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ABSTRACT

A method is described for determining the power of an intraocular
lens (IOL) within the eye by measuring the horizontal dimension of
the corneal reflected image (Purkinje-Sanson I) and the anterior IOL
reflected image (Purkinje-Sanson III) as seen through a standard
slitlamp with a target positioned 68 mm anterior to the focal plane of
the biomicroscope. The horizontal K-reading (at 180°) and the ante-
rior chamber depth are the two other parameters necessary to calcu-
late the exact power of the IOL. Seven tables that use these four
measurements have been provided, eliminating the need for complex
calculations. To determine the accuracy of this technique, ten im-
planted IOLs ranging from 9 diopters (D) to 27 D were chosen and
their powers calculated; these calculated values were then compared
to the actual IOL powers. The largest error was 0.5 D and the average
error was (.17 D.
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Although various methods for confirming the power
of an intraocular lens (IOL) prior to implantation
exist,!1# few clinicians perform this step because of the
improved quality control by manufacturers 6.7 the
risk of contamination, and the increased surgical time.

After the lens has been implanted, there has been no
method described for directly measuring the pow-
er,9.10 although it can be indirectly calculated from
the ultrasonic axial length, anterior chamber depth,
K-readings, and postoperative refractions.!! We pres-
ent a method using slittamp photography that mea-
sures the IOL power within the eye with an average
error of only 0.17 diopters (D).

MATERIALS AND METHODS
Ten patients who had clear corneas, measurable
K-readings (corneal power), and intraocular lenses
(IOLs) were selected as subjects for this experiment.
The actual IOL powers ranged from +9 D to +27 D as
verified by the manufacturer to the nearest 0.25 D

prior to implantation. The horizontal K-reading was
measured with a standard Bausch & Lomb keratome-
ter. The anterior chamber depth, defined as the axial
distance from the anterior corneal vertex to the ante-
rior IOL vertex, was measured with the standard opti-
cal attachment for the Haag-Streit slitlamp. A 5 mm x
10 mm rectangular diffusing target (Figure 1) was
mounted 10 mm anterior to the center of the reflecting
mirror, such that the target was 68 mm from the
biomicroscope’s focal plane. This distance was chosen
so the tables would also be applicable to the Zeiss
biomicroscope. With the slittamp beam illuminating
the diffusing target, Purkinje-Sanson images I, ITI, and
IV (anterior corneal, anterior IOL, and posterior IOL,
respectively) could be visualized through the biomi-
croscope.

The right 10X eyepiece was replaced with a 35 mm
SLR camera and a 10X adapter lens. The biomicro-
scope was set at 1.6X magnification for a total image
magnification of 16X. Photographs of Purkinje-Sanson
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Fig. 1. (Holladay) The object used to produce the Purkinje-
Sanson images was a3 mm x 10 mm rectangular diffusing
target. The target was always 68 mm anterior to the focal
plane of the biomicroscope.

images I and III were taken individually and developed
into 5 x 7 prints. The horizontal dimension of both
images was measured. The ratio of the anterior IOL
image (Purkinje-Sanson III) to corneal image (Pur-
kinje-Sanson I) was then calculated, yielding the mag-
nification ratio.

Vergence formulas were derived using the cornea as
a refractor for incoming rays, the anterior IQL surface
as a convex mirror, and the cornea as a refractor for
exiting rays. The indices of refraction used in the for-
mulas are as follows: air, n = 1.0000; Standardized
Keratometric Index, n = 1.3375; aqueous, n = 1.3360;
polvmethylmethacrvlate (PMMA), n = 1.4917.* The
formulas were then placed in a Digital Equipment
Corporation computer to generate Tables 2 to 8. These
tables allow easy determination of the power of the
implanted IOL after measuring the anterior chamber
depth, the horizontal K-reading, and the magnification
ratio of the anterior IOL image (Purkinje-Sanson III) to
the corneal image (Purkinje-Sanson I). The value of the
lens power was interpolated from the tables to the
nearest 0.1 D. All measured and computed values are
shown in Table 1.

RESULTS
A comparison of the computed IOL power, the ac-
tual IOL power, and all measured values are shown in
Table 1. The average difference between the actual and

* There are two sources of PMMA used for IOLs: Perspex CQ, n =
1.4907, and Rohm and Haas, n = 1.4934. Some manufacturers,
however, mistakenly use 1.4900 in their lens power calculations. To
minimize the effect of these differences on our tables, the median
value of 1.4917 was chosen. The maximum error that can result in
the computed PMMA IOL power by using this median index of
refraction is 1%.

computed IOL power was + 0.17 D. No error was
greater than 0.5 D. The mean and standard deviation
for the manufacturer-verified IOLs were 19.45 D
(=5.86 D)and 19.62 D (=6.01 D) for our estimated IOL
values. A repeated measure analysis of variance
showed no significant difference between groups (F =
3.02, P = 0.1162). A Pearson product-moment coeffi-
cient was calculated for these data and showed a corre-
lation of +0.9990.

DISCUSSION

Purkinje, a Bohemian physiologist, first described
lenticular reflexes in 1823,12 and Sanson, a French
ophthalmologist, first used them clinically for evaluat-
ing cataracts in 1837.13 Other investigators have used
these images to measure lenticular curvatures, accom-
modation,!* and eyve movement.15 -

Purkinje-Sanson I, the corneal image, represents
approximately 2.1% of the incident light and is very
bright when viewed through a standard slitlamp. This
light reflex, which is often near the anterior lens sur-
face, is approximately 3.6 mm behind the vertex of the
cornea for a target 64 mm anterior to the cornea (the
distance from the target to the focused image is always
68 mm). Visualizing Purkinje-Sanson III and IV images
for the first time may be difficult. Purkinje-Sanson III,
the anterior IOL image, is 7.2 times less intense than
the corneal reflex and appears more yellow because of
the relative absorption of blue light. This image is
approximately 1 mm to 2 mm posterior to the corneal
image. Purkinje-Sanson IV, the IOL image from the
posterior surface, is approximately the same intensity
as Purkinje-Sanson III. Although image IV is not nec-
essary for determining the power of convexoplano
lenses, it is necessary for calculating the power of
biconvex lenses. For IOLs with anterior surface power
over +12 D, in which the posterior surface is plano, the
reflected image from the posterior surface is much
larger than either of the previous two images (I or III).
The image from the plano posterior surface is from
10 mm to 12 mm anterior to the cornea, but becomes
smaller and moves nearer the cornea as the posterior
surface power of the IOL increases in convexity, as
with biconvex lenses. If the images are not readily
seen, it usually is due to a tilt in the IOL with respect to
the optical axis. To bring the reflexes into view, simply
change the patient’s fixation horizontally or vertically
until the images are found.

When measuring the power of an IOL within the eye
using the reflected image from the anterior surface,
one must take into account the magnifying effect of the
cornea.5:9:10 The cornea acts as a simple magnifier en-
larging the reflected IOL image. The amount of mag-
nification depends on the refractive power of the cor-
nea and the cornea’s distance from the IOL. The
greater the corneal power and the greater the anterior
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Table 1. Comparison of computed and actual IOL power with measured values.

Anterior Horizontal Ratio of Anterior Computed Actual

Chamber Depth K-readings IOL Image to IOL Power IOL Power Difference
(mm) (diopters) Corneal Image* (diopters)* (diopters) (diopters)
5.00 42.37 6.435 8.6 9.0 —0.4
4.63 42.50 3.126 12.1 12.0 +0.1
3.48 43.00 1.735 16.4 16.0 +0.4
3.07 43.67 1.583 17.4 17.5 —0.1
3.87 43.75 1.396 20.0 19.5 +0.5
3.86 41.00 1.159 21.1 21.0 +0.1 -~
3.91 43.37 1.129 23.2 23.0 +0.2
3.83 41.12 0.935 25.0 24.5 +0.5
3.91 44.75 1.049 25.5 25.0 +0.5
3.90 45.50 1.004 26.9 27.0 —0.1--

*Magnification ratio of horizontal dimension of the anterior IOL image (Purkinje-Sanson I1I) to the horizontal dimension of the corneal image

(Purkinje-Sanson I).

“The computed IOL power is obtained by interpolating between the appropriate values shown in Tables 2.8

chamber depth the more the IOL image will be magni-
fied. This simple magnifying effect of the cornea
explains why the pupil appears approximately 10%
larger than actual size. The effect, although easily vis-
ualized, is nonlinear in the case of the virtual I0L
image and therefore does not permit a simple conver-
sion factor, but requires tables or a computer to calcu-
late the exact effect of the corneal power on the im-
planted IOL image.

As can be seen from Tables 2 to 8, the corneal and
IOL images are approximately the same size (magnifi-
cation ratio = 1.00) for a +25 D IOL in a patient with an
average cornea (44 D) and anterior chamber depth
(3.50 mm). The anterior IOL image is 200% larger
(magnification ratio = 2.00) with a +15.5 D IOL and
20% smaller (magnification ratio = 0.80) with a +30 D
IOL than the normal corneal reflex (K = 44 D) for a
target positioned 68 mm anterior to the focal plane of
the biomicroscope. Remembering these magnification
ratios will allow estimation of the IOL power to within
2 D by visually comparing the slitlamp mirror images
from these two surfaces. A more exact determination to
= 0.50 D requires photography or a micrometer reti-
cule in the eyepiece. Using a micrometer, however, is
somewhat difficult because of the movement of the
reflected image.

Errors in the measurements have the following ap-
proximate effect on the calculated IOL power. A 1-D
error in the K-reading results in a 0.30-D error in the
computed lens power. A 0.5-mm error in the anterior
chamber depth results in 2 0.50-D error. A 5% error in
the magnification ratio of the reflected images results in
a 0.5-D error.

A keratometer may be used to measure the size of
the anterior IOL reflex image.2 The K-reading taken

from the anterior surface of the IOL must be divided by
the corneal K-reading, resulting in nearly the same
magnification ratio as would have been obtained from
measuring photographs. The ratio is not exactly the
same because the mires of the keratometer are approx-
imately 75 mm from the cornea, not 68 mm as with our
slitlamp target. This difference produces a slight error
when using our tables. Although this difference in the
target distance produces a variation that is nonlinear
and varies with corneal curvature, anterior chamber
depth, and IOL power, the error never exceeds 1% for
IOLs between zero and +30 D. The keratometric tech-
nique is difficult because of the dim mires and limited
because most standard IOL reflexes are bevond the
scale of the normal keratometer.

We have also successfully determined the power of
the posterior surface of biconvex IOLs. When deter-
mining the posterior surface power of the IOL, both
the cornea and the anterior lens surface serve as sim-
ple magnifiers, enlarging the reflected posterior IOL
image. The anterior surface power should be deter-
mined first and this value used in calculating the pos-
terior surface power. Since the anterior IOL surface is
another variable, there must be seven tables for every
possible IOL power. The number of necessary tables is
prohibitive. To eliminate this problem, we have
developed a computer routine that will compute the
power of both surfaces and the equivalent lens power
given the horizontal K-reading, anterior chamber
depth, and the horizontal dimension of Purkinje-
Sanson images I, III, and IV. This program will allow
measurement of biconvex lenses within the eye. The
software is limited to PMMA IOLs (n = 1.4917), but
modifications in the program reflecting the refraction
index of different lenses would accommodate other
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Table 2. Magnification ratio for the IOL image size to the corneal image size (anterior chamber depth = 2 mm).*

0L Corneal Power (Diopters)

Powert 36 37 38 39 40 41 42 43 44 45 46 47 48 49 30 51 52
0.00 -3.01 -3.02 -3.03 -3.04 -3.05 -3.06 -3.07 -3.08 -3.09 -3.09 -3.10 -3.11 -3.12 -3.13 -3.13 -3.14 -3.15
1.00 -3.79 -3.78 -3.77 -3.76 -3.753 -3.74 -3.73 -3.73 -3.72 -3.71 -3.71 -3.70 -3.70 -3.69 -3.69 -3.69 -3.65
2.00 504 499 493 4885 483 478 474 470 466 -463 -439 -4.56 -4.53 -4.350 -4.47 -445 442
3.00 -7.29 -7.12 -6.95 -6.80 -6.65 -6.52 -6.40 -6.28 -6.17 -6.07 -5.98 -5.89 -3.80 -5.72 -3.65 -5.58 -5.52

4.00 -11.60 -11.20 -10.80 -10.40 -10.10 -9.71 -9.40 -9.11 -8.83 -8.38 -8.35 -8.13 -7.93 -7.74 -7.56 -7.40 -7.25
5.00 10.90 12.00 13.10 14.40 15.80 17.40 19.00 20.80 -13.90 -13.30 -12.80 -12.30 -11.80 -11.40 -11.00 -10.60 -10.30

6.00 691 7.51 8.16 8.88 9.68 10.60 11.50 12.60 13.80 15.00 16.40 18.00 19.70 21.50 23.40 -16.60 -15.90
7.00 484 520 558 6.00 646 696 7.531 810 876 948 10.30 11.10 12.10 13.20 14.30 15.60 1700
8.00 3.67 3.90 4.16 443 472 3503 537 574 6.13 656 7.02 7.53 808 868 934 10.10 10.90
9.00 293 3.10 3.28 348 368 390 4.13 437 464 492 522 5534 589 627 667 7.11 7.38
10.00 244 2537 271 285 3.00 3.17 334 351 370 391 412 434 458 484 511 540 572
11.00 2.08 219 230 241 2533 266 279 293 307 323 339 356 374 392 412 433 455
12.00 1.82 1.90 1.99 209 219 229 240 251 262 275 287 3.0l 3.14 329 344 3.60 3.77
12.50 1.71 1.79 1.87 1.96 205 214 224 234 244 255 267 279 291 3.04 318 332 3.47
13.00 1.61 1.68 1.76 1.84 1.92 201 210 219 229 239 249 260 271 283 295 308 322
13.50 1.52 1.39 166 1.74 181 1.89 198 206 215 224 234 243 254 264 276 287 299
14.00 144 151 158 164 172 179 187 194 203 211 220 229 238 248 258 269 280
14.50 1.37 1.43 150 156 1.63 170 1.77 1.84 192 1989 208 216 225 234 243 253 263
15.00 1.31 1.37 1.43 149 155 161 168 175 1.8 189 197 204 212 221 229 238 248
15.50 1.25 131 136 142 148 154 160 166 1.73 180 1.87 194 201 209 217 226 234
16.00 1.20 1.25 130 135 1.41 147 1533 1539 165 171 178 185 192 199 206 214 222
16.50 1.15 1.20 1.25 1.30 1.35 1.40 146 152 157 163 170 176 1.83 1.89 196 204 211
17.00 1.10 1.15 1.20 124 1.29 135 140 145 151 156 162 168 1.74 181 187 194 201
17.50 1.06 1.11 1.15 120 1.24 1.29 134 139 144 150 155 161 167 173 179 185 192
15.00 1.02 1.07 1.11 1.15 1.20 1.24 129 134 139 144 149 1354 160 166 172 178 1.84
18.50 099 1.03 1.07 1.11 1.15 1.20 1.24 129 133 138 143 148 154 139 165 1.70 1.76
19.00 095 099 103 107 1.11 1.15 1.20 124 129 133 138 143 148 133 1538 164 1.69
19.50 092 09 100 103 1.07 1.11 116 1.20 1.24 1.28 133 138 1.42 147 1532 157 163
20.00 0.89 093 09 100 104 108 1.12 1.16 1.20 1.24 1.28 133 137 142 147 152 1.57
20.50 0.87 090 093 097 1.01 1.04 1.08 1.12 1.16 1.20 1.24 128 133 1.37 142 146 151
21.00 0.84 087 091 094 097 1.01 1.05 1.08 1.12 1.16 1.20 1.24 1.28 133 1.37 141 1.46
21.50 0.82 085 088 091 095 098 1.01 1.05 1.09 1.12 1.16 1.20 1.24 1.28 132 137 141
22.00 079 082 08 089 092 095 098 102 105 109 1.13 1.16 1.20 1.24 128 132 1.37
22.50 077 080 083 08 089 092 09 099 102 106 109 113 1.17 120 1.24 1.28 1.32
23.00 075 078 081 084 087 09 093 09 099 103 106 1.10 1.13 1.17 121 1.24 1.28
23.50 073 076 079 081 084 087 090 094 097 1.00 1.03 1.07 1.10 1.14 1.17 1.21 1.25
24.00 071 074 077 079 082 085 088 091 094 097 1.00 1.04 1.07 1.10 1.14 1.17 1.21
24.50 069 072 075 077 080 083 08 089 092 095 098 1.01 1.04 1.07 1.11 1.14 1.18
25.00 068 070 073 075 078 081 084 086 089 09 09 098 101 1.05 108 1.11 1.15
23.50 0.66 069 071 074 076 079 082 084 087 090 093 09 099 102 1.05 1.08 1.11
26.00 065 067 069 072 074 077 080 082 085 088 091 093 09 099 102 105 1.09
26.50 0.63 065 068 070 073 075 078 080 083 08 0885 091 094 097 1.00 1.03 1.06
27.00 062 064 066 069 071 073 076 078 081 084 086 089 092 095 097 1.00 1.03
28.00 059 061 063 066 068 070 073 075 077 080 082 085 0.8 090 093 09 0.99
29.00 057 059 061 063 065 067 070 072 074 077 079 081 084 086 089 092 094
30.00 055 056 058 060 063 065 067 069 071 073 076 078 080 0383 085 088 090

"The values listed are the magnification ratios of Purkinje III (produced by the anterior surface of the IOL) to Purkinje I (produced by the
cornea). The magnification ratio is computed assuming a 68-mm axial distance from object target to the focused biomicroscopic image
(Purkinje I or III). Negative values indicate an inverted IOL image.

"These values are the refracting power in diopters of the anterior surface of the IOL in aqueous (n=1.3360), which for a convexoplano lens
(n=1.4917) is also the total power (equivalent power), since the posterior surface is plano.
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Table 3. Magnification ratio for the IOL image size to the corneal image size (anterior chamber depth = 2.5 mm).*

Corneal Power (Diopters)

I0L

Power? 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
0.00 3.05 -3.06 -3.08 -3.09 -3.10 -3.11 -3.12 -3.13 -3.14 -3.15 -3.16 -3.17 -3.18 -3.19 -3.19 -3.20 -3.21
1.00 3.82 -3.81 -3.81 -3.80 -3.79 -3.78 -3.78 -3.77 -3.77 3.76 -3.76 -3.76 -3.75 -3.73 -3.75 -3.74 -3.74
2.00 5.06 -5.00 -495 -4.90 -485 -481 -477 -4.73 -4.69 -4.66 463 -4.60 457 -454 -452 -450 -4.47
3.00 793 7.06 -6.90 -6.75 -6.62 -6.49 637 -6.26 -6.16 -6.06 -5.97 -5.88 -5.81 -5.73 -5.66 -5.60 -5.53
4.00 -11.30 -10.90 -10.50 -10.20 -9.83 -9.51 -9.22 -8.94 -8.65 -8.44 822 -8.02 -7.83 -7.65 -7.48 -7.33 -7.19
5.00 11.30 12.50 13.70 15.00 16.30 18.10 19.80 -13.90 -13.40 -12.80 -12.30 -11.90 -11.40 -11.00 -10.60 -10.30 -9.98
6.00 792 7.85 856 9.33 10.20 11.10 12.20 13.30 14.50 15.90 17.40 19.00 20.80 22.70 -16.50 -15.70 -15.10
7.00 505 543 58 6.30 680 7.34 794 8359 931 10.10 11.00 11.90 13.00 14.10 15.40 16.80 18.30
8.00 382 4.07 4.35 464 496 530 5367 6.07 6.50 6.97 7.49 8.05 866 9.33 10.10 10.90 11.80
9.00 305 3.23 343 364 3.8 4.09 434 461 490 521 554 5.90 629 671 7.16 7.65 8.19
10.00 253 2.67 2.8 298 3.4 332 350 370 390 4 13 436 461 488 516 547 579 6.14
11.00 916 2.27 239 252 264 278 292 3.08 3.23 3.40 358 3.76 3.96 4.17 439 463 4.87
12.00 188 1.98 207 217 228 239 251 263 276 2.89 3.03 3.17 3.33 3.49 366 3.84 —402
12.50 L77 1.85 1.94 204 213 223 234 245 256 268 2.81 294 308 322 337 333 3.70
13.00 167 175 183 1.91 200 210 219 229 240 251 262 274 286 299 3.13 3.27 3.42
13.50 158 165 173 1.8 1.89 197 206 215 225 235 245 256 268 279 292 3.05 3.18
14.00 150 156 164 171 1.79 18 195 203 212 221 231 241 2531 262 273 285 297
14.50 142 149 155 162 1.69 1.77 184 1.92 201 2.09 2.18 227 237 246 257 267 279
15.00 1.36 142 1.48 154 161 1.68 175 182 190 1.98 206 215 224 233 242 252 262
15.50 129 135 141 147 133 160 167 174 181 1.88 1.96 2.04 212 220 229 238 248
16.00 124 1.29 1.35 1.41 147 153 159 165 172 1.79 1.8 1.94 201 209 218 226 235
16.50 1,19 124 129 135 140 146 152 158 1.64 1.71 178 1.85 1.92 1.99 207 215 223
17.00 .14 119 1.24 129 134 140 146 151 1.57 1.64 1.70 176 1.83 1.90 1.97 205 2.13
7.50 110 114 1.19 124 1.29 1.34 140 145 151 157 1.63 169 1.75 1.8 189 196 2.03
18.00 106 1.10 1.15 1.19 1.24 129 134 139 145 1.50 1.56 162 168 174 1.81 1.87 1.94
18.50 102 106 1.11 115 1.20 1.24 1.29 134 139 145 1.50 156 1.61 167 173 179 1.86
19.00 0.99 1.03 1.07 111 115 120 125 1.29 134 139 144 150 1.35 161 166 172 178
19.50 095 099 1.03 1.07 111 116 120 125 129 134 1.39 144 149 155 160 166 1.72
20.00 092 096 1.00 104 1.08 112 116 121 125 1.30 1.34 139 144 149 154 160 165
20.50 089 093 097 100 104 1.08 112 117 121 125 1.30 1.3¢4 1.39 144 149 154 139
21.00 0.87 0.90 094 097 101 105 109 113 117 1.21 1.25 130 1.3¢ 139 144 149 154
21.50 084 088 091 094 098 1.02 105 109 113 117 1.21 1.26 1.30 1.35 1.39 144 149
22.00 08 0.8 08 092 09 099 102 106 110 114 .18 122 1.26 130 1.35 139 144
22.30 0.80 0.83 0.86 0.89 0.92 096 099 103 107 1.10 1.14 1.18 122 1.26 131 135 1.39
23.00 0.77 0.80 0.84 087 0.90 0.93 097 100 1.04 1.07 111 1.15 119 123 127 131 135
23.50 075 078 081 084 0.87 091 094 097 101 104 1.08 1.11 115 119 1.23 127 131
24.00 0.73 0.76 079 082 085 0.8 091 095 098 101 105 1.08 1.12 1.16 1.19 1.23 1.27
24.50 0.72 074 077 0.80 0.83 0.86 089 092 095 0.99 1.02 105 1.09 1.13 1.16 1.20 1.24
25.00 0.70 073 075 078 0.81 0.84 087 09 093 09 0.9 1.03 1.06 1.10 1.13 1.17 1.20
25.50 068 071 073 076 0.79 0.82 0.85 088 091 0.94 0.97 1.00 1.03 1.07 110 1.14 1.17
26.00 067 069 072 0.74 077 080 0.83 086 0.88 091 0.94 098 1.01 1.04 1.07 1.11 1.14
26.50 065 0.68 070 073 0.75 0.78 081 0.84 0.86 0.89 092 0.95 098 101 105 1..08 1.11
27.00 064 066 069 071 074 076 079 0.82 084 0.87 090 093 09 099 1.02 105 1.09
28.00 0.61 0.63 066 068 070 073 075 078 0.81 0.83 0.86 0.89 0.92 094 097 100 1.04
29.00 039 061 063 0.65 067 070 072 075 077 0.80 0.82 0.85 088 090 093 09 099
30.00 036 0.58 0.60 063 065 067 069 072 074 0.76 0.79 081 084 087 089 092 095

“The values listed are the magnification ratios
cornea). The magnification ratio is computed assuming a 68-mm axial distance from obje

(Purkinje I or III). Negative values indicate an inverted IOL image.

*These values are the refracting power in diopters of the anterior surface of the IOL in aqueous (n=1.3360

(n=1.4917) is also the total power (equivalent power), since the posterior surface is plano.
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Table 4. Magnification ratio for the IOL image size to the corneal image size (anterior chamber depth = 3 mm).*

IOL Corneal Power (Diopters)
Powert 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
0.00 3.09 311 -3.12 -3.13 -3.14 -3.16 -3.17 -3.18 -3.19 -3.20 -3.21 -3.23 -3.24 -3.25 -3.26 -3.27 -3.28
1.00 3.8 -3.85 -3.84 -3.84 -3.83 -3.83 -3.82 -3.82 -3.82 -3.81 -3.81 -3.81 -3.81 -3.81 -3.81 -3.81 -3.81
2.00 5.07 -3.01 -4.96 -492 487 -483 -4.80 -4.76 -473 470 -467 -464 -461 -439 -457 -4.55 -4.53
3.00 _7.17 -7.00 -6.85 -6.71 -6.58 -6.46 -6.35 -6.24 -6.14 -6.05 -5.97 -5.89 -5.81 -5.74 -5.68 -5.61 -3.56
4.00 -11.10 -10.70 -10.30 -9.96 -9.63 -9.33 -9.05 -8.79 -854 -832 -8.11 -7.91 -7.73 -7.57 -T.41 -7.27 -7.13
5.00 11.80 13.00 14.20 15.60 17.20 18.80 20.60 -13.40 -12.90 -12.40 -11.90 -11.50 -11.10 -10.70 -10.40 -10.00 -9.73
6.00 7.54 822 897 980 10.70 11.70 12.80 14.00 15.40 16.80 18.40 20.10 22.00 24.00 -15.60 -15.00 -14.30
7.00 527 569 6.14 663 7.16 7.75 &40 911 9.89 10.80 11.70 12.80 13.90 15.20 16.60 18.10 19.70
8.00 398 496 455 487 521 558 599 6.42 690 7.42 7.99 861 929 10.00 10.90 11.80 12.80
9.00 3.17 337 358 381 405 430 4538 487 519 553 590 630 673 7.20 7.70 826 8.87
10.00 263 278 294 311 3.29 348 368 3.89 412 436 462 490 520 5531 585 6.22 6.62
11.00 224 236 249 262 276 291 3.07 323 340 3539 3.78 399 421 444 468 495 5.23
12.00 195 205 216 227 238 250 263 276 290 3.04 319 335 3.52 370 3.89 4.09~ 430
12.50 1.83 1.93 202 212 223 233 245 257 269 282 29 310 3.26 342 358 3.76 3.95
13.00 1.73 1.81 190 199 209 219 229 240 2532 263 276 283 3.03 3.17 332 348 364
13.50 163 1.71 1.79 1.88 1.97 2.06 216 226 2.36 247 258 270 2.83 296 3.09 3.24 3.38
14.00 1.55 162 1.70 1.78 1.8 1.95 203 213 222 232 243 254 265 2.77 289 3.02 3.16
14.50 147 154 161 169 1.76 1.8 193 201 210 219 229 239 249 260 2.72 284 296
15.00 140 1.47 154 160 168 175 1.83 191 199 208 217 226 236 246 2356 267 278
15.50 134 1.40 146 1.53 160 167 174 1.81 1.89 197 206 214 223 233 242 252 263
16.00 128 1.34 140 146 152 159 166 1.73 1.80 1.8 196 204 212 221 230 239 249
16.50 123 128 134 140 146 152 159 165 1.72 1.79 1.86 1.94 202 210 218 227 236
17.00 118 123 129 134 140 146 152 158 165 1.71 1.78 1.8 1.93 200 208 216 225
17.50 1.14 119 1.24 129 1.34 140 146 152 1538 164 1.71 1.77 184 191 1.99 207 215
18.00 1.09 1.14 1.19 1.24 129 134 140 146 151 157 164 170 1.77 183 190 1.98 2.05
18.50 106 1.10 1.15 1.19 124 129 135 140 146 151 157 163 169 176 1.83 1.89 196
19.00 1.02 1.06 1.11 1.15 1.20 1.25 1.30 135 140 146 151 157 163 169 1.75 1.82 1.89
19.50 099 1.03 107 1.11 1.16 1.20 125 130 135 1.40 1.46 1.51 157 163 169 1.75 151
20.00 095 099 103 108 1.12 1.16 1.21 126 130 135 1.40 146 151 157 162 168  1.74
20.50 092 09 100 1.04 1.08 1.13 1.17 1.21 126 131 136 141 146 151 157 162 1.68
21.00 090 093 097 1.01 105 109 1.13 1.18 1.22 127 131 136 141 146 151 157 1.62
21.50 087 091 094 098 1.02 106 1.10 1.14 1.18 1.23 1.27 132 136 141 146 151 1.57
22.00 085 088 091 095 099 1.03 1.06 1.10 1.15 1.19 1.23 1.28 1.32 1.37 142 147 132
22.50 082 085 089 092 09 1.00 1.03 1.07 1.11 1.15 1.19 1.24 1.28 1.33 137 1.42 1.47
23.00 0.80 0.83 08 090 093 097 1.00 1.04 108 1.12 1.16 1.20 1.24 1.29 133 138 1.42
23.50 0.78 081 084 087 091 094 098 1.01 105 1.09 1.13 1.17 121 125 129 134 1.38
24.00 076 079 082 08 088 092 095 099 1.02 1.06 1.10 1.13 1.17 1.21 125 1.30 134
24 .50 074 077 080 083 08 089 093 09 099 1.03 1.07 1.10 1.14 1.18 122 126 130
25.00 0.72 075 078 081 084 087 090 094 097 1.00 1.04 1.07 111 1.15 1.19 1.23 1.27
25.50 070 073 076 079 082 085 088 091 054 098 1.01 105 1.08 1.12 1.16 1.19 1.23
26.00 069 072 074 077 080 083 08 08 092 09 099 1.02 105 109 1.13 1.16 1.20
26.50 067 070 073 075 078 081 0.8 087 09 093 09 100 1.03 1.06 1.10 1.13 1.17
27.00 066 068 071 074 076 079 082 08 088 091 094 097 1.00 1.04 107 1.11 1.14
28.00 063 065 068 070 073 0.76 078 081 084 087 090 093 09 099 1.02 1.05 1.09
29.00 060 063 065 067 070 072 075 078 080 083 0.8 089 092 095 098 1.01 1.04
30.00 058 060 063 065 067 070 072 075 077 080 082 085 088 091 094 09 0.99

“The values listed are the magnification ratios of Purkinje III (produced by the anterior surface of the IOL) to Purkinje I (produced by the
cornea). The magnification ratio is computed assuming a 68-mm axial distance from object target to the focused biomicroscopic image
(Purkinje I or III). Negative values indicate an inverted IOL image.

"These values are the refracting power in diopters of the anterior surface of the IOL in aqueous (n=1.3360), which for a convexoplano lens
(n=1.4917) is also the total power (equivalent power), since the posterior surface is plano.
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Table 5. Magnification ratio for the IOL image size to the corneal image size (anterior chamber depth = 3.5 mm).*

Corneal Power (Diopters)

I0L
Powert 36 37 38 39 40 41 42 43 £ 45 46 47 48 49 50 51 52
0.00 -3.13 -3.15 -3.16 -3.18 -3.19 -3.21 -3.22 -3.23 -3.25 -3.26 -3.27 -3.29 -3.30 -3.31 -3.33 -3.34 -3.35
1.00 -3.89 -3.89 -3.88 -3.88 -3.88 -3.87 -3.87 -3.87 -3.87 -3.87 -3.87 -3.87 -3.87 -3.87 -3.87 -3.87 -3.87
2.00 -5.08 -5.03 -4.98 494 490 -4.86 -483 -479 -476 -4.73 -4.71 -468 -466 -464 -462 -460 -4.58
3.00 -7.11 -6.95 -6.81 -6.68 -6.55 -6.44 -6.33 -6.23 -6.14 -6.05 -5.97 -5.89 -5.82 -5.76 -3.69 -5.64 -5.58
4.00 -10.80 -10.40 -10.10 -9.75 -9.45 -9.16 -8.89 -8.64 -8.42 -820 -8.01 -7.82 -7.65 -7.50 -7.35 -7.21 -7.09
5.00 12.20 13.50 14.80 16.20 17.80 19.50 -13.50 -13.00 -12.50 -12.00 -11.50 -11.10 -10.80 -10.40 -10.10 -9.79 -9.51
6.00 7. 8.60 9.40 10.30 11.30 12.30 13.530 14.80 16.20 17.70 19.40 21.20 23.10 -15.50 -14.90 -14.30 -13.70
7.00 551 595 6.4 6.97 755 819 8.89 967 10.50 11.50 12.50 13.60 14.90 16.20 17.70 19.40 2L10
5.00 415 445 477 511 548 589 633 681 7.33 791 853 922 998 10.80 11.70 12.70 13.90
9.00 331 352 375 399 425 453 483 515 550 587 628 672 7.20 7.73 830 8.93 9.6l
10.00 274 290 3.07 3.25 3.45 365 3.87 410 435 462 491 521 5534 59 628 6.70 7.15
11.00 233 246 260 274 289 3.05 3.22 340 359 379 400 423 447 473 501 530 5.62
12.00 2.03 213 225 236 249 262 275 290 3.05 3.21 3.37 3.55 3.74 3.94 415 4.37 4.61
12.50 1.90 200 210 221 232 244 257 269 283 297 312 3.28 3.45 3.63 3.81 4.01 4.22
13.00 1.79 1.88 1.98 2.08 218 229 240 252 264 277 291 3.05 3.20 336 353 3.71 3.89
13.50 1.69 1.78 1.87 1.96 2.05 215 226 236 248 260 272 28 299 313 328 344 3.6l
14.00 1.61 1.68 1.77 1.85 194 203 213 223 233 244 256 268 280 293 3.07 321 3.37
14.50 1.53 160 168 176 1.8 192 201 211 220 230 241 252 263 275 288 3.01 3.15
15.00 145 152 159 167 175 183 191 200 209 218 228 238 249 260 271 283 296
15.50 1.39 145 152 1.59 166 1.74 1.8 1.90 1.98 207 216 226 235 246 256 268 279
16.00 1.33 1.39 145 152 1539 166 1.73 181 1.89 197 205 214 223 233 243 253 2.64
16.50 1.27 1.33 1.39 145 1.52 159 165 1.73 180 1.8 196 204 213 222 231 241 251
17.00 1.22 128 1.34 1.39 146 1.52 158 1.65 1.72 1.79 187 195 203 211 220 229 238
17.50 1.18 1.23 1.28 134 140 146 152 158 165 172 179 186 1.94 202 210 219 2.27
18.00 1.13 1.18 1.23 1.29 134 140 146 152 158 165 1.72 1.78 1.8 193 201 209 217
18.50 1.09 1.14 1.19 1.24 129 1.35 140 146 152 158 165 1.71 178 1.8 193 2.00 2.08
19.00 1.05 1.10 1.15 1.20 1.25 130 1.35 1.41 146 152 158 165 1.71 178 185 192 199
19.50 1.02 1.06 1.11 1.16 1.20 1.25 130 136 1.41 147 153 159 165 1.71 1.78 185 1.92
20.00 099 1.03 107 112 1.16 1.21 126 131 136 142 147 153 159 165 171 178 1.84
20.50 09 100 104 108 1.13 1.17 1.22 1.27 132 137 142 148 153 159 165 171 1.7
21.00 093 097 1.01 105 1.09 1.13 1.18 1.23 1.27 1.32 1.37 143 148 154 1359 165 1.71
21.50 090 094 098 102 106 1.10 1.14 1.19 1.23 1.28 133 138 1.43 1.49 154 160 1.66
22.00 087 091 095 099 103 1.07 1.11 1.15 120 124 1.29 134 1.39 144 149 154 1.60
22.50 08 088 092 09 1.00 104 108 1.12 116 1.20 1.25 1.30 1.34 139 144 150 155
23.00 083 08 09 093 097 101 105 109 1.13 1.17 1.21 1.26 1.30 1.35 140 145 1.50
23.50 0.80 084 087 091 094 098 1.02 106 1.10 1.14 1.18 1.22 127 131 136 141 146
24.00 078 082 085 0.8 092 095 099 103 1.07 111 1.15 1.19 1.23 1.27 1.32 1.37 141
24.50 0.76 0.80 083 08 089 093 09 100 104 108 1.11 1.16 1.20 1.24 128 133 1.37
25.00 075 0.78 0.81 0.8 087 091 094 097 101 1.05 1.09 1.12 1.16 1.21 1.25 1.29 1.34
25.50 073 076 079 082 0.8 0.8 092 095 099 1.02 1.06 1.10 1.13 1.17 1.22 1.26 1.30
26.00 071 074 077 080 0.83 0.8 0.8 093 09 100 1.03 1.07 1.11 1.14 1.18 1.22 1.27
26.50 069 072 075 078 081 0.84 087 09 094 097 101 1.04 1.08 1.12 1.15 1.19 1.23
27.00 068 071 073 076 079 0.82 0.8 088 092 09 098 1.02 1.05 1.09 1.13 116 1.20
28.00 065 068 070 073 076 079 081 08 087 091 094 097 100 104 107 111 1.15
29.00 062 065 0.67 070 073 075 078 081 084 087 09 093 09 099 1.03 1.06 1.09
30.00 060 062 0.65 067 070 072 075 078 0.80 083 086 089 092 095 098 1.01 1.05

"The values listed are the magnification ratios of Purkinje III (produced by the anterior surface of the IOL) to Purkinje I (produced by the
cornea). The magnification ratio is computed assuming a 68-mm axial distance from object target to the focused biomicroscopic image
(Purkinje I or III). Negative values indicate an inverted IOL image.

"These values are the refracting power in diopters of the anterior surface of the IOL in aqueous (n=1.3360), which for a convexoplano lens
(n=1.4917) is also the total power (equivalent power), since the posterior surface is plano.
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Table 6. Magnification ratio for the IOL image size to the corneal image size (anterior chamber depth = 4 mm).*

IOL Corneal Power (Diopters)

Powert 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 32
0.00 -3.18 -3.19 -3.21 -3.23 -3.24 -3.26 -3.27 -3.29 -3.31 -3.32 -3.34 -3.35 -3.37 -3.38 -3.39 -3.4]1 -3.42
1.00 -3.93 -3.93 -3.92 -392 -3.92 -3.92 -392 -3.92 -3.92 -3.92 -3.92 -3.93 -3.93 -3.93 -3.93 -3.94 -3.94
2.00 -5.10 -5.05 -5.01 -4.96 -493 489 -486 -483 -480 477 -475 -4.73 -4.71 -469 -467 -465 -4.64
3.00 -7.06 -6.91 -6.77T -6.64 -653 -6.42 -6.31 -6.22 -6.13 -6.05 -5.97 -5.90 -3.83 -3.77 -5.72 -5.66 -5.61

4.00 -10.60 -10.20 -9.88 -9.57 -9.27 -9.00 -8.75 -8.52 -8.30 -8.10 -7.91 -7.74 -7.58 -7.43 -7.30 -7.17 -7.05
5.00 12.70 14.00 15.40 16.90 18.50 -13.60 -13.00 -12.50 -12.10 -11.60 -11.20 -10.80 -10.50 -10.10 -9.85 -9.57 -9.31

6.00 8.23 9.00 9.86 10.80 11.80 13.00 14.20 15.60 17.10 18.70 20.40 22.30 -15.50 -14.80 -14.20 -13.60 -13.10
7.00 576 6.24 6.76 7.33 7.96 8.65 941 10.30 11.20 12.20 13.30 14.60 15.90 17.40 19.00 20.70 22.60
8.00 434 465 500 537 577 622 6.70 7.22 7.80 843 912 9.89 10.70 11.60 12.70 13.80 15.00
9.00 345 367 392 418 446 477 509 545 583 6.25 670 7.19 7.73 831 896 9.66 10.40
10.00 285 3.02 321 340 361 3.84 408 433 461 490 522 553 3593 632 676 7.22 7.73
11.00 242 256 271 286 3.03 3.20 3.39 3.58 3.79 4.01 425 450 477 3506 537 570 6.06
12.00 211 222 234 247 260 274 289 3.04 3.21 338 3.57 3.76 3.97 4.19 443 468 1.94
12.50 1.98 208 219 231 243 256 269 283 298 314 330 348 366 3.8 407 429 452
13.00 1.86 1.96 206 217 228 239 252 264 278 292 3.07 323 340 357 3.76 3.96 4.17
13.50 176 1.85 194 204 214 225 236 248 261 274 287 3.02 3.17 3.33 349 3.67 3.86
14.00 1.67 1.75 1.84 1.93 2.02 212 223 234 245 257 270 283 296 3.11 3.26 342 3.59
14.50 1.58 166 1.74 1.83 1.92 201 211 221 231 242 2534 266 279 292 3.06 3.21 3.36
15.00 151 158 166 174 1.82 191 200 209 219 229 240 251 263 275 288 3.0l 3.15
15.50 1.44 151 158 166 1.73 181 190 1.99 208 217 227 238 249 260 272 284 297
16.00 138 144 151 138 165 173 181 1.89 1.98 207 216 226 236 246 257 269 281
16.50 1.32 138 145 151 158 165 173 1.81 1.89 197 206 215 224 234 245 255 266
17.00 1.27 133 139 145 152 158 165 1.73 1.80 1.8 196 2.05 214 223 233 243 253
17.50 1.22 127 133 139 145 152 159 166 1.73 1.80 1.88 196 204 213 222 232 241
18.00 117 123 128 134 140 146 152 159 166 1.73 1.80 1.88 1.96 204 212 221 230
18.50 1.13 118 123 129 135 1.40 146 1533 159 166 1.73 180 1.8 195 203 212 221
19.00 1.09 1.14 119 124 130 135 141 147 153 160 166 1.73 1.80 188 195 2.03 2.11
19.50 1.0 1.10 1.15 1.20 1.25 1.31 136 142 148 154 160 167 1.73 1.80 188 1.95 2.03
20.00 .02 1.07 111 116 1.21 126 131 137 143 148 154 161 167 1.74 181 188 1.95
20.50 099 1.03 1.08 1.12 1.17 1.22 127 132 138 143 149 155 161 168 174 181 1.88
21.00 09 1.00 1.04 1.09 1.13 1.18 123 128 133 139 144 150 1.5 162 168 175 1.81
21.50 093 097 101 1.06 1.10 1.14 1.19 124 129 134 139 145 151 1.3 162 169 175
22.00 09 094 098 1.02 1.07 1.11 116 120 1.25 130 135 140 146 1.51 157 163 1.69
22.50 08 092 09 09 104 108 1.12 117 1.21 1.26 131 136 1.41 147 152 158 1.64
23.00 085 089 093 097 1.01 105 1.09 113 1.18 1.22 127 132 1.37 1.42 147 153 1.59
23.50 0.83 087 090 094 098 1.02 106 1.10 1.14 1.19 1.23 1.28 1.33 1.38 1.43 148 1.54
24.00 081 084 088 092 095 099 1.03 1.07 1.11 1.16 1.20 1.25 129 1.34 1.39 144 149
24.50 079 082 08 089 093 097 1.00 1.04 108 1.12 1.17 121 1.26 1.30 135 140 1.45
25.00 0.7 0.80 0.84 087 091 054 098 102 1.06 1.10 1.14 1.18 122 1.27 1.31 1.36 141
25.50 075 078 082 085 088 092 09 099 1.03 1.07 1.11 1.15 1.19 1.23 1.28 1.32 1.37
26.00 073 077 080 083 086 090 093 097 1.00 1.04 108 112 1.16 1.20 1.25 129 1.34
26.50 072 075 078 081 084 087 091 094 098 1.02 105 1.09 1.13 1.17 121 1.26 1.30
27.00 070 073 076 0.79 082 085 089 092 09 099 1.03 1.07 1.10 1.14 1.18 1.23 1.27
28.00 0.67 070 073 076 079 082 085 088 091 095 098 1.02 1.05 1.09 1.13 1.17 1.21
29.00 0. 067 070 073 075 078 081 084 087 09l 094 097 1.01 1.04 1.08 1.12 1.15
30.00 062 064 067 070 072 075 078 081 084 087 090 0.93 096 1.00 1.03 1.07 1.10

“The values listed are the magnification ratios of Purkinje III (produced by the anterior surface of the IOL) to Purkinje I (produced by the
cornea). The magnification ratio is computed assuming a 68-mm axial distance from object target to the focused biomicroscopic image
(Purkinje I or III). Negative values indicate an inverted IOL image.

"These values are the refracting power in diopters of the anterior surface of the IOL in aqueous (n=1.3360), which for a convexoplano lens
(n=1.4917) is also the total power (equivalent power), since the posterior surface is plano.
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Table 7. Magnification ratio for the IOL image size to the corneal image size (anterior chamber depth = 4.5 mm).*

Corneal Power (Diopters)

IOL
Powert 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
0.00 -3.22 -3.24 -3.26 -3.28 -3.29 -3.31 -3.33 -3.35 -3.36 -3.38 -3.40 -3.42 -3.43 -3.45 -3.47 -3.48 -3.50
1.00 -3.97 -3.97 -3.97 -3.97 -3.97 -3.97 -3.97 -3.97 -3.98 -3.98 -3.98 -399 -3.99 -4.00 -400 -401 -4.02
2.00 -5.11 -5.07 -5.03 499 495 492 489 -486 -484 -482 479 477 476 -474 -472 471 -4.70
3.00 -7.01 -6.87 -6.74 -6.62 -6.50 -6.40 -6.30 -6.21 -6.13 -6.05 -5.98 -591 -5.85 -5.79 -3.74 -5.69 -5.65
4.00 -10.40 -10.00 -9.69 -9.39 -9.11 -8.86 -8.62 -840 -8.19 -8.00 -7.83 -7.67 -7.52 -7.38 -7.25 -7.13 -7.02
5.00 13.20 14.50 15.90 17.50 19.10 -13.10 -12.60 -12.10 -11.70 -11.30 -10.90 -10.50 -10.20 -9.91 -9.63 -9.38 -9.14
6.00 860 9.42 10.30 11.30 12.40 13.60 14.90 16.40 17.90 19.60 21.40 -15.40 -14.80 -14.20 -13.60 -13.10 -12.60
7.00 6.03 634 7.10 7.71 839 9.14 9.97 10.90 11.90 13.00 14.20 15.50 17.00 18.50 20.30 22.10 24:10
8.00 433 487 524 565 6.09 657 7.09 767 830 899 976 10.60 11.50 12.50 13.70 14.90 16.30
9.00 3.39 3.84 410 439 469 503 538 577 6.19 665 7.15 7.70 830 896 9.68 10.50 11.30
10.00 297 3.15 3.35 357 3.79 404 430 458 4.8 521 556 594 635 679 728 7.8 8.38
11.00 252 267 2.83 3.00 3.17 336 3.56 3.78 400 425 451 479 509 541 576 6.13 6.54
12.00 219 231 244 2538 272 287 3.03 3.21 3.39 358 3.78 4.00 423 447 474 502 5.32
12.50 2.05 217 228 241 254 268 282 298 314 331 350 3.69 3.89 411 435 459 486
13.00 1.93 204 215 226 238 251 264 278 293 3.08 3.25 3.42 361 3.80 4.01 423 447
13.50 1.82 1.92 202 213 224 236 248 261 274 288 3.03 3.19 336 354 372 392 413
14.00 1.73 1.82 191 201 211 222 233 245 258 271 285 299 314 3.30 347 3.65 3.84
14.50 1.64 1.73 1.81 1.91 200 210 221 232 243 255 268 281 295 3.10 325 342 3.59
15.00 1.56 1.64 1.72 1.81 1.90 1.99 209 219 230 241 2533 265 278 292 3.06 3.21 3.37
15.50 1.49 157 164 1.72 1.81 1.90 199 208 218 229 240 251 263 276 289 3.03 3.17
16.00 1.43 150 1.57 165 173 181 1.8 198 208 217 228 238 249 261 273 286 299
16.50 1.37 143 150 157 165 1.73 1.8 189 198 207 217 227 237 248 239 271 284
17.00 1.31 138 1l.44 151 138 1.65 1.73 1.81 1.89 1.98 207 216 226 236 247 258 270
17.50 1.6 1.32 1.38 145 152 159 166 1.73 1.81 189 198 207 216 225 235 246 257
18.00 1.21 127 1.33 1.39 146 152 139 166 174 181 189 198 206 215 225 235 245
18.50 1.17 1.23 1.28 134 140 146 153 160 167 174 182 190 1.98 206 215 225 2.34
19.00 1.13 1.18 1.24 1.29 135 141 147 154 161 167 175 1.8 1.90 198 207 215 224
19.50 1.09 1.14 1.19 1.25 130 1.36 142 148 155 161 168 175 1.83 1.90 198 2.07 215
20.00 1.06 110 115 121 1.26 1.31 137 143 149 156 162 169 1.76 1.83 191 199 2.07
20.50 1.02 1.07 1.12 1.17 1.22 1.27 133 138 144 150 156 163 1.70 1.77 1.8 191 1.99
21.00 099 1.04 108 1.13 1.18 1.23 128 134 139 145 151 157 164 1.71 177 185 192
21.50 096 1.01 105 1.10 1.14 1.19 124 130 135 141 146 152 1538 165 1.71 178 1.85
22.00 094 098 1.02 1.06 1.11 1.16 121 126 131 136 1.42 147 133 139 166 1.72 1.79
22.50 091 09 099 1.03 1.08 1.12 1.17 1.22 1.27 132 137 143 149 1534 161 167 1.73
23.00 0.8 092 09 1.00 1.05 109 1.14 1.18 1.23 128 133 139 1.4 130 156 162 1.68
23.50 0.8 0.9 094 098 1.02 106 1.10 1.15 1.20 1.24 129 135 1.40 145 151 157 163
24.00 0.8 088 091 095 099 1.03 1.07 112 1.16 1.21 1.26 1.31 1.36 141 147 152 1.58
24.50 082 085 089 093 097 1.01 105 1.09 1.13 118 1.22 1.27 132 137 142 148 153
25.00 0.80 0.83 087 0.9 094 098 102 106 110 1.15 1.19 1.24 1.28 133 138 144 149
25.50 078 081 08 0.8 092 09 099 1.03 1.07 1.12 1.16 1.20 125 130 135 1.40 1.45
26.00 076 079 083 08 09 093 097 101 105 1.09 1.13 1.17 1.22 1.26 131 136 1.4l
26.50 0.74 077 081 0.84 087 091 095 098 1.02 106 110 1.14 1.19 1.23 128 133 1.38
27.00 073 076 079 0.82 085 089 092 09 1.00 1.04 1.08 1.12 116 120 1.25 129 134
28.00 069 072 075 079 0.8 085 088 092 09 09 103 1.07 1.11 1.15 1.19 1.23 1.28
29.00 067 069 072 075 078 081 085 088 091 09 098 1.02 1.06 1.09 1.13 118 1.22
30.00 064 067 069 072 075 078 081 084 087 091 09 098 1.01 1.05 1.09 112 1.16

"The values listed are the magnification ratios of Purkinje III (produced by the anterior surface of the IOL) to Purkinje I (produced by the
cornea). The magnification ratio is computed assuming a 68-mm axial distance from object target to the focused biomicroscopic image
(Purkinje I or III). Negative values indicate an inverted IOL image.

"These values are the refracting power in diopters of the anterior surface of the IOL in aqueous (n=1.3360), which for a convexoplano lens
(n=1.4917) is also the total power (equivalent power), since the posterior surface is plano.
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Table 8. Magnification ratio for the IOL image size to the corneal image size (anterior chamber depth = 5 mm).*

IOL Corneal Power (Diopters)

Powert 36 37 38 39 40 41 42 43 4 45 46 47 48 49 30 31 52
0.00 -3.27 -3.29 -3.31 -3.33 -3.35 -3.37 -3.39 -3.41 -3.43 -3.45 -3.46 -3.48 -3.50 -3.52 -3.34 -3.36 -3.58%
1.00 401 -401 -4.01 -401 -4.01 -4.02 -4.02 -403 -4.03 -4.04 -4.04 -405 -4.06 -4.07 -4.07 -4.08 -4.09
2.00 -5.13 -5.09 -5.05 -5.02 -4958 -495 -493 -490 -488 -486 -4.84 482 481 -480 -478 -477 -4.76
3.00 6.96 -6.83 -6.71 -6.59 -6.48 -6.39 -6.29 -6.21 -6.13 -6.06 -5.99 -593 -587 -5.82 -3.77 -5.73 -5.68

4.00 -10.10 -9.81 -951 -9.23 -8.97 872 -850 -8.29 -810 -7.92 -7.76 -7.60 -T.46 -7.33 -7.21 -7.10 -7.00
5.00 13.60 15.00 16.30 18.10 -13.20 -12.70 -12.20 -11.80 -11.40 -11.00 -10.60 -10.30 -9.98 -9.70 -9.44 -920 -8.98

6.00 898 9.85 10.80 11.90 13.00 14.30 15.70 17.20 18.80 20.60 22.50 -14.70 -14.10 -13.60 -13.10 -12.60 -12.10
7.00 6.30 6.85 7.46 8.12 885 9.66 10.60 11.50 12.60 13.80 15.10 16.30 18.10 19.70 21.60 23.50 -17.20
8.00 474 5.10 530 3594 642 694 752 815 8.84 9.60 10.40 11.40 12.40 13.50 14.70 16.10 17.60
9.00 375 4.02 430 461 494 530 570 6.12 659 7.09 7.65 826 892 966 10.50 11.40 12.30
10.00 3.09 329 351 374 399 425 454 485 518 554 593 635 681 731 7.8 845 9.10
11.00 262 278 295 314 3.33 333 3.75 3.99 424 451 480 511 544 580 6.19 6.62 7.08
12.00 228 241 255 269 28 3.02 319 338 3538 379 4.0l 425 451 478 508 540 574
12.50 2,13 225 238 2532 266 281 297 3.14 331 350 371 392 415 439 465 493 3523
13.00 2.01 212 224 236 249 263 277 293 3.09 326 344 363 3.84 406 429 4534 480
13.50 1.90 2.00 2.11 222 234 247 260 274 289 3.05 321 339 357 3.77 398 420 444
14.00 1.80 1.89 1.99 210 221 233 245 2358 271 28 3.01 317 334 352 371 391 412
14.50 1.70 1.79 1.89 199 209 220 231 243 256 269 283 298 313 3.29 347 3.65 3.84
15.00 1.62 1.71 180 1.8 198 209 219 230 242 254 267 281 295 3.10 3.26 3.43 3.60
15.50 1.5 1.63 1.71 1.80 1.89 1.98 208 219 229 241 253 265 279 292 3.07 3.23 3.39
16.00 1.48 156 1.63 1.72 1.80 1.8 198 2.08 218 229 240 2352 264 277 290 3.05 3.20
16.50 1.42 149 156 1.64 1.72 1.80 1.89 1.98 208 218 228 239 251 263 275 289 3.03
17.00 1.36 1.43 150 1.57 165 1.73 1.81 1.90 1.99 208 218 228 239 250 262 274 287
17.50 1.31 137 144 151 158 166 1.73 1.82 190 199 208 218 228 239 230 261 273
18.00 1.26 1.32 138 145 1.52 -1.59 166 174 1.82 191 1.99 209 218 228 238 249 261
18.50 1.21 127 1.33 140 146 1.53 160 167 175 1.83 1.91 200 209 218 228 238 249
19.00 1.17 1.23 129 135 141 147 134 161 168 1.76 1.84¢ 192 201 209 219 229 239
19.50 1.13 1.19 124 130 1.36 1.42 148 155 162 169 177 1.8 193 201 210 219 229
20.00 1.09 1.15 1.20 1.25 1.31 137 143 150 156 163 170 1.78 186 1.94 2.02 2.11 220
20.50 1.06 1.11 1.16 1.21 1.27 133 139 145 151 1538 164 1.72 1.79 187 1.95 203 212
21.00 1.03 108 1.12 1.18 1.23 128 134 140 146 152 1539 166 1.73 1.80 1.88 196 2.04
21.50 1.00 1.04 1.09 1.14 1.19 1.24 130 135 141 1.47 154 160 167 1.74 1.81 189 1.97
22.00 097 101 106 1.11 1.16 1.21 1.26 1.31 137 143 149 155 162 168 175 183 1.90
22.50 0.94 098 1.03 1.07 1.12 1.17 122 127 133 138 14 150 156 163 170 177 184
23.00 092 096 1.00 1.04 1.09 1.14 1.19 1.24 129 134 140 146 152 158 164 1.71 178
23.50 0.89 093 097 102 106 1.11 1.15 1.20 125 1.30 136 141 147 153 159 166 1.73
24.00 087 091 095 09 1.03 108 1.12 1.17 1.22 127 132 137 143 149 155 161 167
24.50 085 088 092 09 100 105 109 1.14 1.18 1.23 1.28 134 139 145 150 156 162
25.00 0.83 0.8 090 094 098 1.02 1.06 1.11 1.15 1.20 125 130 135 1.41 146 152 158
23.50 0.81 084 0588 092 095 099 104 1.08 1.12 1.17 1.22 1.27 132 137 142 148 154
26.00 0.79 0.8 08 089 093 097 101 105 1.10 1.14 1.19 1.23 1.28 133 138 144 149
26.50 0.77 080 0.8 087 091 09 099 1.03 1.07 111 116 120 125 130 1.35 140 1.46
27.00 0.75 0.78 0.82 0.8 089 093 0.9 1.00 1.04 1.09 1.13 1.17 1.22 1.27 1.32 137 1.42
28.00 072 075 078 0.8 0.8 0.8 092 09 100 1.04 108 1.12 1.16 1.21 1.25 130 1.35
29.00 069 072 075 078 081 08 08 092 095 099 1.03 1.07 1.11 115 120 1.24 1.29
30.00 066 069 072 075 078 081 084 08 091 09 09 102 106 110 1.14 1.19 1.23

“The values listed are the magnification ratios of Purkinje III (produced by the anterior surface of the IOL) to Purkinje I (produced by the
cornea). The magnification ratio is computed assuming a 68-mm axial distance from object target to the focused biomicroscopic image
(Purkinje I or III). Negative values indicate an inverted IOL image.

*These values are the refracting power in diopters of the anterior surface of the IOL in aqueous (n=1.3360), which for a convexoplano lens
(n=1.4917) is also the total power (equivalent power), since the posterior surface is plano.
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materials such as glass, silicone, or the crystalline lens.
When refractive surprises occur following IOL im-
plantation, the IOL power can be directly checked
without lens removal. Knowing the exact power of the
implanted lens will assist in making a more accurate
selection of the lens power for the second eye. When a
lens exchange is being contemplated because of an
intolerable postoperative refractive error, the power of
a lens within the eve can be determined prior to sur-
gery, assuring that the appropriate exchange is made.
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