BEST: International Journal of Humanities, Arts,

.
Medicine and Sciences (BEST: IJHAMS) O
ISSN (P): 2348-0521, ISSN (E): 2454-4728 O BeSt Journals

Vol. 4, Issue 11, Nov 2016, 163-168 Knowledge to Wisdom
© BEST Journals

SIMPLE CHARTS FOR THE DIAGNOSIS AND QUANTIFICATION OF MACULAR
DISORDERS

W. BURKE
Brain Research Laboratory, Discipline of Physiologiyd Bosch Institute, University of Sydney,
Discipline of Anatomy and Histology, University 8fdney, Australia

ABSTRACT

This paper addresses the problem of helping patieith macular disorders to monitor their clinicaindition in
a simple way by means of three charts. Chart Ardetes if there is a foveal defect. Chart B detemsithe size of a
foveal scotoma. Chart C enables the patient toutate the magnitude and nature of a visual distort{a
metamorphopsia). A patient can easily learn totheecharts and can take them away and use theméandently of the

clinic.
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INTRODUCTION

Macular disorders, especially macular degeneradiash macular holes, account for a high proportiowistial
disabilities. They are particularly troublesomedugse they lead to a serious loss of acuity, imgaeading ability, loss of
driving license and difficulty in the performancéfme tasks such as threading a needle or artistrgper treatment of
these disorders requires appropriate monitoringpr&sent, apart from visual inspection of the mtithe main tests are
measurement of acuity with the Snellen chart atichation of distortion (metamorphopsia) and scotemith the Amsler
chart, and, whenever finance permits, microscopileaéection of retinal defects with Optical Coheeniiomography.
Although the Snellen and Amsler tests can be easity quickly applied, they both lack precision. Waese previously
described an improved method for measuring acespecially regional acuity in the vicinity of thevka (Davey et al,
2004). Here | describe three charts relevant toddtection and quantification of scotomas and metphopsia. These
charts are designed so that they are easily umaetfty patients and can be taken home in ordeiotutor the progress of

their condition and the effectiveness of treatment.

Attention is often focussed on loss of acuity bat fhany patients it is the distortion of image tbatises most
problems. Therefore any method or treatment théiges distortion is important but must be monitopeecisely and
carefully. Unfortunately, the Amsler chart (Amsl&B53) is largely qualitative and has two serioefciencies. First, it is
dependent on the patient’s ability to either démcror draw the perceived distortions. The patieabdity to do this
accurately is obviously compromised by the samdiens. Secondly, although the Amsler chart matedt the position
of a scotoma, it cannot give an accurate measuits size because of ‘filling-in’ by the horizonthd vertical lines (the
‘completion phenomenon’). This may prevent the cida of a small scotoma. There have been manynatteto improve
the Amsler charts and many other different techgieloare in use. Many of these methods are extdligrmost can only
be applied in the clinic. The aim of the chartsatibed here is specifically that they can be usdibly by the patient

away from the clinic. This will enable the progressa visual disorder and its treatment to be nwoad at short regular
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intervals with minimal inconvenience to patientatinician. The three charts described here shoskisathe patient to

determine if there is a foveal defect, to meashieestze of a scotoma and to quantify the exteatdiktortion,

Chart A

Chart A (Figure 1) is intended to help in determgniwhether there is a defect in the foveal regligure 1
should be printed at a magnification to approxityafé a size A4 sheet of paper. The chart may li@wved at any
convenient distance but in good illumination. Tlye @ot being tested is covered. The patient iscagkeun the test eye
down the chart until it reaches a line where thieite are near the limit of resolution. The patisrthen asked to focus on
one letter and then determine whether the letteasser to see or harder if the gaze is movedtslighvay from the letter
in any direction. If the letter is easier to seedugh movement that means there is probably a falefact. Further
information may be gained by noting if the lettereasier to read by moving the gaze in one dinectither than another.

This test may be difficult to apply if the patidrds a nystagmus or is otherwise unable to corited yaze.
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Chart B

Chart B (Figure 2) is for the estimation of theesiaf a central scotoma. The chart should be priated
magnification such that the largest disc has a etanof 35 mm. If the chart is viewed at a distao£&7 cm, the largest
disc will subtend an angle of 3.5 degrees and ihmeters of all discs are indicated in degreesdeettie discs. The chart

should be viewed in good light. If necessary, thart may be viewed at another distance but, iftls®,size of any disc

must be calculated appropriately.

The patient is asked to close or cover one eyatadpt to focus on the smallest black disc withdther. If this
causes the disc to disappear from view the dismiller than the scotoma. The patient then repleatsrocedure with the
next larger disc. Depending on the variability akzg, a disc may sometimes be visible. But if thee thecomes invisible,
even transiently, it is smaller than the scotontee Ppatient proceeds to larger discs in the sameuntilya disc is reached
that remains always at least partly visible. Ths dnust then be slightly larger than the scotohee size of the scotoma

lies between the sizes of that disc and the neatlsndisc. We may specify the size of the scotasize.g., 1.4-1%Since
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the discs are circular, the method assumes thadbi®mas are also circular, but this is not alwthgscase. The method
will therefore underestimate the size of the sc@tom most cases this is probably unimportantnleaact shape of the
scotoma is required a more elaborate technique beussed such as microperimetry or optical coherémmography and
this would have to be done in the clinic, of coutSach methods would also have to be used if thtosw is not central
foveal. In Chart B, when viewing at 57 cm (arm’'adé), the sizes of all discs are expressed inad=grif the chart is

viewed at 28.5cm (arm flexed and chart placedatiphof the elbow), the sizes of all discs areliled.

0.2 0.4 0.6 0.8 1.0
1.2 1.4 1.6 1.8 2.0

2.25 2.50 275
30 35

Chart B

Chart C

Chart C (Figure 3) is designed to assist in thgmbais of metamorphopsia and in the quantificatibtine defect.
Initially, to get some idea of the distortion ofdge experienced by the patient, they are askeéeto the square at the
base of Chart C and say if it is distorted, andoif how it is distorted. If possible they shoutdwl the distorted shape; it
may help if they close their eyes when doing thise purpose of this exercise is to determine whietthe sides of the
square appear to bend outwards (barrel distorbomwards (pincushion distortion). To assist thegement of this, very
distorted diagrams are placed on either side oftélsé square, showing barrel distortion on the &ftl pincushion

distortion on the right.

Chart C contains twelve sets, each of two blacls.bar different sets the bars are separated frazh ether by
different distances. Chart C should be printedhsd the largest gap, labelled ‘20’ should measume®® When this is
done, the labels on the chart should indicate thmow the chart is viewed at 57 cm (arm’s lengthg labels on the chart
will indicate the angle subtended by the gap inhef a degree. In the sets with the larger gapeetis a fine line at the
centre of the gap: the patient is asked to focuthiznline so as to be focussing halfway betweenbilack bars. The chart
can be viewed at any distance with appropriateection of the angle. For example, at a distan@Bds cm the first set of
bars labelled ‘2’ will have a gap of 0.4 deg. Awirg distance closer than 28.5 cm will probably hetneeded and a

viewing distance more than 57 cm only if the distoris very small.
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The patient is asked to fixate the centre of thet iet and say whether the edges of the bars inaradds or
outwards. If there is bending of one or both eddles, patient should move to set 3 and repeat thie Tdney should
continue in this way, moving to higher and highetssuntil they reach a set in which neither edgeds. This gap size
defines the extent of the distortion. Because dificult to keep the gaze steady in the centréhef gap, bending of only
one edge may occur when the gaze strays towartiedga. However, absence of bending in both edyes if only for a
moment, is sufficient to define the limit of thestdirtion. The centre lines in the larger gaps agkist the patient to keep
the gaze midway between the bars. There will priybiady a break in the line at the point of gazethatvisible parts of the
line should be straight and in line with each otfdre fine lines are omitted in the sets with sngalps because of the

possibility of confusion.

Chart C
Recording of Distortion by Means of Chart C

The vertical distortion is determined when the barms horizontal. The chart is rotated®36 determine the
horizontal distortion. The procedure is as foryikeical distortion. The bar sets with the smallgegbs showing no bending

of bar edges are noted as a ‘metamorphopsia irftidy’ e.qg.
MI=L(R)V H)P B)D
Where L=left eye; R=right eye; V=vertical distoriidH=horizontal distortion;
P=pincushion distortion; B=barrel distortion; D=deg subtended by gap
To give an example of the kind of record, thishis Ml for my left eye at the present time:

MI=LVBO.8;LHP>3.0
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Thus, my left eye has a small vertical barreladisin and a larger pincushion discussion, the$ectie resulting

from a macular hole ((pincushion distortion) folledvby a post-operative macular oedema (barrelrtimd."
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CONCLUSIONS

If it is desired that the patient perform repeateshsurements away from the clinic, it may be eafktaey make
the measurements at arm’s length (AL; this is axpmately 57 cm) or at elbow length (EL; approximgat28.5 cm;
achieved by bending the arm at right angles andimgiathe tip of the elbow on the chart). The exdistance will vary
between individuals but if the patient always makes measurements in the same way the successimtafds will
indicate a trend if there is one.
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