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We treated eight neonates who had total, monocular, congenital 
cataracts with surgery, occlusion, and contact lenses. Visual results in 
all eight patients were good. In five patients visual acuities improved to 
6/9 (20130) or  better in the aphaldc eye. In three patients visual acuities 
improved to 6/24 (20180) or better. Problems with contact lenses 
probably accounted for the poorer results in two of these three patients. 
Binocularity was not demonstrated in any of our patients. 

Most investigators have considered the 
monocular congenital cataract a nearly 
hopeless clinical problem in which suc- 
cessful visual rehabilitation is virtually 
unknown.'." The failure to obtain good 
visual acuity in these eyes has been 
ascribed to the high incidence of asso- 
ciated ocular anomalies, including mi- 
crophthalmos, nystagmus, foveal dys- 
plasia, and strabismus.13 Such anomalies 
occur in 30% to 70% of eyes with monoc- 
ular congenital  cataract^.^ Surgical tech- 
nique, timing, and complications have 
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also been considered significant factors in 
determining the final visual outcome.g17 
However, no consistent relationship be- 
tween the type of surgery performed or 
the associated ocular abnormalities and 
the final visual result has been demon- 
strated. 

Several investigators have suggested 
that surgery performed in the first few 
days of life followed by immediate optical 
correction and amblyopic therapy might 
result in a favorable visual outcome in 
these  patient^.^,"," Experiments with 
animal models disclosed that unilateral 
eyelid closure causes amblyopia compa- 
rable to that occurring in humans, produc- 
ing morphologic and functional anomalies 
in several visual centers.lWa Von Noorden 
has argued that if surgery is performed 
and the aphakic eye optically corrected 
in the first few days of life, a patient with 
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a congenital monocular cataract can be 
spared the irreversible neural conse- 
quences of visual deprivation.18 A few 
reports of individual cases have docu- 
mented the success of such a treatment 
plan.%% We achieved favorable long- 
term visual results in eight infants with 
total, monocular, congenital cataracts 
who underwent surgery as neonates. 

SUBJECTS AND METHODS 

From August 1977 to December 1980, 
31 patients with monocular congenital 
cataracts were referred to one of us 
(C.S. H.) for treatment. Because the pub- 
lished results of treatment of these pa- 
tients are so pessimistic about a favorable 
outcome, we decided to treat only the 15 
infants who were 6 weeks of age or 
younger. The parents of four of these 
children elected not to have surgery 
performed after they were informed that 
we considered our treatment plan to be a 
clinical research project with only theo- 
retical data to suggest that a good visual 
result might be possible. Therefore, 11 
neonates were treated. Eight of these 
children are now old enough to read a 
standard Snellen chart or the illiterate E 
test. These eight children are the subject 
of this report. 

Our attempts to obtain a red-light 
reflex through dilated pupils showed that 
each of the infants had a complete, mon- 
ocular, congenital cataract. In four of 
the eight patients, the cornea of the 
cataractous eye was at least 1 mm smaller 
in its horizontal dimension than in the 
normal eye (Table 1). In none of the 
children was rubella, trauma, or persis- 
tent hyperplastic primary vitreous sus- 
pected of causing the lens opacity. All the 
neonates were products of uncomplicated 
pregnancies and none of them had any 
evidence of systemic disease. 

The parents were counseled before the 
surgery about the necessity of postopera- 
tive occlusion therapy and diligent con- 

tact-lens care. If the parents elected to 
have their child participate in the study, 
surgery was carried out as soon as possi- 
ble, usually within 24 hours of our first 
examination of the child and never more 
than 60 hours later. Preoperative, binoc- 
ular, total occlusion was instituted in the 
two patients who did not undergo surgery 
within 24 hours of the initial examina- 
tion.% 

Lens extraction was performed by one 
of us (C. S. H.); the ages of the infants are 
shown in Table 1. Initially, we planned to 
assign these children randomly to two 
groups to compare the results of standard 
lens aspiration with those obtained by 
the newer technique of combined lensec- 
tomy and vitrectomy performed with 
the O'Malley Ocutome. However, pre- 
liminary data from our center have indi- 
cated that the combined lensectomy and 
vitrectomy is associated with a signifi- 
cant incidence of cystoid macular edema 
(unpublished data). Therefore, we have 
abandoned this technique except for the 
treatment of complicated infantile cata- 
racts. Hence, six children in this study 
underwent a standard lens aspiration and 
only two had a combined lensectomy and 
vitrectomy (Table 1). In those children 
who were treated by aspiration we used a 
constant infusion technique and per- 
formed a complete posterior capsulotomy 
as part of the initial surgery. Keratometry 
and retinoscopy were performed after the 
corneal wound was closed and the anteri- 
or chamber reestablished. There were no 
surgical or anesthetic complications in 
any of the infants. 

Postoperatively, binocular total occlu- 
sion was maintained until the contact lens 
was successfully fitted. Contact-lens fit- 
ting was initiated in all patients within 
four days of surgery. Various soft contact 
lenses were used (Table 1) with initial 
powers of +26.00 to +30.00 diopters. 
The power of the contact lens used was 
calculated to produce a focused image at 
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TABLE 1 
SCW.HARY OF CLINICAL DATA FOR EIGHT PATIENTS WITH MONOCULAR CONGENITAL CATARACTS TREATED 

DURING THE NEONATAL PERIOD 

Age Present Find 
Patient Type of Contact Visud Acuity 

No. At Surgery Present (yn) Surgery Lens in hphakic Eye Comments 

6 Qys 

3 days 

&I &ys 

41 days 

7 h n  

10 days 

16 days 

5 days 

Aspiration 

Aspiration 

Aspiration 

Lensextomy. 
vilnctomy 

Aspiration 

Lemetomy. 
vitrectomy 

Aspiration 

Aspiration 

Hydrocurve 

Permalens 

Hydrocurve 

Bauscb t Lomb 

Hydrocurve 

Permalens 

Cornea 1.5 mm smaller 
in aphakic eye 

Dense plaque on 
posterior lens 
capsule 

Cornea 1 mm smaller 
in aphakic eye - 

Cornea 1 mm smaller 
in aphakic eye - 

Cornea 2 mm smaller 
in aphakic eye - 

33 cm from the child. The contact lenses 
were removed only once a week, at the 
time of our examination, whenever possi- 
ble. Retinoscopy was repeated on a 
monthly basis and changes in the powers 
of the contact lenses were made when- 
ever necessary. However, frequent fit- 
ting problems interfered with this 
planned protocol. 

Because of the extreme steepness of 
the neonatal cornea and the thickness of 
these high-plus contact lenses, a contact 
lens too tightly fitted often led to corneal 
irritation, edema, or focal epithelial le- 
sions. Nonetheless, permanent corneal 
damage did not occur in any of the 
patients as a result of these problems. In 
two infants (Patients 3 and 7), the contact- 
lens fitting was initially successful, but for 
at least six weeks of their first year of life 
they both were without a contact lens 
because of complications attributable to 
contact-lens wear or because of repeated 
contact-lens loss. Problems of contact- 
lens tolerance and retention were en- 
countered in several of the other chil- 
dren; in some instances frequent changes 

in the type, as well as in the power, of the 
contact lens were required. In the first 
year after surgery, the average number of 
contact lenses required by each infant 
was nine. 

Patching therapy was initiated at the 
same time as contact-lens fitting. Initial- 
ly, we recommended total occlusion of 
the phakic eye for 96 hours. After this 
period of total occlusion, we estimated 
the visual acuity of both the phakic and 
the aphakic eye with visual-evoked corti- 
cal potentials. We described previously 
the technique we used for measuring 
visual-evoked  potential^.^ Briefly, the 
visual-evoked potentials were elicited 
with a pattern onset-offset presentation. 
Presentation of the pattern initiated aver- 
aging for 64 iterations. We calculated 
visual acuity by extrapolating visual- 
evoked potential amplitude as a function 
of the fundamental spatial frequency of 
the checkboards to the baseline voltage 
or to the noise level of the control ob- 
tained by presenting the smallest pattern 
slide out of focus." 

Patching therapy during the infants' 
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preverbal development was tailored to 
maintain equal visual-evoked potentials 
in fellow eyes. Because of the frequent 
problems with contact-lens fitting and 
retention, we could not formulate a uni- 
form patching schedule for these chil- 
dren. However, we realized that total 
occlusion of the phakic eye for 48 hours or 
more in children less than 2 months old 
was not necessary to maintain the phakic 
and aphakic eyes at equal levels of visual 
acuity. Thus, we tended to patch the 
phakic eye for four to eight hours per day, 
depending on the visual-evoked poten- 
tial measurements. These measurements 
were repeated at least once each month 
until the child was able to read the 
Snellen chart or the illiterate E, at which 
time patching therapy was monitored by 
these standard clinical tests. In none of 
the children, however, was there a major 
discrepancy between the visual acuity 
measured with the standard subjective 
reading charts and that measured with 
the visual-evoked potential. Strabismus 
surge+, if necessary, was performed 
when the visual acuities of the two eyes 
had remained stable at three consecutive 
monthly examinations (Table 2). 

The visual acuities of the aphakic eye in 
the eight patients old enough to use 
either a Snellen chart or the illiterate E 
are summarized in Table 1. In five of the 
eight patients, visual acuities improved 
to 619 (20130) or better after a mean 
follow-up period of 2.8 years. In the three 
children visual acuities improved to 6/24 
(20180) or better. Two of the three chil- 
dren with visual acuities of less than 619 
(20130) in the aphakic eye had serious 
problems with their contact lenses and 
were without optical correction for at 
least six weeks in the first year of life 
(Patients 3 and 7). The other patient in 
the series with a visual acuity of less than 
6.9 (20130) in the aphakic eye was the 
oldest patient (41 days old) at the time of 
surgery (Patient 4). The corrected visual 
acuities in the phakic eyes of all eight 
patients were 616 (20120) or better. We 
did not find occlusion amblyopia in any of 
our patients. 

Table 2 summarizes the ocular align- 
ment of these eight patients. We found 
ocular deviations before surgery in only 
two patients (Patients 4 and 7). In con- 

TABLE 2 
OCULAR A L I G h E h T  IN PATIE!TS WITH MONOCLWR CONGEVITAL CATARACTS 

- - -- - - --- -- - - - 

Ocular Alignment 

Patient Aphakic Before Mer 
No. Eye Cataract Surgery After Patchmg Strabismus Surgen 

Right 

Right 

Lefi 

Right 

Left 
Left 

Left 
Right 

Orthophoric 

Orthophoric 

Orthophoric 

3' right esotropia 

Orthophoric 
Orthophoric 

10' left esotropia 
Orthophoric 

100 lefi esotropia 

W left esotropia 

13 left esotropia 

15' right esotropia 

3' right esotropia 
15' right esotropia 

200 left esotropia 
3' right esotropia 

Left monofixation 
syndrome 

Left monofixation 
syndrome 

Left monofixation 
syndrome 

Right monofixation 
syndrome 

S o  surgen 
Right monofixation 

syndrome 
10" lefi esotropia 
S o  surgery 
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trast, all eight patients had clear hetero- 
tropia after patching therapy was insti- 
tuted. This would be expected from the 
experimental animal models in which 
monocular occlusion has been shown to 
reduce the number of binocular units and 
the degree of binocularity. Four of the 
eight patients preferred fixation with 
their aphakic eye once good visual acuity 
had been attained (Patients 1, 2, 5, and 
6). Six of the eight patients underwent 
surgery to correct the heterotropias (Pa- 
tients l to 4 and 6 and 7) but none of the 
patients demonstrated binocularity. 

DISCUSSION 
Monocular congenital cataracts present 

a frustrating clinical challenge. Although 
the surgical cataract removal can cause 
such complications as retinal detach- 
ment, membrane formation, glaucoma, 
and hemorrhage, no definite relationship 
between the type or timing of surgery 
performed and the final visual outcome 
has been established. Most investigators 
treating monocular congenital cataracts 
have agreed with Helveston, Saunders, 
and Ellis" that there is "virtually no 
chance of achieving a good visual result 
despite early surgery, prompt aphakic 
correction, and agressive amblyopia ther- 
apy." The failure to achieve good visual 
results has been attributed primarily to 
the frequency of other ocular defects3 or 
to the necessity of surgery in the first few 
days of life in order to avoid the irrepar- 
able consequences of visual deprivation. 

The association of monocular congeni- 
tal cataracts with microphthalmos, stra- 
bismus, nystagmus, and other ocular 
anomalies has been cited frequently as an 
essential factor in the disappointing visu- 
al o ~ t c o m e . ~  These abnormalities have 
been noted in 30% to 70% of eyes with 
congenital  cataract^.^," In our series of 
patients, four of the eight patients had 
microphthalmos in the cataractous eye. 

Although this made surgery somewhat 
more difficult in these tiny infants and did 
account for some of the contact-lens fit- 
ting problems, our data did not support 
the thesis that microphthalmos is an 
insurmountable obstacle to attaining 
good visual function. 

We detected strabismus before surgery 
in only two of the eight neonates in this 
series. They were older neonates, 16 and 
41 days old at the time of surgery. In 
contrast, all eight patients had a signifi- 
cant amount of heterotropia after occlu- 
sion. We believe, therefore, that the 
strabismus associated with monocular 
congenital cataracts is a secondary phe- 
nomenon caused by visual deprivation, 
and not an intrinsically allied condition. 

Although there are undoubtedly cases 
of monocular congenital cataracts associ- 
ated with visually disabling retinal or 
optic nerve anomalies, we do not believe 
that associated ocular anomalies can ac- 
count for more than a small percentage of 
the dismal visual results. Moreover, in 
eyes without structural or functional 
anomalies, the visual results have been 
equally poor. 

We agree with von Noordena.* that the 
major factor responsible for the uniformly 
poor visual prognosis of monocular con- 
genital cataracts is irreversible depriva- 
tion amblyopia. In recent years, animal 
experiments have shown that the visual 
deprivation syndrome may be produced 
during a critical period of sensitivity. This 
visual deprivation results in a predictable 
set of behavioral, electrophysiologic, and 
histologic anomalies of the visual sys- 
tem.1sa29.30 These include a decrease in 
visual acuity in the deprived eye, a 
reduction in cortical neurons receiving 
binocular input and in those connected 
with the amblyopic eye, and a decrease in 
cell sizes in all layers of the lateral 
geniculate body that are innervated by 
the amblyopic eye. 
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The severity of changes produced at 
the cortical level after a single week of 
unilateral eyelid closure in the first 
month of life is remarkable.31 However, 
the extraordinary rapidity of maximal 
alteration of normal cortical physiology is 
not paralleled by the slower changes in 
the lateral geniculate body. Most perti- 
nent to the clinical problem of treating 
monocular congenital cataracts is the 
observation that early in this sensitive 
period the originally deprived eye can 
recapture its cortical connections com- 
pletely while the lateral geniculate body 
still shows the effects of visual depriva- 
t i ~ n . ~ l  

The timing and duration of the critical 
sensitive period in humans has yet to be 
determined. However, Vaegan and Tay- 
lor have argued that the critical period 
may be deduced by studying children 
with amblyopia occurring after uncom- 
plicated unilateral cataract and the sub- 
sequent aphakic blur.= These authors 
argued that "in unilateral congenital cata- 
ract, surgery and optical correction, if 
indicated, should be completed within 
the first four months of life." Although we 
have treated very few children with mon- 
ocular cataracts who were more than 3 
months old, our preliminary data showed 
that surgery and optical correction are 
urgent. Certainly, extensive data from 
previously published series suggested 
that good visual results are rare in chil- 
dren 6 months old or ~ l d e r . ~ . ~ J ~ . * J ~  

Although we are convinced that good 
visual acuity can be obtained with some 
degree of regularity if early surgery is 
performed in children with monocular 
congenital cataracts, we are not satisfied 
with our current treatment program. 
None of our patients demonstrated any 
binocular interaction. This may have 
been the result of severe deprivation of 
binocular input to cortical cells during 
the early period of intensive patching. 
Therefore, we are currently investigating 
alternative patching regimens that allow 

more binocular stimulation while main- 
taining good visual acuity in the aphakic 
eve. Another possible reason for the lack 
of binocularitv in our patients was the 
aniseikonia induced by h e  high-plus con- 
tact lenses fitted. We intend to investi- 
gate whether the reverse Gallilean tele- 
scopic correction advocated by E n o ~ h ~ ~  
results in better binocularity. 

Despite these problems in our current 
treatment protocol, we believe our re- 
sults showed that surgery during the 
neonatal period is not only justified but 
probably essential in any successful treat- 
Lent  of monocular congenital cataracts. 
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