
S
E

B
b
d
(
c
a
w
v
T
a
(
v
w
c
d
b
w
a

M
l
A
s
fi
q
i
v

F
S
m
U
o
S
S
R
R
R
A
C
S
1
d

3

Is There a Latent Period for the Surgical
Treatment of Children With Dense Bilateral

Congenital Cataracts?
cott R. Lambert, MD,a Michael J. Lynn, MS,b Rachel Reeves, CO,a David A. Plager, MD,c

dward G. Buckley, MD,d and M. Edward Wilson, MDe

ackground: It generally is accepted that cataract surgery during the first 6 weeks of life is associated with the
est visual outcomes for children with dense unilateral congenital cataracts. The latent period for children with
ense bilateral congenital cataracts has not been clearly defined. Methods: The best-corrected visual acuity
BCVA) at 4 to 6 years of age was collected retrospectively on a series of 43 children with dense bilateral
ongenital cataracts from 4 institutions. All of the children underwent a lensectomy, posterior capsulotomy, and
nterior vitrectomy at 36 weeks of age or younger. Results: Cataract surgery was performed at a mean age of 11.5
eeks for the better-seeing eye. BCVA was assessed when the children were a mean of 5.3 years of age. The

isual acuities of 26 (60%) were 20/40 or better, 12 (28%) were 20/50 to 20/80, and 5 (12%) were 20/100 or worse.
here was a trend for worse BCVA with increasing age at the time of surgery (r � 0.28, P � 0.07). We noted that
BCVA of 20/100 or worse occurred only among eyes undergoing surgery when infants were older than 10 weeks

�10 weeks: 0/21 � 0% vs. �10 weeks: 5/22 � 23%, P � 0.049). Children with preoperative nystagmus had worse
isual outcomes; only 38% of children with preoperative nystagmus achieved a BCVA of 20/40 or better compared
ith 74% of children without preoperative nystagmus (P � 0.03). Conclusion: Previous reports have proposed that
ataract surgery during the first 5 to 8 weeks of life is associated with better visual outcomes in children with
ense bilateral congenital cataracts. Our results would suggest that good visual outcomes can be achieved
eyond this age, but the incidence of poor visual outcomes increases if cataract surgery is delayed beyond 10
eeks of age. The absence of preoperative nystagmus is a better predictor of a good visual outcome than the age
t surgery. (J AAPOS 2006;10:30-36)
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any mammals are born with their eyes closed.
For example, kittens do not open their eyes until
4 to 10 days after birth, and the opening of the

eft and right eyes may be separated by 3 to 7 days.1

lthough humans open their eyes shortly after birth, they
pend all but a few hours of each day sleeping during the
rst few weeks of life. In addition, their visual system is
uite immature, resulting in only rudimentary vision dur-
ng the early neonatal period.2 It has been proposed that
ision during the neonatal period is mediated through
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ubcortical pathways.3,4 As a result, transient disturbances
f ocular alignment during the neonatal period do not
eem to have any lasting effect on a child’s vision.5 The
eriod of time after birth until visual deprivation begins to
nterfere with the maturation of the visual system has been
eferred to as the latent period. The latent period is fol-
owed by a sensitive period during which even minor
isturbances in visual input can have a profound effect on
he maturation of the visual pathways.6,7 The duration of
he latent period for full-term infants with unilateral ocu-
ar disorders is believed to extend to approximately 6
eeks of age. On the basis of a review of a series of infants
ith dense unilateral congenital cataracts, Birch and Stag-
r8 suggested that cataract surgery was equally effective at
ny point during the first 6 weeks of life. However, after
he first 6 weeks of life, they noted that the likelihood of a
ood visual outcome declined rapidly. Although it has
een proposed that a latent period also exists for children
ith dense bilateral congenital cataracts, its length has not
een established.9

Bilateral visual deprivation has been shown to affect the
triate cortex of kittens quite differently than unilateral

isual deprivation. In a series of experiments in the 1960s,

Journal of AAPOS
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iesel and Hubel10-12 sutured one or both eyelids of
ewborn kittens closed for 2 to 3 months. In monocularly
eprived kittens, they found that virually all of the neurons
n the striate cortex were only driven by the nondeprived
ye, whereas in control animals 80% of the neurons were
inocularly driven. Furthermore, this effect persisted even
fter the eyelids were reopened for up to 14 months. In
ontrast, in a kitten who had both eyes sutured closed for
months, one-third of the neurons continued to be bin-

cularly driven, one-third were driven by only one eye,
nd the remaining neurons were unresponsive.11 Fourteen
onths after reopening one eye, the percentage of neu-

ons that were binocularly driven remained unchanged;
owever, most of the previously unresponsive neurons
ecame responsive.12 In infant monkeys, monocular visual
eprivation results in the complete loss of binocularly
riven neurons whereas bilateral visual deprivation results
n ill-defined receptive field boundaries and a loss of visual
esponsiveness in more than one-half of the neurons in the
isual cortex.13 On the basis of these animal studies, it is
lear that bilateral visual deprivation affects the visual
ystem differently than unilateral visual deprivation during
he sensitive period. As a result, we hypothesized that the
atent period would differ for children experiencing bilat-
ral visual deprivation compared with children experienc-
ng unilateral visual deprivation. To test this hypothesis,
e analyzed the visual outcomes of a series of children
ith dense bilateral congenital cataracts who underwent

ataract surgery during infancy.

ETHODS

ligibility Criteria and Data Collection

ata were collected retrospectively from medical records
t the 4 participating institutions after obtaining approval
rom each institutional review board. Children were eligi-
le if they met the following criteria: (1) they had dense
ilateral cataracts believed to be congenital; (2) There was
o red reflex with the pupil undilated in either eye; (3)
urgery was performed in both eyes before they reached 1
ear of age; (4) they did not have developmental delay
aking them incapable of recognizing letters by age 5; and

5) they had a follow-up examination that included an
ptotype acuity on both eyes 4 to 6 years after surgery on
he second eye. The examination closest to the child’s fifth
irthday was used for data analysis. A consecutive series of
atients was obtained from each institution.

Case report forms were designed and provided to each
f the institutions for recording data. The investigators
elected the children at their institution that met the entry
riteria, completed the case report forms, and faxed the
orms to the data coordinating center at the Biostatistics

epartment at Emory University. The preoperative data
ncluded information related to the inclusion criteria as
ell as demographic data, date of diagnosis, ocular align-

ent, and the presence of manifest nystagmus. Intraoper- m
tive data included the type of cataract, the date of the
rocedure for each eye, the intraocular pressure, corneal
iameter, keratometry readings, indirect ophthalmology
r B-scan ultrasonography findings, and axial lengths. Fol-
ow-up data included optotype best-corrected visual acuity
BCVA), refractive error, the type of optical correction
eing worn, and the date and the nature of all reoperations
erformed.

tatistical Methods

nalyses relating BCVA at 5 years of age to the age at
urgery and nystagmus at the initial examination included
nly 1 eye from each child. We selected the eye with the
etter visual acuity; if the visual acuity was the same in
oth eyes, then we selected the eye that was operated on
ast. We decided to base the analysis on the acuity in the
etter eye for each child rather than all eyes to minimize
he confounding variables of amblyopia and postoperative
omplications, which were often times more severe in 1
ye than the other. The relationship between BCVA at 5
ears of age (in logMAR units) and age at surgery and
ystagmus was assessed using linear regression. Statistical
omparisons of 2 groups were made using the Fisher’s
xact test for percentages and the independent groups t
est for means. A comparison of the mean BCVA at 5 years
f age between the first and second eyes of a patient to
ndergo cataract surgery was done using a paired t test. All
values were calculated as 2-sided and values � 0.05 were

onsidered statistically significant.

ESULTS

ubjects

orty-three children were included in the study from the
participating institutions. All of the children underwent
lensectomy, primary posterior capsulotomy, and anterior
itrectomy in both eyes. The surgeries were performed
etween March 1985 and December 1999. Three addi-
ional children who had primary intraocular lens implan-
ation in both eyes were excluded from the analysis be-
ause their initial surgical treatment differed from the
ther children in the study.

Characteristics of the children at the initial examination
re summarized in Table 1. Twenty-eight (65%) of the
hildren had nuclear cataracts and 12 (28%) had total
ataracts; the remaining 3 children (7%) had lamellar,
entral cortical, or persistent fetal vasculature cataracts.
one of the children had visually significant abnormalities

f the retina or optic nerve preoperatively. Sixteen (37%)
f the children had manifest nystagmus at the time of their
nitial office examination. Twenty-three (53%) of the chil-
ren were boys, and 36 (84%) were white.

The mean age at the time of the initial examination was
.3 weeks, and the mean time from the initial examination
o surgery on the first operated eye was 11.4 days. The

ean age at the time of cataract surgery on the first
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perated eye was 10.9 weeks, with 67% of children 12
eeks of age or younger. The mean interval between

ataract surgeries was 6.3 days, with 77% of the children
aving the 2 surgeries within 2 weeks of each other. None
f the children underwent cataract surgery in both eyes on
he same day. All cataract surgeries were performed before
ny child was 36 weeks of age. Thirty-one (72%) of the
hildren initially were corrected with contact lenses and 12

able 1. Characteristics of the 43 subjects
nstitution

Duke 13 (30%)
Emory 6 (14%)
Indiana 20 (47%)
MUSC 4 (9%)

ype of cataract
Nuclear 28 (65%)
Total 10 (23%)
Other 5 (12%)

anifest nystagmus
Present 16 (37%)

ender
Male 23 (53%)

ace
White 36 (84%)
Black 4 (9%)
Other 3 (7%)

ge at the initial examination 9.3 � 8.6 (0.3–34.9)
eeks
0.3–4.0 17 (40%)
4.1–8.0 4 (9%)
8.1–12.0 9 (21%)
12.1–20 10 (23%)
20.1–35 3 (7%)

ime between initial examination
nd first eye surgery

11.4 � 12.9 (0–48)

ays
0–3 13 (30%)
4–7 13 (30%)
8–14 6 (14%)
15–28 6 (14%)
29–48 5 (12%)

ge at first Eye surgery 10.9 � 8.2 (0.7–35.1)
eeks
0.7–4.0 8 (19%)
4.1–8.0 9 (21%)
8.1–12.0 12 (28%)
12.1–20 9 (21%)
20.1–35.7 5 (12%)

ime between surgeries in
hild’s 2 eyes

6.3 � 6.5 (1–35)

ays
1–2 19 (44%)
3–7 14 (33%)
8–17 9 (21%)
35 1 (2%)

nitial optical correction
Contact lenses 31 (72%)
Spectacles 12 (28%)

alues in the table are n (%) or mean � standard deviation (range)
28%) with aphakic spectacles. m
The children with nystagmus at presentation were, on
verage, older at the time of the initial office examination
mean, 15.8 vs. 5.4 weeks; P � 0.0001) and had the cataract
urgery performed closer to the time of the initial office
xamination (mean, 5.8 days vs. 14.7 days; P � 0.009;
able 2).

isual Outcome at 5 Years of Age

esults at the follow-up examination are summarized in
able 3. BCVA was assessed at a mean age of 5.3 years. At

he time BCVA was assessed, 19 children (44%) were
earing only spectacles, 16 (37%) contact lenses and spec-

acles, 4 (9%) contact lenses only, and 4 (9%) IOLs and
pectacles. BCVA is reported for 1 eye of each child (the
etter-seeing eye or the later-operated eye if both eyes had
he same BCVA). The mean age at surgery for the eyes
eported was 11.5 weeks (SD, 8.3; range, 0.9–35.7). BCVA
as 20/40 or better for 26 children (60%), 20/50 to 20/80

or 12 children (28%), and 20/100 to 20/160 for 5 children
12%).

Vision and Age at Surgery. There was a trend for
orse BCVA with increasing age at surgery (correlation �
.28, P � 0.07, Figure 1). We noted that BCVA of 20/100
r worse occurred only among eyes in which the child’s
ge at surgery was �10 weeks (�10 weeks: 0/21 � 0% vs.
10 weeks: 5/22 � 23%, P � 0.049). However, BCVA of

0/40 or better occurred similarly in these 2 age groups
�10 weeks: 14/21 � 67% vs. �10 weeks: 12/22 � 55%,

� 0.54). The mean � SD for BCVA (logMAR) was
.2737 � 0.1707 (mean � 20/38) for children 10 weeks or
ounger at surgery and 0.394 � 0.2406 (mean � 20/50)
or children older than 10 weeks at surgery (P � 0.067).

Vision and Nystagmus. Children with nystagmus at the
nitial examination had worse visual outcomes (Table 2); a
CVA of 20/40 or better was achieved by 38% of children
ith preoperative nystagmus compared with 74% of children
ithout preoperative nystagmus (P � 0.03). The mean
CVA in logMAR units was 0.2472 (20/35) for children
ithout preoperative nystagmus and 0.4838 (20/61) for chil-
ren with preoperative nystagmus (P � 0.0002).

Nystagmus and Age at Surgery. Given that children
ith preoperative nystagmus initially were examined at an
lder age (Table 2), there is a strong association between
reoperative nystagmus and the age at surgery in the
etter-seeing eye (Figure 1). Mean age at the time of
ataract surgery in the better-seeing eye was 17.6 weeks
or children with preoperative nystagmus compared with
.9 weeks for those without preoperative nystagmus (P �
.0001). A multiple linear regression analysis relating
CVA to both preoperative nystagmus and age at surgery

ndicated that after accounting for preoperative nystag-
us, age at surgery was not significantly associated with
CVA (P � 0.81). However, preoperative nystagmus was

ignificantly associated with BCVA, even after accounting
or age at surgery (P � 0.001). Thus, preoperative nystag-

us is the better predictor of BCVA.
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First- Versus Second-Operated Eye. There was not a
ignificant difference in the BCVA at 5 years of age be-
ween the first- and second-operated eyes of patients (Fig-
re 2). The mean BCVA in logMAR units was 0.4257
20/53) for the first operated eye and 0.4350 (20/54) for
he second operated eye. The mean difference in BCVA in
ogMAR units between first and second eyes was –0.0093

able 2 Characteristics and visual outcome by nystagmus

Characteristic

ge at the initial examination 5.4
eeks

0.3–4.0
4.1–8.0
8.1–12.0

12.1–20
20.1–34.9

ime between initial
xamination and first eye
urgery

14

ays
0–3
4–7
8–14

15–28
29–48

CVA in the better eye
20/20
20/25–20/30
20/40
20/50–20/60
20/70–20/80
20/100–20/160

CVA in the better
ye (logMAR)

0.247

alues in the table are n (%) or mean � standard deviation (range).

able 3 Results at follow-up for the 43 subjects
ge at follow-up examination 5.3 � 0.4 (4.3–6.6)
ear

4.3–5.0 14 (33%)
5.1–5.5 20 (47%)
5.6–6.0 6 (14%)
6.1–6.6 3 (7%)

ptical correction at follow-up
Contact lenses 4 (9%)
Spectacles 19 (44%)
Contacts and spectacles 16 (37%)
IOLs and spectacles 4 (9%)

CVA in the better eye
20/20 3 (7%)
20/25–20/30 13 (30%)
20/40 10 (23%)
20/50–20/60 8 (19%)
20/70–20/80 4 (9%)
20/100–20/160 5 (12%)

CVA in the better eye (logMAR) 0.335 � 0.212 (0.0–0.903)
alues in the table are n (%) or mean � standard deviation (range).
SD, 0.3199; range, �1.3010 to 0.9031, P � 0.85). g
dditional Surgery

ifteen (35%) of the patients underwent a pupilloplasty,
nterior vitrectomy, YAG laser capsulotomy, or cortical
lean-up, including 4 of the patients who later developed

Nystagmus at initial examination

� 27) Yes (n � 16)

(0.3–27.6) 15.8 � 8.4 (3.3–34.9)

9%) 1 (6%)
5%) 0 (0%)
5%) 5 (31%)
%) 8 (50%)
%) 2 (13%)

4.7 (0–48) 5.8 � 6.1 (1–25)

6%) 6 (38%)
9%) 8 (50%)
2%) 0 (0%)
5%) 2 (12%)
9%) 0 (0%)

1%) 0 (0%)
4%) 1 (6%)
9%) 5 (31%)
9%) 3 (19%)
%) 2 (13%)
%) 5 (31%)
64 (0–0.602) 0.484 � 0.215 (0.176–0.903)

Age at Surgery (weeks)
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IG 1. BCVA at 5 years of age in the better-seeing eye versus age
t surgery. The equation of the regression line (solid line) is (LogMar
CVA) � 0.2522 � 0.0072 � age. The 95% confidence interval of the
oefficient for age is �0.007 to 0.0151. Symbols indicate the status
f nystagmus at the initial examination. Dotted lines indicate BCVA
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laucoma. One of these procedures had to be repeated in
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patients. The first reoperation was performed a mean of
.4 months (range, 0.5–24 months) after cataract surgery.
he surgeries were unilateral in all but 1 patient. After

xcluding the patients who underwent glaucoma surgery
nd the patient who underwent bilateral reoperations, the
cuity was worse in the eye undergoing reoperation in 5
atients, the same in 4 patients, and better in 2 patients.
ive of these patients had an acuity of 20/100 or worse in

he eye undergoing reoperation versus 3 of the fellow eyes.
Nine eyes (10% of eyes) in 7 patients underwent glau-

oma surgery prior to the visual assessment. One eye
eveloped acute angle closure glaucoma and underwent a
eripheral iridectomy. The other 8 eyes developed open
ngle or chronic angle closure glaucoma and were treated
ith a variety of surgical procedures including: endoscopic

yclophotocoagulation, trabeculotomy, shunting with a
aerveldt implant and goniotomy (Table 4). Four of these
yes had risk factors for aphakic glaucoma (microphthal-
os, n � 3; persistent fetal vasculature, n � 1). The visual

cuity was the same or worse in the eye undergoing glau-
oma surgery in the 5 patients who underwent unilateral
laucoma surgery. Three of these eyes had a visual out-
ome of 20/100 or worse.

Four patients underwent bilateral secondary IOL im-
lantation before the visual assessment (mean, 4.5 years;
ange, 3.7–5.3 years). Eighteen patients (42%) did not
ndergo any additional intraocular surgeries after cataract
urgery.

ISCUSSION

everal case series have noted a trend for better visual
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IG 2. BCVA at 5 years of age for the first eye versus the second eye
f a patient undergoing cataract surgery. The solid line of identity
hows patients with the same BCVA in both eyes. Points above the
ine represent patients with better vision in the first operated eye,
nd points below the line represent patients with better vision in the
econd operated eye. Symbols denote the status of nystagmus at
he initial examination.
utcomes for children with bilateral congenital cataracts o
reated during the first 6 to 8 weeks of life. However, some
f these studies included children with dense and partial
ataracts, children with other ocular and systemic abnor-
alities and children who had undergone outdated sur-

eries such as needling and aspiration procedures.14-17

inally, grating acuities rather than optotype acuities were
sed to assess the visual outcome in some of these stud-
es.18,19 Rogers and coworkers18 reported normal prefer-
ntial looking acuities in 3 infants who underwent bilateral
ataract surgery when 2 to 5 weeks of age, whereas 4
nfants who underwent bilateral cataract surgery when 8 to
2 weeks of age had reduced preferential looking acuities.
elbart and coworkers19 reported acuities of 20/80 or

etter using a combination of visual-evoked potential es-
imates and optotype acuities in 17 of 17 patients with
ilateral congenital cataracts undergoing cataract surgery
uring the first 6 weeks of life versus only 1 of 7 patients
ndergoing cataract surgery after 6 weeks of age. Parks
nd coworkers15 noted a trend toward better visual acuity
n 30 children with nuclear cataracts undergoing surgery at
n earlier age, but the trend did not reach statistical sig-
ificance. Lundvall and Kugelberg16 reported Snellen vi-
ual acuities of 20/50 or better in 9 children with dense
ilateral congenital cataracts who underwent cataract sur-
ery during the first 2 weeks of life but relatively poor
isual acuities in 4 children who underwent cataract sur-
ery when 6 weeks of age or older. In contrast, Bradford
nd coworkers14 did not find a correlation between the age
f surgery and the visual outcome for 23 children with
ense bilateral congenital cataracts.

We only included in our study children who had dense
ilateral congenital cataracts who underwent cataract sur-
ery during the first 36 weeks of life. Nearly two-thirds of
he children had nuclear cataracts. All the children under-
ent lensectomies, posterior capsulotomies, and anterior
itrectomies and were corrected optically after surgery
ith spectacles or contact lenses. We also only used the
ptotype acuity obtained closest to the fifth birthday for
he analysis. We found that all of the children undergoing
ataract surgery when 10 weeks of age or younger had
0/80 or better visual acuity. Although many of the pa-
ients undergoing cataract surgery when older than 10
eeks of age also achieved 20/80 or better visual outcome,

he visual results became less consistent and some of these
hildren had a BCVA of 20/100 or worse. None of the
atients in our study had a BCVA worse than 20/160 in
heir better-seeing eye.

We did not find an advantage to performing cataract
urgery at any particular time before 10 weeks of age and,
n fact, early surgery may predispose infantile eyes to more
ostoperative complications. Glaucoma is now one of the
ost vision-threatening complications that occurs after

ataract surgery during infancy.20-23 It has been reported
o occur in as many as 30% of eyes with nuclear cata-
acts.15,17 Lundvall and Kugelberg16 noted that glaucoma

ccurred more commonly in children undergoing surgery
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uring the first week of life. For this reason, there may be
n advantage to waiting until a neonate is at least several
eeks of age before performing cataract surgery.24 Nine
yes in our study underwent glaucoma surgery. These eyes
ad some of the worse visual outcomes.

We found a strong correlation between the presence of
reoperative nystagmus and the visual outcome. In fact,
he correlation was stronger than the correlation between
ge at the time of surgery and visual outcome. However,
ge at the time of surgery and nystagmus are inextricably
elated to one another since visual deprivation during early
hildhood often causes nystagmus. Only 1 child who un-
erwent cataract surgery before 10 weeks of age had pre-
perative nystagmus, whereas 14 of the 21 (67%) children
ho underwent cataract surgery after 10 weeks of age had
reoperative nystagmus. It is possible that the cataracts
ere less dense in the 7 children without preoperative
ystagmus who underwent cataract surgery after 10 weeks
f age. Because of the retrospective nature of our study, we
ere not able to confirm the observation of Yagasaki and

oworkers25 that nystagmus commonly resolves if cataract
urgery is performed within 4 weeks of its onset.

There was a mean interval of 6 days between the sur-
eries on the right and left eyes of the patients in our
eries. The first eye undergoing cataract surgery did not
ave a better visual outcome than the fellow eye. Some
uthors have recommended bilateral occlusion therapy un-
il cataract surgery has been performed on both eyes.26

ur findings would suggest that bilateral occlusion is not
ecessary if the 2 surgeries are performed in close prox-

mity to each other. There is also a trend to perform
ilateral simultaneous cataract surgery in infants with
ense bilateral congenital cataracts with other medical
roblems,27 which further minimizes the risk of one eye
xperiencing more visual deprivation than the other. Most
f the differences between the acuities of the right and left
yes likely stemmed from differences in postoperative
omplications. For example, 5 patients in our series un-
erwent glaucoma surgery. Three of these eyes had a

able 4 Outcome in eyes undergoing glaucoma surgery

Patient
Age at cataract surgery

(weeks) Visual acuity Ris

1 OS 3 20/400
2 OD 4 20/25

OS 4 20/25
3 OD 6 20/30 Micro

OS 6 20/30 Micop

4 OS 8 20/40 Persis
Vascu

5 OD 14 20/120 Micro
6 OD 18 20/400

7 OS 20 20/50
isual outcome 4 lines or worse than their fellow eye. v
lthough there was a trend for the eyes requiring reop-
rations for secondary membranes and cortical reprolif-
ration to have worse vision than their fellow eyes, the
nterocular difference was smaller than for the eyes under-
oing glaucoma surgery. Many surgeons also operate on
he worst-seeing eye first, which may also partially explain
hy the visual acuity was not better in the eye undergoing

ataract surgery first.
Our study had a number of limitations. It was a retro-

pective study and some charts were missing data. Visual
cuity was tested in a nonstandardized manner. Some of
he cataracts may have been denser than others, but we
ere unable to grade them because of the retrospective
ature of the study. We also were lacking information
egarding the date of onset of nystagmus and whether it
esolved after cataract surgery. Finally, we had a relatively
mall number of patients, which reduced the statistical
ower of our findings.

We did not find a distinct latent period for children
ith dense bilateral congenital cataracts, as has been re-
orted for children with dense unilateral congenital cata-
acts. Birch and Stager8 noted a bilinear relationship be-
ween the visual outcome and the age at surgery for infants
ith dense unilateral congenital cataracts with a break
oint at 5.6 weeks of age. In contrast, we noted a linear
elationship between the visual outcome and the age at
urgery for children with dense bilateral congenital cata-
acts, although the relationship did not reach statistical
ignificance. Unfortunately, there are few animal data on
he effects of visual deprivation during the neonatal period
hat would correspond to the latent period in human
nfants. Crawford and coworkers13 visually deprived both
yes of a monkey from 2 to 6 weeks of age; however, this
ould be equivalent to depriving a human infant from 2 to
months of age, which is beyond the latest period.28

Although Wiesel and Hubel11,12 visually deprived kit-
ens beginning at birth, they maintained the visual depri-
ation until the kittens were 3 months of age, which
xtended into the sensitive period. Perhaps, the most con-

r Glaucoma surgery
Age when glaucoma surgery

performed (years)

Goniotomy 3.7,4.5
Baerveldt implant 4.9
Baerveldt implant 5.3

os Endoscopic
cyclophotocoagulation

5.0

os Endoscopic
cyclophotocoagulation

1.2

tal Endoscopic
cyclophotocoagulation

4.0

os Trabeculotomy 0.5,0.7
Endoscopic

cyclophotocoagulation
3.0

Peripheral iridectomy 0.5
k facto

–
–
–

phthalm

hthalm

tent Fe
lature
phthalm

–

incing evidence for a latent period was an observational
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tudy by Blakemore and Cummings,1 during which they
oted that some kittens do not open their eyes until they
re nearly 2 weeks of age, with no apparent deleterious
ffect on their visual outcome. Although there may be a
atent period for human infants experiencing bilateral vi-
ual deprivation, we were unable to identify it in our study.
owever, we did find more children with visual outcomes

f 20/100 or worse who underwent cataract surgery when
0 weeks of age or older. In particular, the presence of
reoperative nystagmus was the best predictor of a poor
isual outcome. Therefore, we recommend that infants
ith dense bilateral congenital cataracts undergo cataract

urgery before the onset of nystagmus, which in most
hildren occurs after the first 10 weeks of life.
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