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Ocular featuresseen in children with hydrocephalus at University of Nigeria
Teaching Hospital Enugu: a case series

Ferdinand C Maduka-Okafor ABSTRACT
Udechukwu F Ezepue

Department of Ophthalmology Baquround: I—!ydroceph_alus_ has been knpwn since antiquity. as Itnee_:n
University of Nigeria Teaching deflned_ as an increase in size of the ventricwyatesn of the brain, resulting
Hospital, Ituku Ozalla Enugu. from raised cerebrospinal fluid volume.
Objective: The purpose of this study is to determine theoteriocular disorders
that may be associated with hydrocephalus in aildreen in the University of
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' ' ' hydrocephalus, aged less than two years and attetide neurosurgical
outpatient clinic between January and December 1888 included. The
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Phone: +234-803-454-5717 diagnosis of hydrocephalus was made based on sharyi clinical examination
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Results: Fifteen children with un-operated hydrocephalus ficored by
transfontanelle ultrasonography were examined asqmtation for ocular
complications of hydrocephalus. The mean age aeptation was 29.8 weeks.
The peak age group of presentation was 11-20 wéles.male/female ratio
was 1:1. Ocular complications of hydrocephalus udeld setting sun
appearance, nystagmus, optic disc palor and hymézae

Conclusion: The Ophthalmologist has a well established rolglay in assisting
the paediatric neurosurgeon in the long term mamagé of children with
hydrocephalus if the risk of blindness is not todukeled to their other physical
disabilities.
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INTRODUCTION include massive head size, with enlarged
Hydrocephalus has been defined as afontanelle and palpably separated sutures,
increase in the size of the ventricular systenthinned scalp, prominent scalp veins, eyelid
of the brain, resulting from raised retraction, strabismus, spastic paraplegia,
cerebrospinal fluid pressutdt may be caused triangular appearance of the face and setting
by obstruction to cerebrospinal fluid (CSF)sun appearance of the eyes (Fig 1). Visual loss
circulation, over-production or failure of in childrenis commonly due to optic atrophy.

absorption of CSF. Hydrocephalus has beeﬂ
studied since the time of Hippocratebut

association of hydrocephalus with the eye an
central nervous system (CNS) anomalies w
first noted by Walkeér in 1942. Walker

: C
described a case of early hydrocephalus and alternating type due to sixth nerve

ocular complications. Third ventricular 15 AR )
aresi$® due to a rise in intracranial pressure.

dilatation may stretch the optic chiasma an(i . O
: X : X n increased angle of squint is repeatedly
tracts leading to gross visual impairment,

. . . seen as a sign of raised intracranial preSsure
bitemporal ~ visual ~ field ~ defects and and is sometimes the first unequivocal sign of
hypothalamic disorders. Clinical features d 9

X . raised pressureFully accommodative squints
which may present with hydrocephalus .
are uncommohbut refractive errors could be
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IS a common observation that ocular
(r:]"lovements may be abnormal in patients with
uncontrolled hydrocephaldsStrabismus is a

af?equent feature in these children. It is most
mmonly an incomittant convergent squint of
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found more commonly in hydrocephalic of one year from January to December 1998
patients’ But, most squints in these childrenwere included. All patients above two years of
appear to be based on lateral rectus palssge and all patients whose anterior fontanelle
rather than hypermetropia. had fused and who presented no obvious

Nystagmus in hydrocephalic children has beerleOrtal for ultrasound study were excluded.

reported in the literature and includesThe patients were examined after informed
pendular, jerk, micronystagmus  andconsent was obtained from their parents. All
musculoparetic nystagmus. According tothe patients were examined by the same
Goddard, hydrocephalic patients are foundperson. The name, age and sex were obtained.
with horizontal and rotary types of nystagmus.The diagnosis of hydrocephalus was based on

The midbrain eye signs in hydrocephalusthe history, clinical examination, and brain

include upgaze palsy, upbeat nystagmus, ”HItrasonography.

retraction, convergence retraction nystagmuslihe measuring tape was used in measuring the
forced down gaze or setting sun appearanceccipitofrontal head circumference by passing
unilateral and bilateral fourth nerve palsieghe tape over the most prominent part of the
and pupillary light near dissociation. occiput and just above the supraorbital ridges.
The pen torch was used to assess the pupillary

Until recently, the outlook for life in these liaht response. followina of liaht and the

children has been extremely poor because o b ’ 9 9
. : optical blink reflex. The surgical loupe was
progressive hydrocephalus was unlikely to be : ) o
used to assess the eyelids, the size, position

spontaneously arrested so that survivingom d symmetry of both eyes, the presence of

infants were mentally retardédThe rewards
: abnormal eye movements such as nystagmus
of expert and energetic treatment are great for

. ) . and strabismus, the conjunctiva, the clarity of
although many of the afflicted children require .
: i . . the cornea, anterior chamber depth and the
special residential care and education, the

majority are of normal intelligence. ms.
- . .. The pupils were dilated by the use of 0.5%
It is important to study ocular complications . : S : .
. : Tropicamide administered two times, thirty
of hydrocephalus in children so as to be able . . ,
. ) : inutes before examination. The fundi were
to make prompt and appropriate diagnosis an . . : :
: o examined with the direct ophthalmoscope with
offer early treatment which will improve the . :
. i : repeated efforts as an out patient without
quality of life of the patient. The

. . . .. anaesthesia or sedatives. The indirect
ophthalmologist will occasionally be of vital . :
) ophthalmoscope was used in cases without
importance to the management of these

children by diagnosing for the first time nystagmus. _ Lenticular ~ opacity,  vitreous

. . .~ haziness, optic nerve head abnormalities like

blockage of cerebrospinal fluid flow by noting . )
. . . : ..~ coloboma, hypoplasia, pallor or papilloedema
increasing squint or papilloedema. This is a hed f . ”
study of the pattern of ocular complications ofvore searche oRet!nal abnormalities such as
. . . .. detachment or dysplasia were also looked for.
hydrocephalus in children seen at University
of Nigeria Teaching Hospital (UNTH) Enugu. Finally, thorough general examination of the

MATERIAL SAND METHODS patient was performed for other abnormalities.

. . .. The patients were sent for brain
This _study was camed out on pa!“‘?”t Itrasonography. The ultrasound was
attendlr_lg th_e neuros_urg_lcal outpatient Cl'n'_coperformed by the same person in the
the University of Nigena T'e'achlng Hospital Radiology Department of UNTH Enugu. This
(UNTH), I_Enugu, aft?r obtaining the_approvalwas done by a transfontanelle real time B-
of the Ethlcal Qommlttee of the hospital. Scan with a sector scan probe at a frequency
All patients with hydrocephalus who were ¢ 7megaHertz. Simple data analysis was
aged less than two years who attended t

ical outpatient clini iod one using a scientific calculator Casio FX-
neurosurgical outpatient clinic over a periolgy| - Relevant statistical test of significance
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(Chi-square) was done using the Epi infol00% may be related to grossly dilated

version 6 software. ventricles in all the children with the occipito-
. . t
RESULTS frontal circumference exceeding the "95
percentile.

Fifteen patients met the criteria for inclusion
in the study. The age distribution atNystagmus. Hydrocephalic patients are often
presentation was from birth to 76 weeks. Théound to have disturbances of eye
mean age at presentation was 29.8 weeks. Tmeovement! Nystagmus from hydrocephalus
peak age group at presentation was 11-2@sults from brain stem disord®r.In this
weeks (Table 1). The age at onset astudy, 13(86.7%) children had nystagmus
determined from patients history was fromwhile 2(13.3%) had no nystagmus. The types
birth to 40 weeks. The male/female ratio wa®f nystagmus observed in this series included
1:1 (Table 1). The difference in male/femalehorizontal pendular nystagmus in 9(60%)
ratio was not statistically significantx®(= children, upbeat nystagmus  3(20%),
8.304,df = 6,p = 0.2167). horizontal Jerk nystagmus 1(6.7%) while

In all the patients, the occipito-frontal headz(ls's%) did not have any form of nystagmus.

circumference exceeded the ™%ercentile. Gastofi observed horizontal  pendular
Visual assessment showed that 6(40%) couldystagmus in 10(3%) children, correlating the
follow light while 9(60%) had menace reflex. report of Rabinowicz (4%). The higher

frequency 9(60%) of horizontal pendular

Eye movement —abnormalities includedn stagmus observed in this study is probabl
nystagmus which occurred in 13 patients with ystag yisp y

9(60%) having horizontal pendular gﬁiel)dr:aon the gross lesions seen in all the
nystagmus, 3(20%) with upbeat nystagmus, '
1(6.7%) with horizontal jerk nystagmus. Two Olurin-Aina™® observed 24% with horizontal

(13.3%) had no nystagmus, but all the patientsystagmus, 2% upbeat, 6% downbeat, 2%
had setting sun appearance. Dilated fundugaze evoked and 1% rotary nystagmus. The
examination in all the patients showed optidower figure may be explained by the fact that
disc pallor in 5(33.3%), normal disc in her study included patients with spina bifida,

2(13.3%) and hyperaemic disc in 8(53.4%). as well.

DISCUSSION Visual Function: The diagnosis of visual loss
Setting Sun Appearance. This was the can be a difficult task in the preverbal child
commonest disorder found in all the casesPrimary optic atrophy in congenital
Setting sun appearance is a classic sign dfydrocephalus is well knowhand commonly
hydrocephalus and kernicterus but may alsés a cause of visual logs.Dilated third
occur in premature babies and transiently irventricle in acquired obstructive
normal full term babieS. The setting sun hydrocephalus can occasionally cause visual
appearance is the result of a pressure effect dield defects:®

the brain stem in the region of the posteriorI
end of the third ventricld Christoff' in 1974 6(40%) children could follow light while

concluded that upward gaze paralysis occur§(60%) had menace reflex. The ability to

mainly with bilateral lesions involving the _ . : :
: ) ixate, follow and respond to visual stimulus is
pretectum, posterior commissure or dorsa‘ . : , ;
midbrain tegmentum ewd_ence_ of gn intact V|_sual system. As in

' Olurin-Aina’s™® series, this study could not
In Gaston’s study,83% of the children had determine any specific visual function
setting sun appearance in a six-year study arabnormality. In Gaston’s series, only
in Olurin-Aina’s study*® 76% of the children 86(27%) had normal visual function. The
had setting sun appearance. In this studwisual assessment was possible because

100% of the children had it as well, and thisGaston examined children of up to eighteen

n this study, visual assessment showed that
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years. Mankinen-Heikkinen and FEfta According to Kirkham®, one cause of optic
reported that the most common neuroatrophy is stretching of the chiasma, or optic
ophthamological complications of nerves by the expanded third brain ventricle.
hydrocephalus were reduced visual acuityPrimary optic atrophy in congenital
pupillary abnormalities and optic atrophy. hydrocephalus is well knowH. A rise in
RabinowicZ also found defective vision to be intracranial pressure may cause papilloedema
a particular difficulty encountered by leading to secondary optic atrophy or
hydrocephalic children. dilatation of the third ventricle or a shift in the
position of the brainstem giving rise to a
no case of established papilloedema in thigrir_nary optic atrophy fr(_)m stretc_hing of th?
optic nerves or optic chiasma. Visual loss in

study. Eight (53.4%) children showed disc . ) .
hyperaemia. It is widely believed that chlldr_en with hydrocephalus is commonly due
to optic atrophy.

congenital hydrocephalus is only very rarely
associated with papilloedema. Goddard Retinal Dysplasia: No case of retinal

attributed the rarity of papilloedema indysplasia was seen. Descriptions have
congenital hydrocephalus to the ease witlappeared in the literature of several patients
which the infant’s skull expands. This wouldwith early hydrocephalus associated with
indicate that the generalized intracranialocular abnormalities especially retinal
pressure in congenital hydrocephalus iglyplasia, retinal detachment and severe
seldom raised. developmental defects of the central nervous

In Ghose’d study, papilloedema was seen insysteerlr; not resulting from any recognizable
24 out of 165 cases (14.5%) of congenitaf:aus '

hydrocephalus. Harcodrtalso reported two Various names have been proposed for this
cases of papilloedema. The cases in whichssociation including those of Walker's

Papilloedema/Disc Hyperaemia: There was

papilloedema was found was hydrocephaluissencephaly, encephalo-ophthalmic
associated with meningomyelocele. dysplasia, oculo-cerebral malformation
syndrome, retinal dysplasia with

Papilloedema in older patients is the moshydrocephalus and HARD 4 Syndrome
common cause of visual loss in patients witi{Hydrocephalus, Agyria and Retinal Dysplasia
hydrocephaluS. Mankinen-Heikkinen and with or without Encephaloceff) Giles® in
Eila'! stated that it is a general opinion thatl963  described  advanced idiopathic
congenital hydrocephalus is very seldomhydrocephalus and concomitant marked
connected with papilloedema except as @&horioretinitis.

relatively late phenomenon when . . : .
, . The lids were normal in all the cases in this
compensation fails. The absence of

: o . . ~study. There were no pupillary abnormalities,
papilloedema in this series supports this view. . )
and no strabismus. The corneal sensations

Disc Pallor: Optic disc pallor was found in were also normal.

5(33%) of cases and 2(13.3%) had norma&

. / , o ONCLUSION

pink disc. In' Ghose's .Stl.Ja%( the optic d'SCO Setting sun appearance and nystagmus are the

was normal in the majority of cases (56.'5 A))most common complications. This can be

anq the most common change was PrIMarY jeviated with surgery, for the preservation of

optic atrophy (17%) followed by temporal the patient’s siaht

pallor (11.5%). Mankinen-Heikkinen and P gnt.

Eila'* cited Walsh's study in which he ACKNOWLEDGEMENT

examined 25 hydrocephalic children andOur thanks go to Dr A. A. Offodile,

found them to have pale optic disc or opticConsultant Radiologist of the Department of

atrophy. Radiology UNTH Enugu, for doing the brain
ultrasonography. We wish to thank Mr. K.C.

www.ajol/journal/ojm 32



Ocular featuresin hydrocephalus

Okoro of the Medical Illustration Unit, UNTH 13.

Enugu who produced the photographs. Our
thanks also go to Miss Promise Eneh who
typed this work.

REFERENCES

1. Clements DB and Kaushal K. A study of15.

ocular complications of hydrocephalus
and meningomyelocele.  Trans
Ophthalmol Soc. UK, 1970; 90:383-390.

2. Walker AE. LissencephalyArch Neurol
Psychiatry 1942; 48:13-29.

3. Lawton SJ, Walsh TJ and Slupley T.
Cortical  blindness in
hydrocephalusAmer J Ophthalmol 1966;
62:251-257.

4  Swash M. Disorders of ocular movement
in hydrocephalus.Proc Roy Soc Med
1976; 69:480-484.

5. Rabinowicz I. M. Visual function in
children with hydrocephalus. Trans
Ophthalmol Soc UK 1974; 94:353-366.

14.

16.

congenital 17.

18.

OJM Jan-Dec 2010; Vol 1-4

Tamler E. Primary Optic atrophy from
acquired dilatation of the third ventricle.
Amer J Ophthalmol 1964; 57: 827-828.
Ghose S. Optic nerve changes in
hydrocephalus. Trans Ophthalmol Soc.
UK 1983; 103:217-220.

Corbett JJ. Neuro-ophthalmologic
complications of hydrocephalus and
shunting  procedures. Seminars in

Neurology 1986; 6 (2):111-123.

Kirkham TH. Optic atrophy in the bobble
head syndromedJ Paediatr Ophthalmol
1977; 14:299-301.

Bordarier C, Aircardi J and Goutieres F.
Congenital hydrocephalus and eye
abnormalities with severe developmental
brain defects. Warburg's syndroma&nn
Neurol 1984; 16:60- 65.

Giles CL and Lewis AS. Chorioretinitis
and hydrocephalusAmer J Ophthalmol
1963; 56:50-57.

6. Wybar K and Walker J. Surgical Table 1: Gender distribution of children with
management  of  strabismus  in hydrocephalus
B}f&osacgghfcl)%ﬂgazs? 8Ophthalmol Soc Age(wesky  Male Female  Total

7. Hunt G. M. Spina Bifida. Implications for 0~ 10 1(r%)  2(13%)  3(20%)
100 children at schooDevel Med Child 21 50 383;3 3%%” ;‘Eigéﬁ)
Neurol 1981; 23:160-172. 31-40 0(0%)  1(8%) 1 (8%)

8. Goddard U.K. Ocular changes in 21— 2%‘7’22; (2)%03/30) ig%"zﬂ’
Q%drocephalugr Orthopt J 1965; 22:72- Over 61 2(13%) 0 (0%) 2 (93%

9. Gaston H. Ophthalmic complications of Tota 8(53%) 7(47%) 15 (100%)
spina bifida and hydrocephalusye
1991, 5:279-290. Figure 1:  Antero-posterior view of a child kit

10. Olurin—Aina 0. Neuro-ophthalmic
features of hydrocephalus in infants. Part
Il Dissertation, National Postgraduate
Medical College of Nigeria, 1995.
Mankinen—Heikkinen A and Eila M.
Ophthalmic changes in hydrocephalus: a
follow up examination of 50 patients
treated with shuntsActa Ophthalmol
1987; 65(1):81-86.

Kemp CH, Silver HK and O’Brien D.
Current  Paediatric  Diagnosis and
treatment, 6 ed, Lange, 1980; 209.

11.

12.

www.ajol/journal/ojm

hydrocephalus showing enlarged head,
dilatedveins and setting sun appearance

| |

33



