
Introduction

Traditional aphakic spectacle correction is generally
not acceptable because of induced anisometropia as great
as 25 % - 35 % (7). Contact lens correction is satisfactory
for many patients, but for those who cannot manipulate
a contact lens because of tremor or arthritis, those whom
inconvenience and the expense of multiple lens replace-
ments become a burden, or those who are unable to tole-
rate a contact lens for other reasons, the aphakic eye is
functionaly blind (2). For these patients and for those who
require improved uncorrected vision and stereopsis for
occupational or psychological reasons, the remaining tre-
atment option is secondary intraocular lens implantation.

In our clinic SILI is made both in aphakic eyes after in-
tracapsular or extracapsular cataract extraction in the past
and in aphakic eyes after injury if there were no contrain-
dications like chronic uveitis or disorganized anterior
chamber. The patients before SILI were given complete
ophthamologic examination including slit lamp, ophthal-
moscopy, tonometry and biometry. Uncorrected VA
(UNVA) and BCVA were tested using common Snellen
chart. Postoperative examinations were on 1. day then on 1.
week and 1. month by ambulant ophthalmologist.

It is questionable to which extent it is possible the VA
tested by means of Snellen chart or on Landolt rings (1)
hold for a sufficiently sensitive sign of potential discrete vi-

sual changes that we expected in A-G after SILI. For such
a study the examination of CS is more suitable because it
offers information on the resolving power of the eye at sub-
maximal contrasts of the environment and on a larger area
of the retina which is after Arden (1) more important.

We decided to complete the evaluation of the results of
SILI in A-G eyes using computerized method with Landolt
rings (9) and computerized method for CS.

Materials and method

1. 21 aphakic eyes of 21 patients corrected by glasses were
examined before and 1 month after SILI, 18 eyes also af-
ter 6 months. Median age of the 10 women and 11 men
was 70 years (range 50 - 83). BCVA before SILI was
6/12 and better using Snellen chart, only in one case was
BCVA 6/15. In 18 cases were the eyes aphakic after in-
tracapsular cataract extraction (ICE), in 3 cases after ex-
tracapsular cataract extraction (ECE), so in 18 cases
were implanted lens into anterior chamber, in 3 cases po-
sterior chamber lenses. In no eye clinically signigficant
macular pathology was seen.
As a control group were examined 20 eyes of 20 people
with normal intraocular findings with no clinically signi-
ficant macular pathology and BCVA 6/9 or better using
Snellen chart. There were 10 women and 10 men with
median age of 70 years (range 54 - 81 years).
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2. UCVA and BCVA using Snellen chart and computerized
method with Landolt rings were tested. CS was tested
using computerized Contrast sensitivity 8010 system
(Neuroscientific corp., Farmingdale, USA) in spatial fre-
quencies from 0.74 to 29.55 c/deg.
The distance for examination of VA using computeri-
zed method was 4 meters. The patient determined the
position of the gap in Landolt rings that could be in
one of four basic directions. After two right answers fol-
lowed Landolt ring of a half size (means about three li-
nes smaller). This preparatory phase continued till the
subject did a mistake. Then a measuring phase started
in which after two right determinations followed
Landolt ring smaller by one line, after one wrong ans-
wer was Landolt ring about one line greater generated.
In the end of the programm threshold VA was determi-
ned (9).
The distance for examination of CS was 2.2 meters so
that the range of spatial frequencies from 0.74 to 29.55
c/deg was achieved when the size of monitor was 5 x 3.5
angular degrees. An adjustement method with ascendent
and descendent approach of the threshold contrast de-
termination was used (8).

Results

Visual acuity
- BCVA using Snellen chart in the control group was 6/9
and better, in A-G patients 6/12 and better, in one case
6/15.

- BCVA in A-G eyes was significantly lower compared to
the control group of the same median age only using com-
puterized method with Landolt rings (p < 0.05).

- 1 month after SILI BCVA decreased by both methods, sig-
nificantly only using computerized method (p < 0.05).

- after 6 months BCVA returned to its preoperative level
using both methods (Tab.1, Tab.2, Fig.1).

In both terms after SILI no significant differences in VA
between patients with anterior and posterior chamber len-
ses were detected.

Tab. 1: The number of eyes with BCVA 6/6, 6/9, 6/12,
6/15, 6/18 and 6/24 using Snellen chart in A-G eyes before
SILI and 1 and 6 months after SILI.

Tab. 2: Comparison of VA of control group and A-G pati-
ents before and 1 and 6 months after SILI using Snellen
chart (Sn) and computerized method with Landolt rings
(CL).

Group log MAR (Sn) log MAR (Cl)
Control group 0,18±0,13 0,03±0,13

(n = 20)

A-G before
SILI (n = 21) 0,26±0,11 0,14±0,18

stat. significance n.s. *(p = 0,021)

A-G before
SILI (n = 21) 0,26±0,11 0,14±0,18

A-G 1 month
after SILI (n = 21) 0,29±0,20 0,26±0,17
stat. significance n.s. *(p = 0,021)

A-G 6 month
after SILI (n = 18) 0,21±0,09 0,16±0,16
stat. significance n.s. n.s.

(n. s. ... nonsignificant differences) 

Fig. 1: Visual acuity values (in log MAR units) using
Snellen charts (Sn) and computerized method with
Landolt rings (CL). The control group consisted of 20 per-
sons, A-G group of 21 persons. ( * ... p < 0.05 )

Contrast sensitivity
- CS in aphakic eyes was significantly lower compared to
the control group, especially in moderate and higher spa-
tial frequencies (Fig.2).

- Nonsignificant changes of CS in both terms after SILI were
noted except of the value in frequency 29.55 c/deg which
increased significantly 6 months after SILI (Fig.3).

There were no significant differences in CS between pa-
tients with anterior and posterior lenses detected.
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Fig. 2: Contrast sensitivity (CS) values in decibels (dB) for
spatial frequencies of 0.74, 1.97, 3.69, 7.39, 14.77 and
29.55 c/deg. The differences in CS between the control
group (black diamond) and A-G patients (white rectangle)
before SILI are statisticaly significant at spatial frequenci-
es from 3.69 to 29.55 c/deg. (* ... p < 0.05, ** ... p < 0.01,
*** ... p < 0.001 )

Fig. 3: The changes of CS in decibels (dB) after SILI were
nonsignificant except of significant increase of the CS in
frequency 29.55 c/deg after 6 months. (** ... p < 0.01)

Discussion

We noted significantly lower values of VA in A-G eyes
compared to the control group of the same median age
using computerized method with Landolt rings, significant
reduction of BCVA 1 month after SILI only using compu-
terized method and the return of BCVA 6 months after
SILI to original values by both methods used. BCVA 20/40
and better have 80.9% of patients 1 month after SILI and
88.8% of patients after 6 months.

Our results are comparable to those of Durrie et al.(2)
who described that 73% of the patients receiving intraocu-
lar lenses had postoperative BCVA equal to or better than
their preoperative BCVA and 70% of the patients had VA
20/40 or better.

In this study statistically lower values of CS from 3.69
to 29.55 c/deg in A-G eyes compared to the control group
of the same median age and no statistically significant
changes of CS except of the frequency 29.55 c/deg after
SILI are demonstrated.

Contrary to us Hejcmanová et al.(4) found nearly iden-
tical values in CS curve when comparing CS in A-G eyes
with phakic eyes of the same median age using Vistech
charts in spatial frequencies from 1.19 to 27.25 c/deg. Only
in frequency 7.97 c/deg the aphakic group has a statistical-
ly lower CS (p < 0.05). The artephakic patients with a re-
tropupillary lens have, when compared with a control group
have lowered CS approximately by one third. Also Hess et
al. (5) registered a reduction of CS in patients after ECE
with anterior chamber lens and Howe et al. (6) saw reduc-
tion of CS after ECE with posterior chamber lens.

Identically with us Owsley et al. (9) found normal valu-
es of CS not only on ECE with retropupillary lens but also
after ICE with anterior chamber lens. Also Furuskog and
Nilsson (3) did not find even after repeated control exami-
nations of the patients after ECE with retropupillary lens
statistically significant differences compared to the control
group of the same median age.

Conclusion

Our resuts indicate that SILI both with anterior cham-
ber lens and posterior chamber lens is a very effective met-
hod for the treatment of aphakia from the functional point
of view.
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