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Progression of Astigmatism

Astigmatism is a refractive error accounting for about 13 % of the refractive g,
errors of the human eye Cornea
Causes of astigmatism - frugby bail shigs)
* Unequal curvature of anterior or posterior cornca fcan be With the Rule

(WTR) or Against the Ruile (ATR)]

* Uncqual curvatures of front and back surfaces of crystalitne lens

* Decentration or tilting of the lens

L

* Unequal refractive index of lens (internal or residual astigmatism) focal post
Virip
B 100 aght raye
Javal’s Rule (horizomst s mﬁmll
Comeal astigmatism is compensated by intcrnal optics of the cye. Numerous el ey

studies mio Javal’s rule end lo indicate that majority of the population has
approximately 0 5 D of intcrnal astigmatism, opposite in sign to the corneal astigmatism

Prevalenve of astigmatism and changes with age

Early childhood Chilghood Aduithood Qider adulthood
Birth to 4 years 4 to 18 yaars 18 to 40 years 40+ years
* Comea swep * Comaea Ralens * Comear * Comeas
= High degrees of o ram stable ol (more m horizomal
oomizal Axtygmatmam [ T ] * Small degreds of togrician)
* Mast COMMon Axs * Small degrees of WTR tom * Shift in comeal
ATH? WTR ashomabam mos1 common asbgmahsm axis
MOSL COMITIon fownrds ATH being
magt common

Cuounesy

Studies have shown that in the first months of life infants cxhibit a high prevalence of significant degree of
astigmatism that appears to be corneal in origin Steeper the comea, larger the degree of astigmatism.  One study
showed up to an average of 6.00 D of corneal astigmatism in new-borns (4-8 days after birth) Studies have also shown
that the sicepest, most astigmalic comea occurs in the new borns with the lowest birth weight and the lowest post
conceplional age As infants grow clder, the prevalence of astigmatism fypically reduces or cmmetropisation of the
astigmatic refractive crror occurs Studics of pre-school age children generally show a relanvely low prevalence of
high degrees of astigmarism (greater than | 00 D) that is predominantly WTR in nature.

Astigmafism in adults

Studics have shiown that in young adulis, WTR astigmatism occurs most commonly With increasing age a general
shift 1n the axis of the astigmatism is found from a pre-dominance of WTR astigmatism (younger than 40) to a pre-
dominancc of ATR astigmatism (clder than 40) Internal astigmatusm remains relatively stable over time and the
changes 1 astigmatism throughout lifc arc pnmarily due to changes 1n corneal curvarure The majority of the change
in ashgmatism is due to steepening of the horizontal meridian of the cornca. This change may be related fo the
reduction in tension of the eyelids that occur wath age

Astigmatism in Right Eye & Left Eye

There is some degree of symmetry between the refractive errors of RE & LE. Studies have noted

Mirror symmetry o occur between the axes of RE & LE (Eg: RE axis 10 degree LE axis 170 degree) OR

Direct symmetry to occur between the axcs of RE & LE (Eg: RE axis 10 degree LE axis 10 degree)

There is no predominance of either mirror or direct symmetry of astigmatic axes

As m and other refractive errors

There appears to be an association between asngmatism and the development and progression of myopia The exact
nature of this relationship and the mechamsms underlying it are not fully understood. The presence of astigmatism has
been found 1o be associated with myopic refractive error. Astigmatism was associated with higher degree of myopia
Uncorrected astigmatic error influence the dexclopment of myopia and the optical blur from astigmausm may be a
trigger for myopic development.

Insight 20 21



Eve lid pressure and astigmatism

Gros Vemor proposed a theory for the ctiology of astigmatism, whereby band like pressure from the upper lid on o~
comca causes the eye o exhibit WTR astigmatism Tighiness of the eyclids and the rigidity of the ocular suri_..
inferacied to produce corneal astigmausm Studies by Lieberman and Grierson confirm that the position of the cve -
can influence the shape of the comea The axis of astigmnatism has a significant correfation with the degrec
palpebral fissure slant The stecper corneal axis stant was found fo be ortented perpendicular fo the horizontal av:s
the palpebral fissure

]

-
Ulvntratmon of the aysid pressurs theory of cornesl Exmmple of 8 subpect sxhibs u chosa b lhe
tabrgmatism development According 1o his theony. indwr
enaure from the eyslids st cormes) shape mnd lesdy pabral
18 B 3 ping in the cornea’s vertesl maridian The 173
ragufn 1 WTR salgmmtem whech s iypically sesn In the thagras Shrwm b b w degital rmge of Ow palpebral Tmaune
gy of young subpcts coptured m premary gare, v laid with mn axisi power carneal

LOpWHH Bl ey

Astigmatism in Down Syndrome

Down Syndrome has been associatcd with significant ocular abnommalites They mostly exhibited upslannr
paipcbrat fissures and 60 %5 cxhibited asugmatism The reduction m astigmatism seen in the first years of life 1o
nonnal population was not exhibited by the Down Syndrome population In children with oblique axes astigmatisim,
there was 2 mirror symmetry of the axcs between cyes

Nystagmus & Astigmatism
Subjeets with Nystagmus display an ncreased prevaicnce of high degrees of astigmatism. The asugmatsm -
generally WTR and corncal in origin The process of emmetropisanion is impaired in subjects with Nystagmus

Visnal task & corneal astigmatism

Sustmned pressure on the cornea from normal eyelids may also lead to corneal changes Comcal changes thal occur as
a result of reading in down gaze was towards ATR 1t also leads 10 significant changes in the eycs’ total hugher order
aberrations and astigmatism. These are short term cffccts Episodes of monocular diplopia own near work have beer
reporied in literature [nfluence of these short term changes may have no long term refractive changes

Correction of astigmatism

Refractive correction of astigmatisin with spectacles and contact lenses are famitiar to us. A recently deselopes
comneal refractive surgery techmgque the “smail incision lemicule extacnon™ or “SMILE procedure™ In this procedurs
femio sccond laser is used lo cul lens shaped piece of intra- stromal comneal tissue in order o reshape the comea
surface The lenticulc is then removed from the comea through a flap or a small peripheral comeal incision Th -
lechnique causes less changes in corncal sensitivity in comparison to the LASIK The flap related complications as »
LASIK is also avoided. This procedure 1s effcctive in the correction of myopic astigmalism

Astigmatism ranging from 0 25 D 10 6 00 D can be corrected

Conclusion

Uncorrected astigmatism results in a wide range of visual deficits and short and longer term adaptations Euvc-
relarively small magnitude of uncorrecred astigmatism can influence visual performance particularly for 1asks w:s
high acuity demands The precise and reliable correction of astigmatism is critical particularly in children wher.
uncorrected astigmansm can impact upon normal visual development and in the development of ambiyopia

Deepthi Elsa Abraham

Oprometr~
GH Kanjirappa! .
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Know the Red Reflex

Vision is probably the rmost precious
sense for human. Although our visual system is
the complex and sophisticared part of the brain,
the process of vision initiated by a simple
optical system present in the eye The eye as an
optical instrument is very imporlant Lo produce
quality image (o retina in order to pracess the -
vision. Poor quality image causes impaired
vision. However, onc should not neglect other
conditions which causes impaired vision even
with sufficient quality of image Early L A
detection and intervention of the ocular
problem is crucial in child’s visual as well as
gveralt development.1,2 Regular and periodical
eye screening by optometrist apan from basic
eye screening in newborn by pediatrician is an effective method for early detection and treatment or referral
of many eye illness in children who attend primary care facilily.3 Literature evidences support the usefulness
of red reflex test in detecung ocular ailments in children such as strabismus, cataract, corneal opacity,
refractive errors, anisometropia, leukocoria etc as well as life threatening ocular tumors like
retinoblastoma.1,2,6 It is recommended that eye screening by trained optometrists could be integrated with
the Universal Immunization Program of the Government of India.3 A red rellex lest using an
ophthaimoscope is an essential component of the neonatal, infant, and child eye examination by a primary
care practitioner or pediatrician in many established healthcare systems.

P =

Red reflex test or Bruckner’s test

The American Academy of Pediatrics (Section on Ophrhalmology) in a joint venture with American
Association For Pediatric Ophthalmology And Strabismus American Academy Of Ophthalmology American
Association Of Certified Orthoptists recommends routine red reflex testing in all children. This low cost, non
invasive, ‘hand off’ screening technique is known to be effective in detecting the ocufar problem thal may
lead to visual impairment or even life threalening condition.

Bruckner described about trans illumination test which later known as Bruckner's test or red reflex
test and its clinical use. A bright light source with co-axial illumination system such as direct
ophthalmoscope is used to perform this test. Use of indirect ophthalmoscope and sciascope also been
described

Technique

« Test should be done in dim room

» Examiner positions approximately 1meter infront of the patient.

+ Direct ophthalmoscope power should be set at ‘0"

= Examiner directs ophthalmoscope light onto both eyes of the patient simullaneously

= Encourage the patient’s artention to the light source

+ Observe the position of comneal light reflex and fundus reflex seen in the pupils through ophthalmoscope

Normal finding
* Equaily bright reflex from both pupils.

** Color of the red reflex will depend on degree of pigmentauon in the eye. Understanding of normal
color of red reflex in said ethnic group or population is essential to interpret result of this test. Examiner
should have sufficient training and experience 1o perform this test. Comparison of red reflex with parent of
child is useful in case of doubt.
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Abnormal findings

1) Asymmetrical reflex; Colour and size Causes: Strabismus,
Anisometropia, asymmetrical media opacity and anisocoria
***Binocular asymmetry of conjugacy due to strabismus or
anisometropia causes asymmerrical red reflex.

2) Absence of red reflex. Causes: Any significant media opacity
obscuring the pupillary area, severe form of Retinopathy of
prematunty

3) White reflex. Causes: Retinoblastoma, persistant hyperplastic
primary vitreous, hypermarure cataract

4) Pale reflex: Large lesions in the retina such coloboma, scar,
retinal detachment etc.

5) Dull reflex: Large refracriive errors or media opacity

**One should be aware that any debris in tear tilm cap mimic
media opacity Ask the patient to blink o see if the media clears
after the blink. In case of vireous floaters, opacity appears to
move with in

Refractive screening using Enhanced Bruckner’s test (EBT)

Normal red reflex

Abnormal red reflex

Abnormal red rellex

Abnormal red refiex (Strabismus}

This version of the test is used mainly to detect the presence and or the type of refractive error in
primary care facility as part of eye screening. The test should be performed al close (25¢m to im) and long
(3 to 4m) distances and observe reflex characteristics both eves simultaneously and individually. Small w0
moderate degrees of ametropia and anisometropia may be less obvious at regular testing distance of 75 cm ta

1m.

Test procedure is similar 10 regular Bruckner’s test with
modifications to it.
* The examiner adjust the ophthalmoscope lens dial until the
pupillary reflex is sharply focused.
* The size and Jocation of the pupillary crescent were noted and
reported as ametropic

* Superior crescent — Hyperemtropia

* aferior crescent — Myopia

* Flattening of crescent — Astigmatism

* Asymmetrical reflex - Anisometropia

Crescent filling 50% of the pupil corresponds to refractive error
less than 2.0D

Advantages:

» Non-invasive / No aeed to go closer

» Usefu! in young children

» Red reflex test can be beneficial during examination in ail ages
of patients.

Disadvantages:

» Examiner variability

* Non-quantifiable
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I is recommended to test the red reflex after birth, at the age of six weeks, during rowine consultations, or

when parents are concerned about the child's vision or the appearance of her or his eyes. Red reflex test has

proven (o be a useful, easy to perform and low cost test for the early detection of many ocular problems. Eye

screening should be incorporated into well child examinations as ir is a valuable approach for the detection
of potential visual disorders that may impact negatively on the overall development of a child.

Sreelatha

Optometrist

DH Kannur
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Vision Conversion

Near Vision

Equivalent Snellen Equivalent Snellen

logMAR  N-scale M-units (imperial) {metric} Common usage
010 25 032 20716 6/5
0 0a 3 0.40 20/20 6/6 Medicine bolils lobels
010 4 0 50 20/25 6/7 5 Medicine bottie labels
020 5 0 60 20/30 6/9 Foolnotes, bibles
030 6 073 20740 6/12 Telephone direciories
0 40 10 20/50 &/ 15 Newspaper prinl
¢ 50 10 12 20/60 &4/18 Mogozines, books
040 12 16 20/80 6/24 Books
070 14 20 20/100 6/30 Children’s books
0 80 20 25 20/125 6/36 Large print books
090 25 32 20/160 6/48 Large print books
1 00 32 40 20/200 &6/60 Subheadlines
110 4AC 50 20/250 6/75 Sub-headlines

Distance Vision

Snellen Sneilen
MAR™ LogMAR VAR {melric) {Imperial) Decimal”
050 -0 30 15 &/ 20/10 20
063 -0 20 Ho 4/3 8 200125 1460
080 =010 125 6/4 8 2016 125
100 000 100 6/6 20/20 100
125 010 &5 &7 5 20/25 0BG
140 020 &/95 20/32 043
20 030 Bs 6/12 20/40 050
25 040 Bl 6/15 20/5G 040
a7 0 50 75 o/ 1¢ 20/83 Q32
40 Q&0 424 20/80 025
50 070 65 4730 20/100 020
&3 080 &0 6/38 20/125 01é
BO 030 55 &/48 20/140 125
100 100 50 6/60 20/200 g10
20 {30 15 /120 20/400 005
40 { 60 20 /240 20/800 G023
100 200 0 &/400 20/2000 ¢l

Source:hnps:/‘clinicalgate comrassessmeni-ol-visual-luncuan
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