismus

Fig. 20 Localization method treatment with exercises
in hypercorrection prismatic glasses

Fig. 21 Orthoptic treatment i exercises on synoptophore



Fig. 22 BTA injection in 5 month year old

Monocular aphakia:

- the amount of patching required visual development of the aphakic eye depends on the age when the
retinal image was cleared.
- if surgery and optical correction(contact lenses) is provided in early critical period of visual development,
especially by 2 months of age, monocular congenital cataracts have a relatively good prognosis (visual
acuity range 20/200 to 20/25 )with motor and bifoveal fusion after a part time patching.

- patients with relatively late cataract surgery (by 17 weeks of age), received full-time occlusion therapy to

achieve their good visual results with developed strabismus

Binocular aphakia:

- if surgery and exact optical correction(contact lenses) is provided in early critical period of visual
development, especially by 2 months of age, binocular congenital cataracts have a good prognosis(visual
acuity range 20/100 to 20/30 )with full fusion and stereopsis.

- patients who developed nystagmus or strabismus required often visual rehabilitation (optical correction and

orthoptic treatment) after surgery or BTA injection.

Chapter 36
ESODEVIATIONS
1. Pseudoesotropia
2. Esophoria
3. Congenital esotropia
4. Nystagmus blockage syndrom
5. Accommodative esotropia

refractive accommodative esotropia
nonrefractive accommodative esotropia
partially accommodative esotropia

6. Acute aquired esotropia

7. Cyclic esotropia

8. Divergence insufficiency esotropia



9. Spasm of the near reflex
10. Deprivation (sensory) esotropia

11. Consecutive esotropia

PSEUDOESOTROPIA
Pseudoesotropia is a condition, which only simulates squint. The eyes are straight, however they
appear to be crossed. In very young children wide, flat bridge of the nose and small folds of the eyelid skin or
narrow interpupillary distance are frequent. Such a state may simulate convergent strabismus. Often we
observed the abnormality of the eyeballs structure or its placement in the orbits or changes in the eye
protective apparatus. Pseudoesotropia present, when the visual axis (connecting fixing object with the fovea)
is different 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

Fig. 1 Pseudoesotropia

ESOPHORIA
Esophoria is a latent tendency for the eyes to deviate. This latent deviation is normally controlled by
fusional mechanisms which provide binocular vision. Deviation of the visual axis results from the fusion
interruption, which is not able to maintain binocular vision any longer.

Factors predisposing to decompensated esophoria are listed below:

uncorrected refraction error

anisometropia.

transient cover of one eye

emotional or physical Srock

fatigue or asthenia ( severe infections)

feeling of the eyes fatigue

sometimes headache

blurred near vision, especially with prolonged reading
sometimes diplopia

normal retinal correspondence

lack of the symptoms of extraocular muscles paralysis

retinoskopy with full cycloplegia

Hirschberg test

alternate cover test

Maddox rod test for distance and near (Fig2)

fusion amplitude rare is low



Fig 2. Red Maddox rod test

orthophoria

cyclic esotropia

accommodative esotropia

full correction of refractive error

prism glasses facilitating actions of the weakened muscles

eye exercises strengthening binocular vision

in rare cases botulinum toxin iniection to the muscles is required

very rare strabismus surgery is required

spectacles according to the refraction with prism is the best solution
in young children eye exercise improving fusion amplitude are also effective
CONGENITAL ESOTROPIA
This form of strabismus is present since birth. It is characterized by the large and constant angle of
strabismus. One eye and then the fellow eye fixes alternatively in the primary position. ( Fig. 3)

Fig3. Congenital esotropia in 4-month old boy

;ﬁ‘% (-\ (\ Fig. 4. Infantile esotropia showing alternating fixation
pe % L™ «>
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at side viewing cross fixation is present

the right eye is used in left gaze and the left eye is used in right gaze( Fig4)

patients show limited abduction of both eyes

angle of strabismus is large 307 70 PD

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

in 75% of cases unilateral or alternate inferior obligue muscle overaction or dissociated vertical deviation
(DVD)are seen.

retinoscopy with full cycloplegia



fundus examination

Hirschberg and Krimsky test
cover-uncover test and alternate cover test
monocular abduction attempt

face turn examination

nystagmus blockage syndrome

infantile accommodative esotropia

cyclic esotropia

sixth nerve palsy

congenital fibrosis syndrome (fixed strabismus)
congenital myasthenia

congenital six nerve palsy

Moebi usd syndr ome
Duaneds syndr ome

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

Only an early treatment of the congenital esotropia excellent visual acuity in each eye, single
binocular vision in all directions of gaze and normal esthetic appearance may be achieved.

NYSTAGMUS BLOCKADE SYNDROM
Then nystagmus begins in early infancy and associated with esotropia it is called nystagmus blockade

syndrome.

Fig. 5 The 3,5month boy with nystagmus blockade syndrome.

convergence is used to dampen nystagmus

both eyes are frequently esotropic at the same time
large angle deviation is present (80-90PD)

limited abduction bilaterally

in abduction the nystagmus increases

face turn to the side of the fixing eye

refraction and fundus examination
Hirschberg light reflex test
cover-uncover test

monocular abduction attempt
face turn examination

congenital esotropia

infantile accommodative esotropia

cyclic esotropia

congenital fibrosis syndrome (fixed strabismus)
congenital myasthenia



congenital six nerve palsy
Moebi usd syndr ome

appropriate eye-glasses or contact lenses

botulinum toxin injection

large amount of surgery are required; recession of both medials (6-8mm) and resection of one lateral rectus
muscle (8-10mm)

if residual esotropia persists(about 15PD)surgery on the unoperated lateral muscle shoud be done
sometimes adduction may be lower after surgery

ACCOMMODATIVE ESOTROPIA

Accommodative esotropia is a deviation of the eyes associated with activation of the accommodative
reflex. Related to accommodative effort may be divided into 3 categories:1)refractive 2)nonrefractive 3)partial
or decompensated.

Refractive accommodative esotropia
(fully accommodative esotropia )

Fig. 6 Accommodative esotropia without glasses

Fig. 7
the hyperopic

Accommodative esotropia is redused with
glasses.

age of onset between 2-3 years old

intermitent at onset then becoming constant

average esotropia 20-40 PD nearly the same to distance and near fixation
refraction range of +3, o to +10.0D

amblyopia is common

low accommodative convergens to accommodation ratio (AC/A)

full cycloplegic retinoskopy with atropine(3-4days)
Hirschberg or Krimsky light reflex test

cover test

visual test and checking fixation to evaluated amblyopia

congenital esoptropia

nonrefractive accommodative esotropia
partial accommodative esotropia
divergens insufficiency

persistent esotropia

non-comitant strabismus

full correction of the refractive error

constant wearing of the glasses (Ryc. 6 and Ryc. 7)

cure the amblyopia

monitor the vision and fixation to make sure the amblyopia does not return
anticholinesterase drops shoul be used if non-compliant with glasses



orthoptic exercises

The complete cure with bifoveal fusion will be achieved in patients unless:
diagnosed and treated soon after the onset

amblyopia and suppression can be eliminated

fusion and stereopsis strongly estabilished than the onset is over 3 years old
adults have a chance to give up the glasess

NONREFRACTIVE ACCOMMODATIVE ESOTROPIA
(HIGH AC/A RATIO, CONVERGENCE EXCESS)

This condition is characterized by overconvergence associated with accommaodation.

age of onset between 2 mouth - 5 years old

esodeviation is greater at near than at distance

refraction is over +2, o D or myopic

amblyopia is common

high accommodative convergens to accommaodation ratio (AC/A)

full cycloplegic retinoskopy with atropine (3-4days)
Hirschberg or Krimsky light reflex test

cover test

visual test and checking fixation to evaluated amblyopia
clinical evaluation of distance and near deviation
binocular vision tests

congenital esoptropia

refractive accommodative esotropia
partial accommodative esotropia
divergens insufficiency

persistent esotropia

non-comitant strabismus

full correction of the refractive error

constant wearing of the bifocal glassesFig. 9, 10))
eliminate amblyopia

miotics are not as effective as bifocals

orthoptic treatment

sometimes prism glasses are necessary

botox injection sometimes is required

bimedial recession on teenagers

amblyopia and suppression can be eliminated
try to wean off bifocals after 8 years old patients
good fusion in distance with straight eyes or small angle esotropia

Fig. 9 Bifocal glasses with +3 Dsph addition at near
reduced convergence excess.




Fig. 10 Full correction of squint with glasses at distant.

PARTIAL ACCOMMODATIVE ESOTROPIA

hypermetropia
high accommodative convergens to accommodation ratio (AC/A)
great esotropia at near and small esotropia at distance

congenital esoptropia

refractive accommodative esotropia

nonrefactive accommodative esotropia

divergens insufficiency

persistent esotropia

non-comitant strabismus

Investigation, treatment and prognosis: similar like other accommodative esotropias.

CYCLIC ESOTROPIA
Cyclic strabismus is a rare type of esodeviation and classically a large-angle esotropia alternating with
ortophoria or small i angle deviation on 48-hour cycle. (Fig. 11, 12)

frequently affects older child
diplopia and lack of fusion appear only when strabismus is present
squint appeared every 24-48 hours cycle

good anamnesis

full cycloplegic retinoscopy

clinical observation for a few days

evaluation of angle deviation during the strabismic cycle
stereopsis testing

all types of accommodative esotropia
acute acquired esotropia

secondary esotropia (after occlusion, organic lesion, following recover n. VI palsy, consecutive esotropia)

full correction of the refractive error
surgical correction of the total esodeviation

surgery eliminates the whole strabismic problem

Fig. 11 Small angle deviation on the 4-month-old child
with cyclic esotropia.




Fig. 12 The same patient on altenating day
with cyclic esotropia in the right eye.

ACUTE ACQUIRED ESOTROPIA

This is the rare condition occurs in older children or adults witch characterized by the dramatic onset of the
large angle esotropia with diplopia. Fig. 13

Fig. 13 A 10-year- old girl with acute acquired esotropia in the left eye.

mild hyperopic or myopic refractive error(from-5,5 to +3,0)
diplopia

concomitant strabismus in all direction of gaze
strabismus is usually large 30-60PD

patients can fuse if the angle is eliminated with prism
absence of any neurologic disease

cycloplegic refraction

cover test

evaluation of angle deviation in all direction of gaze
Hess chart

family history of strabismus

complete neurologic examination

strabismus paralitic

secondary esotropia (after occlusion, organic lesion)
spasm of near reflex

cyclic esotropia

refractive accommodative esotropia

nonrefactive accommodative esotropia

partial accommodative esotropia

divergens insufficiency

following recovered n. VI palsy

consecutive esotropia

strabismus surgery

wearing glasses

Prognosis:

the results are excellent in the absence of any neurologic disease

DIVERGENS INSUFFICIENCY ESOTROPIA
Divergence insufficiency causes the esotropia that is greater in the distance than the near.



Fig. 11. Esotropia greater in the distance.

Fig. 12. At near

fixation only small angle of esodeviation.

Clinical findings:

esotropia on distance fixation 10-20PD (Fig. 11)
orthophoria at near (Fig. 12)

normal ductions and versions

sometimes mild bilateral sixth nerve paresis
Investigation:

cover test at near and distance

eye movements exam

no fusion divergence

neurologic examination to evaluate any neurological syndrome, intracranial tumor or head trauma
cycloplegic refraction

eye fundus evaluation

Differential diagnosis:

congenital esotropia

acute acquired esotropia

following recovered n. VI palsy

bilateral sixth nerve paresis

incomitant (paralitic) strabismus

Treatment:

neurological treatment

prismatic glasses

very rare bilateral muscle resection

orthoptic training

Prognosis:

some patients get better spontaneously

results of neurological treatment are not so good

SPASM OF THE NEAR REFLEX

This condition appear periodically and is characterized by an overconvergence associated with
accommodation and miosis. Fig13A and 13B.

Fig. 13A The child aged 1, 8-year-old with spasm of the near reflex.




Fig. 13B Spasm of the near reflex on 7-month-old child.

present from early age

large angle esotropia at near

good ductions with bad versions

sensitive individuals in whom emotions can be seen to play a large part in the severity of esotropia
miosis

refaction before and after cycloplegia
eye movement exam

cover test at near and distance
complete neurologic examination

congenital esotropia

cyclic esotropia

nystagmus blockage syndrome
accommodative esotropia

Moebi usd syndr ome

cycloplegic drops shoul be used (atropine, homatropine)
patiens with great hyperopia should wear full correction glasses sometimes bifocals
exercises to relax accommodation

overconvergence associated with accommodation tend to lessen as the child grows older and may disapper in adults.

DEPRIVATION (SENSORY) ESOTROPIA
This condition is an esotropia secondary to unilateral blidness. (Fig. 14)

Fig. 14. A 7-year- old patient with congenital cataract
in the right eye. Note sensory esotropia and torticollis ocularis.

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

congenital esotropia
acute acquired esotropia
consecutive esotropia

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

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 ESOTROPIA
Consecutive esotropia or persistent esotropia may be present after exodeviation surgery. (Fig. 15, 16)

Fig. 15 A 7-monthi old patients with congenital exotropia
before strabismus surgery.

Fig. 16 Consecutive esotropia. The same patient i
4 years after exotropia surgery.

after exotropia surgery 15-30 PD esotropia can appeared
status post exodeviation surgery

occasionally esotropia may increase

patients has learned to get rid of the diplopia

case history

Hirschberg and Krimsky test
cover test

Hess screening

cycloplegic refaction
evaluation of angle esotropia
diplopia testing

accommodative esotropias
divergens insufficiency
spasm of the near reflex
acute acquired esotropia
noncomitant strabismus

prism glasses base out over each eye

full hyperopia correction

orthoptic exercises

botulinum toxin injection

strabismus surgery on the nonoperated muscles

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 esotropia are also satisfactory



chapter 35
EXODEVIATION

. Pseudoexotropia

. Exophoria

. Congenital exotropia

. Intermittent exotropia

. Convergens insufficiency

. Convergens paralysis

. Deprivation (sensory) exotropia
. Consecutive exotropia
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PSEUDOEXOTROPIA

Fig. 1 Pseudoexotropia in 4, 5-month child with positive angle gamma.

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. Fig. 3, 4.

Factors predisposing to decompensated exophoria are listed below:

anisometropia.

transient cover of one eye

emotional or physical shock

fatigue or asthenia ( severe infections)

Fig. 3Exophopia. Note the deviation the left eye during cover-test.




Fig. 4The same patient with exophoria. Note the straight eyes
during binocular fixation

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

cover test

retinoskopy with full cycloplegia
Hirschberg test

Maddox rod test for distance and near
fusion amplitude rare is low

orthophoria
intermittent exotropia
convergens insufficiency

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

spectacles according to the refraction with prism is the best solution
eye excercises improving fusion amplitude are also effective

CONGENITAL EXOTROPIA

Fig. 5Congenital exotropia in 3-month-year child

Fig. 6. Eleven-year-old with congenital exotropia.

This form of strabismus is very rare present since birth. Fig5. 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. 6.



exotropia is present in all distances

angle of strabismus is large 35-50 PD

the patientdés 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

retinoscopy with full cycloplegia

fundus examination

Hirschberg and Krimsky test
cover-uncover test and alternate cover test
monocular adduction attempt

face turn examination

intermittent exotropia
convergens insufficiency
convergens paralysis
deprivation (sensory) exotropia
consecutive exotropia

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

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.

Fig. 7. Intermittent exotropia in eight-month-old child
during the distance fixation.

Fig. 8. The eyes are straight in the same child during the near fixation.




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

assessment of vision, fusion and stereopsis
Hirschberg test at near and distance (Fig7, 8)
cover-uncover test at near and distance
Maddox test

high AC/A can be diagnosed by the patch test

exophoria

congenital exotropia
convergens insufficiency
convergens paralysis
deprivation (sensory) exotropia
consecutive exotropia

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)

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.
Fig. 9, 10.

Fig. 9 Convergens insufficiency. Small exotropia in the distance.

Fig. 10 Convergens insufficiency when child looking
at near point the exotropia appears.




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

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

exophoria

convergens paralysis
intermittent exotropia
paralytic strabismus
accommodative problems
consecutive exotropia

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

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. Fig. 11

Fig. 11Convergens paralysis as a secondary status
to the brain disorders.

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

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

convergence insufficiency
intermittent exotropia
paralytic strabismus
accommodative problems

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

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. Fig. 12, 13.

Fig. 12Deprivation exotropia. . Patient after congenital cataract
surgery with RGP contact lens on the right eye.

Fig. 13 Deprivation exotropia. Patient with leucoma cornea
on the left eye.

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

congenital exotropia
intermittent exotropia
convergence insufficiency
consecutive exotropia



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

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. Fig. 14

Fig. 14 The child after esodeviation surgery. Consecutive exotropia.

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 T uncover test

Hess screening

evaluation of exotropia angle

diplopia testing

exophoria

congenital exotropia
convergens insufficiency
convergens paralysis
deprivation (sensory) exotropia
paralitic strabismus

prism glasses base -in over each eye

orthoptic exercises

botulinum toxin injection

strabismus surgery on the nonoperated muscles

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

Eric R Crouch, Ewa Ol e s z-cPmost: GEsabkismus. Instant Clinical Diagnosis in Ophthalmology. Jaypee
Brothers, Medical Publishers Inc, New Delhi, 2009. (Esodeviations, Exodeviations, Amblyopia, Concomitant

Strabismus, Strabismus Syndromes)
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ESODEVIATIONS
Pseudoesotropia

Esophoria

Congenital esotropia

Nystagmus blockage syndrome
Accommodative esotropia

Acute acquired esotropia

Cyclic esotropia

Divergence insufficiency esotropia
Spasm of the near reflex
Deprivation (sensory) esotropia

Consecutive esotropia

PSEUDOESOTROPIA

Pseudoesotropia is a condition, which only simulates squint. The eyes are straight, however they
appear to be crossed. In very young children wide, flat bridge of the nose and small folds of the eyelid skin or
narrow interpupillary distance are frequent. Such a state may simulate convergent strabismus. Often we
observed the abnormality of the eyeballs structure or its placement in the orbits or changes in the eye
protective apparatus. Pseudoesotropia present, when the visual axis (connecting fixing object with the fovea)
is different 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.



ESOPHORIA

Esophoria is a latent tendency for the eyes to deviate. This latent deviation is normally controlled by
fusional mechanisms which provide binocular vision. Deviation of the visual axis results from the fusion
interruption, which is not able to maintain binocular vision any longer.
Factors predisposing to decompensated esophoria are listed below:

AUncorrected refraction error
AAnisometropia

ATransient cover of one eye
AEmotional or physical Srock

AFatigue or asthenia (severe infections).

CLINICAL FINDINGS
AFeeling of the eyes fatigue
AsSometimes headache
ABlurred near vision, especially with prolonged reading
ASometimes diplopia
ANormal retinal correspondence
ALack of the symptoms of extraocular muscles paralysis.

INVESTIGATIONS
ARetinoscopy with full cycloplegia
AHirschberg test
AAlternate cover test
AMaddox rod test for distance and near
AFusion amplitude rare is low.

Fig. 1. Pseudoesotropia

Fig. 2: Red Maddox rod test

EXODEVIATIONS

Pseudoexotropia

Exophoria

Congenital Exotropia
Intermittent Exotropia
Convergens Insufficiency
Convergens Paralysis
Deprivation (sensory) Exotropia

Consecutive Exotropia



PSEUDOEXOTROPIA

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.
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.

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:

AAnisometropia.

ATransient cover of one eye
AEmotional or physical shock

AFatigue or asthenia (severe infections)

CLINICAL FINDINGS
AAge of onset between 6 months and 4 years (usually at 18 months)
AOccasionally then one eye divergens patient close this eye in bright light
ASometimes diplopia occurs
AOnce suppression has been triggered by the eye drifting out
APatients have a larger binocular peripheral visual field than normal people
ATypical cases have stereoacuity at near, this is where most patients control their deviation

INVESTIGATIONS
AcCover test
ARetinoskopy with full cycloplegia
AHirschberg test
AMaddox rod test for distance and near
AFusion amplitude rare is low

Fig. 1: Pseudoexotropia in 4, 5-month child with positive angle gamma

Fig. 2: Two-month-old children with different appearance
of palpebral fissures

AMBLYOPIA

INTRODUCTION

Amblyopia is a decrease of visual acuity without no causes can be detected by the physical

examiiiation of the eye. Poor vision caused by abnormal visual development secondary to abnormal visual



stimulation. We use the term "functional amblyopia "or "amblyopia ex anopsia” to refer to those conditions in
which the visual acuity deficit is potentially reversible by occlusion therapy.

1. Strabismic amblyopia.

2. Anisometropic amblyopia.

3. Ametropic amblyopia.

4. Deprivation amblyopia.

5. Organic amblyopia.

6. Amblyopia from nystagmus.

STRABISMIC AMBLYOPIA

CLINICAL FINDINGS
AOne eye strabismus
AAmblyopia is unilateral
AcConstant suppression in deviated eye
ALoss of binocularity
AOccurs m 50% of patients with congenital strabismus

INVESTIGATION
AHirschberg test
APositive cover-uncover test
AcCycloplegic refraction
ALoos of visual acuity in one eye
AEccentric fixation
APoorer contrast sensivity
ANeutral density filter test
Astereopsis tests are negative
DIFFERENTIAL DIAGNOSIS
AAnisometropic amblyopia
AAmetropic amblyopia
ADeprivation amblyopia
AOrganic amblyopia

Fig. 1: Young girl 5-year-old treating of amblyopia

Fig. 2: Strabismic amblyopia in the left eye.
Penalization method of treatment by atropine to the sound eye.

CONCOMITANT STRABISMUS

INTRODUCTION



Strabismus is a disease characterizing by the eyes misalignment. It may be present constantly or
intermittently, and may appear at near or distant vision. Strabismus is present in 2% to 5% of children, being
an important cause of both visual and psychological problems. Strabismus may be congenital or acquired
abnormality. One should remember that:

Achildren do not outgrow strabismus.

ATreatment should be started immediately after detection of this abnormality as child's age plays
crucial role in the development of the normal binocular vision.

AAlignment of the eyes is possible in any age of the child and contributes to vision improvement.
ATreatment of strabismus is both non-surgical and surgical.

ANATOMY AND PHYSIOLOGY
ANATOMY OF THE EXTRAOCULAR MUSCLES

Movement of each eye is controlled by six extraocular muscles. Four of them are rectus muscles:
medial, lateral, inferior, and superior muscles. Two muscles are oblique: inferior and superior muscles. All
these muscles originate at the posterior segment of the orbit, i.e. common ring tendon, except inferior oblique
muscle, which origiiiates from the nasolacrimal groove in the anterior segment of the orbital inferior wall, run
divergently forward, and insert onto the eyeball, becoming tendinous. Rectus muscles insert in the front of
eyeball equator, whereas oblique muscle insert behind it.
Extraocular muscles are built from the stratial muscular fibers, similarly to skeletal muscles. However, they
contain large amounts of connective tissue, are rich in blood vessels and both nervous fibers, and endings.
Extraocular muscles are innervated by three cranial nerves:
1. Oculomotor nerve (Il cranial nerve) - innervating the medial, superior, and inferior rectus muscles, and the
inferior oblique muscle.
2. Abducens nerve (VI cranial nerve) - innervating the lateral rectus muscle.
3. Trochlear nerve (IV cranial nerve) - innervating the superior obliqgue muscle. Ocular artery branches
(anterior ciliary arteries) and lacrimal artery are

supplying the blood. Blood outflows through the superior and inferior ophthalmic veins.

RECTUS MUSCLES

Medial Rectus Muscle

It is the thickest and strongest extraocular muscle. Its tendon is short, about 4 mm long and 10, 9 mm
wide at the point of insertion onto the eyeball. Contraction 1 gg of this muscle produces rotation of the eyeball

medially, i.e. its adduction.

Fig. 1: Top view of the eye and muscles in primary position

Fig. 2: The actions of the superior rectus muscle




STRABISMUS SYNDROMES

A. Ewa Oleszczynska Prost (Poland)
B. Eric R Crouch (USA)

A. STRABISMUS SYNDROME

Ewa Oleszczynska Prost (Poland)

DUANE'S RETRACTION SYNDROME
The etiologic factors of this syndrome are: Structural anomalies (abnormal posterior insertion of the
medial rectus, nonelastic lateral rectus, fibrosis and contracture of the muscle) and abnormal innervations

(hypoplasia of sixth nerve nucleus, paradoxical innervations lateral, superior rectus or inferior oblique).

DUANE'S SYNDROME IS CLASSIFIED INTO THREE TYPES
1. Type I: Characterized by limitation or absence of abduction with widening of the palpebral fissure, normal
adduction with narrowing of the palpebral fissure and retraction. The patients usually have esotropia.
2. Type IT. Limitation or absence of adduction with narrowing of the palpebral fissure and retraction. Normal or
slightly limited abduction. This may be associated exotropia.
3. Type llI: Limitation or absence of both abduction and adduction with narrowing of the palpebral fissure and
retraction of the globe on attempted adduction.

CLINICAL FINDINGS
ASee above: type |, 11, 1l
AuUsually vision is full
Astereopsis is good
ADiplopia occur when the patient attempts to abduct the affected eye
AThe face turn to have normal binocular vision.

INVESTIGATION
AOcular movements exam
AHirschberg's test
AElectromyographic studies

DIFFERENTIAL DIAGNOSIS
AcCongenital esotropia
AAccommodative esotropia
ADivergens insufficiency
ADeprivation (sensory) esotropia
ACongenital exotropia
ADeprivation (sensory) exotropia
ANoncomitant strabismus
AMoebius' syndrome

Fig. 1: Duane's syndrome type | in the left eye-adduction with narrowing of the
palpebral fissure and retraction. (Courtesy: Prof. K Krzystkowa, Cracow,
Poland)




Fig. 2: Duane's syndrome type | in the left eye-absence abduction with
widening of the palpebral fissure. (Courtesy: Prof K Krzystkowa, Cracow,
Poland)

TREATMENT
Surgery is only indicated when functional and cosmetic aspects can be evaluated.

PROGNOSIS
AFace turn or strabismus after the surgery can be smaller
ASometimes results of the surgery can be dissappointed.

Fig. 3: Duane's syndrome type Il in the right eye. Note the exotropia in the
primary position (Courtesy: Prof. K Krzystkowa, Cracow, Poland)

Fig. 4: The same patient with Duane's type Il syndrome. Note absence of
adduction with narrowing of the palpebral. (Courtesy: Prof. K Krzystkowa,
Cracow, Poland)

Fig. 5: Duane's syndrome type lll-absence of adduction in the left eye
(Courtesy: Prof. K Krzystkowa, Cracow, Poland)

Fig. 6: The same patient-limitation of abduction in the left eye (Courtesy: Prof.
K Krzystkowa, Cracow, Poland)

BROWN'S SYNDROME
Brown's syndrome or superior oblique tendon syndrome is caused by short tight superior oblique tendon and

characterized by deficit in elevation during adduction. This syndrome could be congenital or acquired.

CLINICAL FINDINGS
AActive elevation is limited
AAlso passive elevation on forced duction test is limited
APresence of head posture.

INVESTIGATION
AOcular movements exam
AHirschberg's test



AForced duction test.

DIFFERENTIAL DIAGNOSIS
Alnferior oblique palsy
ASuperior oblique overaction
ADouble elevator palsy.

TREATMENT
Surgery is only indicated to attempt to restor binocular function in primary position.

PROGNOSIS
AFace turn after the surgery can be smaller
ASometimes results of the surgery can be dissapointed
AElevating the involved eye in adduction after surgery of the superior oblique is often poor.

MOEBIUS SYNDROME
Moebius syndrome is a rare congenital disturbance with bilateral abducens and facial nerve paralysis.

CLINICAL FINDINGS
AuUnilateral or bilateral inability to abduct the eyes
AConvergence and vertical movement are intact
AVision and papillary constriction are generally normal
AComplete or incomplete facial palsy
APartial atrophy of the tongue
ASceletal and muscle defects are common (hypoplasia of the pectoral muscles, syndactyly, clubfeet,
congenital limb amputations).

Fig. 7: Brown's syndrome. Note the restriction of the elevation on adduction of
the right eye. (Courtesy: Prof. K Krzystkowa, Cracow, Poland)

Fig. 8: Moebius syndrome. (Courtesy: Prof. K Krzystkowa, Cracow, Poland)

INVESTIGATION
AHirschberg's test
AEsotropia about 50 pd
AForced duction test are positive to both adduction and abduction
AHorizontal muscles are often thickened and fibrotic
AElectromyographic studies have shown waxing and waning of electrical activity
ANMR and CT examination.

DIFFERENTIAL DIAGNOSIS
ACongenital esotropia
ANystagmus blockage syndrome
Alnfantile accommodative esotropia
AcCongenital fibrosis syndrome (fixed strabismus)



ACongenital myasthenia
ACongenital six nerve palsy
ADuane's syndrome.

TREATMENT
Surgery for the esotropia consisting of recession of the medial rectus muscles.

PROGNOSIS
AUsually patients have a little horizontal movements after surgery
AReduction of squint is visible.

MARCUS GUNN'S SYNDROME
Marcus Gunn jaw-winking is a synkinesis between the nerve supply to the muscles of masticacion and
the levator palpebrae superiosis.
CLINICAL FINDINGS
When the patient opens or close the mouth or jaw from side to side we see the elevation of the
affected lid above its ptotic level.

Fig. 9: The syndactyly in patients with Moebius syndrome (Courtesy: Prof. K
Krzystkowa, Cracow, Poland)

Fig. 10: Marcus-Gunn
Krzystkowa, Cracow,

syndrome in a 7 years old girl (Courtesy: Prof. K
Poland)

INVESTIGATION
Observation the eyes asocciated with mouth's movements.

DIFFERENTIAL DIAGNOSIS
ACongenital ptosis
AcCongenital blepharoptosis
ATelecanthus
AEpiblepharon
AEuryblepharon
AParesis of Ill or V cranial nerves

TREATMENT
If significant lid retraction with ptosis is present -directed towards disinserting the levator muscle and
suspending the lid.

PROGNOSIS
Treatment result are only partially satisfactory.

DOUBLE ELEVATOR PALSY
Congenital or acquired double elevator palsy is the paralysis of both the elevators: superior rectus and

levator palpebrae.



CLINICAL FINDINGS
Alnability or reduced ability to elevate the eye
AParetic eye have the hypotropia with ptosis when fixates nonparetic eye
Awhen fixates paretic eye no hypotropia in the primary position and no ptosis
AThe lid may become ptotic
APatient with chin-up position to maintain binocularity
ADiplopia may usually occured in upward gaze
ASometimes the pupillary anomalies can occured.
INVESTIGATION
AHirschberg's test
AOcular movements exam
AObservation the eyes during alternate fixation
AForced duction test
AObservation the head posture
APupillary exam on the light.

Fig. 11: The girl opens the mouth and the eye lid elevates (Courtesy: Prof. K
Krzystkowa, Cracow, Poland)

Fig. 12: The same patient
side to side we see the
Krzystkowa, Cracow,

with Marcus-Gunn syndrome-tried to jaw from
elevation of the eye lid. (Courtesy: Prof. K
Poland)

DIFFERENTIAL DIAGNOSIS
ACongenital ptosis
ACongenital myasthenia
AcCongenital fibrosis of inferior rectus
ABlow-out syndrom
ABrown's syndrome.

TREATMENT
ASurgery is not indicated if a patient is ortoptic in primary position
Alf the forced duction test is negative on the paretic eye, the Knapp's surgery is indicated
Alf the paralyzed eye fixates then weakening procedure of the elevators of the nonparetic eye is done
ALid surgery also be required if the ptosis not disappear.

PROGNOSIS

AOnly a modest increase in elevation is usually observed after surgery
AoOften surgery give satisfactory results and head posture disappears.

Fig. 13: Double elevator palsy. Note the ptosis of the right eye




Fig. 14: The same patient with restricted the elevation of the right eye
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reach the starling point on the right side,
where it is lied to the tail end.

SECTION Vlll: Strablsmus Surgery
Video | Esotrepla Surgery: Simadial

Recesslon
Ews Oleszczynska Prost (Polanc)

This surgical video shows typical
operations of esalropia. It demanstrales
bimedial recession in large +G0DP
{congenital esotropia). After culling the:
nlermuscular septum and check
ligaments, The muscle is cleaned. It
should be tone very carelully to avoid
penctration of posterior Tenan's capsule
and manipulation of orbit fal. The rectus
muscle is detached from Ihe globe and
replaced lurthor from the limbus.

Video Il Esotropia Surgery: The Hang Back

3 Technique
Ewa Oleszczynska Prost (Poland)

This shows only one madial rectus
muscle racession in small csotropia
{119DF). This is a hang back recession.
This lechnique allows la weaken &
muscle by recessian, but leave Ihe
muscla hanging back from sutures
attached to the original insertion rallisr
than glacing the sulures posteriorly on
Ihe globe. Hang back sutures can be
eilhar 60 absurbable of nonabsarbablo.
This type of operation can be useful for
casos predisposed to scieral perfaration
and especially lor cases assacialad with
retinal defachment surgery.

Esotropia Surgery: Recession and
Resection
Ewa Oleszczynska Prost (Poland}

It prosents lhe typical procedure
cansisting of two steps: recession of

e

esotropia.mp4
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medial rectus muscle with resection of
lateral rectus muscle.

Video 1V Exotropia Surgery
Ewa Oleszczynska Prost (Poland)

This video shows tyoical operation of
exotropia: recession (weakening) of
latera! rectus muscle and resection
{strengthening) of medial reclus muscie.

aboul 110°. Aller isalaling the mi
is disinserled fram the sita of original
insartion and reallachad at the site an

new muscla inseition. The conjunctiva is
closed using a fow single 8/0 absorbable
suturos.

Modial rectus muscle resoction is done
after using Fornix conjuntival incision.
After cleaning the muscle; the 6/0
absorbable sutures are passed behind
the desired amount of the muscle to be.
resecied. The procedure is: cut across
the muscle just proximal to the sutures,
holding the muscle by Ihe sulures and
pull it towards its previous inserlion. One
wanlinuous 80 absorbable sulure is used
1o close Ihe conjuncliva.

Video V New Ways of Recession and Plication,
Using Fugo Blade
Daljit Singh (India)

Mast ol lhe strabismus surgery is
bloodiess whan Fuga blade is used as
the culling toal. The novalty lios in
praserving a strip of the musclo along
tha two edges, whilo removing a block
of the musclo o weaken it. Misaligament
is impossible with this technique,
thercfore cases of phorias can be
oporated with great confidence. There is
no dangerfa the circulation of the anterior
seqment
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Chapter 14
BOTULINUM TOXIN IN STRABISMUS MANAGEMENT

Botulinum toxin (BTA) is very useful tool in the management of strabismus (See fig. 1)

BTA injection is rapid and relatively non-invasive. It may be repeated several times. It frequently
produces complete cure or significant improvement. In case of the partial correction of the strabismus or
nystagmus BTA use creates better conditions for the surgery which extenstion may significantly be reduced. It
also facilitates further preservative treatment with prism glasses, correcting strabismus angle, and carrying

exercises of binocular vision.

BOTULINUM TOXIN MODE OF ACTION
* Blocks acetylocholine release in presynaptic nerve endings in the neuromuscular junction, by
antagonization of serotonin-mediated calcium ion release (See fig. 2).
* Paralyzes or cause temporaral paresis of the human extraocular muscles by chemodenervation.
* Enables the antagonist muscles contraction.
* Produces an effect of permanent alignment change.
* Changes of visual localization by dissociation of pathologic cortical pathways and anomalous retinal
correspondence.

*Enables development of new cortical pathways with normal retinal correspondence.



This method is effective, especially in young child, as the achievement of eyes alignment in the

binocular vision development process in infants facilitates fusion.

Figure 1. Content of the vial is diluted with an appropriate volume of normal
saline. One tenth of 1 ml of the diluted toxin is the recommended volume for

injection and it is drawn up into a 1-ml tuberculin syringe.

Figure 2. The blockade of acetylocholine release

in presynaptic nerve endings. Depolarization of the nerve membrane.

Figure 3. Children may be sedated with short-acting inhalation

anesthesia, e. g. using sevofluran, in the operating theatre.

Figure 4. Signal of bradycardia should be audible during

traction i

of the muscle or /,.7 ‘NI ineedle insertion in ocular muscle (See fig.
4).
INDICATIONS

Diagnostic uses:

* To assess whether diplopia will occur, if squint surgery is performed, especially in adults.

* To assess whether patient has useful binocular function, when ortoptic tests may fail to detect it.

* Following strabismus surgery in the past, whether reduced moment is due to an overweakened muscle or
contracture of the ipsilateral antagonist.

Therapeutic uses:

* Urecovered VI nerve palsies i inject botulinum toxin to the medial rectus less than 6 months from the onset
* In long-standing paralysis of nerve VI T inject botulinum toxin to the medial rectus with transposition the
inferior and superior recti laterally.

* Decompensated heterophoria.

* Acute acquired esotropia.

* Congenital esotropia and exotropia i only early intervention using simultaneous bimedial rectus muscle
injection (esotropia) or bilateral rectus muscle injection (exotropia) of BTA can reestabilish motor and sensory
fusion with good long-term results.

* Accommodative esodeviation.

* Intermittent exotropia.



*Small esotropia and exotropia

*Consecutive esotropia and exotropia, especially with diplopia.

* Sensory strabismus.

* Nystagmus.

* Early cases of thyroid eye disease, with recent onset of strabismus.
* Cases of diplopia from orbital myositis.

* To make ptosis in sound eye in amblyopia treatment.

INJECTION TECHNIQUE

Figure 5a. BTA injection technique in esotropia.

Right medial rectus is injected with botulinum

ESOTROPIA

frefojecion a8 posin gcon Figure 5b. BTA mechanism of action in the covergent squint.

Q Q D Q AT esotropia +25PD.
a b

B i two weeks after injection, temporal paresis

> 2 months

postinjection of the medial rectus muscle produced exodeviation.

Q Q C 1 an effect of BTA after three month, ortotropia.

Figure 6a. BTA injection technique in exotropia.

Left lateral rectus is injected with botulinum.

EXOTROPIA

preinjection 2 months postinjection

Q Q @ Q Figure 6b. BTA mechanism of action in divergent squint.
b , AT exotropia -48PD

efnerd B i two weeks after injection, temporaly paresis
Q Q of the lateral rectus muscle produced esodeviation
C 1 BTA effect after three month, ortotropia.

Figure 7. BTA injection technique in hypotropia.
Left inferior rectus is injected with botulinum.




Figure 8. BTA injection technique in hypertropia.
Left superior rectus is injected with botulinum.

Botulinum toxin is administered on an outpatient basis:
* To adults under local anesthesia.
* Children may be sedated with ketamine or better during short-lasting inhalation anesthesia (sevofluran) in

the operating theatre (See fig. 3).

Technique:

* Body of extraocular muscle is pinched with the forceps through the conjunctiva.

* Needle is inserted subconjuntivally along the muscle anatomical line.

* Proper location of injection site is the junction between the posterior one-third and anterior two-thirds of the
muscle.

* BTA is administered along the course of muscular fibers.

* Signal of bradycardia should be audible during traction of the muscle or ineedle insertion in ocular muscle
(See fig. 4).

* Esodeviation T BTA is injected into both medial recti, the dose depends on the angle of strabismus and
ranges from 2. 5 U to 5U (See figs. 5a and 5b).

* Exodeviation T BTA is injected into both lateral recti; the dose depends on the angle of strabismus and
ranges from 2. 5 U to 5U (See figs. 6a and 6b).

* Hypertropia T BTA is injected into superior rectus; the dose depends on the angle of strabismus and ranges
from 2. 5 U to 5U (See fig. 7).

* Hypotropia i BTA is injected into superior rectus; the dose depends on the angle of strabismus and ranges
from 2. 5 U to 5U (See fig. 8).

* Horizontal nystagmusi BTA is injected to two inferior recti; the dose is 5 U.

* Vertical nystagmus i BTA is injected to two superior and two inferior recti; the dose is 5 U.

* Rotatory nystagmus i retrobulbar needle is inserted through the skin at the inferolateral aspect of the orbit, it
should be passed backward into the orbit, slightly medially and upwards; BTA dose is 10U.

* The needle should be kept in situ for about 50 seconds, so that the drug does not leak along the needle

track and affect the other extraocular muscles.

COMPLICATIONS

* Transient ptosis (See fig. 9).

* Subconjuntival haemorrage

* Transient diplopia.

* Unwanted deviation due to spread of the toxin to another muscle
* Reduced accommodation i rarely.

* Dilated pupil T rarely.

* Scleral perforation 1 rarely (usually only in high risk cases, e. g. high myopes).




Figure 9. Transient ptosis; two weeks following BTA injection.
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Chapter 8
RECTUS MUSCLES STRENGTHENING SURGERY

Procedures that strengthen muscle actions involve:

I Rectus muscle resection (Fig. 1)

i Anteposition (Fig. 2)

T Muscle-scleral tuck (Fig 3)

In case of exotropia i medial rectus muscle and esotropia i lateral rectus muscle, surgery to the
horizontal recti is frequent procedure, leading to their strengthening. In hypertropia or hypotropia, surgery to
the vertical recti is performed less frequently. Its technique is basically similar to the procedure on horizontal
recti.

Incision of conjunctiva is made in the limbus (See fig. 1 in chapter 2) or deflection (See fig 2 in chapetr 2),

similarly other procedures on the rectus muscles.

RECTUS MUSCLE RESECTION

Resection increases the action of the muscle reflected in the length-tension curve. (Fig. 1a-1g)



INDICATIONS
* Strengthning lateral rectus muscle action for esotropia, unilateral or bilateral.
* Strengthning medial rectus muscle action for exotropia, unilateral or bilateral.

* Not used in restrictive strabismus.

SURGICAL TECHNIQUE

Figure. 1a. The muscle is identified and the hook placed beneath it.

Figure 1b. The
calipers.

exact amount of resection is measured by the

Figure 1c Sutures are placed at measured distance from insertion.

Figure 1d. The sutures are tightened and tied.

Figure 1le. Muscle is divided between sutures and insertion.

Figure 1f. Muscle is re-sutured to the original insertion.

Figure1lg. Tenon 6 s <reppsffienédever the incision site

and conjunctiva closed with one continous 8/0 suture.

ANTEPOSITION



This procedure aims at strengthening muscle actions. It comprises of placing muscle insertion forward
from its normal position, so that the length of the contact arch with the globe surface is elongated with
subsequent increase in the torque of contracting muscle. (Fig. 2a-2e)

INDICATIONS

* Additional procedure to increase shortening of the muscle.
* Sometimes in paretic squint.

SURGICAL TECHNIQUE

Figure. 2a. The calipers measuring the exact distance

for the muscle resection.

Figure 2b. Two sutures are passed through the peripheral

1/3 rds of the muscle width.

Figure 2c. Muscle tendon is disinserted from the globe.

Figure 2d. Both needles of double-armed suture are placed

through the sclera anterior to the first insertion.

Figure 2e. The muscle is pulled completely to the desired

recession site.

MUSCLE-SCLERAL TUCK
This procedure produces a leash effect by tightening the muscle. This leash can cause a restriction of

ocular rotation in the direction away from the muscle. (FIG 3ai 3b)

INDICATIONS



* Strengthening of rectus muscle actions, especially in case of muscular atrophy and significant
thinning of the muscle:

i congenital anomalies

i prolonged muscular paralysis.
* Actually, this procedure is rarely performed because of a possibility of plane adhesions with the
globe as well as mutilation of muscle and its blood vessels.

SURGICAL TECHNIQUE

Figure 3a. Needles are passed through half-thickness of muscle, starting in its
center, aiming perpendicular to the muscle fibres toward the muscle edge.
Identical pass is performed on both sides of the muscle.

Figure 3b. Needles are passed through the sclera just anterior to the muscle
insertion. Posterior muscle is advanced by pulling on the double-armed
sutures. The double-throw overhand knot is secured.
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Chapter 31

SURGICAL ANATOMY

ANATOMY OF THE EXTRAOCULAR MUSCLES

Six muscles are responsible for eye movements. These are:

Four rectus muscles: medial, lateral, inferior, and superior rectus.

Two oblique muscles: superior and inferior.

All these muscles originate from the common ring tendon (annulus of Zinn) at the posterior segment of

the orbit. The inferior oblique muscle originates from the lesser wing of the sphenoid bone, above the common



ring tendon, whereas inferior oblique muscle arises from the lacrimal groove in the part of the inferior orbital
wall (See Fig. 1).

Figure 1. Extraocular muscles of the right eyeball

/ N Optical

in the primary position, seen from above.

lateral
rectus

superior
rectus

Then, all these muscles run divergently forward and insert in sclera with their tendinous part. Rectus
muscle insert in sclera above the equateor of the eyeball, whereas oblique muscles below it. Points of rectus
muscles insertion gradually remove from the limbus, starting from medial rectus through inferior, lateral, and

superior rectus muscle. The line of insertion is called spiral of Tillaux (See Fig. 2).

Figure 2. Spiral of Tillaux. Distance of the rectus muscles

from the limbus (mm).

RECTUS MUSCLES
Medial rectus muscle. It is the thickest and strongest ocular muscle. Its tendinous part is short, of

about 4 mm, and width at the insertion in sclera is about 10 mm. Its insertion in sclera is 5.5 mm from the
limbus. Check ligament of this muscle is well developed. Contraction of the medial rectus muscle produces:
* Adduction of the eyeball (vertical axis) (See fig. 3).

This muscle has no fascial attachments to other muscles and can retract to the orbital apex, if severed
from the globe. Faden procedure is effective because of the short arc of contact. The muscle penetrates
T e n o cafsale 12 mm behind its insertion.

Lateral rectus muscle. It has long and thin tendinous part of about 8 mm. Its insertion in sclera is
about 9 mm and is located about 7 mm from limbus.

Contraction of this muscle produces:

* Abduction of the eyeball (See Fig. 3).

The ligemant connect both inferior oblique and lateral rectus. During weakening of the rectus,
accurate section of the intermuscular septum and separation of muscle are necessary. It prevents shift of the
inferior oblique muscle toward lateral rectus muscle.

The lateral rectus has the longest arc of contact, making Faden procedure on this muscle ineffective.

Surgery of both inferior and superior recti may be associated with changes of the palpebral opening.
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Superior rectus muscle. Runs forward above the eyeball together with levator palpebrae muscle
with which is closely connected by fascial capsules. This muscle is about 41.8 mm long. Its tendinous part is
about 5 mm long, and insertion i 10. 6 mm. It inserts in sclera about 7.7 mm from the limbus.

Contraction of superior rectus muscle produces:

* Elevation of the eyeball (frontal axis-=X--axis of Fick), most pr omi nent at abduc
* Sligth adduction (vertical axis=Z-axis of Fick).
* Intorsion (sagittal axis=Y-axis of Fick).

Superior rectus muscle shares a common tendon of origin with the superior levator palpebrae muscle.
Weakening of the superior rectus muscle (resection) may narrow palpebrae, a recession may cause
retraction. These attachments must be removed, being careful to stay close to the muscle to avoid penetration
of Te non 6and maaipukation of orbital fat. Pseudoptosis may occur as the upper lid movement follows
superior rectus muscle action. Secondary ptosis may also occur in case of excessively large range of surgery
and less delicate manipulations which may lead to the levator palpebrae muscle damage. Particular attention
should be payed during removal of intermuscular septum because of adjacent of the anterior part of the
superior obligue muscle.

Actions of the superior rectus muscle is shown in figure 4.
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Figure 4. The action of the superior rectus muscle.

Inferior rectus muscle. Its tendinous part is about 5. 6 mm long, and insertion about 10 mm wide. The
insertion is located about 6.5 mm from the limbus.
Contraction of interior rectus produces:
* Depression of the eyeball (X-axis of Fick), most pr omi nent at abduction by
* Adduction (Z - axis of Fick).
* Extorsion (Y - axis of Fick
Actions of the inferior rectus muscle is shown in figure 5.
Inferior rectus muscle is connected with inferior oblique and the lower eyelid retractors called the
Lockwood 6 s. Rétracoa mfethe tinferior rectus muscle leads to widening of palpebral fissure and
depression of the lower eyelid. Its shortening narrows palpebral fissure through elevation of the lower eyelid.
The facial connections beetwen the inferior rectus anct
looking for a lost inferior rectus muscle.
Eyeball wall is the thinnest at insertion of recti into the sclera and slightly backward. Therefore,

operations of rectus muscle retracion or weakening may be complicated by perforation of sclera.
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OBLIQUE MUSCLES
Superior obligue muscle. It is the longest ocular muscle. It arises from the lesser wing of the
sphenoid bone, passing cartilaginous pulley(trochlea) attached to the nasal side of the superior orbital rim.
Then, it passes under under the superior rectus muscle and inserts into sclera just below the equator. It is
about 60 mm long and size of its insertion is variable.
Contraction of this muscle produces:
* Depression of the eyeball (frontal axis), most pr omi nent at abduction b
* Abduction of the eyeball (vertical axis).
* Intorsion (peroneal axis).
Actions of the superior oblique muscles are shown in figure 6.
At 1/3 between the beginning of rectus muscle and trochlea, nerves insert into the muscles. It should
be considered during surgery. The broad posterior insertion extends to 6.5 mm of optic nerve. So during
sugery extreme care must be taken not to inadvertently disturb the optic nerve.

Wy oblique
A

Figure 6. Superior oblique muscle action.
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Inferior oblique muscle. It runs from lacrimal fossa in the lower part of the orbit, passes backward
and to the temple under the inferior rectus muscle and inserts in sclera below this muscle. Posterior end of its
insertion is adjacent to the macula, about 2 mm in the front and 1 mm below it. Optical nerve is only 4 mm
distant from it while arteries and ciliary nerves run near posterior end of the insertion. Inferior oblique muscle
is 37 mm long and its insertion into sclera is 5 to 13 mm wide. This muscle has the longest and one of the best
devel oped check |l igaments (suspensory Lockwoodbés | i gamé

Contraction of the inferior oblique muscle produces:

* Eyeball elevation,most prominent at abduction by 510
* Abduction (vertical axis)
* Extorsion (sagittal axis).
Actions of the inferior obligue muscle are shown in figure 7.
Inferior obliqgue muscle travels together with parasympathetic nerves of pupillary sphincter and ciliary muscle
at the point of transversing the inferior rectus muscle. Lesion to this area may disturb the size of pupils.
Vorticose vein runs about 10 to 12 mm below the posterior insertion near ciliary nerves and arteries. The
posterior end of insertion is near macula: 1 to 2 mm in the front and 1 mm below it, and optic nerve is about 4
mm further. Removal of the muscle from the globe or passage of suture through the muscle still attached to

the globe must be done with extreme care to avoid scleral perforation and damage to the macula.



The inferotemporal vortex vein is in close proximity to the inferior oblique muscle so sometimes it is

inadvertently damaged. Nerve enters the muscle about 15 mm nasal to the insertion.
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Detailed anatomical relationships of the extraorbital muscles insertions into sclera at corneal limbus
area are shown in Figure 1. Proper globe straight position is named prime globe position. All ocular muscles
participate in such a positioning and it is muscle prime function (different for each muscle: abduction,
adduction, elevation, depression, intorsion, extorsion) and their muscular planes form appropriate angle with
optic axis.

Actions of extraocular muscles are shown in figure 8.
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Muscular plane runs paralelly to the long axis of the muscle and is shared by each pair of muscles.
There are three pairs of muscles, forming muscular planes:
Medial and lateral rectuc muscle givinganangleof 90U wi t h optic axis at pr
I nferior and superior rectus muscles giving an
I nferior and superior oblique madatlpare pogiiion.i ng an
The secondary and tertialy functions of the muscles exert an extra effect on the globe position, when it
is in the prime position. Detailed characterostics of the extraocular muscles is shown in Table I.

VASCULARIZATION OF THE EXTRAOCULAR MUSCLES

Muscles are mainly supplied by the ophtalmic artery. Lateral muscular branch supplies blood to the
medial and inferior rectus muscle and oblique inferior muscles as well as lateral and superior rectus muscle
and inferior oblique muscles. Medial muscular branch supplies blood to the medial and inferior rectus muscles
and inferior obligue muscle. Additionally inferior rectus muscle and inferior obligue muscle are partially
supplied by infraorbital artery, wheras lateral rectus muscle by lacrimal artery. Anterior ciliary arteries (seven)
being branches of muscular arteries run along rectus muscles. They enter episclera and supply blood to the
anterior part of the globe. Most blood flows through the anterior ciliary arteries of the inferior and superior recti.
Long posterior ciliary arteries (two) penetrates into the globe posteriorally. Beneth th equator at 3 and 9
o06cl ock and r joimng with gntefioo dilimnaciradilus arteriosus.

Ocular veins run similarly to the arteries. Near inferior and superior rectus muscles, backward from the

equator, are four vorticose veins. Blood outflows to the superior and inferior orbital vein.



Table I. Characteristics of the ocular muscles

Muscle | Nerves | Origin Anatomic |Length |Length |Width |Angle of | Arc of |Muscle
insertion of of of prime contact |actions:
muscle |tendon |tendon |position |(mm) *p
(mm)  [(mm) | (mm) |(U) > S
*k%k T
Medial 11 Zinn 55 41 4 10.3 90 6 *Adduction
rectus annulus
Lateral |VI Zinn 7.0 41 8 9.2 90 10 *Abduction
rectus annuklus
Superior |11l Zinn 7.7 41.8 5 10.6 23 6.5 * Elevation
rectus annulus **[ntorsion

**x* Adduction

Inferior |1l Zinn 6.51 40 5.6 10 23 7 * Depression
rectus annulus **Extorsion
*** Adduction

Superior | IV Above orbit | Posterior, |32 26 10.8 51 12 *Intorsion
oblique apex Zinn lateral ** Depression
annulus Upper
quadrant
Inferior 1l Lacrimal Lower 35 1 9.6 51 15 *Extorsion
oblique fossa quadrant ** Elevation

*** Abduction

Legend: Muscle actions: * prime; ** secondary; *** tertiary.

Vessels supplying blood to extraocular muscles run along the rectus muscles. They also enter to
episclera and supply anterior part of the globe. Therefore, surgery on all recti may produce ischemia of this

area. Vascularization of the extraocular muscles and the globe is shown in figures 9 1 11.

anterior —__
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Figure 9. Vascularization of the anterior part of the globe.
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Figure 10. Arterial supply to the orbit, in coronal view.
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vortex vein

lacrimal vein

Figure 11. Venous supply to the orbit, coronal view.




INNERVATION OF EXTRAOCULAR MUSCLES

Ocular muscles are innervated by three cranial nerves:

1. Oculomotor nerve (n. Il ) T inferior division innervates medial rectus, inferior rectus, and inferior oblique
muscles; superior division innervates superior rectus muscle. Superior division innervates also levator muscle
of the upper eyelid. Inferior division sends branches to ciliary ganglion, innervating ciliary muscles and
papillary sphincter. Nucleus of the nerve is located beneth cerebral aqueduct at the level of superior colliculus
of the lamina quadrigemina. It consists of four nuclei:

* Dorsolateral and ventromedial nuclei innervate oculomotor muscles and levator of the upper eyelid.
* Accessory nucleus, autonomic (Edinger-Westphal), innervates pupillary sphincter.
* Single central caudal nucleus (Perla) innervates ciliary muscle. Fibers leaving the nucleus are
partially crossed.
2. Abducent nerve (n. VI ) T innervates lateral rectus muscle. Its nucleus is located on the floor of rhomboid

fossa, beneth facial colliculus in the pons. It is surrounded by geniculum of the facial nerve. Fibers leaving the
nucleus run to the lateral rectus muscle on the same side.

3. Trochlear nerve (n. IV) T innervates superior oblique muscle. Its nucleus is located beneth cerebral
aqueduct at the level of inferior colliculus of the lamina quadrigemina, near the nucleus of the oculomotor
nerve. Fibres leaving the nucleus are crossed and reach the superior oblique muscle on the other side (48,

50). Innervation of extraocular muscles and the globe is shown in figures 12.
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ORBIT: FACIAE, TENDONS AND SURROUNDING TISSUES

In the orbit, eyeball together with extraocular muscles is supported by a complex of fibroelastic
structures with fatty lining. Each muscle is surrounded by sheath of the connective tissue. At muscle insertion
in sclera, forward from the equator, only thin basal laminae of the connective tissue are present. It is called
intramuscular septum, extending between four rectus muscles, connecting them with each other and with the
globe. Due to septum, muscles smoothly slide on the globe surface.

At the equator, the sheaths, cr ossi ng Tenon 0 sthicken gradudllye Susrdumdeng the
whole body of the muscle, run with it, exending several fascicles attaching the muscle to the orbital wall and
forming functional end of the muscle, i. e. check ligaments. Check ligaments fix the globe in a permanent
position and prevent its retraction in depth of the orbit during recti contraction or its expulsion during oblique
muscles contraction. The | ongest and strongest i s Lnferok neadus dndl
inferior oblique muscles from the point of crossing. Muscles, their sheaths, and intramuscular septum form
muscular cone, extending backward from the equator up to the orbital apex. At the distance of about 10 mm
from limbus, muscular cone is surrounded by a large amount of fatty tissue. It is also present inside the cone
and separated by Tenon 0 datytsque helpseto absorb shockshaed keep theseyeain
the orbit.



Main ocular fascia, forming socket in which the globe moves,i s named T e n.olhidetastic ap s ul
connective tissue originates from the intramuscular septum, about 3 mm from the limbus. Passing backward, it
fuses with optic nerve sheath. Tenondéds capsule is thick and sFaowadg at
equator it is pierced by obliqgue muscles while rectus muscles pierce it about 10 mm backward from their
insertions. From this point, Tenonds capsul e enc asgemalingthemnsfromadrbital fat@ardc | e s
structures outside muscular cone. It also forms sheaths of the connective tissue around the muscles. Its
posterior part encapsulates optic nerve as well as vessels and ciliary nerves, is thin and elastic. It enables free
eyeba. Tenonds capsule connecti ng wiolteln spimgboart-liké manhners sues sus
Precise understanding and respecting anatomical relationships between extraocular muscles and
connective tissue orbital structures together with blood vessels and nerves is crucial for the success of
surgery.
Rectus muscles retraction does not require extensive preparation of the intramuscular septum contrary to their
weakening, which requires precise cutting the septum and muscle.
Di scontinuati on ,edpecitlly moetiias 9 nenahackwalddrom the limbus, should be
avoided at the first instance. Fatty tissue may fall out from the capsule, leading to the adhesions between the
muscles, sclera, conjunctiva, and intramuscular septum. Such adhesions will reduce eyeball motility.
Maintaning integrity of the muscular sheaths reduces also hemorrhage during surgery and protects smooth

surface of the muscle. Section of orbital tissues is shown in figure 13.

Ryc. 13. Sagittal section of orbital tissues through the vertical recti.
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Chapter 34

RECTUS MUSCLES WEAKENING SURGERY

Surgery to the horizontal rectus muscles, in the form of weakening, is commonly performed for
esotropia I medial rectus muscle and exotropia i lateral rectus muscle. Surgery to the vertical rectus muscles
in hypetropia or hypotropia is less commonly performed, but is basically similar to horizontal rectus muscle
surgery.

The operation begins with the incision of the conjunctiva. There are two types of incisions:

1. Limbal incision (Figs 1a, 1b).
2. Fornix incision (Figs 2a, 2b).

Figure 1a. The conjunctiva is incised. Approach to medial rectus
withrelievi ng i ncision radially and 100A I

Figure 1b. The subconjuntival space is dissected down
on either side of the muscle. Tenono6s capsul e is cl eanece
from the muscle.

Figure 2a. The fornix incision after measurement approximately
8 mm posterior to the limbus.

Figure 2b. The fornix incision made by cutting straight down
through the conjunctiva in the white zone.

Procedures that weaken muscle actions involve:
- Rectus muscle recession (See fig. 3a-39).
- Hang-back technique recession (See fig. . 4a-4h)
- Elongation of the muscle

1. Incision of the muscle part (myotomy)( See fig. 5a).

2. Excision of the muscle part (myectomy) (See fig. 5b).



Each patient requires an individual surgical approach to the management of their squint.

RECTUS MUSCLES RECESSION
INDICATIONS

*Standard procedure for weakening medial rectus in esotropia unilateral or bilateral.

* Standard procedure for weakening lateral rectus in exotropia unilateral or bilateral.
SURGICAL TECHNIQUE

Figure 3a. The squint hook lifts the muscle away from the globe.

Figure 3b. Two sutures are passed peripheral 1/3rds

of the muscle width.

Figure 3c. Removal of rectus muscle from the globe.

Figure 3d. The distance the muscle has to be recessed
is measured by calipers.

Figure 3e. The first needle of the double-armed suture
is placed through the sclera, parallel to the orginal insertion.

second arm of double-armed suture
fasion.

Figure 3f. The
is placed in similar

Figure 3g. The muscle is pulled fully to the desired recession site
and sutures are tightened, tied, and cut.

Hang-back technique of recession
INDICATIONS

* Weakening rectus muscle in case of the difficult access:



- in the young baby

- if very large recession is required.
*High risk of perforation during suturing:

- very thin sclera

- inexperienced surgeon.

*Use of adjustable sutures.
SURGICAL TECHNIQUE

Figure 4a. Two hooks are placed to spread the muscle.

Figure 4b. A 6/0 absorbable suture is placed in the middle
of the tendon to the margin, parallel to the insertion.

Figure 4c. A lock bite is performed at the margin of the muscle.

Figure 4d. Following a double bite, this suture should be locked
with one throw.

: Figure 4e. After disinserting the muscle
from the sclera,

suture should be
centre of the

passed from posterior to anterior through
insertion.

Figure 4f. The second suture is placed similarly to the first one.

Figure 4g. The muscle is advanced to the required recession
and the suture is tied.

Figure 4h. The conjuntiva is closed with single 8/0 sutures.




ELONGATION OF THE MUSCLE
Elongation of the rectus muscle comprises cutting tendinous part or muscle body to elongate it and in
consequence weaken muscle actions. There are two ways of performing surgery:
1. Incision of the muscle part (myotomia)(Fig 5a).

2. Excision of the muscle part (myectomy) (Fig 5b).

INDICATIONS

* Additional weakening of the rectus muscle:

T reoperation after recession of the rectus muscle

T weakening of secondary contracted muscle in paretic squint

I minimal surgical intervention is required on previously operated globe, following retinal ablation, ocular
trauma, high myopia or other weakening of eyeball walls.

* Surgery to the rectus muscles is infrequent, whereas elongation of both superior and inferior oblique

muscles is made frequently.
SURGICAL TECHNIQUE

Figure. 5a. Myotomy of medial rectus muscle in the left eye.

Figure5b. Myectomy of the medial rectus muscle.
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niedowidzeniem. Pierwszym etapem leczeniem zeza jest cena refrakcji obu oczu i odpowiednia korekcja wady
wzroku okularami lub soczewkami kontaktowymi. Leczenia niedowid zeni a j ednego oka wymag
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Tabel a | Mechanizm dziagania toksyny botulinowej
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zmniejszajN odchylenie zezowe do bl i Uy ,stosewanechiwydtaje do Kk |

sin caktlwar pacjent - w widzeniaebuowam&o. UM Uel i podaj emy legift zez 2



obserwujemy zmniejszeniel &Nzanize zmo wi nonbou oldyzimto i85k n t yno We w
r-wnieO stos,dkwalirpynczhelwii kg ensenbn N zyeszigpyScydyy® uAwyr ovSn |
z nadwzr oWarntolScwt edy zmniejszyl a k(AQn pograez yapuszbizanie kopie r g e n
zwnUaj Ncych Frenicin i tym samym .DyrsikaljtsoaajnNc yjcehs t o d carkyle
polegaj No$che wignbokoScieduiklug ®cjpiodzi ec do nadmiernej a

Niestety rzadko zdaUa sin eoowyNezmraoaNwza emaodwzorpd dz n

zmnieszyga ,abyi maUngl bydo zrezygnowdial e Ukiiotpadiieic jmia myk u |

jeszcze do wyboru soczewki kontaktowe, d z i n Kk i kt-rym moUemy zmiejszyl | u
akomodacjzZimgodizemi e soczewek kontaktowych jest leczenienm
ambliopii. W tych przypadkach podawanie miot y k - w | es't pr.zLeeckiiwwa ktayamel i ner g
obecnie bardzo rzadko stosowane w leczeniu zeza, ze wz gl ndu na ich ograniczo

udowodnione dziaganie oraz wystfiApowanie wielu objaw-w

FARMAKOLOGIA

Kli ni czni e uUOytecznymi substancj ami ant yc,hkotl-imer gNc
ni edostiAnpnePiw oRalrspdena 1% i 2% i fizostygmina sN | ekami
3-4razydziennie,co st warza duUe ,pbobUejmfcuwidai pgodnoSi stosowal

Mi otyki te blokujN odwragzwl nkezajcltybodbeWyweHcrjea § i

to skurcz zwieracza Ure®begniemnaSSswaecizéaskhowegaeniu

miejscowok r - t ko dzi agaj Ncych lek-w zwnUaj Ncych Frenich
POWIKLANIA

Dgugotrwage stosowani e l ek - w antycholiner giele znych
mi ej scowych objaw-w ubocznych takich jak: cysty tncz-  wl
(mogNMo@rowddzzWwiUenia | ub nawet zamknifdcia ¥F¥renicy prz

podtorebkowej przedniej. Rz adsze powi kgania to:,jacskarastad nekidjeNcseigaot |
zapal eni a bgonyapnaalceznyina o i k,t goudkavteez apad ewk ia, pegprsze¢nia wk i
widzenia zmierzchowego (centralnego i obwodowego) oraz zapalenia powiek.

Do Si cziisto wysthnpuj N ,topld s ypwavi & § g mikew aaq-diceeg nnoSi
(nadmi er ne, $§lzianvdpomarie,e biegunka, cz i1 s t o ,mpaburzenia trawienne, bradykardia,
d us z nkasél, drgawki)

L EKI DZlI AGAJI CE NA O$RODKOWY UKGAD NERWOWY

Stosowanickzilaegkajwcych na oSr ojdsk praktycznie kzajeaetwowamerdiao wy
l ekarzy n,ezuarjomuggNcw c h sri-eUnleegooz ernd ez j W oalzeopn NSciw od
cinUOkoSci nasilenia ruch-w oczopl Nsowych ma meklizymap dy s |
prometazyna, betahiscyna, gabapentyna, diazepam, lorazepam, memantyna, metylprednizolon). Naj cziA Sci ej
sa to synergi Sci GABA oraz | eki hamuj Nc e -ruthoiwea W sabeiilé neur
podano dokgdgadne zastosowanie poszczeg-Ilnych lek-w w zal
W | eczeniu niedowi dzeni a pr - bowa neegiczme; eeylii natlitalnes t 0 s o w

neuroprzeka¥ni ki w oSrodkowym i obwodowym wukgdadzie ne



stosowane w | eczeniu choroby Parkinsona). Doniesieni a
widzenia (nawet w skojarzeniu zkik ugodzi nnN obturacjN zdrowego oka) sN

brak wudowodnionej skutecznoSci, mo Ul i wo S wyst Npieni :
pacjent: -w) oraz brak ustalonego dawkowani aidderdgaki tej gr
TABELA I

Lekidzi agaj Nce na oSrodkowpywak@adw hecwewyu oczopl

TYPOCZOPL't SU STOSOWANE LEKI

BETAHISTYNA 16 mg 2xdz.

METYLPREDNIZON 100 mg/dz. przez 22 dni

w dawkach zmniejsgag3Nmych sifi o 20m
MEKLIZYNA 25 mg 2-3xdz.

PROMETAZYNA 25 mg 3xdz.

DIAZEPAM 5 mg 3-4xdz.

LORAZEPAM 1 mg 3-4xdz.

PRZEDSIONKOWY
OBWODOWY

4-AMINOPYRIDYNA 50-10 mg 3xdz.
BAKLOFEN 5-10 mg 3xdz.
MEMANTYNA 10 mg 4xdz.
DIAZEPAM 5 mg 3-4xdz.
LORAZEPAM 1 mg 3-4xdz.

PRZEDSIONKOWY
CENTRALNY

W POGOt ENI U

KRAG COWY M GABAPENTYNA 300-600 mg 3xdz.

GABAPENTYNA 300-600 mg 3xdz.
BAKLOFEN 50-10 mg 3xdz.
MEMANTYNA 10 mg 4xdz.
DIAZEPAM 5 mg 3-4xdz.
LORAZEPAM 1 mg 3-4xdz.

NABYTY
WAHADGOWY

OKRESOWY BAKLOFEN 5-10 mg 3xdz.
NAPRZEMIENNY MEMANTYNA 10 mg 4xdz.




DIAZEPAM 5 mg 3-4xdz.
SKACZt CY LORAZEPAM 1 mg 3-4xdz.
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Czy stosowanie soczewek kontaktowych u dzieci jest potrzebne i bezpieczne?
Uwa Ualhe 1t ak

Dr n. med. Ewa ®logszczy Eska

STRESZCZENIE

Soczewki kontaktowe u dzieci s.tWasUinjyenmyz azmgea dws leai & @ |
odpowi ednia kwal i f idczwek a dzitc, aby § oulheonllbiewszienim schor ze E
prawi dgowy roRwbjewwiddeaeamniae i prawidgowjaestunkice¢ amiukngmide
przez cage Uyodi euzad@dwiioha |est od prawi djowegod pos
najwczeSniejszych |l at UOUyci a

Wskazani ami do stosowani a s o c:zaphakgaloopemeyjnagjednoocanac h u d
obuoczna, anizometropia, d u Ue wady wzroku pl, asyepéa, zimnmepezewee po
kr-tkowzrocznoSxord4zowzgkibdegkkdametyczne

Om- wi ono rodzaje soczewek kontaktowych stosomaanych
zasadnicze znaczenia dla prawidgowego funkcjonowani a
R-wnie waUne | e gdgani& zasas thigienyp przez patjanta, w trakcie noszenia soczewek
kontaktowych. Cz y nni ki te majN decyduj Nce znaczeni kontaktowyohz pi ec
przez wiele l.at Uycia dziecka

Ekspert radzi jak dbal o wzrok dziecka
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APanmit aenywi el e schorze® oczu wrodzonych |l ub wystifpt

wyl ecazlyd jedynie pod warunki em wc z eisspeejgnie dla lgefpodszrmnwia si

drn.med. Ewa Ol e s zRrasty (Es k a

Kiedy pierwszy raz nal eUOy sifAd u
=== gqlisty?
Profilaktyczne  badanie  okulistyczne u  dziecka
* urodzonego o czasie, powi nno odbyl sin w pie
Oycia dade®ekia jednak rodzice zau
ni epr awiidgw wouSdcowi e | ubnalzeglthyn 08¢ o «
Vsih na badanilmenawzyglhimdwmsta wi ek d:
| Dzieci urodzone, (per zavtwd AeSni a
‘Sniedojrzagoéi u k, gpaaddua n @& z rspNB, o e g4o

'tygodniuJeLT)yecIiia ni e rozwi nopatia si n

wczeSn,i daza zo czhisto wysthnpuj N

drn,lmed,Ewao|eszczyP@astk; kr-tkowzrocznoSi | ubzez, nadwapbiNgno
niedowidzenie. T a k wi fic badani e okulistyec
wykonane | ak,wpejwszgnzrekSdy eija dzi ecka
J e Srodzice, r odze Emli weoj bl i Usza rodzina obci NOona jest
schorzeniami oczu, mo g Nc y mi stanowi | cwskazameijekt baglanie eczuywe prerwgzym roku

Oycia dziecka

Jakie objawy u niemowlnficia | ub magego dzulstgka powinny I

Zaraz po urodzeniu dziecka,r odzi ce powi nni z wr eceuii dkoliczmyehgkanekn ey wy g | N
gagki oczne sN prawi dgowa yod dkz anmae nw epa zmovd adaome j [ nad
lub Sl,czogwejoworodek sahr akeaGeal iotamaewalUymy jakiekol wie

Swiadczy to o stanipowiapll hybn sip®dr ovESvieRizenie jakichkajwiek z o wy ¢
nier-wnoSci ,weywwgdgd&ldciue ocgadeokj rwcdmuypch moUe snieger ows
anomalii wrodzonych. Nad mi erne mruUenie oczu na Swiatgdgo wraz z §
cinOki ejj akdrjodsyyt jaskra wrodzona

Bardzo waUnagg ek oCzbudova wi el kkooSior obu oczuyczgN t ak
odb | as knicyjest sfimetrycznyiczerwony,c 0 czfist o dobra ez diji.Haila ¢ifeostie et o
Swiadozwystfipowani u z abdwotworashroozd,zzom eajnach si at k- wkowych
zapalnych wewnNtrzgagkowych

Od ur od z e njesaocenasymetrycznego osadzeniag a § e k  a bladalgj doh3-4 mi esi Nc a
Uycbazy dziecka ystawdnenny wnboyliegd awizdmgwawtNomoSci N izawodze
pokazywanymi zabawkami. $ wi ad c @ ¢ ¢ p dobreekwaziinie ma zeza.

WalUnym obj awem pozvweojiwitigeniave gioeci jest moment nawi Nzani a kont

wzrokowego przez dziecko z rodzicami. Powi nno to ®BastyNpidhiw &yci a



JeUebidzice stwierdzN jakNkol wi ek z , powimny fhyghmiastpi s a n
zggosil s ity P adnoi no,kAlelmiysi el e schorze@® oczu wrodzonych | utk

moUna skuteczalie wgdegmizgi pod warunkiem wczesnego zgg§os z

Jakie sN najczfistsze schorzenia oczu u dzieci?

Pomimo,Ue nasze mal ei@twamagdmiN & decknytki,acthroymib gagkia mie
nchni e mniej ni.davazdopos@yohzeni u naj cziist:stanyzapalneschor z
spoj smwiekpr awi dgowo S,zialdra: gvr fGeslaawyodzona,r et i nopatacza rwdneSni
anomalie rozwojowe nerwu wzrokowego, naj cz A Sci ej ni e d,odryosztw-ojf i le,ugozy, 2 & ki kv
retinoblastoma. W  wi e k u p-Ffniejszym <cziAsto , wykKnypwamyp cezmaody

niedowidzenie.

Czy kr-tkowzrocznoSIi yd dzieeacaic ymomz rea |laescezr e m?
Kr-tkowzrocznoSi |jest awad K ayzcrzaikSuwe iweag @ avigkiamiiziecka. s i i
Dodatkowo d o g Ncza si A czynni kszkadkomeiddzgpyny z ( hadmi mi A $mi &Kk u
rzinska®emgeni a skishz twidpEvlliyka. Umo Ul i wobee witizenie z bliska. Czist o | est
jednak nadmierny, z wi Nz a.rze/strasgm. Kr - t k o wz rjestcseharredidm, kt - r e p stepniowp u j e

z wiekiem. Uznano, Ue cagkowi t N dojrzagoSi ukogkeodjuo wlly orkaskvowey 0 U z 'y

operacje korekcji wady wzroku, s N zabi e gami ni eodwr asalt maige z wiigaekwikwiij Mdakye
powi nny byl wykonywane u os-b dorosgych
U dzieci natomiast mo Ul i we i wskazane jest zastosowanie nochn)

kt-re odwr acapawieerzand temiDeaj Mg - whviar dym wysokogazoprzepus

noszonymponoicchkh zdj fici,prdezeckdPy whHize EGkdodohrze iWdwlz socz

obecnej, zastosowanie tej metody korekcji wady wzroku, mo Ul i we jest w kr: -tkowz-s ocznoc
50 Dsph i ast ylgoixyly ¥Tmie do
Jak moUemy wpgywal dietN i [wiczeniami na poprawh wzr ol

Z kr-tkowzrocznoSci N bardzo c¢z0fst,otakig jak: Xz akryly lus N i nn

jawny, zaburzenia widzenia obuocznego. W t yc h przypadkach wskazane j est
ortoptycznych poprawiajNcych i wutrwalajNcych obuocznoS
akomodacyjny.

Wskazany jest takU€zmsdrowypborcylynWycip@dczas mwmayacy w
komputerze,| wi czenia rozlu¥niaj Nmien & ine ni aspylded@rianinwe pamzeniu z
do bl i Oy, pdmndezghii zasgani ani e. Nie dez knaczenia porostajeu tt aokclbeu di et
kt - -ra powi nna byl bogata w skgadni ki odUywcze ,takie

mikroelementy i witaminy, ale przede wszystkim lekkostrawna.

Czy moUna dziecku kupil szkga kontaktowe?
Noszeni e szkied k ont arme jesi preeoiwwgkazane. zW wigui graypadkach
chorobowych jest.Zwr wezg!|l hkdwoni ee@azrdel i kat ne i r o, sowdewka j Nc e

kontaktowe powinny jb¥lodpysokich pasametract fizgke-ghemicznych. Takie wymogi



spegdgniajN twarde gazopr zep unaszonean trylie dsiemmym.ewniedo starsrych a kt o w
dzieci stosowal moUemy mihiykik iodl edaonwoezte wikois zsoinlei kwo ntorwyob i e p
Konieczne jest zastosowanie soczewek kontaktowych w takich schorzeniach jak:
-stan po operacji zalmy wrodzonej jednoocznej i obu
-r - OnowzrazyidaSiduUa r-Unica pomifndz,ypowygdB8pspBdnego i
-wysoka kr-tkowzrocznoSi
-wysoka nadwzrocznoSi

-oczopl Ns pogNwamkny z wadN

Jak wygl Nda |l eczenie zeza u dziecka? Czy konieczna jest

Leczenie zeza u dziecka rozpoczynamy zaraz po jego wykryciu. Pierwszym krokiem jest ocena wady
wzroku, Kt - r e ] dokonujemy przy pomocy odp poilkedhiowyro hodakio mput e
kropli atropinowych, por aUaj Ncyc h. JaekUeermad d asctj wii e r d z,i dobjeramyaodpowiedner o k u
okulary lub soczewki kontaktowe,b e z wz gl ndu naPivweirenks zdyzm elcekcaz eni em .j est s
JeUel i st wi er dz ijednggo nkia,&kdbonwiecczerei § est z as g wrdluzmuszniao k a z ¢
oka chorego do odvrokewychni a bod¥c- - w

Prowadzimy teU odpowi ednip®pt wiweozs@ Mioas | pNagchmissiyoz n e
uzyskaniu jednakowej wwyro®ouj emyokNt obezacprzy pomocy
pryzmatycznych, iniekcji toksyny botulinowej lub zabiegu operacyjnego.

Dalsze leczenie choroby zezowej, wy maga stosowania | wjimajeNE yocrht noapt o
wzmochnienie | ub wniakoBuacznegpcRe nnvineo | veigdjze ust awi enidoropwjgau kon

i utrwalenia prawidgowegyl wi daghowi bbgocwpkgozenia zezz:

Jaki bgNd najcznSci gje Spoipecgroidazji N or ocdhzoircoeby oczu u dzi ec
Naj waUni ej skzkei ej esggoszyenie sin z dzieckiem do oku
lekarskich.

Dzinkujnhn za rozmowhi

Drn.med. Ewa OI e s z-PRrastyw@g k prof. dr n. med. Markiem Prostem leczy wzrok dzieci w Centrum
Okulistyki Dz i e ¢ uliHertzg 9, telfax\022r 845226 @9j wavw. okulistykadziecieca. pl
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WYBRANE ZAGADNIENIA OKULISTYKI
DZlI ECI NCE&SI |

Choroba zezowa

WczeSniact wo
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Drn.med.. Ewa Ol e s zRrasty Es k a
CHOROBA ZEZOWA

Zezj est schorzeniem polegaj Ncym n.aMorliee rwyvsnt ol peogndayl m sut
okresowo oraz pojawi al si labdp dall Scherzniepmdotyczyea 1-52% mbmuladi | i Oy
dziecifncej i jest waOUnN przyczynN p.rzetzl emmo-Oe wzyrio kvorwoydezh
nabyty. Musi my panei:it al
-dzieci nie wyrastajN z zeza
- leczenie rozpoczynamy natychmiast po jego wykryciu, gdyU wi ek dzi ecka ma decyduj |
rozwoju prawidgowego. widzenia obuocznego
-proste ustawienie oczu moUli we jest polepszeblawdzeniavi eku dzi
-l eczenie zeza jest zaoperacyine. zachowawcze | ak i

Leczeniezeza ma na celu uzyskani e dobrwenjo!| esbviealociu wzr o
iprawi dgowego widzenia obuocznego

Wi dzeni e obuoczne j est naj dos k on.alest zoNskobrdynokvana N u Kk ¢
czynnoSi obu oczu dopr owaal z ap Njcead y ooz e guoz y sgkrame st r z e
wzrokowego(stereopsji). Pr omi eni e Swi etl ne pochodzNce od przedmiot -
przez oSrodki,pgdmj Nceaoszat k- - wki.Siweotrkz-Nvek aw jneisetj zodborUaozn
nerwowym zdol nym do przemiany bod¥fca Swietlnego na bodziec
nerwy wzrokowe i szl aki ner wowe do k d8rwg Bradmang)®epejowp g at a
korze m:-zgowej naSwipdpei ecie@as 0bieémioecczhy | d a nwejgaoS cg rmze w
Filogenetycznie zakodowany odruch u kaUdego zdrowego
budzNcy nasze zHWiwtmyewowanyi eo f.iFk kasojwial c enotUreanlyn gjednoo
obuocznie. Wraz z fiksaci N obuocznN powstaj.ZdohbwowodSinepwisdzerigani a
obrazz wkt-rych kaUdy tworzy sifiona sitapke@cevi demdineéago o
jednoczesna percepcja. Z| ani e sifn j ednakowy c hzolumezawjedan pasiyczhyodrazNc y ¢ h
to |1 stopi e wi dzyidmja. desbuvozmpegpeceral eBnyy da&d wk ofuga m- z g «
moUl iwa jest tylko wtedy gdy pobudzamewsstNa|keo rwetsepdoyn dprj &
korespondencijwa Obi azl- - wkddbi er ane przez koresponduj Nce |

pojedynczo. . Geometryczne miejsce wszystkich punkt-w widzian

Przed horopterem i poza nim istnieje maga kI i nowatzwpprzzeedtrrzzdKE
Panuma. Je Uel i obrazki wy,satlfiepuzgmajzdulj dNr ospitierjueszcze w obr
powstaje widzenie stereoskopowe, ¢ z y | i | stopieE. Wiedrzeopsj aobzuwicNnamy

obuocznN pcazrvyallia kfsa\k tcezny (seN oobdad ao one od siebie o odleggo
jednym oku r-0Oni sin niezna&pmwergdnoprnatrtuakothpndgicfpgos
do oceny ggnlsizcizegdll eeg.o Scibl i ska

Do prawi dgowegymaoizawowudizenmitazobuocznego konieczne
warunk - - w:

*prawi dgowa budowa oczu i. ich ustawienie w oczodol e



*odpowi edni o wyr -wnana wada wzroku

* dobre widzenie w obu oczach

*prawi dgowa czynnoSi mifdaSni gagkowych

* odpowiednia funkc j a uk dadu ner wowe go o0 cpzetwazahig oprzekezaywaniea | ne g o

bod¥c-w wzrokowych do OUN

*prawi dgowe funkcjonowani e Kk,przgtwarnania gionwte ¢ r pw ectealcy i od

wzrokowych.
Zez | est schorzeni em w rinia pregynyjnejo mdchadiznu widzenia ebadranego
pojedynczego opartego na prawi dgdBweajfckorSens ppancheencp ada
koresponduj Nce pobolodzy, wgwadkj We k dwo j.eNmai ek o(rdeispploonpdiug )Nc e
siat k-awdeakf Np nat omi ast r-Une obrazy p.oOvogdaunji Necm zbarnoine s zsain
takim stanem, gdy U cagkowicie uni emoUl i wi aWyttowa b e & e nstiafic ] fme cwh
adaptacyjny,kt - ry stopni owo doprowadza doychpfamwsidzenia obaoczmegevy c h ni

1. hamowanie

2ni eprawidgowa korespondencja siatk-wkowa

PoczNt kowo wysthpujyéi hpmgwanicene wygNczenie wraUeGE
JeUel i j est 0 n o w yps tzreylkdj p@dozaseobubcznego patrzeni a t o m- wi my @ wW- W
tgumi eni u(.sWppt & pypojve@\y zezach naprzemiennych, w oku w danej chwili
znkagdyokost aje sifn .fr cwadayMcezezie jednego oka doezyliodzi
rozwoju niedowidzenia (ambliopia), kt - re i stnieje takUranpug Negtcdnizu .dbroudgFc
Ambliopia w zezie jest spowodowana zahamowaniem widzenia w okolicy plamki bez organicznej przyczyny. .
Wi NUe sin to ze zgN fiksacjN oraz nieprawidgowN | okali :

Nieprawidg o w a korespondencj a siatk:-wkowa wystninpuj e zar
naprzemiennym. P 1 a mKk i obu oczu tracN wsp - -elkmsyc ekiterywreak wdred kacve
zezuj Ncegof gvepas eulkdor esponduj e zDofydzyatmtaUed r pgi @gtoa Joykcah p
koresponduwji dMaykchwkwech obu oczu

Etiologia choroby zezowdjakmalea cbylai marredzc owatdyah p
dokgadni ejszych opracowa@E

Podczas pierwszej wizyty oceni anutyiecko, a ankoi Che rboyd z atjoe:m

1. Zez pozorny (pseudostrabismus)

2. Zez ukryty ( endophoria, egzophoria)

3.Zez jawny towar zyxzzNcy o(@ztyperrdpmphypetidpiayz e zy skoSne)

4.Zez poraUenny(zez nietowarzyszNcy)

5Wrodzone zegsp@&jwarabdu ruchu gagki ocznej

Prawi dgowo przeprowadzone badanie i wczesne [[0zpoz
gdyU tylko natychmiast podjnte dzi a.jdnieje barddoanjieke matada n s e
badaniaw zezie. Pr zytotafi fedynie najwaUniejsze i powszechnie u
Na cagoSi badania skgada si f;

- ocena przyczyn powstania zeza

- diagnostyka ambliopii

-pomi ary kNta zeza

- ocena widzenia obuocznego



Badanie rozpoczynamyod wywi adu .i ogl Ndani a

Wy wi ad powi ni estalenip prayezgn pewstania zeza i jego dotychczasowego przebiegu.
Ogl Ndaniem moUna stwierdkianl zezajtloegoodchpylzgbiNalcerdy wi
zwr -ewhgin na wiel koSi obu gagek ocznycPatraymya zr -iverhi eds tna

szerokoSi szpahyrpowbembkSi oraz obecnoSi.Wesppdhi eclo-cvenp i

ruchomoSi oczu oraz czy. Qdeniwynyt fitpaukj (ke oussthepviiNesnti wa r gzdy
ustawienie brody:
* zez poziomy jest kompensowany pr zez zwrot twarzy wok-§ osi pi onc
*zezpionowywyr - wnuje obni Uenie |l ub uniesienie brody wok:

*zezy skoSne sN wypro-cvhnyyl veanniee pgrgzoenzy wok - § osi strzagk
* Torticollis ocularis wystht puywe nadczynnoSci m fidespwlkeoShycbab V (a

pojedyncze pole widzenia obuocznego), w oczopl Nsi e (wyr-wnawcze ustaw

ciszy). Testem potwierdzaj Ncym torticoll.i ocul ardmnego j est
oka.

Kol ejnym badaniem jest ocena ostroSci wzroku,zpr zy

dal eka i z bliska zar - wno.®eean yw kwinadowidzénaidokonuiemyw o k u |
na podstawie tablic Snellena oraz badania fiksacji jednoocznej. Badani e ostroSci Wzr o
wykonal u najmniejszych dzieci

Wymaga to zastosowania specjalnych technik badania. SNt o :
* obserwacja
*wywogdanie oczopl Nsu kinetycznego( OKN)
* test preferential looking
*specjalne optotypyhdeibai azkowe dla magy
* ocena fiksacji jednoocznej

* badanie elektrofizjologiczne VEP

Ryc.1Badanie3,5 mi esiicznego dziecka za pon

Wi el koSi wady wzr oku oceni amy u kaUdego dzi ecka
refraktometru. Badanie wykonujemy zaws ze po poraUeniu akomodacj i podawan
dni0,25-1% Atr.opi nN

Podczas ©pierwszej wizyty oceniamy ruchomoStzjigagek
kierunek i wielkoSi kNta zeza

Badanie ruchomoSci g a § enk9 zasadniczyck kierumkgck spojizgnie,nmw celu
twierdzeniaczyu pacj ent a wyoswairpzuyjsez Neceyz .Nay efdor & GikrOrey zbadal kor
Do pomiar-w kNta zeza.Psogzumlbyl fin asno bwiee Iwe tnyent omdi ej scu jedyn

* Test Hirschberga( obser wacj a odbicia Swiatgda rzutowanego na

*Test Krimskydego (pryzmatyczny)

* Test naprzemiennego zakrywania oczu( cover test i cover-uncover test)



* Pryzmatyczny test naprzemiennego zakrywania oczu.
*Ocena kzilnasynapwforze
*Pr - ba Maddoxa

Ryc.2 Ocena kNta zeza pryzmatycznym tes
cover-uncover (T.Kr i ms ky éego)

Kol ejnym badaniem jest ocena zakresu widzenia obuoc

sin z jednoczepmaeyi dpankweseyfogjijiistereoskopi. W zezi e nastipuje z

poszczeg-lnych mechanizm-w zmieniajNc korespondencje ¢
t gumi eni e.D(os bprdeasnjim) wi dzeni a obuocznego i |jegdedngnabur ze
z nich jest badanie na synoptoforze pfziinseileamskoice na ocer

Kolejnyt e st ze szkgami Bagoliniego ocenia nieprawidgdow
podobne jak test Wortha (czerwono- z i e | o nteg &wdzzeni e stereoskopowe moUna
stereotest-w i spol aryzgdgestaimus; testlakgy ! ar - w(t est TNO

Chorobn zezowN naleUy odr - Uni ITyoddk op opzroaswi adggyocwhe rzoddi za
pozwala na podjncist bppwhkihicalei eé@gpr pwadza d.oZezwawhyec zeni
towarzyszNcy jest czasami jedynie obj aktemr & -WymadaijsN hloe
okulistycznego operacyjnego lub zachowawczego (np. z al ma wr,ehoomdy ,s b gt kv Raithi )
wyl eczeniu | ub wykluczeniu .przystnpujemy do | eczenia ze¢

Leczenie zeza rozpoczynamy natychmi wiektdziegka. Zawszg o wy k

j est ono dgugotrwage i wymaga wiele cierpliwiedken oraz
Celem |l eczenia |jest uzyskani e pojedynczego widzenia
prawi dgowym ustawieniu i. ruchomoSci gagek ocznych
Gg-wne zasady |l eczenia zeza sN nastfipuj Nce:

1. DNUymy do poprawy wzr,ontworzenied i keaaj Nc&Sgmdkowe | i
l okalizacji wzrokowej za pomocN r-Unych metod |l ecze
2.Doprowadzamy do r - -wnol eggego us,tn&keje oksyngbotalioave] st os
lub operacje.

3. W odpowiednim stadium leczenia pr zy st inpulj w my e @o p | enoptycyngch ozyli

| wi c widz@hia obuocznego. Lwi czenia te maja na celu odzyskani e

siatk-wkowe]j i obuocznej lokaliza®NiUymwzr dloowezysWw:
jednoczesnej peryare mcajkir eis efmu zojriazz wdud arii moUl i woSci
Leczenie zeza rozpoczynamy od oceny wady wzroku i pr z
kontaktowych. Wada refrakciji jest najcziist s.zPN bagania refcakcj m &l @y a
ocenil fiksacjn kaUdego oka oddzielnie z adcmaekmrazcdNo wi z us

kaUdeg.o oka
NadwzrockmoSkowzrocznoSi i astygmatyzm wyr . -wnuj emy

zar-wno w celu wuzysikaanzirao kduo bjraekj iosprrzoeSrcwani a patol ogi c:



konwergencyjnych. J e Ue |l i w presometopigag @ owy Ue j Draz Dls ® hDcyl konieczne jest

zastosowanie soczewek kontaktowych w celu umoUl i wienia
ZasadN ¢glsltardy | ub soczewki kontaktowe muszN byl noszonr
Wniekt-rych postaciach zeza towarzyszNcego juU sa
leczeniem.Zez akomodacyjny jest tego najlepszym przykgadem
Ambl i opi a poj awi a sifn i MNzedzzeineci owar agszolmgmr gpednos

przypadkach zmian anatomicznych wystfpuj Ncych od urodz
(zal ma wyRFd,zoniida njbéznyidystrofi,ewyo@dwkienia |l ub stany poz
naczyni- wk Pp wyl eczeniu zmian anatomicznych przystfipuj emy
ni euUywani a ( ambl.Paigtawawyne leczeaienoagmbliopd jest obturacja oka zdrowego, k t - r a
ma na celu zmuszenie do patr zextirao dKii ewz rzRkw j N g/anc d le a o §
rozumiemy nie tyl ko, aclaegktoawk lee kaBd@eons Actiezne osJabieni
jednym oku przez zast osowani e(folie ekularkwe oBangavterad sulh metdic i wz
penalizacyjinych. Dodat kowym | eczeniem ambliopi. opr - c.Lelemachgani a
jest przywr-cenie plamce oka zezuj Ncego prawidgowe]j C Z\
Z chwil N wyleczenia niedowidepnprzysuuvpskamyadbdbi kas
leczenia, kKt - ry pol ega na przywr - -ceniu dzi ecku pojedynczeg
ustawieniuoczu.R- wnol egge ustawienie oczu moUemy uzyskal za po

-zastosowani e pr yz madkalizacyjwe}lecgenigzezmaet ody |

-wstrzyknifncia botuliny A do minSni zewnNtrzgagdgkowy:
-zabieg operacyjny(osgabienie |l ub wzmocnienie odpow
R-wnolegge ustawienie oczu umoUliwia stajgezeszymeadycdni

Dodatkowo prowadzimy | wi czeni a przywracaj Nce prawi dgowN korespon
widzenia obuocznego za pomocN [ wicze@® ortoptycznygch or
pryzmatami hiperkorekcyjnymi.
WCZESNIACTWO

Retinopatia wczeSniak-w jest jwdmmMNz ebireegtui nkotp-artyidh p
rozwoju nieprawidjowych naczy® oraz towarzyszNce,j i m t
szklistym. Ch o ¢ i a U san@zeniassugeruje, Ue j est t o t yl k,o oc hzonricabnay sdioat tykc:zwN
okaaW kaUOdym wieku dziecka moUe wyst Npil:

*zal ma

* jaskra

*odwar st wienie siatk-wki

*stoUek rog- wki

*zmitni eni @keratapatia pagmiowata )
U dzieci po retinopati wc z e Sni akr-dwz astswiite takUe o wiele cziAstsze wy
zaburze® funkcj.i narzNdu wzroku

UwaUa, e iwadN typowN dla wczeSniak-w po przebytej
najczinSciej Sredniednodoils,0bhspg)bardzo opniiat 6opdogNczonN z a:
rog-wkowym | ub . Wadiz etwl oswty w56 8azbadars/dh i

Udziecikt -re bygy wczeSni akami bez przebytej retinopalt
wady wzroku W zaleUnoSci,rodnwi ekud obadtate jwi g0migeée Nw c z



wystfipowania kr.Ptrioacvenrt oovorSd Saizi eci wzy stotk 8vw4SaviNwiekz5¢10 k u | e
lat, podczas gdy u ur odzon.ylc8P%.dnnewadysvereku, wvakoei j 8k nabwzroc
astygmatyzm wysthipuj N udaiécilimdzonyce cozasie.z i Sci ej ni U

Z wadami wzroku,uszkodzeni ami w OUN oraz warunkami okogopc«
cznste wysthinpowani e, 9%0h2a,5% bzieciw eg @ we yn,4-6,i9% u dzigci urodzonych
oczasie). CzfiSciej obserwuje sj4% rw wma re-Owndab)yieapurZSrsaOwidZnia
obuocznego (4, 3% i 0, 6%)%), stereoskopii (16, 7% oraz 3,8%)or az br ak pegdgneij 0%-dQ r oSci
2% oraz 0, 1% - 3%). pomimo,Ue ni e stwierdza sifA u nich zmian anat omi

Przedstawione wyUejUe dkmdldyws wazek§Nirelgo rozpoznano

wczeSniak-w i niezal eUni e od spomwhnaemegyésijoitormoay
okui stycznN ze wzglhadu na moUliwoSi wyst NpMoegnN ao nreo zwiyasittNy
nawet wiele (kilkadziesiNt) lat p-Fniej

U winkszoSci wc9%)8iedoehadzi do rqzwou ketinopatii.

WczeSniactwo ma ogromnywiwg@ywana rdaiwcka i ,dl ateg
kt-rych po porodzie nie stwierdzono retinopatii powinn)
rozwoju chor-b narzNdu wzroku i w zwi Nzku z tymcwsiNazar
W zwi Nzku z tym zaleca sifi aby wszystkie wczeSniaki (n

dodatkowo badane w wieku 1 roku,a w przypadkach zauwaUenia jakichkol wi
natychmiast zggaszadgyVstycsne.iWalame baeéani awcalks ne rozpoznan
niedowidzenia, zeza, o ¢ z o p,IwNscue | u s zy bk iodgpgwiedniggndeczériaj @ kt - rym pi safd:

rozdziale o chorobie zezowej.

Centrum okulistyki dziecincej
Drnnmed.Ewa Ol es zRrasty s k a

04-603 Warszawa, ul. Hertza 9

Tel. + 4822 815 20 09

www. okulistykadziecieca. pl

Przegl Nd o klutyl2008.{Rgkd/znn1y2008
WYBRANE ZAGACDNI ENI A OKULI-SZNMEKL DEI ECI NCEJ

Zal ma wrodzona
Kr - tkownpn&t¢



http://www.okulistykadziecieca.pl/

Drn.med.Ewa Ol es zRrasty Es k a

ZALMA WRODZONA

Zal ma wrodzona |ewtktscrhymzewoiUémwe | est uzyskani e
widzenia obuocznego. Uz al eUni one | est t o ahatobywmayahmias®wego opeyakynege i a
usunifcia zal my or az prawi dgowo i przez wi el e | at pr

zaopatrzeniem optycznym.

Nal eUy p8mivabhma wrodzona nie | esNiel¢czdaydopiowadzatioor ob N
zani ku g a {nikiophtbatmus), emiedowidzenia, zeza t owar zys z Nc elgeoUeil i 0 czzad praN s
jest cagkowia apdwicfeknstzraa |l sniaii s.,trofkmiweawd ez cwi ki epno pr awy w

lepsze, pomi mo operacj.i wykoWampejzymachm@pchpaFaobowjte]j najl ep
oper avcjpii erwszych tygodrmoact z§y cdioa zdazi-emnkoa zal my jednoo
St warzamy wtedy odpowiednie warunki do rozwoj uWrdzebr e 1

udoskonaleniem techn i k operacyjnych oraz sztucznych soczewek
klinicyst -w wyghinémai aalziNéseyc zwerpaize nzieem soczewki .destwn Nt r :
to nadal zabieg kontr,gagiUs wj NYeusnawaamwwligrupienepwykprmujei k gan
sifi wifdnkszN il oSi wjaskrawyehnepwsacgepyVAOL)

Dodatkowo, zmiany refrakcjiu r osnNcego dziecka sN duUe i r-UniN
dzieci. Ok r es naj szybszego wzrostuz imercchzamoijzum- gagwkiid zeoz me jo
pierwszych 4-6 mi es jpNcfancihej ni eco wol,oej Ngaj R8rokaudwai aoSci
do oka osoby dorosgej

Wydaj eUesikKorzystniejszym rozwi Nzani e npoopeeasyjnej frayr ek c j .
pomocy twardych gazoprzepuszczalnych soczewek kontaktowych i wt -rny wszczep | OL w
wieku.
BiorNc pod uwagh

-budown gagki ocznej diredha GcsoOpomaE meg ygabgamu p

SrednicawNesgawkcpasaoz przyl egaj Ncymi i napifitymi poc
-jej ciNggy rozw-j
-koniecznoSi wieloletniego stosowania soczewek

- bardzo dobre parametry fizyko-c hemi czne ograni c pajwNdea wdhoimi piomurk g a
-soczewka RGP jest gat wa dor azza kcjoaddzaine man, @q jespbaegzbniiogwnaanci
waUne dl a trwadrzdiec - wazopr zepuszczal ne soczewki kont
wyborem do korekcji bezsoczewkowoSci u dzieci
Kl uczjoavllnak rol i w uzyskaniu dobrych erbwadeona rehabilitacgaz e ni a
wzroku. Sk gadaj N sifdn na ni N odpowi edn| @az ntensyvaat obtaracja ol opt y
zdrowego w przypadkache z ati anwa rj 2dnoMcyz niejoczopl Ns | eczyn

metod zachowawczych i operacyjnych.

WTab.l podano schemat prawi dgowej rehabilitacji widz:
i obuocznej.
Po operacji zalmy jednoocznej konieczne jest zasg@ar

dziecka.Czfist e kontrolwecelsN poémyepopepr awy ostroSci wzroku (



oka) i st opni owego zmniejszaniP® wzyskarzias jJamidowiada aj Nc e |

przechodzimy do |leczResatkewd amblkizopil WNsluec zy myetsd- wn o ¢ :
penalizacjil ub atropini zW Nenzdpowe bolpmbudzane jest.obwodowe
Choroba zezowa, r(azzli edwriheylUneyni a pi onowe i skoSne)

przypadkach jednabomhaptzatbtmyplInhg ctzdidari 2jjszpr zypadkom o

Tabelal. Schemat | eczenia dzieci pednoarng iohaiacingj. z al my wr o«

REHABILITACJA WIDZENIA

AFAKIA JEDNOOCZNA AFAKIA OBUOCZNA

OBTURACJA OKA ZDROWE(\ /

SOCZEWKI RGP
PENALIZACJA
PLEOPTYKA

OKULARY PRYZMATYCZNE
ORTOPTYKA
INIEKCJE BTA
OPERACJE ZEZA LUB OCZOPLASU

W celu wyr-wnania kNta zeza sgdMNczrjieenyz olkwil caz eyn ipanyiz n
pryzmatycznej ( salokalieacyjnafsModlemegt ada k Ue . takpykyohbotalihowdj w pelu

zmniejszenia kNta .Pezyg WwWubkozryolpl| Beaach powyUe|j 30PD
operaciji na mi ASni aclwizcezvennN tar z ppiagjigcansvgravdadzony jeszcze przez
wiele latnawetdo8-10 roku Uy.cia dziecka

Uzyskanie dobrej ,50)o08cimagymokwakif@sem fuzj.i mo Ul i
zal mie |edmroaowizda@Eqwy zakres fuzj.i wWr az ze stereoskopi
obuocznej. Tak doskonage wyni ki l eczenia ni%®5%)N znor0l Unwec hu pams
Wymagat o bardzo dobrej wsp:-gpr aciy jleegkoa rrzoad zoikcua nmis toyr azz dozgr

i poSwifncenia ze strony rodzic-w
KRETKORRCZNOS L

Kr - tkowzrocznoSi (myopia) | ekstt- rsec hcoorrzgean j @ani Sockisidl ji s W §
dzieci i.CaficdzoitddywoSi jwajhawyss tifi pw waandieadno Sci odirasyasy i
O-gtej doc h,oud zriasdyo BB | c ade | p 0 p u IPayczyry podvatawan@ iwady e j
wzroku sNNajgoc@adei ej |jest geneyczniewdadimk wwanhu podzielidl
moUemy na:

-kr-tkowzrocznoSi osiowN

-kr - tkowzrspowva®wanN stromN krzywiznN rog- wki

-krt-kowzrocznoSi akszomaacyjnN (tzw



Kr-tkowzrocznoSi ni e jest . Berddymo e c awmadtNo wrzoodkwzna

towarzyszNcego(heterotropia) zbieUnego lub rozbieUnego
Zaws ze wystfApuj N ezragbeunrczjeini a kBkhkomodaciji or az r-Unego
obuocznego.Naj czfnSci ej dotyczy to zmniejszenia zakKaniecgne f uzj

j est winc odpowiednie wyr-wnanie wady wzrokwiéekitprowall
przypadkach zachowawcze leczenie zeza.

Na genetycznie wuwarunkowanN myopi i sgaodwkidowanmejnaxv
przednio-tylnej | ub z byt stromym uksztagtowania p&Kwi-dkowhlzmioczaodg
akomodacyjnajest wyni ki em nadmiernego napincia alkysrpoodmawjyg mye gooa
gamN odpowiednich | wiskzue & zr cazklouibrdiaacjjNcyichw ten spos-b
myopi i | ub g.0N cela lzgskapiavastrego widzenia konieczna jest korekcja wady przy pomocy
okular-w |l ub socz.oOkak ak yntnaletsa wy oyh n a s. Z dragiej Strosy kamiecene a k o m
sN do uzyskania dobr @jrawstdgo®eigowzoalko|j dl Zdecgdoveanie a ob L
| epszym r o zestizistosowanie soczg¢wek kontaktowych. So ¢ z e wk i kont akt owe mogN
najmniejsze dzieci. Oc zy wi Sci e sN to specjalne przepuszczalne d
najnowszej generacji (RGP-Boston 1l). Zapewni aj N one rog- wce. BiigaN&c i jwak bry.
zawieszone w fil miesigzoawyhknaUdymrmapgpegmiNeg¢iNemmdpowi edni p
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Wezesne badanie okulistyczne
pozwala wykryc wiekszose
chordb oczu i szybko

rozpoczac leczenie — mowi

dr Bwa Oleszczyriska-Prost
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Kiedy niemowle powinno trafi¢
do okulisty?

Jesli zauwazymy jakiekol-
wiek nieprawidtowosci w bu-
dowie oczu, jesli dziecko jest
wezesniakiem, a takze gdy
matka preeszta powazne za-
Kazenie w okresie ciazy albo
sam nowarodek przebyt po-
wazna chorobe - dziecko za-
wsze trafia do okulisty zaraz.
po urodzeniu.

Pomicdzy 6.a 8. tygodniem
zycia niemowle nawiazuje
kontakt wzrokowy 2 matky
i odpowiada usmiechem na
uémiech. Jesli w 9. tygodniu
nadal tego nie robi, trzeba
zbadaé werok. Padobnie, je-
zeli do czwartego miesigca
Zycia ocgy nie sg ustawionc
rownolegle. uciekaja na boki.
Wizyta dziecka u okulisty
nie wymaga skicrowania.
Warto go tez odwiedzic, jesli
w rodzinic wyslepuja po
¢ wzroku (gdy dziec
ko bedzie miato rok, pottoraj,

Czy to znaczy, 7e wady wzroku
4 dziedziczne?
Krotkowzrocznosé, astygma-
tyzm czy nadwzrocznose, sq
spowodowane nieprawidio-
sciami w budowic galck
yeh, ktora jest uwarunko-
wana genetyeznie, Astygma-

Ewa
Ulexzrlirska-

okullstka doktor

nauk medycznych,

kierownik Centrum
| Okulistyki
Dziecigcej
2 W Warszawie

klada sie nawet noworod-
kom, np. po operacji zacmy
wrodzonej;. Mozemy zrobic
wiele, Zeby nie postepowa-
Fa krotkowzrocznosé szkolna.
Trzeba wwaza¢, by dziccko
nie przecigzato oczu, co pe-
wien czas odrywalo wzrok ad
zeszytu czy komputera i spoj-
rzato w dal lub przysionito
oczy dionmi. T dbaé o adpo-
wicdnic oswietlenie (Swiatto
rozproszone w catym pokoju

strawna dieta bogdm w
miny, mikroelementy i anty-
oksydanty.

Leczenie zeza wzeba roz-
poczaé jak najwezesniej, gz
zaburza on rozwoj widzenia
obuocznego i tréjwymiaro-
wego. Pierwszy krok Lo korek:
cja wady za pomocg okula-
row lub soczewek. Noszenie
soczewek jest tez jedynym

5

tyzm i nadwzrocznosé wy-

stepuja od uredzenia i nie

ulegaja z wickiem wickszym

zmianom, Krétkowzroczns

czasem ujawnia sie wezesnie,
Lczasem dopiero w szkole,
ied

1&7 767 | roinowzrocznose.

Czy tym wadom moina
- zapobiec?
Nadwzrocznos¢ i astyg-
matyzm mozna jedynie
korygowae, dobicrajac
okulary lub szkia kon-
giaktowe (lc ostatnie za-

S postey przy
réznowzrocznoscei, tzn, gdy
roznica wady wzroku pomie-
day jednym a drugim okiem
Jjest wigksza niz trzy dioptrie.

Kiedy mozemy podejrzewac
wade wzroku u przedszkolaka?
Kicdy siada zbyt blisko tcle-
wizora, za bardzo pochyla si¢
nad ksiazeczka, podsuwa so-
bic zabawki pod same oczy,
weiaz przechyla glowe. Kaz
dy 7 tych sygnatow powinien
sktonié do wizyty u okulisty.

iaiats KATARZYNA WILCZEK

Rozmowa z dr n. med
Ewa Oleszczynska-Prost,

specjalista choréb oczu.

Cwiczenia
w leczeniu zeza

Dla kogo sq przeznaczone éwiczenia
oczu?

dadhiz; 2 e
Kowzncznosciudziosisa

plyoate, 2k §ortoptyczre. Jacynia
d

Kiedy z malym dzieckiem trzeba zgtosié

sie do okulisty?
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mograi kompu ercivel (Ut

swialleT {12 pr
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ona (48l wadar i wacan
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Kazan fest Bagarie ocau w ciors
Ka. Farmielsjmy
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¢, ali jody-

Do jakiego wieku zez u dziecka
moze by fizjologia?
Dziect karlac

wiczef LKIacL wzroko-
acka rezice p
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oyeicy osaaczon

i
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