d15FA3391Y

SIRIRAJ HOSPITAL GAZETTE

avulnuayiBansnsniAusunueaRsAINIneILNE
Published Under the Auspices of the Faculty of Medicine, Siriraj Hospital

| a el a
Un 56, AUUN 10-12, AFIAHU-DUTIAN 2547 | Volume 56, Number 10-12, October-December 2004

Outcome of Manifest Refraction Performed by First
Year Residents Evaluating the Schematic Eye

Sabong Srivannaboon, M.D.*

Abstract
Purpose : To evaluate the efficacy of manifest refraction performed by beginners (first year residents)
Methads : Prospective study of manifest refraction obtained by first year residents at the Department

of Ophthalmology, Faculty of Medicine Siriraj Hospital, Mahidol University was done. The schematic eye
{model BC 2174, Bernell Corporation 1995) was preset to 7 types ol refractive ervor, including simple hypero-
pia, simple myopia, simple hyperopic astigmatism, simple myopie astigmatism, compound hyperopic astig-
matism, compound myopic astigmatism and mixed astigmatism. Blind manifest refraction was performed by
all residents. The results were analyzed.

Resnlts @ Eight residents with 56 manifest refractions were included. The overall mean error in the
spherical equivalent was 0.26 = 0.99 diopter. The maximum error in the spherical component and spherical
cquivalent was found in the simple hyperopic astigmatism group (1.32 £ 1.01 diopter and 1.34 £ 0.63 diopter,
respectively). The minimum error in the spherieal component and spherical equivalent was found in the
simple hyperopic group (0.12 £ 0.37 diopter and 0.09 £ 0.02 diopter, respectively). The maximum error in the
cylinder was found in the mixed astigmatism group (0.84 £ (.59 diopter) but no error in the axis was found.
The maximum error in the axis of the eylinder was also found in the simple hyperopic astigmatism group
(13,75 £ 17.06 degree).

Conclusion: Manifest refraction performed by beginners is most likely to have an error in the simple
hyperopic astigmatism. The axis cylindrical component is easiest to identify in mixed astigmatism but diffi-
cult to quantify in its amount. Refraction of these types of refractive error should be cautionary for the
heginners.
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INTRODUCTION

The term “refraction” refers to the measurement
of the refractive error of the eye. Itis one of the most
frequent procedures that ophthalmologists have to
perform in clinical practice. Accuracy of refraction
is very critical in prescribing glasses. There are gen-
erally two methods of refraction: subjective refrac-
tion and objective refraction. Most ophthalmologists
begin with objective refraction 1o obtain the starting
point and then refine the result with subjective re-
fraction. The more accurate the objective refraction,
the better refinement achieved. Retinoscopy is the
technique for objective measurement of the refrac-
tive error of the eve. By observing the movement of
the light reflected from the retina, a refractive state
can be identified. Different types of refractive errors
give different reflection movements and characteris-

The learning curve of retinoscopy varies from
one person to another, For the beginner, knowing the
maost sensitive error of refraction could help to shorten
the learning curve.

This study was conducted to evaluate the error
of manifest refraction using a streak retinoscope and
schemaltic eye by beginners,

MATERIALS AND METHODS

All the first year residents in the Depariment of
Ophthalmology, Faculty of Medicine Siriraj Hospi-
tal, Mahidol University, Bangkok, Thailand, were
included in this study. After clinical teaching on op-
tics and refraction, the residents were requested to
perform the refraction of the schematic eye (model
BC 2174, Bernell Corporation 1995) with the maxi-
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mum size of artificial pupil aperture (8 mm). The
phantom lens was set in the schematic eye for the
different types of refraction, including simple hypero-
pia (group 1), simple myopia (group 2}, simple hy-
peropic astigmatism (group 3), simple myopic astig-
matism {(group 4), compound hyperopic astigmatism
(group 5), compound myopic astigmatism (group &)
and mixed astigmatism (group 7). The residents were
unaware of the different types of refraction in this
study, Each refraction was performed in the same
room condition with the same retinoscope (Neitz
Retinoscope, model RX 1, Neitz Instruments C. Ltd,
Tokyo, Japan). There was no limitation of time for
any of the refractions. The refraction was reported in
a customary format: spherical component, astigma-
tism and axis of astigmatism. All the results of re-
fraction were converted into positive cylinder and the
axis was adjusted periodically (90") with respect to
the astigmatism conversion. Each component of the
result was analyzed.

RESULTS

Eight residents with 56 refractions were enrolled
in this study. All residents had never performed re-
fraction prior the study, There were four residents who
had refractive error of -7.00 diopters (spherical
equivalent, SE) or less. Best corrected visual acuity
(BCVA) of all residents was 20/20 or better. The re-
fraction was performed by the right eye of the resi-
dent with the best corrected vision.

The overall group mean error of refraction (SE)
was 0.26 £ 0,99 diopter, The mean error in each group
of refraction (SE) is shown in Figure 1. The maxi-
mum error of SE was found in group 3 (1.34 £ 0.63
diopter). The analysis was also done separately for
each component of refraction (spherical and cylin-
drical component)., The error in the spherical and
cylindrical components is shown in Figure 2 and 3,
respectively, The maximum error in the spherical
component was found in group 3 (1.32 + 1.01 diopter).
The maximum error in the cylinder was found in
group 7 (.84 % 0.59 diopter) but no error in the axis
was found in this group. The maximum error in the
axis of the cylinder was also found in group 3 (13.75

+ 17.06 degree). The minimum error in spherical
component and spherical equivalent was found in
group 1 (0,12 £ 0.37 diopter and 0.09 + 0.02 diopter,
respectively).

CONCLUSION

Refractive error of the eye can be divided into
7 types including simple hyperopia, simple myopia,
simple hyperopic astigmatism, simple myopic astig-
matism, compound hyperopic astigmatism, com-
pound myopic astigmatism and mixed astigmatism,
The difference among each type of refractive error is
based on the location of the focal point related to the
retina. For the myopic group, the focal point is lo-
cated in front of the retina. For the hyperopic group,
the focal point is located behind the retina, For astig-
matism, the focal point is split into two spots. Each
spot is located differently depending on the type of
myopic or hyperopic astigmatism.

The basic poal of refraction is to bring the focal
point to the retina through the application of correc-
tive lenses placed in front of the eye, no matter how
many focal points there are. The lens will combine
all focal points into one spot and then move the spot
exactly to the retina, This will allow one lo see
everything clearly without discomfort or eye strain,
In order to obtain this goal perfectly, an accurate mea-
surement of the refractive error is required.

Experience of the refractionist is very impor-
tant in measuring the refractive error of the eye. For
the beginner, the early period of the learning curve is
variable. There were several methods to reduce the
time for the learning period. Previous reports explored
the positive benefit of teaching ophthalmologists to
perform refraction by optometrists because it is the
area in which optometrists are strongly gualified’.
Several reports also showed the benefit of a reduced
schematic eye which is capable of simultaneously
accounting for the chromatie, spherical, and oblique
astigmatic aberrations typically found in human
eyes®?, This schematic eye can be used for refrac-
tion training.

Our study was conducted to evaluate the influ-
ence of the type of refractive error in the efficacy of
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Figure 1. Shows the error of the spherical equivalent in each group. Note that the maximum error was found in
the Simple Hyperopic Astigmatism group. The minimal error was found in the Simple Hyperopic group.
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Figure 2. Shows the error of the spherical component in each group. Note that the maximum error was found
in the Simple Hyperopic Astigmatism group. The minimal error was found in the Simple Hyperopic group.
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Figure 3. Shows the error of the cylindrical component (amount) in each group. Note that the maximum error

was found in the Mixed Astigmatism group,
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Figure 4, Shows the error of the cylindrical component (axis) in each group, Note that the maximum error was

found in the Simple Hyperopic Astigmatism group.
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refraction by beginners. By setting the refractive er-
ror, using a phantom lens in the schematic eye, dif-
ferent types of refraction can be evaluated, We found
that the easiest type of refractive error identified by
beginners was the simple hyperopic group, The most
common type of error was found in the simple hyper-
opic astigmatism group which gave “with motion”
reflection in only one axis. The compound hyper-
opic astigmatism group which give “with motion™ in
both axis was not found to have much eror, This
finding could demonstrate the difficulty in determin-
ing “with maotion™ reflection by the beginner, espe-
cially when only one axis had movement. “Against
motion™ in the myopic group (both simple and astig-
matism) was easier to identify probably due to the
reverse movement between the streak of retinoscope
and the reflection; therefore, there was less error, This
was obvious when there was no error in the axis of
astigmatism in the mixed astigmatism group, which
give “with motion in one axis and “against motion™
in the other. Beginners were able to identify the angle
of the axis correctly because they could use the re-
verse movement of each axis as a reference to each
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