[leTckaa pedopakuus.
Oukun [etam.



[lepBas BcTpeya c AUTEM.



1. MepBoe nocewexue (ABKa).

1. Bpay cobupaet xanobbl n aHaMHe3 (MCTOPYIO XU3HKM 1 BonesHeit).

2. BuayanbHo OLEHMBAET CUMMETPUYHOCTL PA3MEPOB IMa3HbIX LENeil, NONOXEHMIH BeK, rasHblx 8610K.

3. OueHMBaET NONOXeEHNE rNasHbiX SONOK B rNasHMLaX, UX BbICTOSHME 13 opbuT.

4. OnpefenseT NpsaMyK 1 COAPYXECTBEHHYK peakLmy 3pa4K0B Ha CBET 1 KOHBEPrEHLMIO, @ TakxXe pedeKc ¢ rMasHoro aHa.

5. C noMoLbk TeCTa OTKPbIBaHMS/ 3aKpbIBaHUA W NONEPEMEHHOrO 3aKPbIBaHUA a3, HanpaBNss Ha POroBULY CBET, YTOYHAET HET M KOCOrNa3ns U
retepodopuy.

6. Mpu HenpaBMbHOM NONOXEHUM FNa3 ONpeaenseT yron Aesuaumny (0TKNOHEHNs) no Mmplbepry uan ¢ NOMOLbK NPU3M, ANS OLEHKM BENUHMHDI U
HanpaBNeHHOCTY reTepodopun Bpay MOXET NPUMEHUTL TECT C NpU3MamMu 1 nano4koit Maddox.

7. OnpepenseT 06beM ABUXEHNI rNa3HbiX A6M0K BO BCEX NO3ULMAX B30OPa.

8. MpoBoauT BU30METPUK (MCCNes0BaHME OCTPOTHI 3PEHNS KAaXZ0ro rnasa).

MWHMManbHbI| YPOBEHb OCTPOTHI 3pEHNA fOJIKEH ObiTb HE MeHee

0,1-8 0,5 ropa.

0,2-8 1 rog.

0,3- B 2 roga.

0,4- B 3 ropa.

0,5- 8 4 roga.

0,6- 8 5 ner.

0,7- B 6 ner.

0,8- 87 ner.

0,9- B 8 ner.

1,0- 8 9 net u cTapLe.

Y coBCeM ManeHbKNX AeTeil, KOTOPbIM BU3OMETPUK HENb3S NPOBECTM NO Tabnuuam, npuberaiT K OPUEHTUPOBOYHBIM CnocobaM onpeaeneHns ocTpoTh
3peHus.




Bo3pacTHas aBontouns 3peHuns y geten (E.N.KoBaneBckunin)
1 Hepena - 0,002-0,02
1 mecqauy - 0,008-0,03
3 mecqaua - 0,05 -0,1
6 mecaues - 0,1 - 0,3
1o -0.3=>06
2roga-0,4-0,7

3 1o0a —~ 0.6~ 0.9
4rogpa-0,7-1,0
auper - 0,8- 1.0

/ ner-09-1,5

8-15 ner - 0.9- 1.5



9. Onpenenser xapakTep 3peHns (uccnefosaHne BUHOKYNAPHOTO 3peHns).

10. [lanee Bpay nNpoBOANT ONpPeAeNneHne MaHMDECTHOM KNnHNYECKo pedpakumm (0 TepMuHax 34eck ) 6€3 3aKanbiBaHuUs LMKAONNErnKoB (Npenaparos,
BbI3bIBAKOLUMX BPEMEHHDIN Nape3 akkoMoAaLum). CaMbiMU YacTbIMM, XOTS U HE €AMHCTBEHHBIMYM CNOCObamMu pedpakTOMETPUM SBNSIOTCH CKUACKONMUS U
aBTopedpakToMETpUS.

11. 3atem Bpay, 3Has MaHUGDECTHYI pedpaKLmio, MbITAETCA KOPPUrMPOBATL KaxAblit rNas, Aabbl NOAY4YUTL MAKCUMANbHYK OCTPOTY 3peHns. O4HOBPEMEHHO
NPOBEPSET U3MEHAETCSA N Yroa KOCOrNasns (€Ccnu TakoBoe ecTb) B nosobpaHHO KOpPEKLMN UAK HET.

12. OcmatpuBaeT 3a LWenesoi namnoi (61oMukpockonus) NpUAATOMHbIM annapaT U NepeaHni 0TPe3oK rnasa: 0bnacTb CNE3HOro Mellka, CNE3HbIE TOYKM,
PECHULIbI, BEKM, KOHBKOHKTUBY, POTOBULY, NEPEAHIOK KaMEpY rNasa, PagyXKy, 3padoK, XpyCTanuk, nepeaHue cnou CTeknosuaHoro Tena. Ecnu pebénka,
BBUMAY BO3PACTa, He YAAETCA OCMOTPETL 3a LUENEBON NAaMMOiA, TO OCMOTP YKa3aHHbIX CTYKTYP NPOBOAUTCS BPa4OM C MOMOLLbI0 HOKOBOro OCBELLEHNS U B
NPOXOASLLEM CBETE 0(DTaNbMOCKONA (3€PKANbHOrO N 3NEKTPUYECKOrD).

13. OcMaTpuBaeT rnasHoe AHO (0hTanbMOCKONMS) C Y3KNUM 3pa4KOM UAM MOXET pacLumMpuTb 3pa4oK npenapataMu KOpoTKOro AencTaus (Tponukamua,
deHnnabpuH) .

14. [lanee Bpay VHAVBNAYANbHO MOXET BbINOMHUTD U3MEPEHUE BHYTPUINA3HOrO AaBneHus. [JaHHoe UCCnefoBaHue He SBNSETCS PYTUHHBIM B AETCKOM
0(TaNbMONOrMYECKON NPAKTUKE, HO MPU aCCUMETPUN Pa3MEPOB rNasHbIX S6M0K M MUONMYECKO pedpaLum ero XenaTensHo NPOBOANTL Y BCEX AeTell.

15. YcraHaBnMBaeT NpeanonoXuTeNbHbli AUarios.

16. Mpu BbISBNEHHOM CHUXEHUM HEKOPPUrMPOBAHHOI OCTPOTLI 3PEHUS, KOTOPYHK BpaY He cMor 06bACHUTL BonesHsMIU poroBuLbl, XpyCcTanuka,
CTEKNOBMAHOTO TENa, CETYaTKM W 3pUTENbHOTO HEPBA, Bpay HasHavaeT BaweMy pebEHKy UMKIONAErvio 1 BTOPYK SBKY Ha BbICOTE LMKNONAErUN ANS
LanbHenwero obcnenosaHus. [Ins LMKNONAEMUM MOTYT UCMONb30BATLCA LMKIOMNEHTONAT MAN aTPOMMH,

Bpa4 gomxeH 06bACHUTL BaM, Kak NpaBuabHO 3aKanblBaTh 3TM NpenapaTsl. B cnyyae Kocornasus, XenatenbHo NpUMEHEHNE aTponMHM3aLMM B BO3PACTHOI
[L03VDOBKE B TEYEHME 2-X HEAEMb, HO BO3MOXHO Honee ANMUTENbHOE Ha3Ha4eHWe. B 0CTanbHbIX Cy4asx MOXET NPUMEHATLCS LMKAONEHTONAT TPEXKPATHO B
[i€Hb CNepYIoLEro ocMoTpa unu bonee ANUTENbHO, HO aTPONUH AaeT bonee TOYHbIE Pe3ynbTaThl.



I1. Bropoe noceueHue (ABKa).

17. Bpay onpepenset uuknonneruyeckyr pedpakumio (cM. nyrkr 10).

18. C WwipokuM 3paykoM XOPOLWEHbKO OCMATPUBAET MNa3HOe AHO W CTEKNOBUAHOE Teno (npsMas unu obpaTHas oTanbMocKonms,
61OMUKPOODTANEMOCKONNS), TaKXKe Bpay MOXET NOBTOPUTb NMYHKT 12, Tak Kak XpYCTanuK v CTEKNOBUAHOE TENO C LWMPOKUM 3pa4KOM BUAHbI NyYLLE.

19. OueHvBaeT 3puTeNbHYI0 DUKCALNI0 KaXA0ro rnasa. 310 04eHb BaXHO Npu Bbibope neveHns aMbanonum ¢ UEHTPanbHOM U HELEHTPANbHON 3pUTENbHON
dukcaumei (MwuTe B NOUCKoBMUKe dopyMa).

20. Ecnv 6bino 3aMeveHo Ha 1-M npuéme 0TkNOHeHWe rnasa ot obLel ToukM GuKkcaLum, TO Bpay CPaBHUBAET Yron AEBMALMN B YCNOBUAX LMKNONAErAM, TO
€CTb Ha DOHE 2-X HeZeNbHOIt aTPONMHU3ALMM, C OTMEYEHHBIM DaHEE Ha MpeablAYLUEM OCMOTPe. ECAM yron M3MEHUNCS Bpay MOXET Ha3Ha4uTb aTPOMuH eLué
Ha ABe Hegenu. W Tak o crabunmzaumm yrna (6bisaet ao 3-x Mecsues).

21, B cnyyae mronnyeckoit pedpakumum, pasnuynm B pasmepax rnashbix 8600k, 3HauutenoHoM (bonee 5 MM.pt.cT.) pasnuyum B ypoere BII uau npu ero
NOBLILUEHMI BPaY NPOBOANT YNbTPa3BYKOBOE U3MEPEHIe NepeaHe3aaHei ocv rnasa (A-CKaHMpOBaHWE) MM PEKOMEHAYET BbINONHUTL 3TO MCCNed0BaHue B
TOM Y4YpeXAeHWH, rae eCTb Takas BO3MOXHOCTb.

III. Tpetbe nocewenune (aBka). Ecnu 6bina HasHa4YeHa aTPONMUHNU3ALUMS, TO 3TO NMOCELLEHME MOXET COCTOATLCS Yepe3 3-4 Heaenu nocne nocneaHen
WHCTUANALMM aTPONMHA, KOr4a AENCTBUE €ro NOMHOCTbK NPOMAET.

22. Bpay, 3Has Tenepb LUMKNONNErN4ECKY pedpaKLmio, ONpeaenseT MaKCUManbHY KOPPUIMPOBAHHYIO OCTPOTY 3PEHMUS.

23. Mo HeobxoaMMOCTH Bpay MOXET NPOBECTU UCCNEA0BAHNE aKKOMOAAUNM CYOBEKTUBHBIM (3TO, TEOPUTUHECKM, MOXET CAenaTb Nboi OKYANCT) unu
06bEKTMBHBIM (04€Hb HEMHOTME KNMHUKM MMEKT TaKyk BO3MOXHOCTb B HacTosLee Bpems) cnocobamu,

24. YcTaHaBNMBaET KNMHUYECKUW INArHO3.

25. OnpenensieT fanbHeiWyo TakTUKY, 0ObCHAET eé poanTensm:

a) npv HeoBX0ANMOCTM HA3HAYAET KOPPEKLMI0 aHOManui pedpakumn (Q4KKM, MArKUE KOHTEKTHbIE NMH3bl, ODTOKEPATONOTrNYECKUE NINH3bI), ECIN HE CaM, TO
NOAKNKYAET CNeunanncToB-KOHTaKTOM0r0B.

6) onpeznenser HeobxoaMMOCTL Ne4ebHbIX MEPONPUATHIA.

B) --/-- AanbHenwmnx yraybnéHHbiX UCCNeA0BaHNIA OPraHa 3peHus.

r) --/-- KOHCyNbTaUMM Apyrux CneLnanucTos.

A) --/-- 4acToTy AanbHENLWMX NOCELEHUI U UX Lenb.

€) Ha3Ha4aeT AaTy cneayLero ocMoTpa.



glasses for
a young child (birth to six years),
the following questions must be

consi idered:
Is the refractive error within the normal range for the

child’s age?

2. WIll this particular child’s refractive error
emmetropise?

3. WIll this level of refractive error disrupt normal visual
development or functional vision?

4. WIll prescribing spectacles improve visual function or
functional vision?

5. WIll prescribing glasses interfere with the normal

process of emmetropisation?



Distribution of refractive error
according to age

Mayver and colleagues™ (clinical.,
cross-sectional., predominantly white
population)

Age Miean LLower Upper
(rmonths) SE (D) 9 5% 95%
range (D) range (D)
1 _— -1.1 . =
g [ < e -0.2 e S
_—. 2.4 -0.3 ¥
-1 — A E_ -8 .2 L
S g e - -0.38 = _4
o g B -1.0 3.6
B S 0.0 3.2
R -0.6 <.
W -0O0.5 2.9
1.3 0.6 3.1
B 8 -0.6 2.6
g T -0.6 2.9
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Emmetropization

e “The developmental process which
coordinates growth of the refractive
components of the eye to create a non-
Gaussian distribution of EORs around
emmetropia’

» Dependent of visual experience of the

infantile eye.
* Lambert 1997
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How does emmetropization begin?

> Few children myopic at birth
> most of those who are either myopic or
> hyperopic will emmetropise.

> The rate of emmetropisation is generally proportional
to the initial error.

> those who start off close to emmetropia or with a low
amount of hyperopia show little change

> those who have higher ametropia generally show greater
and faster changes




Emmetropization

e Correcting EORs in infants may have similar
effect
> Higher percentage of children remain hyperopic

if corrected with spectacles during infancy
* (Ingram et al 1991)

* In Lambert 1997



1.0 —
0.9 —
0.8

0.7 —
0.6

0.5
0.4
0.3
0.2

0.1

0.0 + I I I | |
2.00 3.00 4.00 5.00 6.00 7.00

Probability of emmetropisation

Sph. eq. ref. error at three months (D)

The probability of reaching 2.00 D by 18 months of age as a function of the level of
cycloplegic spherical equivalent at three months of age. From Mutti DO, Mitchell GL,
Jones LA, Friedman NE, Frane SL, Lin WK, Moeschberger ML, and Zadnik K.
Accommodation, acuity, and their relationship to emmetropization in infants. Optom
Vis Sci 2009; 86: 666—676. Reproduced with permission.



Normal Growth and Development
of the Human Eye

In the human eye, myopia is associated with steep corneal
curvature, elongated axial length, or increased lenticular
refractive power. At birth, the corneal power is approxi-
mately 52 D, flattening to 46 D by 6 months of age and
reaching adult curvature of 42-44 D by age 12 years [2].
Newborn ocular axial length is between 15 and 17 mm and
rapidly increases in the first 6 months to 19-21 mm.
Approximately 2 mm of growth occurs over the next 10
years of life. Lenticular power also changes rapidly in the
first 6—12 months of life from 35 diopters to 27 diopters and
continues to decrease in a more gradual fashion (24 D-21 D)
from ages 2—-10 years. Emmetropization refers to the changes
in the refractive power of the anterior segment and the axial
length of the eye to reach emmetropia [3]. The changes in the
optical components during childhood and adolescence are
more gradual and can lead to the development of myopia.



Table 5.1 — Newborn vs. adult ocular parameters

Axial length 16.8 mm 23.0 mm

Mean keratometry 55D 43D

Optic nerve length 24 mm 30 mm

Corneal diameter 10 mm 10.6 mm (vertical) X 11.7 mm (horiz)
Corneal thickness 581 um 545 um

Pars plana length 0.5-1.05mm  35-4 mm

Orbital volume 7 6C 30 cc



Estimation
L

1 14 of variance 1n refractive error — due to axial
length

1 Y4 of variance — due to corneal curvature
n Y40 of variance — due to anterior chamber

= 1/5 of variance — due to measurement errors &
variation 1in lens & refractive index.



Emmetropisation process

> Hyperopic children with ATR astigmatism at six

months maintained their hyperopia
(approximately

2.00 D on average)

> Hyperopic children with WTR astigmatism lost
their

hyperopia (ending up at approximately 0.75 D
hyperopic at age six years)




Emmetropisation process

> Main tool to predict emmetropisation is to monitor
the

refraction.

> Those who emmetropise, lose approximately one-
hhalffof their spherical equivalent refractive error in
the first

year and approximately one-third between nine
and 21

months.

> With regards to astigmatism, approximately two-
he astigmatism is lost between nine and




Emmetropisation process

> Probability of emmetropisation decreases as
hyperopia increases.

> Probability is < than 50 % for three-month-olds,

who had a cycloplegic spherical equivalent
refraction

greater than 5.00 D.




Emmetropization

e Children with EOR at birth usually
become more emmetropic with age

e Argument against giving glasses early

 Disturbance in emmetropization causes

persistent myopia and hyperopia
- Jensen 1997



Is the refractive error within the
normal range for the child’s age?

> Most infants are hyperopic by +2.00 D with SD of 2.0

> In Initial 3 months, controversy over refractive status
to be static or decreasing.

> Average 1s +2.16 D




3-12 months

> There is rapid decrease in refractive status from
3 months to 12 months.

> The error decrease to 1. 36 D at 9 months

> What happens after ...... 12 months?

> This is followed by a period of slower change
until two years for hyperopes and four to five
years for myopes




Changes during preschool year

* In study of Mohindra and Held (1981), refracted 400
children <5 yrs using near retinoscopy.

> For children 0 to 4 weeks they found bell shaped
distribution of refractive error ranging from -14 D to

+ 12D gradually narrowing to range of -3 to +4 D at
age of 129 to 256 weeks.

> This demonstrate the process of emmetropization is
evident.




Changes during school year

> In a study of 1,432 unselected children, Sorsby,
Benjamin, and sheridan (1961) found the mean
ocular refraction under cycloplegia, decreased
from +2.33D at age 3yrs to 0.93 D at age of 14yrs
in boys and from 2.96D at age 3yrs to 0.64D at

age 15yrs for girls.




School years (above 6 yrs)

> the refraction with higher hyperopia and with
emmetropia remains unchanged

> the refraction with moderate hyperopia still shows
a drift towards emmetropia up to nine or 10 years
of age

* In the school years, myopia should be corrected
for function with full correction




Astigmatism

> Higher astigmatism decrease more rapidly in
initial 3-4 years

> Significant WTR, ATR and oblique astigmatism (
least common) are all more common

> all types of astigmatism decrease, with infants
losing approximately two-thirds of their
astigmatism between nine and 21 months (most
common: 1.5- 2 yrs)




Astigmatism

> Higher prevalence of astigmatism at birth but
decrease in degree and magnitude
> 69% of children have astigmatism greater than 1.00 D at
birth
* 90% Swedish children with astigmatism of +1 or more
was reported to decrease.

Astigmatism of 1 or more  Age

8-30% 1.2 yrs
4-24% 3-4 yrs
2-17% Q-7 vrs




Anisometropia

> Anisometropia (21D) is more common in infants
than adults.

> spherical anisometropia remains more common in
children compared with adults up to four years of
life

> Anisometropia is transient in relatively lower level
of refractive error, for example, 2.50 D or less and
may not lead to amblyopia




Regarding Anisometropia

> No way to predict with certainty whether a particular child’'s
anisometropia is transient or will remain into adulthood.

> Following things should be taken into account:

* monitor a child over a period of four to six months

= consider VA—if amblyopia is already present it requires
treatment

* higher levels of anisometropia (for example, >3.00 D or more
and particularly 5.00 D or more) are less likely to be transient.
* children with low vision are less likely to fully emmetropise .

* Therefore, these children can be prescribed, with the main
consideration being to optimize visual function.
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Indication for cycloplegic refraction

- Accommodative esotropia

= All children younger than 3 yrs

= Suspected latent hyperopia

= Suspected pseudomyopia

- Uncooperative/noncommunicative patients

- Variable and inconsistent end point of
refraction

Gauri S Shrestha, M.Optom, FIACLE



Indication for cycloplegic refraction
T

= Visual acuity not corrected to a predicted level
= Strabismic children
- Amblyopic children
- Suspected malingering and hysterical patients

Gauri S Shrestha, M.Optom, FIACLE



Selection and use of specific

cycloplegic agents

- Variable degree of pupil dilatation and cycloplegia
o Instill cycloplegic alone or with mydriatrics

Agent [C%] Dosage  Max Duration
cyclople of effect

Atropine 1,2 IDTID 3-6 hrs 10-18

sulfate 3 days days

Sco-mine 0.25% IDTID 60mins 5-7 days
HBR

Cyclo- 0.5,1,2 1DTID 30-45 24 hrs
late HCL mins

Tro-mide 0.5, 1 IDTID 20-30 4-8 hrs
HCL mins

Residual
accom
Ngble
ngble

minimal

moderate




TABLE 3. Choice of Cycloplegic Agent for Infants and Children

Patient Age [Drug

Preterm to 3 |Cyclomydril (cyclopentolate 0.2% and phenylephrine 1%)

mo

3moto1lyr |Cyclopentolate 0.5%; atropine 0.25% in oil; atropine sulfate 0.5% drops or ointment; scopolamine
HBR 0.25%

1to5Syr Cyclopentolate 1%; atropine 0.25% in oil*; atropine sulfate 0.5%-1% drops in ointment;

scopolamine HBR 0.25%

5 yr (and Cyclopentolate 1%
adults)

*Not commercially available. See atropine sulfate section.

Apt & Gaffney. Cycloplegic Refraction. http://80.36.73.149/almacen/medicina/oftalmologia/enciclopedias/
duane/pages/'vl/vic041.html

Note: No tropicamide in this table.




The prescription must be based on cycloplegic refraction.

There are several eye drop regimens utilized depending

on age and iris pigmentation:

e <6 months of age: one drop OU of cyclopentolate
0.5 % and phenylephrine 2.5 %.

6 months to 12 years: 1 % cyclopentolate.

e >13 years: 1 % tropicamide and 2.5 % phenylephrine.

e Patients with dark eyes may require two sets of drops
5 min anart.



What does our practice say?

- 4
- Advise atropine cycloplegic refraction invariably in
the children younger than 2 years

o Advise atropine cycloplegic refraction in esotropic
children (accommodative type) up to 4 years

o After 4 years, advise cyclopentolate cycloplegic
refraction up 25-30 years

- Above 30 years, check amplitude and lag of
accommodation, then advise cycloplegic refraction

Gauri S Shrestha, M.Optom, FIACLE



Errors of inadequate cycloplegia

¢ Less hyperopia
* More myopia
* Higher with-the-rule astigmatism

» Same errors as computer autorefraction!



Important notes

- Children with disorders/ Down'’s
syndrome, cerebral palsy, trisomy 13
and 18, and other central nervous
system disorders may have an
iIncreased reaction to cycloplegics

- Low weight infants may need a
modification of dosage
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Table A1.4 Refractive amblyogenic risk factors [4]

Anisometropia (spherical or cylindrical): >1.5 D

Hyperopia>3.5 D in any meridian
Myopia>3.00 D in any meridian
Astigmatism>1.5 D at 90 or 180

Oblique astigmatism > 1.0 (>10° eccentric to 90° or 180°)
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Spectacle prescription guideline

When to consider What to prescribe?

prescribing

Outside the 95% range Prescribe so as to leave the uncorrected
of refraction at any age /hyperopia

according to any somewhat above the mean for the age
currently available

data. This guideline

could be applied to

other refractive errors

also.

3 to 6 months if outside In addition to the level of hyperopia

the 95% range (Partial determined by cycloplegic refraction,

correction) factors that would indicate correction are
VA poorer than 6/100 plus non-
cycloplegic (Mohindra) refraction that is

=S =



NOTES ON MANAGEMENT

* Prescribing if the refraction is outside the 95% limits for
a particular age.

> Main aim is to bring the uncorrected portion just within
the normal range, for example, to the 95% limit.

> This would leave a large stimulus for emmetropisation
and therefore potentially encourage a greater amount of
emmetropisation



> It seems that the child’s accommodation cannot
overcome the very large uncorrected hyperopia but a
correction that is small enough to bring them just within
the normal range allows them to accommodate for the
remaining hyperopia, resulting in esotropia.

* Thus, when a larger prescription is given, it is imperative to

see the child approximately four to six weeks after the
prescribing appointment




NOTES ON MANAGEMENT

> Many authors recommend monitoring the refraction

(hyperopia, myopia or astigmatism) in infants and
toddlers before prescribing.

> Frequently unchanging or increasing refractions
are

associated with amblyopia.




NOTES ON MANAGEMENT

> Only demonstrable amblyopia indicate immediate
prescribing

> The other main factor, which will influence one’s
likelihood of prescribing for hyperopia, is the presence

of heterophoria.

> Correction of hyperopia to optimize alignment




Will this level of refractive error
disrupt normal visual
development or functional vision?

* Uncorrected high refractive error (hyperopia,
astigmatism and anisometropia) during the first few
years of life is a risk factor for amblyopia

* There is an increased chance of monocular or
binocular amblyopia in one-year-olds with 3.50 D or
more in one meridian,




Some common differences between

adults and children

CHILDREN <5 yrs

Give refraction on axis
as refracted

Full hyperopic
cycloplegic refraction
tolerated well if less
than age 5 y

Subjective manifest
refraction less
important

ADULTS

* Give cyl closer to 90 or
|80 degrees

¢ Maximum tolerated plus
even in refractive
accommodative
esotropia

* Subjective manifest
refraction important.



Some common differences between
adults and children

CHILDREN < 5 yrs ADULTS

» Tolerates aneisokonia better ¢ Tolerates aneisokonia poorly
but also considered an
impediment to fusion and
has amblyopia potential

¢ Will not wear Rx that has a
large difference in refraction
between the 2 eyes
(threshold? Different from
patient to patient)

* Anisometropic Rx,
Aneisokonic spectacle Rx
has a role especially in
patients requiring occlusion
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e Children have high accommodation

amplitudes, and
therefore, mild to moderate

hypermetropia does not
require correction in the absence of

signs such as eso
tropia or asthenopic or visual

symptoms



Spectacle prescription guideline for
hyperopia

When to What to prescribe? Comments, rationale

consider and references

Dre DING

> 3.50 in one or Give partial Based on randomised
more meridian at  prescription clinical trials of Atkinson and
age of 1 year Atkinson'’s protocol : colleagues and natural
upwards prescribe 1D less than history study of Ingram and
least hyperopic colleagues
mAaAmiAllA -
>2.50 at 4 years Still give partial Based on studies of visual
upward correction of hyperopia function and functional
Under correct by 1to  vision and Mayer and co-
150 )" worker’s
>1.50 D inthe Full or near full Studies on visual function
school years correction may be show that hyperopia ranging

without symptom  given at this age, as from > 1.00 to > 2.00 D may
emmetropisation has impact visual function .




Prescribing for hyperopia

> >3.50 D in one or both meridian

> Atkinson’s protocol based on the plus cylinder
format at this was:
> sphere : prescribe 1.0 D less than the least meridian
> Cylinder: prescribe half of the astigmatism if
>2.50 D




8-9 month infants(n= 3166)
Cycloplegic Refraction

Y Y

Hypermetropia 2= +3.5, < 6.00 D Emmetropic, Non-
anisometropic Controls
RANDOMIZATION
Spectacle Correction No Spectacle
(Partial)* Correction
\L N Y

* 6.3% with strabismus | |* 21% with strabismus| | ® 1.6% with strabismus
* 28.6% with amblyopia | |* 68% with amblyopia | | * 11.1% with amblyopia

Fig. 3.1 Results of the Cambridge Infant Screening Program [6]. developed strabismus and amblyopia are compared among those with
Infants were screened for refractive error by cycloplegic refraction at  hypermetropia >+3.50 and <+6.00 treated with refractive correction
8-9 months and followed for 7 years. The percentage of patients who  versus those who were observed as compared to emmetropic controls



3 Management of Asymptomatic Hypermetropia in Infancy and Early Childhood 39

Table 3.1 Prescribing practices and screening guidelines for patients with hypermetropia

Age<1 ‘ 1-2 years | 24 years ‘ 4-7 years
Miller and Harvey [8] +5.00 (50 %) +4.00 (50 %) 1 +4.00 (50 %)
+5.50 (75 %) +5.00 (75 %) | +4.50 (75 %)
AAO PPP 2] >+6.00 24500 | >+4.50 ' No numerical threshold, consider if improves VA
'AAPOS pohcy statement [10] Consider for any child >+3.50 hypermetropia in any meridian
AAPOS vision screening committee® [11] >+4.50 >+4.00 | >+3.50

Percentages refer to percentages of professionals who would prescribe refractive correction at specific hypermetropic refractive errors

“These are automated screening guidelines, not prescribing recommendations

AAO American Academy of Ophthalmology, PPP preferred practice patterns, AAPOS American Association for Pediatric Ophthalmology and
Strabismus



\ O Cycloplegic Refraction

\ 4

> 3 D to < 5 D of hypermetropia < 3 D of hypermetropia

> 5 D of hypermetropia

\ 4
O Amblyogenic Risk Factors

O > 2 Line difference between eyes

O Unilateral or bilateral hypo-accommodation
on dynamic retinoscopy

O Anisometropia > 1.5 spherical equivalent
(lower threshold if astigmatism is oblique)

Consider prescribing Sphere — 1.5 D

Correct astigmatic correction if > 1.0 D Observe with interval follow-up

Fig.3.2 Algorithm to evaluation and management of hypermetropia



Accommodation & Convergence

»  Stimulus for binocular adjustment at near

I. Change in vergence of light reaching fovea
2. Temporal disparity of 2 images relative to 2 foveas

*  Normal conditions: a unit change in accommodation

D) is accompanied by a unit change in convergence
meter angle)

»  Change in convergence produced by change in
accommodation = accommodative convergence

Meter angle: Angle formed by each visual axis with a line
perpendicular to interpupillary line

( Moses inAdler’ s Physiology of the Eye 1987)



> Partial correction of hyperopia greater than 3.50 D
at

nine to 11 months resulted in improved VA at four
years of age and may reduce the incidence of
eso

* In children with 5.00 D or more,
> 25 to0 43% have acuity of 6/12 or worse

> 87 per cent have acuity worse than 6/6.
> Poor accommodation and stereopsis
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Spectacle prescription
guideline for astigmatism

When to What to prescribe Comments, rationale and

consider references
ascribing

>2.50D at 15 Decrease cylinder by 1.00 D 15 month of period is the most

months of age or give 50% critical period

upwards

>2.00Dat2 Give partial cylinder up to 3 to Based on finding of better VA in

years or upward 4 years after which give full children whose astigmatism was
cylinder corrected at this age and at 2

years approximately 5to 10%

hawva actinmatiem > 2 NNN

> 150Dat4 Give full cylinder and in case  Based on studies of Cowen and
years upwards of previously uncorrected Bobier 95" percentile for
high astigmatism, reduced astigmatism was 1.25 in children in

prescription may be givento  mean age of 4 years
allow child to adapt

> 1.00 D oblique Correct % to the age of 2 Oblique astigmatism is risk factor
astigmatism from and then correct the full for amblyopia. Mayer and



Table 5.1 American Association for Pediatric Ophthalmology and Strabismus preferred practice patterns for prescribing astigmatic correction

' Refractive error

Condition | Age <1 year Age 1-2 years ' Age 2-3 years
Astigmatism >3.00 diopters >2.50 diopters >2.00 diopters
Astigmatic anisometropia (without strabismus) >2.50 diopters >2.00 diopters >2.00 diopters

“Adapted from the American Association for Pediatric Ophthalmology and Strabismus PPP panel recommendations, 2012
Pediatric Eye Evaluations ppp-2012. Table 3

http://www.aao.org/preferred-practice-pattern/pediatric-eye-evaluations-ppp--september-2012. Accessed maarch 2014.



for obligue astigmatism—plus axis between 15°
and 75° or 105° and 165°—it is

probably preferable to correct oblique
astigmatism of smaller

magnitudes [2]. As an example, a 3-year-old with
a cycloplegic refraction (CRx) of plano + 1.50 x
090 OU would not necessarily require glasses,
while a 3-year-old with CRx of

plano + 1.50 x 045 OD and plano + 1.50 x 135 OS
is preferably prescribed glasses based on current
recommendations.



if astigmatic errors of magnitudes less than those

listed above are present in conjunction with amblyogenic or
visually significant degrees of hyperopia or myopia, they
should be fully corrected to provide the most focused image
possible. For example, a 2-year-old with a CRx of

-6.00 + 1.00 x 090 OU should be prescribed the 1 diopter of
astigmatism, even though 1 diopter of WTR astigmatism
found in isolation does not warrant glasses in a toddler.
Finally, older school-aged children with smaller degrees of
astigmatism may benefit from spectacle correction if it provides
relief of symptoms such as blurry vision or asthenopia.



Ou4KK nNpmn aHN30METPONUA



Spectacle prescription guideline for
ahisometropia

When to consider What to prescribe Comments, rationale

prescribing and references

> 3.00D at 1 year upward Prescribe full anisometropia > 3.00 D of
if amblyopia is already anisometropia is less
present, if there is no likely to be transient
amblyopia reduced according to report of
anisometropic correction Abrahamsson_

could be considered

> 1.00 D but < 3.00 D after 1 Monitor for 4 to 6 months Based on report of
year of age and if persist prescribe transient myopia
myopia and hyperopia
according to age

> 1.00 D of spherical Prescribe myopia and This level of amblyopia is
hyperopic anisometropia, hyperopia according to age found to be amblyogenic
22.00D of spherical myopic at this age

anisometropia, > 1.50 D of
cylindrical anisometropia after
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Myopia

When to consider What to prescribe Comments, rationale,

prescribing and refrences

< -2 .00D myopia Reduce by 0.50 or 1.00 D MEPED study showed that <

from one year until school age -1.2to-1.7 is the lower end
of 95% range in African
American

4 years to early In correction of low amount of Congdon and colleagues

school years myopia improves vision , found the correction of

correct it. Give full correction  <0.75 D improved VA.
for high amount of myopia

School age myopia  Prescribe full correction. In Guideline for bifocal

cases of myopia with near correction based on the
esophoria , larger lag of correction of Myopia
accomodation or shorter Evaluation Trial Study for 6
habitual reading distance, to 11 years old

—amipdl May be considered



e [nfants and very young children are
most interested in objects at an arm’s
length up to 2 m from them, and
therefore, low levels of myopia are
easily tolerated. In contrast, school-age
children may benefit from correction of
low levels of myopia to meet visual
demands of school

activities’ viewing



Prescribing for myopia

> < -5.0 D during the first year, reduce by 2.0 D.
Under correct because emmetropisation occurs in
myopia




Management of Myopia

A cycloplegic refraction is necessary in children, especially
under the age of 12 years [8]. Uncontrolled patient accom-
modation during retinoscopy may lead to an overestimation
of the magnitude of myopia. Symmetrical, uncorrected myo-
pia of low magnitude usually results in distance blur, which
may be asymptomatic in young, nonschool-aged patients.
Myopic correction in nonschool-aged children for refrac-
tions less than —1.50 D is rarely needed [4] (Case 1). In con-
trast, low-grade myopia in school-aged children may warrant
correction to meet the visual demands of the patient (Case 2).
Correction of myopic anisometropia depends on the age of
the patient, and correction should be considered if >—4.00 in
patients <1 year of age and —3.00 in patients >1 year of age to
reduce the risk of amblyopia [4].

In young children, spectacles are the most common form
of myopic correction. Contact lenses become an option in
older children, although risks of infection must be stressed.
Limiting factors for contact lens success in children include
ability to insert and remove lens, hygiene, and motivation of
parent or caregiver.



Five-Year Clinical Trial on Atropine
for the Treatment of Myopia 2

Myopia Control with Atropine 0.01% Eyedrops

Audrey Chia, FRANZCO, PhD,"* Qing-Shu Lu, PhD,** Donald Tan, FRCS, FRCOphth'**~

Purpose: To compare the safety and efficacy of different concentrations of atropine eyedrops in controlling
myopia progression over 5 years.

Design: Randomized, double-masked clinical trial.

Participants: A total of 400 children originally randomized to receive atropine 0.5%, 0.1%, or 0.01% once
daily in both eyes in a 2:2:1 ratio.

Methods: Children received atropine for 24 months (phase 1), after which medication was stopped for 12
months (phase 2). Children who had myopia progression (>—0.50 diopters [D] in at least 1 eye) during phase 2
were restarted on atropine 0.01% for a further 24 months (phase 3).

Main Outcome Measures: Change in spherical equivalent and axial length over 5 years.

Results: There was a dose-related response in phase 1 with a greater effect in higher doses, but an inverse
dose-related increase in myopia during phase 2 (washout), resulting in atropine 0.01% being most effective in
reducing myopia progression at 3 years. Some 24%, 59%, and 68% of children originally in the atropine 0.01%,
0.1%, and 0.5% groups, respectively, who progressed in phase 2 were restarted on atropine 0.01%. Younger
children and those with greater myopic progression in year 1 were more likely to require re-treatment. The lower
myopia progression in the 0.01% group persisted during phase 3, with overall myopia progression and change in
axial elongation at the end of 5 years being lowest in this group (—1.38+0.98 D; 0.754+0.48 mm) compared with
the 0.1% (—1.83+1.16 D, P = 0.003; 0.854:0.53 mm, P = 0.144) and 0.5% (—1.98+1.10 D, P < 0.001; 0.87+0.49
mm, P = 0.075) groups. Atropine 0.01% also caused minimal pupil dilation (0.8 mm), minimal loss of accom-
modation (2—3 D), and no near visual loss compared with higher doses.

Conclusions: Over 5 years, atropine 0.01% eyedrops were more effective in slowing myopia progression
with less visual side effects compared with higher doses of atropine. Ophthalmology 2016;123:391-399 © 2016
by the American Academy of Ophthalmology.



Atropine for myopia

» Atropine 0.01%
Given daily for 2 years

o)

> Over 5 years, more effective in controlling
myopia progression
> Minimal side effects

O

Negligible effects on pupil size, accommodation,
no effect on near acuity

> Modulated and sustained effect, no rebound

1. Chia A, Chua WH, Cheung YB etal. Atropine for the treatment of childhood myopia: safety and efficacy of 0.5%, 0.1%, 0.01% (Atropine for
Myopia 2) Ophthalmology 2012 119.347-54.
2. Chia A, Chua WH, Wen L, et al. Atropine for the treatment of childhood myopia: changes after stopping atropine 0.01%, 0.1%, and 0.05%.
Am J Ophthalmol 2014, 157: 451-7.
3. Chia A, Lu QS, Tan D. 5-year clinical trial on atropine for the treatment of myopia 1: myopia control with atropine 0.01% Eyedrops.
Ophthalmology 2015; epub ahead of print.
4. Chia A, Lu QS, Tan D. 5-year clinical trial on atropine for the treatment of myopia 2: myopia control with atropine 0.01% Eyedrops.
Ophthalmology 2016; 123: 391-399.



Aphakia or Pseudophakia

> Overcorrect by 2 to 3.00D because child’s world is
near.

> After 2 to 3 years, distance correction with bifocal
IS better option
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Table A1.1 Practice patterns generated by consensus for prescribing refractive correction

«l year 1-2 years 24 years 4-T years
Miller and Harvey [1]*
Myopia -4.50° -3.00* -2.00¢
Hypermetropia +5.50° +5.00" +4.50°
Astigmatism +3.00¢ +2.50° +2.00°
AAOQ PPP 2]
Myopia >-5.00 2>-4.00 >-3.00 No specific numbers,
Hypermetropia >46.00 >45.00 >+4.50 prescribe based on symptoms
Hypermetropia/ET >+2.50 2+2.00 >+1.50
Astigmatism >+3.00 >+2.50 >+2.00

“Numbers based on 75 % (majority) of American Association for Pediatric Ophthalmology and Strabismus (AAPOS) members would prescribe glasses.
AAO American Academy of Ophthalmology, PPP Preferred Practice Patterns




Table A1.2 American Academy of Ophthalmology Preferred Practice
Patterns for treating patients with anisometropia without strabismus [2]

<1 year 1-2 years 2-3 years
Myopia >-4.00 -3.00 -3.00
Hypermetropia +2.50 +2.00 +1.50
Astigmatism 2.50 2.00 2.00

Table A1.3 American Association for Pediatric Ophthalmology and
Strabismus Vision Screening Committee Guidelines for automated pre-
school screening of refractive error [3]

12-30 months | 31-48 months | >49 months
Hypermetropia >+4.50 >+4.00 >+3.50
Astigmatism >+2.00 >+2.00 >+1.50
Anisometropia >+2.50 >+2.00 >+1.50




TABLE 2 GUIDELINES FOR REFRACTIVE CORRECTION IN INFANTS AND YOUNG CHILDREN

Condition Refractive Errors (diopters)
Age <1 Age 1-2 Age 2-3
year years years
Isoametropia
(similar refractive error in both eyes)
Myopia -5.00 or more -4.00 or more -3.00 or more
Hyperopia (no manifest deviation) +6.00 or more +5.00 or more +4.50 or more
Hyperopia with esotropia +2.50 or more +2.00 or more +1.50 or more
Astigmatism 3.00 or more 2.50 or more 2.00 or more
Anisometropia (without strabismus)*
Myopia —4.00 or more -3.00 or more -3.00 or more
Hyperopia +2.50 or more +2.00 or more +1.50 or more
Astigmatism 2.50 or more 2.00 or more 2.00 or more

NOTE: These values were generated by consensus and are based solely on professional experience and clinical impressions because there are no
scientifically rigorous published data for guidance. The exact values are unknown and may differ among age groups; they are presented as general
guidelines that should be tailored to the individual child. Specific guidelines for older children are not provided because refractive correction is determined
by the severity of the refractive error, visual acuity, and visual symptoms.

* Threshold for correction of anisometropia should be lower if the child has strabismus. The values represent the minimum difference in the magnitude
of refractive error between eyes that would prompt refractive correction.



conclusion

> Prescription of spectacles thus must be done
keeping factor like emmetropization and
amblyogenic factor in mind.




Spectacle prescribing
|

- Prescribing spectacle from cycloplegic
finding 1s an art rather precise science

- How to prescribe spectacle?
o Concept of emmetropization 1s necessary

o Esotropic children younger than 4 years, full
refractive correction 1s prescribed

= With older children, amount of plus can be
reduced till fusion 1s maintained

Gauri S Shrestha, M.Optom, FIACLE
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|. The Prescription Is Not Accurate or There Is
an Optical Problem with the Lenses



1. Step 1: Examine the optics of the glasses.

e Verify that the lenses were made as prescribed: Optical
labs grind lenses in minus cylinder format, and it is
possible that the glasses prescription was transposed
incorrectly if it was written in plus cylinder format.

 Use a lensometer to measure the glasses prescription
and confirm it was made as prescribed.



Clinical Skill: Lens Transposition from Plus to Minus
Cylinder

Step 1. Add the sphere and cylinder together to get the
new spherical power.

Step 2. Change the sign of the cylinder (+ becomes — and
— becomes +); do not change the amount of the cylinder.
Step 3. Change the axis by 90°.

Example 1: +3.25+2.50 x 135 in plus cylinder format

?



becomes +5.75-2.50 x 045 in minus cylinder format.
 Example 2: +3.25-2.50 x 135 in minus cylinder format



becomes +0.75+2.50 x 045 in plus cylinder format.

2. Step 2: Verify that the lens is well centered in front of the
child’s visual axis.

3. Step 3: Consider distortions related to polycarbonate
material:

4. Step 4: Consider a defect in or an inappropriate base
curve of the lens.

Step 5: Consider aniseikonia in patients with significant
anisometropia.

e This can be corrected with base curve adjustments or

contact lenses.



Il. The Glasses Are Not Manufactured Well or
Are Not Fitting Well

— Vertex distance: The posterior surface of lenses should
generally be 12—-15 mm from the corneal plane. This
becomes especially significant when lens power is

above 5-6 diopters.

Increasing vertex Makes a “plus” lens | Makes a “minus”™ lens
distance more “plus” less “minus”

Decreasing vertex  Makes a “plus™ lens | Makes a “minus” lens
distance less “plus™ more “minus”



— Pantoscopic tilt:
— Face form:

Poorly fitting frames:
— Frames that are too tight on a child’s cheeks or those
that pinch behind their ears will not be comfortable.

— Nose pads that are not adjusted appropriately or miss-
ing will be uncomfortable.



l1l. Behavioral Issues

* Behavioral problems of the child may limit success with
glasses.

e Sometimes children just do not like the color or style of
their frames anymore or they do not want to wear them
anymore due to peer pressure from classmates.

e In addition, some patients with Down syndrome or pedi-
atric patients with sensory integration disorders such as
autism spectrum disorder may have difficulty adjusting to
glasses.

* Discuss with a co-managing occupational therapist to see
if the glasses can be integrated into their therapy session
or look for additional strategies that might increase
compliance.



IV. There Is a Change in the Child’s
Refraction, a Binocular Vision Disorder, or
a New or Previously Undetected Eye
Problem

* Repeat the cycloplegic refraction and subjectively mani-
fest if the patient is able.

* Consider cycloplegic eye drops to help the child adjust/
accept the hyperopic correction.

* Rule out a binocular vision disorder or accommodative
dysfunction.

e Perform a dilated eye exam to rule out ocular health
changes.



