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Summary 
This prospective study was undertaken to evaluate 
the prevalence of ocular abnormalities, as well as 
describe the various eye defects seen among cases 
of cerebral palsy present ing at the Paediatric 
Neurology Clinic, University College Hospital, Ibadan, 
Nigeria. All cases of cerebral palsy seen at the 
Paediatric Neurology Clinic, University College 
Hospital, Ibadan, over a period of 18months were 
carefully evaluated by the Paediatric Neurologist for 
signs of ocular abnormalities."Those in whom such 
abnormali t ies were found were referred to the 
Consu l tan t Oph tha lmolog i s t for detailed eye 
examination and accurate description of the ocular 
abnormalities. One hundred and forty nine children 
with cerebral palsy were seen during the period of 
study, forty two had associated ocular abnormalities, 
giving a prevalence rate of 28.2%. More than half 
(61.9%) of the cases were completely blind. The 
major ocular abnormalities identified in the affected 
cases were strabismus (50%), optic atrophy (50%) 
and cortical visual impairment (47.7%). Other eye 
defects less frequently seen were nystagmus (9.5%) 
and refractive errors (4.8%). Presence of spastic 
quadriplegia was associated with an increased risk 
of ocular abnormalities. Ocular abnormalities are a 
frequent problem in children with cerebral palsy. 
Evaluation of all children with cerebral palsy must 
include amongst other things, a full ophthalmologic 
evaluation, even when no gross eye anomalies are 
visible to the attending physician. Early identification 
of these defects in children with CP is crucial in order 
to institute prompt therapy in cases with defects that 
are amenable to treatment. 
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Resu me 
Cette etude prospective etait effectuee pour evaluer 
la prevalence des signes d'anomalies oculaires et a 
decrire les differents defaut des yeux parmi les cas 
de palsie cerebrale evalue dans la clinique pediatric 
neurologique du Centre Universitaire Hospitalier, 
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Ibadan, Nigeria pendant 18 mois ; ceux ayant des 
anomalies etaient transparents aux consultations 
ophtalmologiques pour diagnostiquer les yeux et 
plus prccisement decrire les anomalies oculaires. 
Cent quarante neuf enfants ayant le cerebrale 
etaient vu durant cette periode, quarante deux 
avaient des anomal ies ocula i re d ' un taux de 
28.2%, plus de la moitie(61.9%) des cas etaient 
c o m p l e t e m e n t a v e u g l e . I ' a n o m a l i e m a j e u r 
identif iee etait le s t r ab i sme(50%) I 'a t rophie 
optique (50%) et I*impair de la cortique visuel 
(47.7%). Autres defauts oculaires moins frequents 
e ta ient le n y s t a g m u s ( 9 . 5 % ) et les e r r eu r s 
r e f r a c t a i r e s ( 4 8 % ) . La p r e s e n c e de la 
quadr ip leg ie spas t ique etai t a s soc iee a une 
augmentation du risque d'anomalie oculaire. Nous 
recommandons que revaluation de cette condition 
chez les e n f a n t s doit inc lure une comple t e 
evaluation oculaire/ophtalmologique meme sans 
anomalie grandiose visible par le medecin. Une 
detection precoce chez les enfants est importante 
afiti d'initier le traitement precis selon les types 
de defauts. 

Introduction 
Cerebral palsy (CP) remains a major cause of 
disability in childhood [1]. Cerebral palsy (CP) 
refers to a group of non-progressive, but often 
changing motor impairment syndromes secondary 
to lesions or anomalies of the brain arising in the 
early stages of development [2]. The association 
of certain eye defects with cerebral palsy has 
been known since Litt le 's early papers on the 
disease in 1834[3] and various forms of eye 
defects have been described in children with 
c e r e b r a l pa l sy . T h e s e i n c l u d e n y s t a g m u s , 
s t rab ismus , r e f r ac t i ve er rors , opt ic atrophy, 
cataracts, field defects, corneal abnormalities and 
cortical visual impairment [4,5]. Various ocular 
abnorma l i t i e s have been reported in all the 
recognized forms of CP. 

With increasing survival of preterm infants, 
periventricular leucomalacia (PVL), a major problem 
of preterm infants, particularly those delivered 
between gestational age 24-34 weeks has become 
a principal cause of visual impairment in children in 
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the developed world [6,7]. Cerebral visual dysfunction 
caused by PVL is characterised by delayed visual 
maturation, sub normal visual acuity, crowding, visual 
field defects and visual perceptual cognitive problems 
[6]. Examination of the affected children often reveal 
optic disc abnormalities, strabismus, nystagmus, and 
deficient visually guided movements [6,7]. Other 
ocular abnormalities described in children with CP 
and a background history of prematurity include 
cortical visual impairment and retinopathy of 
prematurity [8]. 

A high incidence of visual defects have also 
been reported in children with hemiplegic CP [9]. 
Guzzetta el cil in a study of children with early-onset 
hemiplegia and hemiplegic CP, reported impaired 
visual acuity, visual field defects and optokinetic 
nystagmus as the major ocular abnormalities in these 
children [7]. Major visual abnormalities in spastic 
quadriplegic CP include refractive errors, strabismus, 
nystagmus and optic atrophy [9]. 

Vision is one of the most important senses 
requi red for normal phys ica l and cogni t ive 
development in childhood. Presence of severe visual 
defects might pose a significant problem to the 
rehabilitation of children with cerebral palsy. Visual 
dysfunction has been shown to further compromise 
postural control in children with cerebral palsy [10]. 
Early detection of ocular abnormalities in children 
with cerebral palsy will improve the overall prognosis 
in affected children as the treatable forms of these 
defects are given early and prompt intervention. 
Although CP is one of the leading causes of disability 
in the developing world [11,12] the ocular defects 
associated with this common childhood neurological 
disorder in African children is not well documented 
in literature. This study was undertaken to evaluate 
the prevalence and nature of ocular abnormalities in 
children with cerebral palsy. The findings in the study 
will help to improve the care of children with cerebral 
palsy. 

Materials and methods 
The study was prospective and was carried out at 
the paediatric neurology clinic and the ophthalmology 
clinic of the University College Hospital, Ibadan, 
Nigeria. The University College Hospital, Ibadan 
provides tertiary health care services, serves as the 
major referral centre for the South Western part of 
the country and also receives cases from other parts 
of the country. 

The subjects studied comprised children with 
a diagnosis of cerebral palsy seen at the paediatric 
neurology clinic of the hospital over a period of 18 
months, May 2004 - October 2005. Informed 
consents were obtained from the caregivers of all 
the children studied. The diagnosis of cerebral palsy 

was clinical, based upon a history of abnormal motor 
development that was not progressive, coupled with 
the presence of abnormal neurological signs that 
localised the lesion to the brain [13]. All the cases 
were evaluated by and the diagnoses of cerebral palsy 
made by the paediatric neurologist. A detailed history 
of the illness, development, pregnancy, birth and 
neonatal periods were taken. A thorough neurologic 
examination was carried out on each patient at 
presenta t ion and this en ta i led assessment of 
consciousness, speech, cranial nerves, cerebellar, 
motor and sensory functions. 

Classification: Spasticity involving one upper 
limb and the ipsilateral lower limb was classified as 
hemiplegia, spasticity of all four limbs, with the upper 
limb involvement more marked than or equal to that 
of the lower limbs, spastic quadriplegia, spasticity of 
the lower extremities, with a variable but lesser 
involvement of the upper limbs, spastic diplegia. Cases 
with extrapyramidal symptoms were classified as 
dyskinetic. those with hypotonia c lass i f ied as 
hypotonic, while the mixed class had a combination 
of features of the spastic and extrapyramidal types 
[14]. 

A preliminary eye examination was carried 
out by the paediatric neurologist in the paediatric 
neurology cl inic. This involved gross ocular 
examination for ocular a l ignment , extraocular 
movements and p r e s e n c e of s t r a b i s m u s or 
nystagmus. Visual acuity was assessed by light 
fixation and response to visual threat. The pupils were 
examined using a pen torch to assess pupillary size 
and response to light reflex. All the children with 
ocular abnormal i t ies detec ted on pre l iminary 
examination by the paediatric neurologist were 
referred to the ophthalmologist for a detailed ocular 
examination at the eye clinic. At presentation in the 
eye clinic, each child's ocular examination began with 
the assessment of visual acuity. Children under 4 
years were tested for light fixation, ability to identify 
and match pictures and letters. Those above 4 years 
were tested with the Snellen charts. The anterior 
segment examination was done with a pen torch, while 
dilated fundoscopy and mydriatic retinoscopy was 
done under light sedation. Topical Tropicamide 0.5% 
was used as dilating agent, while Paraldehyde at a 
dose of 1ml per year of life, up to a maximum of 5ml, 
was given intramuscularly as a sedative. The findings 
were recorded in a datasheet prepared for the study. 

Data were entered into a microcomputer and 
analysis done with the SPSS 11 for windows 
software. Categorical variables were compared using 
the Chi square. A p-value of less than 0.05 was 
regarded as significant. 
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T a b i c 1: Pa t te rn of ocu la r abnormal i t i es in 42 ch i ldren 
with ce rebra l pa lsy 

Ocula r abno rma l i t y N u m b e r of cases** 9\ To ta l** 

Opt ic a t rophy 21 50 .0 
S t r ab i smus 21 50 .0 
Cort ical visual 
impa i rment 2 0 47 .7 
N y s t a g m u s 4 9.5 
R e f r a c t i v e e r ro rs 2 4 .8 

**Some children had more than one form of ocular 
abnormality 

Results 
One hundred and forty nine children with cerebral 
palsy were recruited into the study, their ages ranged 
from 6 months to 13 years, median 18.0 months. There 
were 95 males and 54 females, giving a male to female 
ratio of 1.8:1. The major underlying causes of CP 
were severe birth asphyxia (49.7%), severe neonatal 
jaundice (26.8%), post infectious brain damage 
(10.7%) and prematurity (3.4%). Other less common 
causes of CP found were craniosynostosis (1.3%), 
intrauterine infections (2.0%), and metabolic disorders 
(1.3%). The cause could not be ascertained in 6 
(4.0%) cases. The spastic form of CP was the most 
predominant, found in 123 (82.6%) cases. Other 
forms of CP seen in the study were dyskinetic 8.1 %, 
mixed 6.7% and hypotonic in 2.7%. 

Ocular abnormali t ies were found in 42 
(28.2%) of the 149 children with cerebral palsy. Of 
these, 26 (61.9%) had total blindness, 13 (31.0%) 
were partially blind and only 3 (7.1%) had normal 
vision. The most frequent abnormalities were optic 
atrophy (50.0%), strabismus (50.0%) and cortical 
visual impairment (47.7%). Five (25%) of the 20 
children with cortical visual impairment had total 
blindness, while the remaining 15 (75%) had varying 
degrees of residual vision. Table 1 shows the 
frequencies of the various eye defects in the study 
population. A larger proportion of children with spastic 
quad r ip l eg i a ( 3 9 . 5 % ) had a s s o c i a t e d visual 
impairment when compared with other topographic 
groups (17.8%). This observation was statistically 
significant (+2= 6.18, p==0.01). Table 2 shows the 
ocular abnormalities in the various types of CP 

Discussion 
The study identified ocular defects as a common 
associated deficit in children with cerebral palsy and 
this was found in 28.2% of the 149 children with CP 
s tudied . The repor ted p r e v a l e n c e of ocu la r 
abnormalities in children with CP varies widely, ranges 
between 17-90% and has been shown to vary with 
the severity of CP [4,14-17]. The prevalence of 28.2% 
found in this study is consistent with previous reports. 
Sankar and Mundkur [17] found ocular abnormalities 
in 28% of Indian children with CP and Sharma et al 
[15] reported ocular defects in 35% of the children 

Table 2 : P r e v a l e n c e of ocular abnormal i t ies in the principal types of C P 

Type of C P B l i n d n e s s Optic Cortical S t rab i smus N y s t a g m u s R e f r a c t i v e 
Tota l /Par t ia l a t rophy b l i n d n e s s error 
n (Vc) n (%) n (%) n (%) n (%) n (%) 

Spast ic Quad r ip l eg i a 
(n= 78) 
Spast ic Hemip l eg i a 
(n= 32) 
Spast ic Dip leg ia 
(n=9) 
Spast ic Tr ip leg ia 
(n=3) 
Spas t ic M o n o p l e g i a 

(n=l ) 
Dyskinet ic (n=12) 
Mixed (n= 10) 
Hypotonic(r i=4) 

31(39.7) 17(21.8) 

4 ( 1 2 . 5 ) 2 (6 .25) 

1 (33.3) 1 (33.3) 

2(20.0) -
1 (25.0) 1 (25.0) 

16(20.5) 14(17.9) 

2 ( 6 . 2 5 ) 2 ( 6 . 2 5 ) 

1 (33.3) 

1 (8.3) 
1(10.0) 2 ( 2 0 . 0 ) 
1 (25.0) 1 (25.0) 

4 (5 .1 ) 1(1.3) 

1(10.0) 



74 IA !Mgunju and IS O/nlcyc 

with CP. Black [ 16] reported a h igher p reva lence of 
ocular defects a m o n g the 117 children with C P studied 
as 7 8 % of t h e m h a d e y e d e f e c t s . T h e h i g h e r 
prevalence of eye de fec t s found in his study has been 
attr ibuted to the marked sever i ty of C P in the cases 
studied. 

T h e m a j o r ocular abnormal i t ies found in this 
s tudy were opt ic a t rophy, s t rab i smus and cortical 
visual impai rment . Half of the children with cerebral 
palsy in this study had strabismus and this is consistent 
w i t h f i n d i n g s f r o m p r e v i o u s s t u d i e s [ 1 5 , 1 6 ] . 
S t rab i smus is one of the t reatable ocular defec t s in 
c e r e b r a l p a l s y and e a r l y i d e n t i f i c a t i o n of th i s 
abnormal i ty will op t imize visual potential , as well as 
improve the m a n a g e m e n t and overal l p rognos is of 
the child with cerebral palsy. Optic atrophy was found 
in 5 0 % of the cases s tudied . In all the cases, the 
d e g r e e of o p t i c a t r o p h y w a s s e v e r e and all the 
a f f ec t ed pat ients w e r e comple te ly blind. Perinatal 
a sphyx ia is a well r ecognized cause of optic a trophy 
[18] and this condi t ion was found to be the leading 
under ly ing cause of C P in this study. The relatively 
h igh p reva lence of optic a t rophy in this study may 
the re fo re be related to the aet iology of C P in the 
cases s tudied. Cor t ica l visual impairment was found 
in near ly half of the cases in this study. L ike optic 
atrophy, per inatal hypox ia has been reported as one 
of the leading causes of cortical visual impairment in 
ch i ldhood [19]. F ive ( 2 5 % ) of the 20 children with 
cortical visual impa i rment had total bl indness, while 
the r emain ing had residual vision in the eyes. 

N e a r l y t w o - t h i r d s of the C P c a s e s wi th 
ocular abnormal i t ies in this study had total blindness. 
T h i s r e p r e s e n t s an a d d i t i o n a l l im i t a t i on to the 
funct ional i ndependence of the affected children and 
adverse ly impacts prognos is . Early recognit ion of 
these defects in chi ldren with C P is important in order 
to provide the much-needed support to the af fec ted 
child and the family. 

T h e p reva lence of re f rac t ive errors found in 
this study was ra ther low (4 .8%), when compared 
with previous studies [ 15.16). Object ive ret inoscopy 
is d i f f icu l t in ch i ld ren with cerebra l pa lsy in the 
presence of n y s t a g m u s and s t rabismus. Automated 
re f rac t ion would have a ided the ident i f ica t ion of 
ref rac t ive errors but this could not be used in this 
study as this t echn ique requires the coopera t ion of 
the subject which could not be obta ined in most of 
the cases s tudied. T h e pho tosc reener is an e f fec t ive 
means of screening chi ldren and young adults with 

severe learn ing disabi l i t ies for r e f rac t ive er rors and 
s t r a b i s m u s s o t h a t t h e c h i l d r e n w i t h t h e s e 
abnorma l i t i e s m a y be targeted for a m o r e detai led 
evaluat ion. 2 0 This equipment is howeve r not available 
in our cent re . These factors m a y have con t r ibu ted to 
t he l o w p r e v a l e n c e of r e f r a c t i v e e r r o r s a m o n g 
children with cerebral palsy in the study. Multi-centred 
s tudies in o ther parts of the coun t ry will be usefu l in 
cor robora t ing this f inding. Eye a n o m a l i e s associa ted 
with prematur i ty , which have been on the increase in 
the deve loped world, were an in f requen t f ind ing in 
this study. Th i s may be a t t r ibuted to the re la t ively 
high perinatal mortal i ty assoc ia ted with p rema tu r i t y 
and very low birth weight in a d e v e l o p i n g coun t ry 
like Nigeria . 

Ocu la r abnormal i t ies a re a f r equen t p rob lem 
in c h i l d r e n w i t h c e r e b r a l p a l s y . T h e y p o s e 
cons iderab le cha l lenge to the m a n a g e m e n t of these 
chi ldren as their educa t ion and rehabi l i t a t ion rely 
heavily on visual s t imulat ion. Ear ly ident i f ica t ion of 
these de fec t s in chi ldren wi th C P is c ruc ia l in o rder 
to institute p rompt therapy in c a s e s wi th de f ec t s that 
are a m e n a b l e to t reatment . Eva lua t ion of all ch i ldren 
with cerebral palsy must include amongs t other things, 
a full ophthalmologic evaluat ion, even w h e n no gross 
eye anomal ies are visible to the a t t e n d i n g phys ic i an . 
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