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Abstract:

 

An attempt was made to elucidate the association between retinopathy of prema-
turity (ROP) and neurological disorders in infants of very low birth weight. In this retrospec-
tive study, 1081 Japanese children weighing less than 1500 g at birth were classified into four
subgroups according to birth weight. In each subgroup, the association among cerebral palsy
(CP) or mental retardation (MR) and ROP, treated ROP, and cicatricial ROP was analyzed
statistically. In the population as a whole, CP and MR were positively associated with ROP.
However, in the birth-weight subgroup analysis, no significant association was found. We can
conclude that there is a weak association between ROP and CP or MR.
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Introduction

 

Recent advances in neonatal care have increased
the survival of very-low–birth-weight infants (

 

,

 

1500
g).

 

1

 

 However, severity of retinopathy of prematurity
(ROP) is increasingly being encountered in these
premature infants. There have been reports on the
surgical outcome of ROP,

 

2–5

 

 and the perinatal risk
factors have been discussed.

 

6–10

 

Neurological disorders are frequently associated
with very low birth weight.

 

11–16

 

 Ophthalmologists of-
ten notice that infants with severe ROP also have
neurological disorders. The present study tried to
elucidate the association between ROP and cerebral
palsy (CP) or mental retardation (MR) to determine
whether the incidence, severity, and cicatricial find-
ings of ROP in the neonatal period may perhaps pre-
dict the development of neurological disorders in
later years.

 

Subjects and Methods

 

Data were collected on 1081 Japanese children with
birth weights below 1500 g who were treated in the
neonatal intensive care unit of our institution and
discharged alive between 1981 and 1993. The fundus
of each premature infant was examined by a pediat-
ric ophthalmologist. The severity of ROP was classi-
fied according to the International Classification of
Retinopathy of Prematurity.

 

17

 

 Patients born before
1991 were treated by cryotherapy,

 

18

 

 and those born
after 1991 were treated mainly by argon laser photo-
coagulation with or without cryotherapy under gen-
eral anesthesia, referred to hereafter as treated ROP.

The patients were regularly followed until they
were 5 years old. For this study, CP and MR were
chosen as the neurological disorders of interest. Ce-
rebral palsy included spastic and athetotic CP, ac-
cording to the criteria of Illingworth,

 

19

 

 and mental
retardation was diagnosed when the intelligence
quotient was 70 or lower at the corrected ages of 10
months, 18 months, and 36 months.

 

Data Analysis

 

The children were divided into four subgroups ac-
cording to birth weight: below or equal to 749 g, 750 g–
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999 g, 1000 g–1249 g, and 1250 g–1499 g. The associa-
tions among CP and ROP, treated ROP, and cicatri-
cial ROP were analyzed statistically in each subgroup
according to birth weight. The incidence of CP in each
condition of ROP was compared with data on cases
without ROP using chi-square test. If the number of
cases was less than five in each subgroup, Yates’ cor-
rection of continuity or Fisher’s exact test was used.
The same analyses were applied to MR. A level of

 

P

 

 

 

,

 

 0.05 was accepted as statistically significant.

 

Results

 

Of the 1081 infants, 590 were found to have ROP,

 

20

 

with 80 patients exhibiting severe stage 3 or thresh-
old ROP undergoing treatment (treated ROP).

 

21

 

Twenty patients developed cicatricial ROP

 

20

 

 such as
dragged disc, macular change,

 

18

 

 or retinal detach-
ment. Retinopathy of prematurity appeared more
frequently in infants whose birth weight was equal to
or less than 1249 g. Infants with treated ROP and
cicatricial ROP generally weighed 999 g or less at
birth (Table 1).

A total of 43 children were diagnosed as having
CP. The incidence of CP in ROP, treated ROP, and

cicatricial ROP was, as a whole, significantly higher
than that of CP in ROP-free cases (

 

P

 

 

 

5

 

 0.012, 0.006,
and 0.006, respectively) (Table 2). However, when
analyzed in the subgroups of birth weight, there was
no statistically significant association.

Mental retardation was diagnosed in 54 children.
The incidence of MR in ROP, treated ROP, and cic-
atricial ROP was, as a whole, significantly higher than
that of MR in ROP-free cases (

 

P

 

 

 

5

 

 0.008, 0.032, and
0.026, respectively) (Table 3). However, when ana-
lyzed in the subgroups of birth weight, there was no
statistically significant association.

 

Discussion

 

The long-term neurological development of very-
low–birth-weight infants is a major concern. A few
reports have suggested the association between ROP
and neurological development. Hack et al

 

22

 

 com-
pared children with birth weights below 750 g with
those between 750 g and 1500 g, and they found a
higher incidence of CP, MR, and blindness in the
former group. Bowen et al

 

23

 

 reported a significant
association between severe CP and ROP. Greggard et

 

Table 1.

 

Incidence and Severity of Retinopathy of Prematurity (ROP) in Very-Low–Birth-
Weight Infants

 

Birth Weight (Grams) Patients No ROP Total ROP Treated ROP Cicatricial ROP

 

#

 

749 126 5 121 42 14
750–999 273 35 238 31 5
1000–1249 325 171 154 6 1
1250–1499 357 280 77 1 0
Total 1081 491 590 80 20

 

Table 2.

 

Incidence of Cerebral Palsy (CP) in Infants With or Without Retinopathy of 
Prematurity (ROP)

 

Birth Weight
(Grams) CP/Total CP/No ROP CP/ROP

CP/Treated
ROP

CP/Cicatricial
ROP

 

#

 

749 10/126 (7.9%) 0/5 (0%) 10/121 (8.3%) 6/42 (14.2%) 3/14 (21.4%)
NS NS NS

750–999 15/273 (5.5%) 1/35 (2.8%) 14/238 (5.9%) 1/31 (3.2%) 0/5 (0%)
NS NS NS

1000–1249 8/325 (2.4%) 3/171 (1.7%) 5/154 (3.2%) 0/6 (0%) 0/1 (0%)
NS NS NS

1250–1499 10/357 (2.8%) 7/280 (2.5%) 3/77 (3.9%) 0/1 (0%) 0/0 (0%)
NS NS NS

Total 43/1081 (4.0%) 11/491 (2.2%) 32/590 (5.4%) 7/80 (8.8%) 3/20 (15.0%)

 

P

 

 

 

5

 

 0.012

 

P

 

 

 

5

 

 0.006

 

P

 

 

 

5

 

 0.006

Incidence of CP in each condition of ROP was compared with that in cases without ROP. NS: not
significant.
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al

 

24

 

 classified very-low–birth-weight infants into four
subgroups according to birth weight and showed no
association between CP, MR, or hearing loss and
ROP. Greisen et al

 

25

 

 suggested a possible association
between ROP and CP between 1976 and 1987. Thus,
previous studies disagree as to whether the incidence
of neurological handicaps is associated with ROP.

We focused on the association of ROP with CP or
MR. Significant associations were found when all
cases were analyzed statistically, without regard to
the severity of ROP. However, few positive associa-
tions were found in each subgroup when analyzed
according to birth weight and severity of ROP (Ta-
bles 2 and 3). Our study showed weak associations
between ROP and CP or MR, similar to those re-
ported by Greggard et al

 

24

 

 and Takahashi.

 

26

 

Thus, we can conclude that there is a weak associ-
ation between ROP and CP or MR. Treatment or
cicatricial changes of severe ROP in the neonatal pe-
riod are not necessarily indicative of the develop-
ment of neurological disorders in childhood.
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Incidence of MR in each condition of ROP was compared with that in cases without ROP. NS: not
significant.
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