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bilateral nystagmus In young
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Nystagmus is a clinieal sign of an underlying neurological or

" ocular disorder: There are many different types of eve oxeilla-

tions with distinet behavioural characteristies-on examina-
tion and eve-movement recording. For an accurate diagnosis.
extensive investigations may need to be done. but when very

voung children present with nystagmus. whichisinfluenced by |

attempts at fixation: the clinician usually faces a straightfor-
ward diagnostic task. The majority of babies have their nvs-
tagmus on the basis of bilateral loss of vision. i.e. with a

sensory defect. with the lesion or disease localized to the ante-

vior visual pathways! 4 In'some babies no sensory etiology
“can be found on physical examination. A diagnostic elee-
troretinogram may show that the child has Leberx congenital
amaurosis®. Even then. a few children are found to be normal.
and in these babies the term motor nystagmus is applied.
although the possibility that anterior-pathway disease exists
“asan etiology forso-called motor nystagmus is hotly debated?.

Monocular loss of vision is arguably far more common than
bilateral losx in young children. although exact epidemiologi-
cal data are not available. Nevertheless. the effects of monocu-
lar loss of vision on the developing visual system of the child
are ot well known.-Loss of an eve. or loss of vision in an eye.
may have any of several effects on the visual svstem.-

First, after. unilateral enucleation  in young children.
esotropia and abdueting nystagmus may occur in the remain-
ing eye” X The esotropia that develops in some voung children
after enucleation is amenable to surgical correction’.
Kushner® and Ciancia® deseribe a group of children who devel-

. opc(l monocular nystagmus after loss of\ ision in one eye. and
who assumed an anomalous head position to dampen their
nystagmus. A few of the children reported below also assumed

~ an anomalous head position to dampen nystagmus. as oceurs
in many children with bilateral nystagmus and vision loss.

Necond. optokinetic nystagmus (OKN) testing is abnormal

in children who undergo unilateral enucleation® orsuffer early
onset vision loss!, OKN is measured by moving a repetitive
pattern across, the visual field. Symmetry of the OKN
response is observed when the response is the same with either
a left- or right-moving stimulus. Asymmetric responses are

~noted when a temporally moving stimulus cannot elicit as

good a response as one moving in a nasal direction (testing is
under monocular conditions). Asvinmetrie responses can also
oceurininfantile esotropia!' and in normal children' '3 indi-
cating that asymmetric QKN is not specific to monocularenu-
cleation patients.

Third. monocular visual deprivation will cause monocufar
nystagmus in evnomolgus monkevs. but will cause conjugate
nystagmus in rhesus monkeys'. The finding of bilateral nys-
tagmus in response to unilateral patching in rhesus monkeys
may represent an animal model that mimics our own observa-
tions. Variations in sensitive;periods for amblyvopia develop-
ment probably account for the fact that one type of monkey
develops monocular nystagmus and the other binocular nys-
tagmusin response to pml(m;_",o(l monocular patching.

Monocular vision loss will oecasionally cause monocular
nystagmusin very young children' This nystagmus is fast fre-
quency and small amplitude and inay be related to amonocu-
lar gaze-holding mechanisin. perhaps mediated through the
nucleus of the optic tract oz accessory optic system!® 1. Very

slow monocular oscillations” of the involved eve develop in

adults who have dense amblyopia - the so-called Heimann-
‘Bielschowsky nystagmus'®. The exaet mechanism of this type
of nystagmus is unknm\ n. but it is reversible upon reversal of
vision Joss.

Fourth. loss of a normal eve, particularly by enucleation.
will occasionally have a salutary effect on the fellow. ambly-
opic. eye. There are several reports of documented improve-
ment of vision in the amblvopic eye of humans after severe

’
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visualloss or enueleation in the fixing eve! 2L Ina retrospee-

“tive. multicenter 'i'cpm't of 144 patients. Vereecken and

Brabant" reported an improvement in vision of at least three

lines in the amblyopic eye in 28.5% patients following v ixion
lossinthe good eve. Typically. the improvement oceur red with-
*inthe tirst weeks after visuai loss. Animal studiex have resulted
in ximilarobservations. In cats. the removal of a non-deprived
eve resultsinan immediate and permanent six-fold inerease in

cells respongding to tln- (l(‘l)l ived exe in the striaté corte \-- =

Behaviorailv. enucleation of the non-deprived eve in cats,
resultsin gicater final v isttal ac uity than does mere oce Tusion.
Fifth. in studies-of -children with treated (()ll“l‘lllt‘l|
monocular cataracts, the fellow eve may-have measurable sen-
sory de feets™ 25 Subtle defects in linear ac uity and contrast
© sensitivity at high spacial frequencies have been noted even in
eves that have received minimal patehing. In addition. the
severity of the de h(lt s not lvl.ltv(l\\ \ft'lll.ltlh\”\ to the dura-
tion of p.lt(hmu : ‘
Early-onset. monoe uLu \l\l()n|()\\.lp|)(‘dl\t()(.lll\(‘.lll()th-
er abnormality. that of bilateral. (()Iljll"«lt(‘ nystagmus, The

uation of bifateral nystagmus. and therefore were examined in
the first yearoflife. Theexeeptions were patient 1. examined at
age d vears. and patients 2 and 8. examined shortly after birth
for minagement of ROP : ' .

The affected eve in all children showed \nrns()f denxe vision

loss, Forexample. the child with Petersanomaly hadacorneal.

opacity filling theé entire pupil,except under dim lighting,
None of the chitdren showed complete unilateral blindness:
even in the children with RO some .1\1)0( ts of thc retina (but
not the maeula) remained attached. .

The fellow eve in these children was carefully examined..In -
the children with RO it was oplithalmoscopically normal -

with o discernible maculopathy. Likewise. in all the others,

there was no ophthalmoscopically discernible abnormality. In
one child (patient 6). we performed an elee troretinogram with

normal. u-\ult\ Assexsnient of vision in the fellow éve was per-

nvstagmus mimies so-called sensory nystagimus in that it is

horizontal and (’(ﬂljli;_{ﬂfp.- It differs from previous reports of
“nystagmus® ¥in that it is not abductingor jérk and not a part
of astrabismus-like defeet. We have detected this problem in
numberof settings and wish to comment onour finding.

We examined ten (hll(ll(‘ll with bilateral nystaginus but
with tinilateral loss of vi Nun The results are shown inTable 1.
Persistent- hyperplastic .primary vitreous (PHPY) was the
most common diagnosis (five children). followed. in order of
frequency. by retinopathy of prematurity (ROP) (two chil-
dren). monocular cataract (two children). and Petersanomaly
(one child). Inall of these
shortly after birth. The children were ustally referred foreval-

caxes. the vision loss oceurred at or

Table I 'Patient 'characteriétics

formed. uxing standirdized hnu-(l preferential look cards
(Teller cards). A visual ae lut\ meéasurement expressed as a
ratio is listed inTable L In patients 1 to 4. we could not deter-

mine an actual acuity either due to the childs age orlack of

cooperation:These lmu ¢ hll(h( n.lpp(-.uv(l to have no function-
.1l\1\mn(|(-h(|t _
The children were too young to nn[mw eve movement

'r(uu'(lln'r\nnth( m. Clinieally. their nystagmus was svmmetri-

cal. bilateral. and mn(lm.ltvm(unphtud(-.m(l\vlm|t\ The nvs-

tagmus was horizontal and persisted in upgaze in each child.
‘lf(nu children had other health” probleins: patient T has

Kabuki syndrome and patient 5 has a dysplastic left hip;

patient 6 hasscoliosis and patient 7 7 haxmildright hemipavesis,

En summary: ten children dev: (-Iupv(l bilateral nvstagmus in
the setting.of unilateral vision loss. In those in whom vision
couldbetestedinthe fellow eve. it wasslightly reduced. Minimal

vision lossin the unaffected eve could have béen secondary to

Paticnt- Oculur if iiviced findings Clinical findings Nystagnins type : Systewic
dingnosiz o of diseased eyr of frllow eye . : ) ahnormalilies
N Left Peters ERCGWXLL WXL - Bilateral Kabukisyndrome
L anomaly . /
2 - ~ Left retinal Leftmacula Regressed RODP Bilateral Normal
 detachment - detached Nomaculopathy ’
' secondary to ROP ) Myopia -12.00 1) :
3 Right PHPY (ﬁtt:\r’z\v@srn:ill t'.\'t.' ' \WNL Bilateral Normal .
4 Rjght PHPV Cataract. smalleve WXL - Jilateral Normal
5 Right PHPV Cataract.small eve Myopia-9.5D Bilateral Dysplasticteft hip
with retinal folds - - _ 20445 -
6 " Right PHPY Cataract.smalleye  ER( /\ EPWNL20/30 Bilateral Neoliosis .
T Left PHPV g Cataract. small eve. \\'NL Bilateral - Mild right
. 3 Lo . - 20/130 " hemiparesis
8 o Left ROP 2etinal detachment - WXL Bitateral Normal
20490 '
9 - Right (fnngwblifu‘l - Cataract. sma\ll'v_\‘l- ‘ i WXL Bilateral Normal
cataract. notreatment - ' 20/130 -
100 Rightcongenital . Cataract. smalleyve! ' \\'Nl}v Bilateral " Normal
' cataract : T 20/50 ’

WXL = within nor m.\l limits: I’H P\ persistent l\\ pmpl.\\tu pl imary vitreous: RoOP= |vtnmpa\(h_\"ufprvnmtn_rit_‘\’:

I l’(-~—ul(-4tmwtmn"l.un VEP= visual- l-\nk(-dput(nh‘\l

422 I)l'rr»lujmm)l.u[‘.llrilirim« d- CRild Newrology 199739 42.l~'4;24

35UB9|7 SUOWIWIOD SAIRRID 3|91 (dde 8Ly AQ PeuIsA0B 912 SIO1.e YO ‘SN JO S3INI 104 AiQ1 T 8UIUO 481 UO (SUOI PUCD-PUB-SWLBYWI0Y A | M AleiqjBul|u0//SdY) SUOIPUOD PUe SWLB | 83U 89S *[7202/20/T2] Lo A%eiq18uliuO AB1IM ‘X'8G200Y Z66T 6128-69¥T [/TTTT OT/10p/Wod A8 1M Areiq1jpu1|uo//:sdny woly papeoiumod '9 /66T ‘67/869rT



-diminished foveation time. calised by nystagmus, As careful ax
we were in our evaluations. we could not tind any other cause
fur the bilateral nystagmus and so have conceluded that it
oceurred on the basis of unilateral vision loss. ‘

We considered carefully the possibility that the children
had motor nystagmus. To our knowledge. none had any condi-
tion with known associations to this or any other type of nys-
tagmus. Fwo of the children had unilateral severe ROP

“atients with regressed RO as oceurred in the fellow eves of
these children. may suffer certain defects. including refractive
error and strabismus® 27 but bilateral loss of central vision
(i.e. acuity) ix considered a prén*quisito to bilateral nystag-
mus. and refractive error will not cause nystagmus. In eves

~with no. or only mild retinal residua. mean visual-acuity
scores are only 0.2- to 0.3-octave below that of normal eves
that never dev elop- ROP2, Macular abnormalities may also
oceur with regressed RO and a condition of progressive
decline of vision hax heen reported as alate consequence of
regressed ROP. Both these possibilities are unlikely in our
patients: hecatse they were voung and had completely normal

.npht|_mlimns<~npic(*x:uninntinhs. '

1t is easier ta identify risk factors for the development of
bilateral nystagmus after monocular vision loss than it is an
(‘tl()]mr\ All of the children in this series were young. and all

~suffered-congenital vision loss. Vision loss wax profound. i

_most cases to the level of perception of hand motions or even

worse, but nmlnl(l\\.l\(nmplotol\ blind. Still. the mechanism
" for bilateral nvstagmus is elusive. Kushner™ has suggested
- that the nystagmus is a sort of manifest. fatent nystagimus,

mimicking latent nystagmus that may be seen in congenital’

strabismus. Inlatent nystagmus. occlusion of one eve results jin
a jerk nystagmus of the fellow eve. The fast phase in jerk nys-
“tagmus ix toward the viewing eve. Although we were unable to’
obtain eve-movement recordings. our patients had pendular.
not jerk. nystagmus on'elinical examination. We. therefore.
suspeet a different etiology. at feast for children evaluated in
this series. Children in our series were monocularly visually

deprived at birth. Gaze-holding mechanisms may be suscepti- -

“ble to monocular visual input at such an carly age. Perhaps
some individuals have a valnerability to monocular depriva-
tion. ora variable sensitive period that makes them vulnerable
to the effects of monoculardeprivation. The eve that sees poor-
Iy interacts with the normal fellow eve and results in loss of

~ motorcontrol forboth eyes.insupport of this theory.

On the basis of this study we conclude that monocular
~vision losx at a very early age may have one of at least three
clinically important consequences. First. the fellow-eve may
be unaffected and may develop normally. Orl the affected eye

‘may develop a fast frequeney. small amplitude nystagmus.

Lastly. bilateral nystagimus camoceur. as we have shown in this
study:Theimportance of this latter observation is in recogniz-

ingthat it canoceur Children may l)(-\p(nv(l unnecessary eval-

uationif (*.\.unm.ltmn of the fellow eyveis normal.
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