CONTACT LENSES

Refining Toric Soft Contact
Lens Prescriptions
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Toric soft lenses have provided a new means for the correction of
astigmatic refractive errors. However, difficulty in determining the
correct prescription and the fluctuating visual acuity associated with
these lenses have led to clinician and patient dissatisfaction. The
sources of these problems are examined, and a systematic method
for reducing them is presented. The utilization of over-refraction, both
for determining the proper prescription and demonstrating the quality
of vision to the patient before the final lenses are ordered, is

discussed.

Introduction

At present there are seven manufacturers of toric
soft contact lenses. The specific methods for determining
the initial prescription are well delineated by each
manufacturer. When the actual lenses are dispensed,
however, the patient’s vision is often worse than with the
spectacle correction, and the patient and clinician are
both disappointed. This discussion will review the meth-
ods by which the optimal toric lens prescription can be
determined.

Methods and materials

Table I lists the toric soft lens manufacturers and
the corresponding methods by which their lenses are
marked for identifying the cylinder axis. The methods of
indicating toric lens axes are varied and include scribe
lines, engraved dots, laser trace, and truncation.

Three factors can cause visual acuity with toric
lenses to be worse than with the spectacle correction: 1)
the original refraction may be incorrect; 2) the lens
provided by the manufacturer may not be the exact
prescription ordered; or 3) the lens may rotate to an
unpredicted position. The first of these errors is corrected
simply by repeating the refraction. However, the second
two errors are often difficult to determine, the major
cause of error being unpredicted lens orientation.

Verification of either spherical or toric soft contact
lens prescriptions is not practical for the clinician. Two
methods are available for measuring these lenses, but

they are quite inaccurate. Further, neither method is
consistently capable of accuracy better than +1 diop-
ter.

The first method is to immerse the lens in a
transparent chamber containing saline and measure the
power with a lensometer. The measured value in saline is
then multiplied by a conversion factor of approximately
4.5 to determine the power of the lens in air. Any error in
the transparent chamber measurement will also be mul-
tiplied by the same conversion factor, so that a 0.25 D
error in the lensometer reading would result in over 1.00
D of error for the calculated lens power in air.” The
second technique involves blotting the lens surface dry
and placing it on a lensometer.? The poor stability and
clarity of the image obtained with a soft lens in this state
make consistent readings difficult.

The final possibility, and the most common problem,
is that the lens has rotated to an unpredicted position.
Table II lists various methods by which this rotation
angle can be measured for any toric lens. The rotation of
the toric lens to an unpredicted position is the most
common explanation for the reduction in visual acuity
with a toric lens. The stability of the lens orientation
determines the variability of visual acuity.

Discussion

Unstable and blurred vision with toric lenses is quite
frustrating for both patient and clinician, and these
factors have been the major deterrents to prescribing
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Table |

Soft toric contact lenses

Manufacturer

Spherical power

Cylindrical power

Markings for axis determination

American Hydron

Hydron Toric —20 to +20 —0.50 to —6.00 Truncation
Hydron Zero T Plano to —5 —0.75 to —2.00 Truncation
Barnes Hind:

Hydrocurve i —6.00 to +3.00 —1.25, —2.00 One dot or scribe mark at 6 o’clock (daily wear).
Three scribe marks 20° apart center at 6
o'clock (extended wear)

Bausch & Lomb:
Bausch & Lomb Toric —6.00 to +4.00 —0.75, —1.25, Three scribe marks 30° apart at 6 o'clock
—1.75
Ciba Vision Care:
Torisoft Plano to —6.00 —1.00, —1.75 3 and 9 o’clock scribe marks
Optech, Inc.:
Freflex Toric —20.00 to +20.00 Plano to —5.00 6 o’clock dot
Vistakon, Inc.: —5.00 to +4.00 —0.75 to —2.00 6 o'clock dot
Hydromarc Toric
Wesley Jessen:

Durasoft TT Standard —20 to +20 —1.25, —2.00 Truncation

Durasoft Custom —20 to +20 —0.75 to —4.00 Truncation

Durasoft 2 —20 to +20 —0.75 to —2.50 Truncation

toric lenses. Although the original refraction is repeat-
able, verification of the toric lens power and the deter-
mination of axis rotation are difficult and time consum-
ing. It is imperative that the manufacturers make avail-
able a reliable system for verifying soft lens power so that
the clinician easily can measure this parameter.

Most manufacturers do not measure soft lens pow-
ers in the hydrated state but calculate them from the lens
power fabricated in the dehydrated state. Although this
method may result in some error, mislabeling the power
of the lens by the manufacturer is not the most common
problem. The remainder of our discussion will be limited
to the more important problem of unpredicted rotation
with a toric lens.

As seen in Table II, the methods available for
estimating the rotation of the toric lens are quite varied.
We have found that an eyepiece reticule graduated in 5°
increments, although moderately expensive, is quite
accurate for determining toric lens orientation. The

Table Il Methods for measuring toric soft lens orientation

1. Estimation by clock hour (30° = 1 clock hour)

2. Graduated reticule in the slit lamp eyepiece

3. Alignment of the slitamp beam with markings on the lens
(degrees of rotation read from base of slit lamp or other
supplementary scale)

4. Projected photographic technique with slit lamp using film or
video

5. Calculate from a spherocylindrical over-refraction

6. A marked plano lens in a tria frame

reduction in visual acuity is dependent on both the power
of the cylinder and the amount of rotation. Once the
angle of the unexpected rotation is determined, the
standard method of subtracting the counterclockwise
rotation angle from the original prescription or adding a
clockwise rotation angle to the original prescription
should be done.?

We have found, however, that refracting over the
toric lens and using a programmable calculator allows us
a second, equally accurate, measure of the rotation angle.
The over-refraction is repeated to determine the variation
in this angle. It is well known that lens rotation is a result
of the dynamic interaction of many factors, including
corneal curvature, lens parameters, amount and type of
astigmatism, lid fissure size, tear film, and movement of
the lids across the lens. We have found that for a given
patient this rotation may be quite variable. The amount
of variation is helpful in determining the possible futility
of continued prescription modification. The patient is
asked to wear the over-refraction in a trial frame to allow
him to experience the variation in vision due to rotation.
In order to demonstrate this variability in vision the
cylinder power of the soft lens used must be near that of
the final lens dispensed.

Demonstrating this variation to the patient is neces-
sary, although patients differ in their tolerance of vari-
able visual acuity. It also is important to explain to the
patient that fluctuating vision is caused by the lens
rotation. This explanation in many cases reassurcs the
patient that it is not a result of a poorly fit lens. Further,
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it saves the clinician many contact lens changes in the
future for a problem that is not an error in the prescrip-
tion.

A number of small, hand-held programmable calcu-
lators are available to take the over-refraction and the
power of the trial toric lens and compute the cylinder axis
of the final toric lens.* We have simply modified the
formulae for the solution of obliquely crossed-cylinders
for this purpose.” We have found that measuring the
rotation angle and repeating the over-refraction not only
determines the stability of the lens axis, but also confirms
the new prescription. When these values are contradicto-~
ry it is often a result of the variation in the rotation in the
toric lens.

The obliquely crossed-cylinder program is useful for
over-refraction with spherocylindric spectacles as well as
toric contact lenses. A complete listing of the program is
shown in the appendix for the Texas Instruments Model
59 calculator along with specific clinical examples for
spectacles and contact lenses.

Summary

Toric soft lenses have provided a new modality in
the correction of astigmatic refractive errors. The inabii-
ity of the clinician to verify the power of the contact lens
continues to be a minor source of error in obtaining the

appropriate toric lens prescription. The major source of
error, the orientation angle, can be determined by many
techniques but should be confirmed by calculation using
the over-refraction and a simple programmable calcula-
tor. Using these techniques a greater number of success-
ful toric contact lenses prescriptions can be obtained,
reducing the frustration levels of both the clinician and
the patient.
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APPENDIX I: SPECTACLE CALCULATIONS

Example 1: Aphakic spectacies

+10.00 +2.00 X 165°
+ 1.00 +1.00 X 15°

Present Rx:
Over-refraction:

10. S1
2. C1 Present Rx
165. Al
1. S2
1. c2 Over-refraction
15. A2
11.18 SPH
2.65 CYL True refractive error
175. AXIS

In this example, an over-refraction is performed over the
patient’s present aphakic spectacles. Because the axes of the
cylinders are oblique, the resultant prescription can only be
obtained by an obliquely crossed cylinder solution. The relation-
ship is as follows:

True Refractive Error = Present Rx + Over-refraction

Since the refraction is done over the patient’s own spectacles,
the resultant prescription will be at the vertex of the present
spectacles. If the frames are not changed, there is no need to
consider the vertex distance in contrast to the vertex calcula-
tions necessary with the phoropter or trial frame.

Example 2: High myopic spectacles

-10.00 +3.00 X 105°
— 1.00 +1.00 X 150°

Present Rx:
Over-refraction:

—10. S1
3. C1 Present Rx
105. At
-1. S2
1. c2 Qver-refraction
150. A2
—10.58 SPH
3.16 CYL True refractive error
114, AXIS

In this example, a patient with high myopia and astigma-
tism is over-refracted. The resultant prescription would be
ordered as —10.50 +3.12 X 114°. The computer prints the
resultant prescription to an accuracy of 0.01 D. The prescrip-
tion should be rounded off to the nearest one-eighth or
one-quarter of a diopter to avoid confusion.

APPENDIX II: TORIC CONTACT LENS
CALCULATIONS
In using the program for toric contact lenses the problem is
totally different. In this situation the “‘present” prescription is
not known due to a rotation in the lens axis. In this case,
however, the true refraction and the over-refraction are known,
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and the present Rx can be calculated as follows:

True refractive error = Present Rx + Over-refraction
and solving for present Rx:

Present Rx = True refractive error — Over-refraction

In short, the effective toric lens is equal to the true refractive
error minus the over-refraction.

Therefore, when using the program for a toric contact
lens, one must enter the true refractive error and subtract the
over-refraction by entering the negative of the sphere and
cylinder of the over-refraction to determine the effective toric
lens, as shown in Examples 3-5.

Example 3: Toric contact lens that has rotated 20° clock-
wise

—4.00 +4.00 X 150°
—1.37 +2.75 X 5°

Refractive error:
Over-refraction:

—4, S1
4. C1 True refractive error
150. A1l
1.37 S2
—2.75 C2 Negative of the Over-refraction
5. A2
—4.01 SPH
4.00 CYL Effective toric lens
130. AXIS

In this example, the true refractive error and the negative
of the sphere and cylinder of the over-refraction are entered.
The result is therefore the effective toric lens. Notice the sphere
and cylinder are identical to the required original true refraction,
but the axis is 130° instead of 150°. A new lens should be
ordered with an axis 20° greater than the original prescription
to compensate for this rotation. Therefore, the new toric lens
ordered should be —4.00 +4.00 X 170°, twenty degrees
greater than the true refractive error to compensate for the
clockwise rotation.

Example 4: Toric contact lens that has rotated 20° counter-

clockwise.
Refractive error:
Over-refraction:

—3.00 +5.00 X 25°
—1.75 +3.50 X 170°

—3. S1
5. C1 True refractive error
25. A1
1.75 S2
—3.5 Cc2 Negative of the Over-refraction
170. A2
—-3.01 SPH
5.08 CYL Effective toric lens
45, AXIS

Once again, notice the sphere and cylinder are identical to
the original refraction, but the axis is 45°. The contact lens has
therefore rotated 20° counter-clockwise beyond the desired
axis. The new toric lens order should be —3.00 +5.00 X 5°,
twenty degrees less than the true refractive error to compen-
sate for the counter-clockwise rotation.

Example 5: Toric contact lens which is mislabeled causing
erroneous results.

—4.00 +4.00 X 150°
—=1.25 +1.75 X 180°

Refractive error:
Over-refraction:

—4. S1
4. C1 True refractive error
150. A1l
1.25 S2
—1.75 c2 Negative of the Over-refraction
180. A2
—3.36 SPH
3.47 CYL Effective toric lens
137. AXIS

Notice the sphere and cylinder of the effective toric lens
are not equal to the true refraction. When this occurs it means
either that the original true refraction is incorrect or the contact
lens power is incorrect. Since an accurate check of the soft
toric lens power is difficult, the refraction should be repeated
first. If this agrees with the original refraction, the toric lens
must not conform to the ordered specifications. In short, if the
effective toric lens sphere and cylinder do not equal the original
refraction, the error is not from lens rotation but is an error in
the manufacturer’s labeling of lens powers.

APPENDIX lil: OBLIQUELY CROSSED-CYLINDER SOLUTION PROGRAM

000 76 LBL 013 02 2 026
001 11 A 014 02 2 027
002 42 STO 015 07 7 028
003 01 Of1 016 69 OP 029
004 22 INV 017 01 01 030
005 86 STF 018 02 2 031
006 01 01 019 07 7 032
007 25 CLR 026 01 1 033
008 69 OP 021 03 3 034
008 00 00 022 01 1 035
010 02 2 023 06 6 036
011 03 3 024 01 1 037
012 03 3 025 03 3 038

04
05
69
02
03
(0]
00
00
01
05
03
05
03

4 039 02 2 052 69 OP
5 040 69 OP 053 04 04
OP 041 03 03 054 63 OP
02 042 03 3 055 05 05
3 043 06 6 056 01 1

6 044 03 3 057 05 5
0 045 06 6 058 04 4
0 046 O1 1 059 05 5

1 047 07 7 060 02 2
5 048 01 1 061 07 7

3 049 06 6 062 69 OP
5 050 00 0 063 01 o0f
3 051 00 O 064 02 2
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