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Automated refraction in anterior chamber pseudophakia

Table 1 Degree of agreement between autorefractive and
clinical refractive data of various refractive components

Autorefractor reading: no. (%)

Reliable Lessreliable  Total
Refractive component  (n=57) (n=23) (n=80)
Spherical equivalent
+0:25D 35 (61%) 14 (61%) 49 (61%)
*0-50 D 53(93%) 18 (78%) 71 (89%)
*+1-:00D 56 (98%) 21 (91%) 77 (97%)
Sphere power
*0-25D 44 (77%) 14 (61%) 58 (73%)
+0-50 D 56 (98%) 16 (70%) 72(91%)
+1-00D 57 (100%) 21(91%) 78 (99%)
Cylinder power
+0-25D 37 (65%) 8(35%) 45 (56%)
+0-50D 48 (84%) 18 (78%) 66 (82%)
+1-00D 55 (96%) 20(87%) 75 (93%)
Cylinder axis
+5° 43 (75%) 17 (74%) 60 (75%)
*10° 53(93%) 20 (87%) 73 (91%)
>10° 2(4%) 2(9%) 4(5%)
*NC 2 (4%) 1(4%) 3(4%)

n=Number of eyes (patients).
*No cylinder in one of the methods of refraction.

in the reliable and less reliable autorefractive
data groups were compared by the ¥’ test. There
was no statistically significant difference
between the two AR groups in spherical equival-
ence (p>0-05), cylinder power (p>0-5) or
cylinder axis (p>0-3), but there was a significant
difference in sphere power (p<<0-005).

Autorefraction indicated a cylinder power in
three eyes (one in the reliable group and two in
the less reliable group) where none was found on
clinical testing. The cylinder powers, in dioptres
(‘plus’), were 0-37, 0-5, and 0-75 respectively.

The mean differences between autorefraction
and clinical refraction in spherical equivalence,
sphere power, cylinder power, and cylinder axis
are shown in Table 2. Spherical equivalence and
the cylindrical power were both more myopic or
less hypermetropic on the AR compared with
conventional refraction unlike the sphere power,
which was more hypermetropic or less myopic.
The mean difference in cylinder axis was 4-2°
(SD 5-2°).

Autorefractive data were categorised into reli-
able and less reliable values. The differences
between mean reliable AR values and clinical
refraction data were computed and compared
with values derived in a similar fashion for less
reliable data. Using the standard error of the
difference between the means to assess statistical
significance, we found no difference between the
two groups in spherical equivalence (p>0-4),
sphere power (p>0-2), cylinder power (p>0-4),
and cylinder axis (p>0-6).

Table2 Mean difference and standard deviations (SD)
between autorefraction and clinical refraction

Autorefractor reading*: mean (SD)

Reliable Less reliable Total
Refractive component  (n=57) (n=23) (n=80)
Spherical equivalent
D —0-05(0-27) 0-05(0-68) —0-01(0-46)
Sphere power (D) 0-00(0-22)  0-14(0-55) 0-04 (0-35)
Cylinder power (D)  —0-04 (0-44) —0-14(0-55) —0-02 (0-48)
Cylinder axis (degrees) 4+1(5-7) 4.6 (5-0) 4:2(52)

n=Numbser of eyes (patients).
*The minus (—) sign indicates more myopia or less hypermetropia
on the autorefractor than by clinical refraction.
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Discussion

Extracapsular cataract extraction followed by
posterior chamber IOL implantation is the
current method of choice in the visual rehabilita-
tion of cataract patients. Anterior chamber IOL
implantation is still indicated as a primary pro-
cedure where posterior chamber IOL implanta-
tion is not possible owing to extensive rupture of
the posterior capsule or zonular dehiscence.
Secondary implantation in aphakia is usually
performed using an anterior chamber IOL. With
preoperative ocular biometry the desired post-
operative refraction can be achieved by the
surgeon in a significant number of pseudophakic
eyes.”* However, ocular refraction will continue
to play an important role in the postoperative
evaluation of pseudophakic eyes not only for
optimising visual acuity but also for managing
postoperative astigmatism.

An autorefractometer which can be operated
by the nursing staff to provide accurate refrac-
tion values in pseudophakes will result in an
appreciable saving of the clinician’s time. Pre-
vious reports on autorefraction in pseudophakic
eyes have not been adequately comprehensive'
or have dealt exclusively with posterior chamber
pseudophakes.™* Rassow and Wesemann' classi-
fied results as good, bad, or instrument failure in
terms of the visual acuity achieved with the
autorefractor reading compared with subjective
refraction. Wood" found that IOLs accounted -
for a significant number of unobtainable or
rejected AR measurements. Dufier et al? studied
a general clinic population which included
normal, aphakic and pseudophakic eyes but
pseudophakes were not separately analysed.

In this study of anterior chamber IOLs the
various autorefractive data in pseudophakic eyes
were all acceptably accurate especially as pre-
liminary refraction. Subjective verification of the
result was essential before final prescription. A
similar outcome with the AR has been reported
in posterior chamber pseudophakes' and adults
and children under cycloplegia.””' In compari-
son manifest autorefraction in normal subjects
has yielded poorer results for spherical equival-
ence with percentage agreement with clinical
refraction being as low as 41%.'? This is probably
because the inbuilt autofogging mechanism in
the AR fails to neutralise adequately the patients’
accommodation, producing significant instru-
ment myopia.”' This phenomenon does not
affect aphakes or pseudophakes who lack ‘true’
accommodation,” accounting for autorefraction
results which are superior to those observed in
subjects with intact accommodation,'2#¢ 121415

Although differential analysis of the reliable
and less reliable AR reading showed a statistic-
ally significant difference between the two
groups in sphere power, this was not clinically
important,** as the autorefractive data were
considered as preliminary results needing sub-
jective verification.

It is not only the accuracy of the autorefraction
measurements that is important but also the
percentage of a given number of eyes that can be
measured with an AR. AR readings were either
invalid or not obtaindble in 6% (five out of 85) of
the eyes studied where conventional refraction
was possible. This is lower than the 25%" and
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60%* mentioned in previous studies on auto-
refraction, which have included pseudophakic
eyes, but is in agreement with our study of
posterior chamber IOLs."

A single eye could not be measured by the AR |

because the cylinder value was supposedly out-
side its specified range. On clinical refraction the
cylinder power in this eye was +5 D. The
cylindrical power determined clinically was less
than that indicated objectively by autorefraction,
possibly because the patient with this eye had
difficulty in accepting subjectively the high
cylindrical correction. Three of the study eyes
which had a cylinder power on the AR did not
need it on subjective verification. Previous
reports’ * have pointed out that cylinder values
obtained on the AR were often clinically
insignificant.

The clinical impression gained during this
evaluation was that autorefraction was both
quick and easy to perform. Although this pro-
cedure was not timed and compared with con-
ventional refraction, a saving in the clinician’s
time of four minutes per eye has been reported in
a clinic setting.? The results of this evaluation of
the Canon RK-1 Autoref keratometer in refract-
ing anterior chamber pseudophakes were con-
sistent with those of our previous study on
posterior chamber pseudophakes. '
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