Mol A, Alpins, F.RACO, FCOphth., FACS,
replies: ;

Trhank Drs. Schiller and Guthrie for their interest and
comments on the method of astipmatism analysis [ have
described. | am pleased w0 respond to their detailed
cornments.

The value for the magnitude of error in Figure 7 15
correet, a1t is derived by subtractiog the target induced
astigmatism {TLA) from the surgically induced astigma-
tism (5LA) after each has been rounded o two decimal
places,

I thank Drs. Schiller and Guthrie for identifying the
omission in the ongina manuscript of equal signs (“=")
from two egquations. The aogle of the difference vector
is correctly stated on page 527 in the left column amd
identified a5 832 = 632d4/2, but unfortunately, when
restated o the right columnp, the “d" was omitted, I
should read:

Bdifl = B32ds2

I regret any confusion caused by these omissions. |
presame Dirs, Schiller and Guthrie meant to say tha
they consistently obtained values ball (ool twice) the
ones listed in the article; their detailed caleulations sug-
gest this to be the case. Alter performing conventional
veptor analvsis, using a double angle vector diagram
employing rectangular coordinales, one would not ex-
pect to haive the angle calculated more than one Ume,
nor to treat the difference vector angle dufercatly from
other vector angles.

The defined astipmatism vaiues (p 323) convenlion-
allv refer to the steepest axis, wherher they be for ker-
atomelry, topography, or refraction. Drs, Schiller and
Guthrie correctly identify refraction as represented by
the plus cylinder axis: however, it would be misleading
10 believe that working in a particular cylinder notation
isa requirement to utderstand or work with the method,
Monetheless, even Lnose of us past the novice stage some-
times find it perpleaing 10 resolve “plus™ and “minus”
cylinder notution relative w cormeal astiproaism and
prefer 1o wark in 8 selected mode. T find it i5 easier o
work in minus eylinder notation, as the amount of my-
opia is more easily identificd and the axis of the minus
cylinder notetion coincides with the axis of the T1A
when refraction is the sole detcrrainant of treatment in
astigmarism surgery.

The magnitude of the SI4 veetor, TIA vector, or dif-
ference vector can only be positive; it 15 always the ab-
solute value of the vector calculgtion obtained. To
understand this principle. one might consider an air-
plane pilot determining the distance of the plane rom
the point of commencement of Bight. All pusitions on
the map indicate a posilive distance [rom this point.
While the distance could be zere {that is, the plane is at
the starting point), 2 negative distance is nol possible at
any map pusiion. A negative sign preceding the voctor
indicares that ils axis must be reversed 180 deprecs to
pbtain its frue onentation m werms of its stecpening
force. The required adjustment is detailed in theory and
methods (pp 526 and 527

Dis. Schiller and Guthrie correctly recognize the need
for an axis for zero targered astigmatism but are incon-
sistent when claiming exactitudes to be absurd. Math-
ematical precision, in fact, leads to clearer under-
slanding of a subject. A wmajor impediment to our
understanding of astigmatic changes in the past has becn
the absence of precise goals. The necessity for precision
in defining our goals and ealeulating errors—in this case
the difference vector's magnitude and axis—is stated in
the first sentence of the article’s abstract, When a vector's
magnitude is zero, iLis consistent with, bui not essential
o, the method 1o identify ils orientation. Those who
prefer to disregard it can do so,

Careful consideration was given in selecting all no-
menclature, and the terms chosen were considered the
most appropriate. Familiarity with werms comes with
their vsage, and use of the abbreviation “TIA" for the
targeted induced asdgmatism would asdist in resolving
any apparent ambigmty.

Suggested “medico-lepal ramifications” should not in-
terfere with our desire to minimize surgical errors by
wdeniifying and measurng them. My method recognizes
that astipmatism will remain afler treatment when pre-
aperative measurements of topography and mefraction
do not coincide and explains the failure to achieve the
goal of zero astigmatism at both planes. The medico-
legal concerns of Drs, Schiller and Guthrie may be ai-
layed with this information and 2lso with the knowledgs
that, prior 1o sungery, the sungeon can calcuiate the re-
gid ual astipmatism that wiill inevitably remain. [Uis only
by performing such analysis that bhe or she can seek o
achieve the optimal resoluton of this prevailing conflict
in astigmatism gurgery.

JCATARACT REMRACT SUBL=YOI 20, Mal 174



