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Abstra c t 36 

 37 

Nysta g mus is a n e ye  mo ve me nt d iso rd e r c ha ra c te rise d  b y a b no rma l, invo lunta ry 38 

rhythmic  o sc illa tio ns o f o ne  o r b o th e ye s, initia te d  b y a  slo w pha se . It is no t 39 

unc o mmo n in the  UK a nd  re g ula rly se e n in p a e d ia tric  o phtha lmo lo g y a nd  a d ult 40 

g e ne ra l/ stra b ismus c linic s. In so me  c a se s, it o c c urs in iso la tio n, a nd  in o the rs, it  o c c urs 41 

a s p a rt o f a  multisyste m d iso rd e r, se ve re  vi sua l imp a irme nt o r ne uro lo g ic a l d iso rd e r. 42 

Simila rly, in so me  c a se s, visua l a c uity c a n b e  no rma l a nd  in o the rs c a n b e  se ve re ly 43 

d e g ra d e d . Furthe rmo re , the  imp a c t o n visio n g o e s we ll b e yo nd  sta tic  a c uity a lo ne , 44 

is ra re ly me a sure d  a nd  ma y va ry o n a  minute -to -minu te , d a y-to -d a y o r mo nth-to -45 

mo nth b a sis. Fo r the se  re a so ns, ma na g e me nt o f c hild re n with nysta g mus in the  UK is 46 

va rie d , a nd  p a tie nts re po rt hug e ly d iffe re nt e xp e ri e nc e s a nd  inve stig a tio ns. In this 47 

re vie w, we  ho pe  to  shine  a  lig ht o n the  c urre nt ma n a g e me nt o f c hild re n with 48 

nysta g mus a c ro ss five  sp e c ia list c e ntre s in the  UK in o rd e r to  p re se nt, fo r the  first time , 49 

a  c o nse nsus o n inve stig a tio n a nd  c linic a l ma na g e me n t. 50 

 51 

 52 

  53 
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Introduc tion a nd de mog ra phic s  54 

 55 

The  e stima te d  p re va le nc e  o f nysta g mus in the  UK is 24 p e r 10 000(1). It c a n b e  56 

b ro a d ly g ro up e d  into  Infa ntile  Nysta g mus Synd ro me  (INS) a nd  a c q uire d  nysta g mus. 57 

The  o nse t o f INS is usua lly within the  first 6 mo nt hs o f life  (a ve ra g e  a g e  = 58 

1.9 mo nths)(2). INS c a n b e  id io p a thic , a sso c ia te d  w ith a lb inism, re tina l d ise a se s suc h 59 

a s a c hro ma to p sia , c o ng e nita l sta tio na ry ni g ht b lind ne ss (CSNB) o r e a rly o nse t re tina l 60 

d e g e ne ra tio ns, lo w visio n in infa nc y, a nd  a  va rie ty  o f o the r synd ro me s a nd  61 

d e ve lo p me nta l d ise a se s (fo r a n e xha ustive  list, se e  Le ig h a nd  Ze e  [2006])(3). The  62 

mo st c o mmo n fo rms o f INS a re  id io p a thic  INS a nd  INS a sso c ia te d  with a lb inism o r 63 

re tina l d ise a se s. The  mo st c o mmo n fo rm o f no n-INS n ysta g mus in c hild ho o d , is 64 

Fusio na l Ma ld e ve lo p me nt Nysta g mus Synd ro me  (FMNS, p re vio usly Ma nife st La te nt 65 

Nysta g mus MLN). 66 

 67 

C hild re n with nysta g mus c a n b e  se ve re ly visua lly imp a ire d  o r c a n ha ve  a lmo st 68 

no rma l visua l a c uity (VA), d e p e nd ing  o n the  und e rly ing  d ise a se . Ho we ve r, VA is no t 69 

a  g lo b a l me a sure  o f visua l func tio n a nd  Nysta g mus o f a ny typ e  c a n a sso c ia te d  with 70 

sig nific a nt visua l lo ss(4) b e yo nd  tha t o f a c uity a l o ne , a nd  a c c o rd ing ly, b o th 71 

nysta g mus a nd  a lb inism a re  c ite d  a s ke y p rio ritie s in the  a re a  o f C hild ho o d -O nse t 72 

Diso rd e rs, a s d e te rmine d  b y the  Sig ht Lo ss a nd  Visio n Prio rity Se tting  Pa rtne rship  in 73 

2013. 74 

 75 

De sp ite  muc h re se a rc h into  nysta g mus o ve r ma ny ye a r s, the re  a re  still ma ny 76 

una nswe re d  q ue stio ns a b o ut d ia g no sis, tre a tme nt a nd  b ro a d  ma na g e me nt. 77 

Co nse q ue ntly, ma ny c linic ia ns a re  le ss c o mfo rta b le  ma na g ing  c hild re n with 78 

nysta g mus tha n o the r c o nd itio ns a nd  ma na g e me nt va ri e s wid e ly. In this re vie w, we  79 
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se e k to  c la rify the  c urre nt sta te -o f-p la y re g a rd ing  d ia g no sis, ma na g e me nt, 80 

tre a tme nt o p tio ns a nd  the  use  o f va rio us inve stig a t io ns in ma na g ing  this c o mp le x 81 

g ro up  o f c hild re n. 82 

 83 

Ba sic  c linic a l a sse ssme nt 84 

 85 

Patie nt histo ry & e xamina tio n 86 

 87 

Whe n a sse ssing  the  infa nt/ c hild  with nysta g mus, a lt ho ug h INS (with/ witho ut 88 

a sso c ia te d  o c ula r d iso rd e rs) is mo re  c o mmo n, it mus t b e  b o rne  in mind  tha t so me  89 

infa nts a nd  yo ung  c hild re n will ha ve  ‘ a c q uire d ’  nysta g mus with a n und e rlying  90 

ne uro lo g ic a l c a use . Ind e e d , so me  o ld e r c hild re n a nd / o r a d ults will ha ve  p re vio usly 91 

und ia g no se d  INS o r nysta g mus a sso c ia te d  wi th e a rly la c k o f fusio n (FMNS) o r, le ss 92 

c o mmo nly, nysta g mus se c o nd a ry to  se ve re  a c q uire d  visua l lo ss. Histo ry a nd  c linic a l 93 

e xa mina tio n a re  b o th impo rta nt in ta ilo ring  the  ma n a g e me nt p a thwa y to  a llo w 94 

a p p ro p ria te  inve stig a tio ns a nd / o r tre a tme nt. Sinc e  INS is a sso c ia te d  with a  wid e  95 

ra ng e  o f und e rlying  d iso rd e rs, the  p re se nc e  o f nyst a g mus in a n infa nt/ c hild  sho uld  96 

stimula te  a  c o mp re he nsive  se a rc h fo r a  c a use . Ta b le  1 summa rise s so me  o f the  97 

imp o rta nt q ue stio ns to  b e  inc lud e d  in a  tho ro ug h hi sto ry. 98 

 99 

The  c linic a l e xa mina tio n b e g ins b e fo re  the  c hild  e nte rs the  ro o m, p a rtic ula rly 100 

o b se rving  fo r sig ns o f: p ho to p ho b ia , e ye  rub b ing  fo r re tina l stimula tio n, he a d  101 

p o sture s (va ria b le / a lte rna ting / c o nsiste nt) a nd / o r he a d  sha king  (b o th o fte n, b ut no t 102 

a lwa ys, a fte r 1 ye a r o f a g e ), skin/ ha ir to ne  p a rtic ula rly in re la tio n to  o the r fa mily 103 

me mb e rs p re se nt, a s we ll a s sig ns o f a sso c ia te d  syste mic  a nd  ne uro lo g ic a l fe a ture s. 104 
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The  e xa mina tio n c a n the n b e  sp lit into  two  p a rts: e ye  mo ve me nts a nd  o c ula r (+/ -105 

syste mic ) e xa mina tio n. 106 

 107 

Oc ular & syste mic  e xaminatio n 108 

 109 

An o c ula r e xa mina tio n sho uld  b e  pe rf o rme d  with the  b e st a g e -a p p ro p ria te  110 

e q uip me nt a va ila b le , spe c ific a lly lo o king  fo r o c ula r sig ns c o mmo nly a sso c ia te d  with 111 

nysta g mus, whic h ma y inc lud e : 112 

 113 

Co rne a  – size  (e .g . mic ro c o rne a  a sso c ia te d  with c o lo b o ma ,  o r b up htha lmic  e ye  114 

a sso c ia te d  with g la uc o ma ), e p ithe lio p a thy (e .g . a ss o c ia te d  with PAX6  g e ne  115 

d iso rd e rs) 116 

Ante rio r c ha mbe r  – struc ture  (e .g . a nte rio r se g me nt d ysg e ne sis) 117 

Iris : Iris struc ture  (e .g . a nirid ia , c o lo b o ma ), iris tr a nsillumina tio n (e .g . a lb inism o r so me  118 

PAX6  re la te d  d iso rd e rs) 119 

Le ns  – c a ta ra c t, a p ha kia  (c o ng e nita l/ a c q uire d ), intra o c ula r le ns imp la nt fo llo wing  120 

p re vio us surg e ry 121 

Vitre ous  – c la rity (e .g . vitre o us ha e mo rrha g e ) 122 

Re tina  a nd O ptic  Ne rve  – struc ture  e .g . c o lo b o ma , d isc  a no ma lie s (e .g . 123 

p a p illo e d e ma , hypo p la sia , c o lo b o ma  o r sma ll c up  se e n in a lb inism), re tina l 124 

hypo / hyp e rp ig me nta tio n a nd  o r p ig me nt, fo ve a l struc ture  (e .g . hyp o p la sia , a tro phy 125 

fro m c o ng e nita l infe c tio n). 126 

 127 

O c ula r d iso rd e rs c o mmo nly a sso c ia te d  with INS a re  summa ri ze d  in Ta b le  2. 128 

 129 
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Whe re  the re  is a ny c o nc e rn tha t the re  is a n a sso c ia te d  syste mic  o r ne uro lo g ic a l 130 

d iso rd e r b a se d  o n e ithe r the  e ye  e xa mina tio n o r the  o ve ra ll a sse ssme nt o f the  c hild , 131 

the  infa nt/ c hild  sho uld  a lso  b e  re vie w e d  b y a  p a e d ia tric ia n o r p a e d ia tric  132 

ne uro lo g ist.  133 

 134 

Re d flag  sig ns 135 

 136 

Re d  fla g  sig ns a re  fe a ture s in the  histo ry a nd  e xa m ina tio n whic h sho uld  a le rt the  137 

c linic ia n to  a c q uire d  p a tho lo g y tha t re q uire s  furthe r syste mic  inve stig a tio ns suc h a s 138 

ne uro ima g ing . 139 

 140 

Re d Fla g  Sig ns 

€ La te r o nse t nysta g mus (in the  a b se nc e  o f sig ns in k e e p ing  with a n o c ula r 

d iso rd e r) 

€ Co nsta nt o sc illo p sia  in o ld e r c hild re n 

€ Dysc o njug a te / g a ze  e vo ke d / se e -sa w/ c onve rg e nc e -re tra c tio n nysta g mus 

€ Ho rizo nta l nysta g mus b e c o ming  ve rtic a l in ve rtic a l g a ze  

€ Ve rtic a l o r to rsio na l nysta g mus (in the  a b se nc e  o f re tina l p a tho lo g y (e .g . 

a c hro ma to psia ) 

€ Any a sso c ia te d  ne uro lo g ic a l sig ns a n d / o r a  syste mic a lly unwe ll c hild  

 141 

Family histo ry 142 

 143 

Ta king  a n a c c ura te  fa mily histo ry is a n imp o rta nt p a rt o f the  initia l e va lua tio n fo r a ll 144 

c hild re n with nysta g mus. If a  c le a r fa mily histo ry o f nysta g mus is no te d , id e ntifying  145 

the  struc ture  o f the  p e d ig re e  (fa mily tre e ), in a d d itio n to  info rma tio n a b o ut the  146 
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c linic a l c ha ra c te ristic s o f tho se  a ffe c te d , is ke y.  So me time s it will b e c o me  a p p a re nt 147 

tha t the  nysta g mus in o ld e r re la tive s se e ms to  b e  i so la te d  a nd , in o the rs, is 148 

a sso c ia te d  with o the r visua l d iso rd e rs (suc h a s re tina l d ystro phie s o r a nirid ia ) o r 149 

syste mic  d iso rd e rs (suc h a s a ta xia  in the  c a se  o f sp ino -c e re b e lla r a ta xia  synd ro me s). 150 

Asking  the  d e g re e  o f visua l d isa b ility a n d  tre a tme nt histo ry fo r tho se  a ffe c te d  c a n 151 

he lp  to  d iffe re ntia te  the se  g ro up s o f d iso rd e rs. In o the r c a se s, the  histo ry ma y inc lud e  152 

a p p a re ntly no n-o c ula r d iso rd e rs (suc h a s re la tive s with striking ly p a le  skin a nd  ha ir in 153 

c o ntra st to  the  fa mily c o nte xt in a lb inism d iso rd e r s) o r o c ula r d iso rd e rs witho ut 154 

nysta g mus (suc h a s une xp la ine d  lo w visio n fro m a  yo ung  a g e  in o ld e r re la tive s o r 155 

nig ht b lind ne ss). It is the re fo re  imp o rta nt to  a sk a b o ut a ny me d ic a l d iso rd e rs in 156 

re la tive s, whe the r the y se e m to  b e  re la te d  to  nysta g mus o r no t, a nd  in a ll c a se s to  157 

d ra w a  fa mily p e d ig re e  in o rd e r to  na rro w the  se a rc h fo r po te ntia l he re d ita ry c a use s 158 

(a nd  re d uc e  the  numb e r o f inve stig a tio ns ne e d e d  in ma ny c a se s). In ma ny c a se s, 159 

e sp e c ia lly whe re  full c o o p e ra tio n is d iffic ult in a  yo ung  c hild , e xa mining  p a re nts c a n 160 

yie ld  d ia g no stic  info rma tio n (suc h a s iris tra nsill umina tio n in p a re nts a s a  c lue  to  161 

a lb inism a s a n und e rlying  c a use ). Fig ure  1 sho ws ho w to  d ra w a  p e d ig re e  d ia g ra m 162 

a nd  inc lud e s a  ke y to  re mind  c linic ia ns ho w suc h d i a g ra ms a re  c o nstruc te d .  163 

 164 

CLINICAL TIP : Whe n d ra wing  a  p e d ig re e  d ia g ra m, sta rt with the  p ro b a nd  (the  165 

p re se nting  p a tie nt) a nd  wo rk ho rizo nta lly b e fo re  ve rtic a lly whe re  p o ssib le . Also  166 

inc lud e  na me s a nd  d a te s o f b irth whe n a va ila b le  (a n d  a c c o rd ing  to  lo c a l d a ta  167 

p ro te c tio n p o lic y) a nd  o ld e r sib ling s to  the  le ft a nd  yo ung e r sib ling s to  the  rig ht. 168 

 169 

Fig ure  1. 170 

 171 
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Ortho ptic  e xaminatio n 172 

 173 

O rtho p tic  e xa mina tio n o f a ll c hild re n p re se nting  wi th nysta g mus is e sse ntia l, no t o nly 174 

fo r the  c o mpre he nsive  a sse ssme nt o f visua l func tio n  a nd  VA thro ug ho ut the  c ritic a l 175 

p e rio d  o f visua l d e ve lo p me nt, b ut a lso  fo r inve stig a tio n o f o c ula r a lig nme nt a nd  176 

b ino c ula r visio n(5). This is re q uire d  d ue  to  inc re a se d  p re va le nc e  o f stra b ismus in the  177 

p re se nc e  o f c hild ho o d  nysta g mus, re p o rte d  a s b e twe e n 16 a nd  52%(6, 7). C hild re n 178 

with id io p a thic  INS a re  le ss like ly to  d e ve lo p  stra b ismus, whe re a s tho se  with 179 

c o ng e nita l re tina l d ystro p hie s o r a lb inism a re  a t i nte rme d ia te  risk, a nd  tho se  with 180 

b ila te ra l o p tic  ne rve  hypo p la sia  a r e  a t p a rtic ula rly hig h risk(6). 181 

 182 

C linic a l re c o mme nd a tio ns fo r the  o rtho p tic  a sse ssme nt, a d d itio na l to  tho se  183 

d isc usse d  in o the r se c tio ns o f this p a p e r,  a re  summa rise d  in Ta b le  3; the  sp e c ific  184 

inve stig a tio n in e a c h c a se  will d e p e nd  o n the  a g e  a nd  c o -o pe ra tio n o f the  p a tie nt. 185 

Ad d itio na l c linic a l inve stig a tio ns ma y b e  re q uire d  d e p e nd ing  o n find ing s a nd  c linic a l 186 

jud g e me nt. 187 

 188 

G iving  time  a nd  re la xing  the  c hild  a s muc h a s p o ssi b le  so  tha t the y a re  c o mfo rta b le  189 

d uring  the  o rtho p tic  a sse ssme nt ma y g ive  the  b e st p e rfo rma nc e  a nd  imp ro ve  the  190 

re sp o nse s re c o rd e d , a s b o th a ne c d o ta l re p o rts fro m p a tie nts a nd  e xp e rime nta l 191 

stud ie s ha ve  re p o rte d  tha t the  nysta g mus in te nsity inc re a se s with inc re a se d  e ffo rt to  192 

fixa te  a nd  d e c re a se s whe n re la xe d  (8, 9). 193 

 194 

In the  p re se nc e  o f nysta g mus, the  c o ve r te st will b e  mo re  d iffic ult to  p e rfo rm a s sma ll 195 

mo ve me nts to  ta ke  up  fixa tio n c a n b e  impo ssib le  to  d isting uish. O b se rva tio n fo r 196 

a symme tric a l c o rne a l re fle c tio ns ma y the re fo re  b e  r e lie d  up o n. Ca utio n sho uld  b e  197 
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ta ke n a s a  sig nific a nt a sso c ia tio n ha s b e e n fo und  b e twe e n a  p o sitive  a ng le  ka p p a  198 

a nd  c linic a l sig ns o f a lb inism in p a tie nts with INS (10). 199 

 200 

CLINICAL TIP : The  invo lunta ry he a d  no d d ing  o fte n se e n in INS c a n b e  d isting uishe d  201 

fro m rhythmic  he a d  mo ve me nt d ue  to  a  mo re  siniste r c a use ; if the  c hild  c a n 202 

vo lunta rily sto p  the  he a d  mo ve me nt whe n a ske d , it i s c a use d  b y the  nysta g mus.  203 

 204 

Nysta g mus e xa mina tion 205 

 206 

A simp le , me tho d ic a l c linic a l a sse ssme nt o f a  c hild ’ s nysta g mus c a n p ro vid e  ke y 207 

info rma tio n in o rd e r to  d ire c t furthe r inve st ig a tio ns. It c a n so me time s id e ntify the  typ e  208 

o f nysta g mus, b ut it c a n a lso  rule  o ut, o r a t le a st  re d uc e  the  like liho o d  o f, so me  209 

nysta g mus a e tio lo g ie s. Eve n if the  nysta g mus typ e  c a nno t b e  id e ntifie d , it is 210 

impo rta nt to  d o c ume nt its fe a ture s. The re  a re  d iffe re nt d ia g ra mma tic  sc he me s fo r 211 

d e sc rib ing  the  nysta g mus in the  me d ic a l no te s, b ut c o nsiste nc y is imp o rta nt. Using  212 

wo rd s, whilst ve rb o se , d o e s a vo id  c o nfusio n.  213 

 214 

The  initia l a nd  c ruc ia l ta sk is to  lo o k fo r nysta g m us in a ll g a ze  d ire c tio ns, no t just 215 

p rima ry po sitio n (usua lly the  nine  c a rd ina l p o ints) . The re  ma y b e  nysta g mus in fa r 216 

e c c e ntric  g a ze , whic h c a n b e  e a sily o ve rlo o ke d  in a n unc o o p e ra tive  c hild , so  217 

p e rse ve ra nc e  is re q uire d . The  a xis o f o sc ill a tio n, whe the r it is ho rizo nta l, ve rtic a l, 218 

to rsio na l, c irc umro ta to ry (i.e . c irc ula r o r e llip ti c a l), o r a  mixture , sho uld  b e  no te d  a t 219 

e a c h c a rd ina l p o int. Do e s the  nysta g mus a p p e a r simila r in e a c h e ye  (i.e . 220 

c o njug a te ), o r is the re  a n a symme try?  If the  nysta g mus a p pe a rs je rky, d o c ume nt the  221 

d ire c tio n o f the  fa st p ha se , o the rwise  no te  tha t it  a p pe a rs p e nd ula r. No te  the  222 

fre q ue nc y (ho w fa st) a nd  a mp litud e  (ho w b ig ).  223 
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 224 

It is a lso  imp o rta nt to  e xa mine  the  nysta g mus d urin g  mo no c ula r vie wing  to  lo o k fo r 225 

FMNS, whic h is re la tive ly c o mmo n e ithe r a s the  so le  nysta g mus o r in c o njunc tio n with 226 

o the r typ e s o f nysta g mus (usua lly INS). In so le  FMN S, the  nysta g mus is c o njug a te , 227 

ho rizo nta l, a nd  in p rima ry p o sitio n, b e a ts in the  d ire c tio n o f the  vie wing  e ye . Tha t is, 228 

the  nysta g mus re ve rse s with a lte rna te  o c c lusio n. Th e  nysta g mus a lso  inte nsifie s with 229 

inc re a se d  a b d uc tio n o f the  vie wing  e ye  a nd  d a mp e ns (so me time s c o mp le te ly) in 230 

full a d d uc tio n. Thus, FMNS is usua lly b e st id e ntifie d  b y a lte rna ting  o c c lusio n with the  231 

e ye s in fa r la te ra l g a ze , a s this will b ring  o ut th e  b ig g e st c ha ng e  in inte nsity. Pa tc hing  232 

ma y so me time s b e  p re fe ra b le  to  a n o c c lud e r in the  y o ung  unc o o p e ra tive  p a tie nt. 233 

 234 

Typ ic a lly, INS is ho rizo nta l a nd  re ma ins so  in e le v a tio n a nd  d e p re ssio n. The  nysta g mus 235 

o fte n ha s a  null re g io n (a  d ire c tio n o f g a ze  in whi c h the  nysta g mus d a mp e ns) a nd  236 

inc re a se s in inte nsity, b e c o ming  je rkie r fa rthe r fr o m the  null.  237 

 238 

G a ze  e vo ke d  nysta g mus is the  mo st c o mmo n a c q uire d  n ysta g mus. It is usua lly 239 

c a use d  b y c e re b e lla r le sio ns/ ma lfo rma tio ns o r d rug  to xic itie s (e sp . a ntic o nvulsa nts). 240 

The  nysta g mus is e vo ke d  o n la te ra l g a ze  b u t a b se nt in p rima ry po sitio n. It b e a ts in 241 

the  d ire c tio n o f g a ze , simila r to  FMNS b ut is una ff e c te d  b y mo no c ula r o c c lusio n. 242 

The re  ma y (o r ma y no t) b e  d o wnb e a t nysta g mus in la t e ra l g a ze  o r d e p re ssio n. In 243 

e le va tio n, the re  ma y (o r ma y no t) b e  unste a d y g a ze  o r up b e a t nysta g mus. 244 

Ho rizo nta l smo o th pursuit is a lmo st a lwa ys q uite  sa c c a d ic , whic h is o ne  wa y to  245 

d iffe re ntia te  it fro m e nd  po int nysta g mus. 246 

 247 

If the  nysta g mus is d o wnb e a t, up b e a t o r a symme tric ,  the n a  ne uro lo g ic a l c a use  248 

sho uld  b e  c o nsid e re d , a ltho ug h INS c a nno t b e  e xc lud e d . Pe rio d ic  Alte rna ting  249 
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Nysta g mus (PAN) d e sc rib e s a  ho rizo nta l je rk  nysta g mus tha t re ve rse s d ire c tio n e ve ry 250 

fe w minute s. PAN c a n o c c ur a s a n a c q uire d  ne uro lo g i c a l nysta g mus o r a s a n 251 

a sp e c t o f INS (o fte n ra ising  susp ic io n o f a lb i nism a s the  und e rlying  a e tio lo g y). To  te st 252 

fo r PAN, the  nysta g mus sho uld  b e  e xa mine d  fo r a  re v e rsa l in d ire c tio n fo r a t le a st 5 253 

minute s. It is impo rta nt to  ke e p  the  g a ze  in p rima ry po sitio n, o the rwise  a  spurio us 254 

re ve rsa l c o uld  o c c ur d ue  to  a  g a ze  e vo ke d  null shift. Suc h p ro lo ng e d  o b se rva tio ns 255 

c a n b e  d iffic ult fo r yo ung  o r no n-c o mp lia nt p a tie nt s. If the  nysta g mus b e a t d ire c tio n 256 

(o r AHP) is d iffe re nt tha n ind ic a te d  in p re vio us no te s o r re p o rts b y c a re rs, the n PAN 257 

sho uld  b e  susp e c te d . Whe n a sso c ia te d  with INS, PAN ha s no  siniste r imp lic a tio ns b ut 258 

ma y b e  a  c o ntra ind ic a tio n fo r sta nd a rd  AH P surg e ry a s it imp lie s spo nta ne o us null 259 

shifting . 260 

 261 

CLINICAL TIP : Fo r a  mo re  d e ta ile d , p ra c tic a l d e sc rip tio n o f ho w  to  e xa mine  262 

nysta g mus a nd  o the r sup ra nuc le a r e ye  mo ve me nts in c hild re n (a nd  inte rp re t 263 

find ing s), se e : ‘ Sup ra nuc le a r e ye  mo ve me nts a nd  nys ta g mus in c hild re n: A re vie w o f 264 

the  lite ra ture  a nd  g uid e  to  c linic a l e xa mina tio n, i nte rp re ta tio n o f find ing s a nd  a g e -265 

a p p ro p ria te  no rms. Eye . 2019;33(2):261-73’  (11) 266 

 267 

Spe c ia lise d c linic a l a sse ssme nt 268 

 269 

Optic a l Co he re nc e  To mo g raphy (OCT) in INS 270 

 271 

OCT ima g ing  ha s b e e n e sta b lishe d  a s a  to o l tha t c a n  stre a mline  d ia g no sis o f the  272 

a e tio lo g y o f INS.(12-32) Fo r infa nts a nd  yo ung  c hild re n who  c a nno t c o o p e ra te  with 273 

sta nd a rd  ta b le -to p  O CTs, a  ha nd -he ld  sp e c tra l d o ma i n OCT ima g ing  (HH-SDOC T) 274 

d e vic e  c a n b e  use d , whic h ha s b e e n sho w n to  b e  re lia b le  in the  p re se nc e  o f 275 
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nysta g mus(33). By id e ntifying  the  p re se nc e  o r a b se nc e  o f typ ic a l o r a typ ic a l fo ve a l 276 

hypo p la sia  (c o ntinua tio n o f the  no rma lly a b se nt inne r re tina l la ye rs (IRLs) a c ro ss the  277 

fo ve a ) a nd  the  p re se nc e  o f o the r a b no rma l mo rp ho lo g ic a l fe a ture s, it is p o ssib le  to  278 

d ivid e  INS into  fo ur d ia g no stic  c a te g o rie s: (1) typ ic a l fo ve a l hyp o p la sia ; (2) a typ ic a l 279 

fo ve a l hyp o p la sia ; (3) a b no rma l fo ve a l mo rp ho lo g y a nd  (4) no rma l fo ve a l 280 

mo rpho lo g y (Fig ure  2)(32). In this wa y, c o nd itio ns suc h a s a lb inism a nd  PAX6  281 

muta tio ns, whic h a re  usua lly a sso c ia te d  with typ ic a l fo ve a l hyp o p la sia  (Fig ure  3A), 282 

c a n b e  d isting uishe d  fro m o the r c o nd itio ns suc h a s a c hro ma to p sia , whic h is 283 

c ha ra c te rise d  b y a typ ic a l fo ve a l hypo p la sia  (Fig ure  3B), o r re tina l d ystro p hie s, whic h 284 

a re  typ ic a lly a sso c ia te d  with a b no rma l fo ve a l mo rp h o lo g y (Fig ure  3D). Furthe rmo re , 285 

the  se ve rity o f fo ve a l hyp o p la sia  c a n b e  g ra d e d  (Fig ure  4), a nd  this c a n p o te ntia lly 286 

b e  use d  a s a  visua l p ro g no stic  ind ic a to r.(34) 287 

 288 

Fig ure  2 289 

Fig ure  3 290 

Fig ure  4 291 

 292 

CLINICAL TIP : The re  a re  fre q ue ntly mo ve me nt a rte fa c ts in ma c ula r OCTs fro m 293 

p a tie nts with INS. Whe n a tte mp ting  to  d ia g no se  fo ve a l hyp o p la sia , o b ta in a  294 

ma c ula r vo lume  sc a n, e nsuring  tha t (a ) the  o p tic  ne rve  is visib le  a s a  la nd ma rk a nd  295 

(b ) the re  is a  minimum o f five  uninte rrup te d  B sc a ns (i.e . witho ut re fixa tio ns o r b links 296 

o n e ithe r sid e  o f the  c e ntra l fo ve a l B sc a n). 297 

 298 

 299 

Eye  mo ve me nt re c o rding s in INS 300 
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 301 

Eye  mo ve me nt re c o rd ing  (EMR), if a va ila b le , p ro vid e s a  me a ns fo r o b je c tive ly 302 

visua lising  the  d e ta ils o f o c ulo mo to r phe n o me na  tha t a re  no t visib le  to  the  na ke d  303 

e ye  o r o c c ur tra nsie ntly. EMR c a n a lso  p r o vid e  a  p e rma ne nt q ua ntita tive  re c o rd  fo r 304 

lo ng itud ina l c o mp a riso ns to  mo nito r d ise a se  p ro g re s sio n o r re missio n. EMR is 305 

p a rtic ula rly va lua b le  fo r p a tie nts with o sc illa to ry  e ye  mo ve me nts a s it c a n re ve a l the  306 

und e rlying  nysta g mus wa ve fo rm tha t d isting uishe s va rio us type s o f nysta g mus a nd  307 

sa c c a d ic  o sc illa tio ns. EMR re c o rd ing  c a n a lso  d e te c t a b no rma l smo o th p ursuit, 308 

sa c c a d e s, O KN, a nd  ve stib ula r re sp o nse s d e p e nd ing  o n the  typ e  o f e q uip me nt a t 309 

ha nd (35). 310 

  311 

Mo d e rn e ye  tra c ke rs a re  mo stly vid e o -b a se d  a nd  p ro vid e  no n-intrusive  a c c ura te  312 

re c o rd ing s with hig h re so lutio n fo r ho rizo nta l a nd  ve rtic a l e ye  mo ve me nts. He nc e , 313 

the y a re  c a p a b le  o f p ro vid ing  o b je c tive  e vid e nc e  fo r the  p re se nc e  a nd  typ e  o f 314 

nysta g mus, b ut a lso  fo r the  a b se nc e  o f nysta g mus. N o te  tha t the  ma jo rity o f EMR 315 

syste ms d o  no t re c o rd  to rsio na l e ye  mo ve me nts; fo r this, hig hly spe c ia lise d  316 

e q uip me nt is ne e d e d . 317 

 318 

In a  b usy c linic a l se tting , it is usua lly no t p o ssi b le  to  p e rfo rm a  sta nd a rd ise d  b a tte ry o f 319 

e ye  mo ve me nt re c o rd ing s with e a c h p a ti e nt. Inste a d , a nd  whe re  a va ila b le , e ye  320 

mo ve me nt re c o rd ing s c a n he lp  a d d re ss o u tsta nd ing  c linic a l q ue stio ns whe re  o the r 321 

e xa mina tio n is e q uivo c a l. Fo r e xa mp le  a n a c c e le ra ti ng  slo w-pha se  is virtua lly 322 

p a tho g no mo nic  o f INS, re g a rd le ss o f a g e  a nd  a ny und e rlying  se nso ry d e fe c t(36).  323 

 324 

Eye  o sc illa tio ns c a n o c c ur inte rmitte ntly, e i the r a s a  po st-sa c c a d ic  p he no me no n, o r 325 

a s a  b urst o f o sc illa tio ns with no  a p p a re nt p re d isp o sing  fa c to r. The  d iffe re ntia l 326 
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d ia g no sis fo r the se  p he no me na  is wid e  in c lud ing  p a ro xysma l/ e p ile p tic  nysta g mus, 327 

o rg a nic  o c ula r flutte r, o pso c lo nus, p syc ho g e nic  flutte r, sq ua re  wa ve  je rks, a nd  328 

sa c c a d ic  d ysme tria . The ir tra nsie nt na ture  c a n le a d  to  d iffic ulty in the ir id e ntific a tio n, 329 

b ut a re  ne a rly a lwa ys re so lve d  b y EMR. EMR c a n a lso  p ro vid e  use ful info rma tio n 330 

a b o ut o the r e ye  mo ve me nt a b no rma litie s, whe the r o r no t nysta g mus is a lso  p re se nt. 331 

Fo r e xa mp le , sa c c a d ic  d iso rd e rs a re  no to rio usly d if fic ult to  visua lise  c linic a lly a nd  332 

va rio us a b no rma litie s suc h a s d iso rd e rs o f sp e e d , a c c ura c y a nd  trig g e ring  a b ility c a n 333 

b e  misse d . Furthe rmo re , a p p ro xima te ly 1 in  20 p e o p le  c a n vo lunta rily ind uc e  a  hig h 334 

fre q ue nc y, lo w a mp litud e  o c ula r o sc illa tio n(37) c a l le d  psyc ho g e nic  flutte r , 335 

so me time s inc o rre c tly re fe rre d  to  a s p s yc ho g e nic / vo lunta ry nysta g mus. This 336 

p he no me no n is no t a  fo rm o f nysta g mus, a s  it c o nsists o f b a c k-to -b a c k sa c c a d e s 337 

with no  slo w p ha se . It is no t a n unc o mmo n  re a so n fo r p re se nta tio n to  the  p a e d ia tric  338 

e ye  c linic  a nd  must b e  d iffe re ntia te d  fr o m nysta g mus o r o p so c lo nus/ o c ula r flutte r 339 

whic h re q uire s mo re  e xte nsive  inve stig a tio ns. 340 

 341 

If a va ila b le , EMR c a n a lso  b e  use ful fo r surg ic a l p la nning  a nd  mo nito ring  re sults, e .g . 342 

thro ug h d o c ume nta tio n o f the  p re se nc e  o r a b se nc e  o f  PAN a nd / o r the  null zo ne  343 

p o sitio n a nd  p re  a nd  p o st-surg e ry wa ve fo rms. Se e  Fig ure  5 fo r so me  c linic a l 344 

e xa mp le s illustra ting  whe n EMR c a n b e  p a rt ic ula rly use ful in d ic ta ting  sub se q ue nt 345 

inve stig a tio n a nd  ma na g e me nt fo r c h ild re n re fe rre d  with nysta g mus. 346 

 347 

Fig ure  5 348 
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 349 

Ele c tro diag no stic s 350 

Visua l e le c tro d ia g no stic s a re  te sts tha t a s se ss the  func tio n o f the  a ffe re nt visua l 351 

p a thwa y fro m re tina  to  c o rte x. Re tina l func tio n is a sse sse d  using  the  352 

e le c tro re tino g ra m (ERG ) a nd  the  p o st re tina l p a thwa y using  visua l e vo ke d  p o te ntia ls 353 

(VEP). Pa e d ia tric  ERG s a nd  VEPs a re  no n-inva sive , o b je c tive  te sts tha t d o  no t re q uire  354 

a ny a na e sthe sia , se d a tio n o r myd ria sis. Th e  te sts a re  re la tive ly q uic k to  p e rfo rm (30-355 

40 minute s) with imme d ia te  a c c e ss to  re sults a nd  a r e  p e rfo rme d  a c c o rd ing  to  a  356 

mo d ifie d , c o mb ine d  p a e d ia tric  p ro to c o l( 38). Ad ults with nysta g mus sho uld  b e  357 

inve stig a te d  using  the  sta nd a rd s a nd  re c o mme nd a tio n s o f the  Inte rna tio na l So c ie ty 358 

fo r C linic a l Ele c tro physio lo g y o f Visio n (ISC EV)(39 ). 359 

A c o mmo n c a use  fo r nysta g mus in c hild re n is re tina l  d ystro p hy, a nd  in ma ny c a se s, 360 

a  fle e ting  p o ste rio r se g me nt e xa mina tio n is  no rma l. The se  p a tie nts ne e d  ERGs a nd  361 

VEPs to  a sse ss re tina l inte g rity a nd  iso la te  c o ne  a nd  ro d  func tio n: se ve re  re tina l 362 

d ystro phy suc h a s Le b e r’ s a ma uro sis, re sults in a ll ERG s b e ing  a tte nua te d  whe re a s, in 363 

a c hro ma to p sia , c o ne -me d ia te d  ERG s a re  a tte nua te d  b u t ro d  ERG s a re  no rma l. 364 

Alte ra tio n in the  ERG  wa ve fo rm tha t re sults in a  ne g a tive  c o nfig ura tio n (b e tte r 365 

p re se rve d  ERG  ‘ a ’  wa ve  tha n ‘ b ’  wa ve ) is c o mmo nly s e e n in a n X-linke d  C SNB a nd  366 

X-linke d  re tino sc hisis. Pig me nta ry re tino p a thie s c a n a lso  b e  a sso c ia te d  with a  367 

numb e r o f syste mic  a nd  ne uro me ta b o lic  c o nd itio ns tha t ma y p re se nt with 368 

nysta g mus: ERGs a re  d e g ra d e d  with ro d  re sp o nse s o ft e n mo re  se ve re ly a ffe c te d  369 

initia lly with la te r invo lve me nt o f the  c o ne s.  370 

The  c o nc urre nt re c o rd ing  o f p a tte rn VE Ps d e te rmine s the  e xte nt o f ma c ula  371 

invo lve me nt a nd  p ro vid e s a n e stima te  o f the  le ve l o f visio n. A p a tie nt c o uld  ha ve  372 

e xting uishe d  fla sh ERG s b ut p re se rve d  p a tte rn VEPs,  ind ic a ting  re tina l d ysfunc tio n 373 
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p rima rily invo lving  the  e xtra -ma c ula r a re a s, whe re a s p a tte rn VEPs a re  d e g ra d e d  in 374 

p a tie nts with c o ne  d ysfunc tio n. VEPs sho uld  b e  re c o rd e d  to  a  ra ng e  o f d iffe re nt size  375 

p a tte rns: b la c k a nd  white  c he c ke rb o a rd  p a tte rn  tha t is a lte rna ting  (p a tte rn re ve rsa l) 376 

o r a p p e a ring  a nd  d isa p pe a ring  (o nse t/ o ffse t VEPs). Pa tie nts with nysta g mus ha ve  377 

d e g ra d e d  p a tte rn VEPs c o rre spo nd ing  to  th e ir d e c re a se d  visio n. Ho we ve r, if ERG s 378 

a re  no rma l b ut VEPs a re  d e g ra d e d  to  a ll p a tte rn siz e s, the n a  p o st-re tina l p ro b le m 379 

ne e d s to  b e  e xc lud e d . Ne uro lo g ic a l c o nd itio ns suc h a s o p tic  ne rve  hyp o p la sia , 380 

g lio ma , c ra nio p ha ryng io ma  a nd  a c hia smia  ma y p re se nt  with nysta g mus, a nd  the  381 

VEPs in the se  p a tie nts c a n b e  a b no rma l no t o nly in wa ve fo rm, b ut a lso  in d istrib utio n 382 

a c ro ss the  o c c ip ut. Mid line  a nd  la te ra l sc a lp  e le c tro d e s a re  use d  to  e na b le  the  383 

re c o rd ing  o f the  c o ntrib utio ns o f e a c h o c c ip ita l he misp he re  to  the  VEP. If the  384 

o c c ip ita l d istrib utio n sho ws a n a symme try tha t is s imila r fo r the  two  e ye s (unc ro sse d  385 

a symme try) the n he misp he ric  d ysfunc tio n is ind ic a te d ; if the  a symme try fo r 386 

stimula tio n o f o ne  e ye  re ve rse s whe n the  o the r e ye  is stimula te d  (c ro sse d  387 

a symme try), the n a  c hia sma l a no ma ly is ind ic a te d .  388 

Alb inism a nd  its a sso c ia te d  e xc e ssive  d e c uss a tio n o f c hia sma l fib re s ma y le a d  to  a  389 

c ro sse d  VEP a symme try. The  a symme try is mo re  c o nsp ic uo us o n mo no c ula r fla sh VEP 390 

te sting  in infa nts a nd  b e c o me s le ss c o nsp ic uo us in o ld e r c hild re n a nd  a d ults, whe re  it 391 

is b e tte r se e n using  p a tte rn re ve rsa l a nd  o nse t sti mula tio n. Pre vio usly, a  c ro sse d  392 

a symme try wa s b e lie ve d  to  b e  a  p re re q uisite  fo r the  d ia g no sis o f a lb inism. Ho we ve r, 393 

it is c o mmo n to  se e  c hild re n with g e ne tic a lly c o nfi rme d  a lb inism b ut no  c ro sse d  394 

a symme try. It se e ms tha t, fo r c hild re n with mo re  se ve re  a lb inism p he no typ e s (typ ic a l 395 

fo ve a l hyp o p la sia , iris tra nsillumina tio n, sk in a nd  ha ir sig ns), c ro sse d  a symme try is 396 

c o mmo n a nd  c le a r (a nd  a rg ua b ly unne c e ssa ry fo r the  c linic a l d ia g no sis a nywa y), 397 

ho we ve r fo r tho se  with hypo mo rp hic  (le ss o b vio us) a lb inism phe no typ e s suc h a s 398 
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O C A1b , c ro ssing  is fa r le ss re lia b le  a nd  a s suc h it s ro le  in a lb inism d ia g no sis is o fte n 399 

limite d . 400 

Yo ung  infa nts with INS c a n p re se nt with la rg e  a mp li tud e  p e nd ula r nysta g mus tha t 401 

re sults in the  infa nt a p p e a ring  to  ha ve  ro ving  e ye s. Ele c tro d ia g no stic s a re  e sse ntia l 402 

to  e sta b lish whe the r the re  is a  visua l p a th wa y p ro b le m a s we ll a s to  g a in a n insig ht 403 

into  the  le ve l o f visio n. Ve rtic a l a nd  to rsio na l ny sta g mus, a s we ll a s nysta g mus tha t is 404 

a symme tric  whe n c o mp a ring  the  two  e ye s, is stro ng ly  a sso c ia te d  with ne uro lo g ic a l 405 

d ise a se . Ho we ve r, suc h a typ ic a l nysta g mus is se e n i n re tina l d ystro p hie s, CSNB, 406 

a lb inism a nd  id io p a thic  INS(40), ind ic a ti ng  tha t a ltho ug h ne uro ima g ing  c a n b e  407 

ne c e ssa ry in suc h c a se s, no n-inva sive , e le c tro d ia g n o stic  stud ie s re ma in imp o rta nt 408 

a nd  sho uld  b e  c a rrie d  o ut in a ll suc h c hild re n. 409 

It is imp o rta nt to  no te  tha t the  ro le  o f e l e c tro d ia g no stic s in c hild re n with nysta g mus 410 

g o e s b e yo nd  tha t o f initia l d ia g no sis a lo ne  (se e  fi g ure  6). 411 

 412 

Fig ure  6  413 

 414 

Diag no stic  wo rkflo w  415 

 416 

Whe n se e king  a  d ia g no sis fo r c hild re n with nysta g mus, it is imp o rta nt to  re c o g nise  417 

the  limita tio ns a nd  inc o nsiste nt a c c e ss to  c linic a l  e q uip me nt. Fo r e xa mp le , a  4-418 

mo nth-o ld  infa nt who  ha s nysta g mus, b ut fo r who m no  o the r c linic a l info rma tio n is 419 

a va ila b le , ma y ha ve  p ro fo und  visua l lo ss, a  sig nifi c a nt ne uro lo g ic a l d iso rd e r, a lb inism 420 

o r ma ny o the r d iso rd e rs. The  d e g re e  o f p he no typ ing  (c linic a l 421 

a sse ssme nts/ d e sc rip tio ns) d ic ta te s the  a b il ity to  na rro w the  se a rc h fo r the se  g ro up s 422 
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o f d iso rd e rs. So me  c linic a l d ia g no stic  to o ls a re  fr e e ly a va ila b le  (suc h a s d ire c t 423 

a nte rio r a nd  p o ste rio r se g me nt e xa mina tio n) a nd  so m e  a re  sc a rc e r (suc h a s ha nd -424 

he ld  OC T o r e le c tro d ia g no stic s). Mo st d ia g no stic  wo rkflo ws use d  in p ra c tic e  ha ve  425 

the  a im o f stre a mlining  the  d ia g no stic  p ro c e ss fo r a s ma ny c hild re n a s p o ssib le  b y 426 

re lying  o n the  mo st fre e ly a va ila b le  d ia g no stic  te s ts a nd  se e king  the  mo st urg e nt 427 

d ia g no se s a s a  p rio rity. Ho we ve r, the  inc o nsiste nc y  in a p p ro a c h ha s le d  to  428 

sig nific a nt va ria tio ns in c linic a l p ra c tic e , so me ti me s inc lud ing  unne c e ssa ry inva sive  429 

te sts (suc h a s Ma g ne tic  Re so na nc e  (MR) ne uro ima g ing  o fte n re q uiring  g e ne ra l 430 

a na e sthe sia ) a nd  a  la c k o f re sulting  d ia g no sis fo r ma ny infa nts/ c hild re n. In p ra c tic e , 431 

mo st d ia g no stic  wo rkflo ws se e k to  id e nti fy whic h o f se ve n c o mmo n p a tie nt g ro ups 432 

c hild re n re fe rre d  with nysta g mus fa ll into  a s the y b ro a d ly g uid e  sub se q ue nt 433 

ma na g e me nt o r furthe r inve stig a tio n (se e  Ta b le  4). 434 

 435 

Ta b le  4 436 

 437 

As d isc usse d  in ta b le  4, mo st p a tie nts fo llo wing  d e ta ile d  c linic a l wo rkup  will fa ll into  438 

o ne  o f se ve n p a tie nt c a te g o rie s. Ho we ve r, the  p ro c e ss o f p rio ritising  the  439 

inve stig a tio ns a nd  the  o rd e r in whic h the y a re  c o mp le te d  va rie s sig nific a ntly, p a rtly 440 

d ue  to  the  a va ila b ility o f c linic a l re so urc e s. In Fig ure  7, we  p ro p o se  a  d ia g no stic  441 

wo rkflo w whic h fo rms the  b a sis o f o ur c linic a l p ra c tic e  a c ro ss a  nu mb e r o f sp e c ia list 442 

p a e d ia tric  nysta g mus se rvic e s in the  UK. It is impo rta nt to  no te  tha t this wo rkflo w 443 

fo c usse s o n the  initia l ro ute  to  d ia g no sis o nly, a n d  in ma ny c a se s, a d d itio na l te sts will 444 

b e  re q uire d  to  supp o rt c linic a l ma na g e me nt, fo r e xa mp le  VEP te sting  in o rd e r to  445 

q ua ntify visua l p a thwa y le sio ns a nd  visua l p ro g no sis in mo st c a se s. 446 

 447 

Fig ure  7  448 
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 449 

Ge ne tic  te sting  450 

 451 

As d e ta ile d  a b o ve , g e ne tic  te sting  fo rms a  p a rt o f d ia g no sis fo r ma ny c hild re n with 452 

nysta g mus. Ind e e d , the  ro le  o f g e ne tic  te sting  ha s c ha ng e d  sig nific a ntly with the  453 

re c e nt a d ve nt o f multi-g e ne  te sting  p a ne ls fo r c linic a l use . Curre ntly, a  va rie ty o f 454 

g e ne  p a ne ls a re  re le va nt to  c hild re n with nysta g mus (41, 42). C linic a l p he no typ ing  is 455 

a  ne c e ssa ry p re re q uisite  in o rd e r to  se le c t the  a p p ro p ria te  p a ne l (e .g . a  re tina l 456 

d ystro phy id e ntifie d  c linic a lly mig ht a d vo c a te  a  re tina l, ra the r tha n a lb inism, g e ne  457 

p a ne l). NHS Eng la nd  is c urre ntly in a  p ro c e ss o f st a nd a rd ising  the se  p a ne ls, a nd  the  458 

g e ne s whic h c o mp rise  the m in a d d itio n to  wid e ning  a c c e ss to  te sting  a nd  459 

c e ntra lising  fund ing . Future  a p p ro a c he s mig ht d iffe r fro m the  c urre nt mo d e l, suc h a s 460 

imp le me nting  muc h b ro a d e r g e ne  p a ne l te sting  (suc h a s tho se  inc lud ing  a ll g e ne s 461 

kno wn to  c a use  a ny e ye  d ise a se ) a nd  using  the se  a s the  first ste p s to wa rd s d ia g no sis 462 

with sub se q ue nt p he no typ ing  e mp lo ye d  to  p ro ve  o r d isp ro ve  p uta tive  g e ne tic  463 

d ia g no se s. The se  d iffe ring  a p p ro a c he s a re  c urre ntly the  to p ic  o f muc h d e b a te , a nd  464 

c linic ia ns will inc re a sing ly b e  re q uire d  to  und e rst a nd  the  limita tio ns o f g e ne tic  te sting  465 

a lo ng  with its c ha ng ing  ro le  in d ia g no stic s, in ma n y c a se s thro ug h c lo se r 466 

c o lla b o ra tio n with c linic a l g e ne tic s c o lle a g ue s. Fu ture  d ire c tio ns a re  like ly to  b e  467 

d ic ta te d  b y the  c o st a nd  sp e e d  o f g e ne tic  te sting  b ut will a lwa ys re q uire  d e ta ile d  468 

c linic a l a sse ssme nt in o rd e r to  c o nfirm o r re fute  p uta tive  g e ne tic  d ia g no sis (whic h 469 

c a n b e  nume ro us whe n ma ny g e ne s a re  te ste d  a t o nc e )(43) a nd  d ire c t future  470 

c linic a l c a re .  471 

 472 

Tre a tme nts a nd ong o ing  me dic a l c a re  473 

 474 
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Re frac tive  tre a tme nt  475 

 476 

Re fra c tive  c o rre c tio n is a  p rio rity whe n ma na g ing  c hild re n with nysta g mus. C o nta c t 477 

le nse s ma y b e  sup e rio r to  g la sse s in imp ro ving  visu a l func tio n, d ue  to  a  c o mb ina tio n 478 

o f o p tima l o p tic a l c o rre c tio n in a  c o nsta ntly mo vin g  e ye , a s we ll a s a n a d d itio na l 479 

p ro p rio c e p tive  e ffe c t (se e  Ta b le  5). C o nta c t le nse s c a n b e  he lp ful fo r p a tie nts with a  480 

sig nific a nt re fra c tive  e rro r and  a  sig nific a nt AHP (a s suc h p a tie nts o the rwise  te nd  to  481 

b e  limite d  b y the  fra me  o f the ir g la sse s).  Bo th rig id  g a s p e rme a b le  (RG P) a nd  so ft 482 

c o nta c t le nse s (SCL) a re  a b le  to  c o rre c t ve ry la rg e  re fra c tive  e rro rs a nd  sig nific a nt 483 

a stig ma tism (up  to  15.00 DC with so ft), a ltho ug h tr a d itio na lly RGPs ha ve  b e e n use d  484 

in INS. 485 

 486 

Prisms a re  a n a lte rna tive  fo rm o f re fra c tive  c o rre c tio n. By mo ving  ima g e s, p risms c a n 487 

b e  use d  to  e xp lo it a  c o nve rg e nc e  null, o r  null po int/ zo ne  with a  sma ll a sso c ia te d  488 

c o mpe nsa to ry he a d  po sture , e ithe r a s sho rt te rm p re -o p e ra tive  a sse ssme nt o r (fa r 489 

le ss c o mmo nly in the  UK) a s lo ng e r te rm ma na g e me nt.  490 

 491 

To  d a te , the re  a re  o nly two  p ub lishe d  ra nd o mise d  tr ia ls lo o king  a t re fra c tive  492 

c o rre c tio n in INS, a nd  a  furthe r 12 c a se  re p o rts/ se rie s (summa rise d  in Ta b le  5): e ig ht 493 

lo o king  a t c o nta c t le ns we a r, thre e  a t p rism the ra p y a nd  o ne  p o rt-ho le  tre a tme nt. 494 

 495 

Ja ya ra ma c ha nd ra n e t a l.  (2014)(44) re po rte d  a  ra nd o mise d , c o ntro lle d  c ro ss -o ve r 496 

tria l with a n inte ntio n-to -tre a t d e sig n c o mp a ring  s pe c ta c le s, SC L a nd  RG P we a r. 497 

The re  wa s a  to ta l o f 24 p a rtic ip a nts (12 id io p a thic , 12 with a lb inism). The re  we re  no  498 

sig nific a nt d iffe re nc e s in nysta g mus inte nsit y o r a ny nysta g mus p a ra me te r with e ithe r 499 
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c o nta c t le ns we a r c o mp a re d  with the  b a se li ne  o f sp e c ta c le  we a r. In fa c t, the re  wa s 500 

a  wo rse ning  o f ne a r visio n in b o th g ro up s, d e sp ite  a  re d uc tio n in inte nsity. 501 

 502 

The o d o ro u e t a l. (2018)(45) re p o rte d  a  p ilo t ra nd o m ise d  c o ntro l tria l c o mp a ring  fully 503 

c o rre c tive  SCL with p la no  SCL in a  g ro up  o f 38 a d ult id io p a ths. De sp ite  the  sma ll 504 

e ffe c t size , the re  wa s a n imp ro ve me nt in b e st c o rre c te d  VA (BC VA) in b o th g ro up s 505 

a lo ng  with a n imp ro ve me nt in so me  o f th e  wa ve fo rm p a ra me te rs, in ke e p ing  with 506 

p ub lishe d  d a ta . Ho we ve r, d ue  to  the  c o ntra sting  re s ults, a  la rg e r ra nd o mise d  c o ntro l 507 

tria l is re q uire d  to  c o nfirm/ d ispute  the  use  o f c o n ta c t le nse s a s a  sa fe  e vid e nc e -508 

b a se d  o p tio n fo r tre a tme nt in p e o p le  o f a ll a g e s, p a rtic ula rly in yo ung  c hild re n with 509 

g re a te r p la stic ity in the  visua l c o rte x.  510 

In the  a utho rs’  e xpe rie nc e , so me  c hild re n  a nd  yo ung  a d ults re p o rt g o o d  o utc o me s 511 

fro m c o nta c t le nse s, p a rtic ula rly whe re  hig h re fra c tive  e rro rs a re  p re se nt a nd , a s 512 

suc h, c o nta c t le nse s sho uld  b e  c o nsid e re d , p a rtic ul a rly in o ld e r c hild re n, b ut the  513 

p o ssib le  b e ne fit sho uld  b e  we ig he d  a g a inst risks o f  CL re la te d  c o mp lic a tio ns suc h a s 514 

infe c tio n. 515 

 516 

Ta b le  5 517 

 518 

Me dic a l tre atme nt  519 

 520 

Ba c lo fe n, G a b a p e ntin, C a nna b is, Me ma ntine , Amino p yr id ine s a nd  se ve ra l o the r 521 

d rug s ha ve  b e e n use d  in a c q uire d  nysta g mus(46-48). Ba c lo fe n ha s b e e n sho wn to  522 

b e  use ful in infa ntile  Pe rio d ic  Alte rna ting  Nysta g m us (PAN). G a b a p e ntin (up  to  2400 523 

mg  in d ivid e d  d o se s) a nd  Me ma ntine  (up  to  40 mg  in d ivid e d  d o se s) ha ve  b e e n 524 

fo und  to  b e  use ful in re d uc ing  nysta g mus inte nsity in INS a nd  in so me  p a tie nts to  525 
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inc re a se  VA(49). Bo th a re  usua lly we ll to le ra te d  if  the  d o se  is inc re a se d  slo wly. 526 

Pre g a b a lin ha s a lso  b e e n use d  in so me  c a se s, a nd  Br inzo la mid e  e ye  d ro p s a re  527 

g a ining  p o p ula rity wo rld wid e  b ut with limite d  sup po rtive  e vid e nc e . Mo st syste mic  528 

d rug s use d  to  tre a t nysta g mus, whe the r a c q uire d  o r infa ntile , ha ve  sig nific a nt sid e -529 

e ffe c t p ro file s, a nd  it is no t c le a r whic h p a tie nts  re sp o nd  b e st, a nd  a t wha t a g e , a nd  530 

c le a rly la rg e r c linic a l tria ls a re  ne e d e d  b e fo re  mo st a re  inc lud e d  in ro utine  c linic a l 531 

p ra c tic e . It is a lso  wo rth no ting  tha t the  a im o f t re a tme nt va rie s wid e ly b e twe e n 532 

p a tie nts, fo r e xa mp le  tho se  with INS a nd  no  o sc illo p sia  a nd  a n a d ult with a c ute  533 

o nse t nysta g mus a nd  d isa b ling  o sc illo p sia .  Mo st me d ic a l tre a tme nts ha ve  b e e n 534 

use d  in p a tie nts o ve r 16 ye a rs o f a g e . 535 

 536 

Surg ic a l tre atme nt  537 

 538 

Curre nt e vid e nc e  sug g e sts tha t the  Ke ste nb a um-And e r so n p ro c e d ure  is a n e ffe c tive  539 

tre a tme nt to  c o rre c t a no ma lo us he a d  p o sture s (AHP) o c c urring  se c o nd a ry to  a n 540 

e c c e ntric  null zo ne  in INS. This is a c hie ve d  b y c re a ting  a  g a ze  p a lsy in the  p re fe rre d  541 

d ire c tio n o f g a ze . (50-52) The  c la ssic a l p r o c e d ure  wa s mo d ifie d  b y Pa rks(53) to  the  542 

we ll-kno wn “ 5, 6, 7, 8”  p ro c e d ure . Sub se q ue ntly, it  wa s re c o mme nd e d  tha t the  543 

c la ssic a l surg ic a l a mo unts b e  a ug me nte d  b y 40% fo r AHPs up  to  30° a nd  60% whe n 544 

a n AHP e xc e e d s 45û(54-59), o r tha t a  g re a te r a mo unt o f symme tric  surg e ry b e  545 

p e rfo rme d (60-62). With the se  mo d ific a tio ns,  72% to  100% o f p a tie nts a c hie ve  a n AHP 546 

o f 15° o r le ss p o sto p e ra tive ly(54, 57, 59, 63-66). Sma lle r surg ic a l a mo unts a re  re q uire d  547 

to  c o rre c t a  ve rtic a l AHP.(67) We  re c o mm e nd  the  simp le r a p p ro a c h o f pe rfo rming  548 

la rg e  a mo unts o f symme tric  surg e ry, whe re  p o ssib le  (Ta b le  6). Up  to  43% o f p a tie nts 549 

a c hie ve  inc re a se s in BCVA a nd  up  to  a  60% re d uc tio n  in re c o rd e d  re c o g nitio n 550 

time s(59, 63, 68, 69) in so me  stud ie s, b ut d e b a te  s till e xists p a rtic ula rly re g a rd ing  551 
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imp ro ve me nts in VA. Up  to  40% o f p a tie nts ma y re q ui re  a d d itio na l surg e ry a fte r a  552 

me a n inte rva l o f 6 ye a rs fo r und e r-c o rre c tio ns(70).  553 

 554 

Pre o p e ra tive ly, a n AHP sho uld  b e  e va lua te d  b y te sting  b o th with a nd  witho ut 555 

g la sse s a t b o th d ista nc e  a nd  ne a r, mo no c u la r a nd  b ino c ula rly, no ting  the  d ire c tio n 556 

a nd  d e g re e  o f AHP a d o p te d  whe n ma xima l visu a l e ffo rt is e xe rte d . O f p a rtic ula r 557 

impo rta nc e  is the  id e ntific a tio n o f PAN, FM NS o r c o -e xiste nt stra b ismus, in whic h the  558 

re c o mme nd e d  surg ic a l a p p ro a c h ne e d s to  b e  a lte re d . A sta nd a rd ise d  me tho d  fo r 559 

the  o b je c tive  me a sure me nt o f the  size  o f the  AHP re ma ins to  b e  e sta b lishe d , with 560 

ma ny surg e o ns re lying  o n pho to s a nd  su b je c tive  e stima te s(71). O b je c tive  me tho d s 561 

tha t c a n b e  use d  fo r me a suring  AHP, inc l ud ing  using  a  c e rvic a l ra ng e  o f mo tio n 562 

(C ROM) d e vic e (72), o rtho pa e d ic  g o nio me te r(73), to rt ic o llo me te r, Ha rms’  wa ll(74, 563 

75) a nd  o the r d e vic e s. Mo re  re c e ntly d e ve lo p e d  sma r tp ho ne  a p p lic a tio ns ma y a lso  564 

ha ve  a  ro le  in the  e va lua tio n o f AHP(76) b ut a re  no t in ro utine  use  c urre ntly. 565 

 566 

AHP surgery during the pre-school years to optimise visual function and alleviate the cosmetic 567 

defect prior to this critical developmental period should be considered in children with significant 568 

torticollis (greater than 20°), which can be robustly measured and is consistent across several 569 

clinical visits(77). 570 

 571 

Clinical tips: 572 

As part of the pre-operative assessment of horizontal AHPs, all patients should be observed for at 573 

least 5 minutes to be certain one is not dealing with PAN. Additionally, the authors would generally 574 

advocate more than one repeat orthoptic examination and careful history taking regards head 575 

posture direction. Where the possibility of PAN arises from either, EMRs should be considered for 576 

confirmation. PAN has been noted to be common in albinism. 577 
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 578 

In INS, the use of a dynamic target, such as a video, can elicit AHPs that may not be evident on 579 

testing of static VA. 580 

 581 

Ta b le  6 582 

 583 

In the  a utho rs e xpe rie nc e , sig nific a nt d uc tio n d e fi c its a re  ra re ly se e n using  this 584 

surg ic a l p a ra d ig m a nd  a vo id ing  a  no n-a nc h o re d  ha ng -b a c k te c hniq ue  in fa vo ur o f 585 

e ithe r d ire c t sc le ra l suture  o r  a nc ho re d  ha ng -b a c k te c hniq ue s. 586 

 587 

Ong o ing  manag e me nt 588 

 589 

Due  to  the  o fte n-c o mp le x me d ic a l ne e d s o f c hild re n with nysta g mus, c o ntinue d  590 

o p htha lmic  c a re  is imp o rta nt; p a rtic ula rly fo r tho se  with struc tura l e ye  d iso rd e rs, suc h 591 

a s re tina l d ystro phie s o r a nte rio r se g me nt d ysg e ne s is, who  ma y ne e d  Intra o c ula r 592 

p re ssure  (IOP) c he c ks o r re tina l the ra p ie s in a d d it io n to  ma na g e me nt o f the  593 

nysta g mus. O rtho p tic  fo llo w-up  o f c hild re n  with nysta g mus is ne e d e d  to  p ro vid e  594 

time ly id e ntific a tio n a nd  tre a tme nt o f a ny a sso c ia t e d  a mb lyo p ia  a nd  ma na g e me nt 595 

o f stra b ismus. Co e xisting  stra b ismus a nd  a mb lyo p ia  sho uld  b e  tre a te d  596 

c o nve ntio na lly, a s a p p ro p ria te  fo r e a c h ind ivid ua l,  witho ut sp e c ific  c ha ng e s to  597 

a c c o unt fo r the  nysta g mus(83, 84). Re fe rra l to  p a e d ia tric  lo w visio n se rvic e s is 598 

re c o mme nd e d  a t a n e a rly sta g e , so  tha t lo w visio n a id s c a n b e  intro d uc e d  with 599 

tra ining  to  use  the m. Ong o ing  a c c e ss to  lo w visio n a nd  o rtho p tic  se rvic e s p ro vid e s 600 

a n o p p o rtunity to  supp o rt c hild re n a nd  p a re nts a s t he y fa c e  ne w c ha lle ng e s, suc h 601 

a s sta rting  nurse ry a nd  full-time  sc ho o l, in b o th the  p ro visio n o f info rma tio n a nd  602 

up d a te d  ma na g e me nt o p tio ns d e pe nd ing  o n the  c hild ’ s ne e d s. 603 
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A p a rtic ula rly d iffic ult time  fo r p a re nts a nd  o ld e r  c hild re n is a t d isc ha rg e  fro m 604 

ho sp ita l e ye  se rvic e s to  the  g e ne ra l o p tic a l se rvic e . La c k o f info rma tio n tra nsfe rring  605 

with the  c hild  o fte n le a d s, a t le a st, to  d iffic ult c o nsulta tio ns fo r o p to me trists, b ut mo re  606 

c o nc e rning ly, to  p a tie nts fe e ling  tha t c o mmunity-b a se d  e ye -c a re  p ra c titio ne rs d o n’ t 607 

und e rsta nd  the ir c o nd itio n, lo sing  the ir trus t in the  c a re  re c e ive d . In so me  insta nc e s, 608 

the  la c k o f info rma tio n tra nsitio ning  with th e  p a tie nt le a d s to  ina p p ro p ria te  re -re fe rra l 609 

a nd  re inve stig a tio n d ue  to  c o nc e rning  ‘ n e w’  find ing s tha t a re  lo ng -sta nd ing  b ut 610 

unkno wn to  the  re fe rre r. C le a r d isc ha rg e  info rma tio n g ive n to  the  p a tie nt is a d vise d , 611 

inc lud ing : a  d e sc rip tio n o f the  nysta g mus a nd  a ny a sso c ia te d  he a d  p o sture , full 612 

d ia g no sis o f the  typ e  o f nysta g mus a nd  a s so c ia te d  c o nd itio ns, re sults o f sp e c ific  613 

inve stig a tio ns c a rrie d  o ut (e .g . g e ne tic  te sting , E DTs, summa ry o f tre a tme nts g ive n, 614 

re fra c tive  c o rre c tio n, BCVA), a nd  a ny c e rtific a tio n  c o mp le te d  (Se ve re ly Sig ht 615 

Imp a ire d  / Sig ht Imp a ire d ). Pa tie nt a nd  G P c o mb ine d  o wne rship  o f this d isc ha rg e  616 

re po rt with c le a r sup p o rt me c ha nisms fo r the  future  a re  vita l in a llo wing  p a tie nts to  617 

ha ve  p o sitive  e xp e rie nc e s in sub se q ue nt p a rtic ip a ti o n in so c ie ty a nd  future  e ye  618 

c a re .  619 

 620 

Pa tie nt suppo rt a nd re sourc e s 621 

 622 

Info rmatio n 623 

 624 

It is ha rd  to  e xa g g e ra te  the  va lue  o f info rma tio n a b o ut nysta g mus a nd  a sso c ia te d  625 

c o nd itio n(s) to  p a tie nts a nd  the ir fa milie s(85). G e ne ra lly, p a tie nts’  q ue stio ns fa ll into  626 

thre e  c a te g o rie s: why d o  the y o r the ir c hild (re n) h a ve  nysta g mus (c a use ), ho w will it 627 

a ffe c t the m (imp a c t), a nd  wha t c a n b e  d o ne  a b o ut it  (so lutio n)?  628 

 629 
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Ta b le  7 630 

 631 

Kno wing  the  c a use  ha s ma ny b e ne fits fo r p a tie nts. A n a c c ura te  d ia g no sis e mp o we rs 632 

fa milie s to  ta lk a b o ut nysta g mus a nd  a d vo c a te  fo r t he mse lve s a nd / o r the ir c hild re n. 633 

In a d d itio n, the  wid e r fa mily o fte n wa nts to  kno w t he  p ro b a b ility o f o the rs b e ing  b o rn 634 

with nysta g mus. Mo re o ve r, a n a c c ura te  d i a g no sis will a llo w fa milie s to  a sse ss ho w 635 

future  tre a tme nts ma y o r ma y no t b e ne fit the m, p a rt ic ula rly a s tre a tme nts a re  636 

b e c o ming  mo re  ta ilo re d  to  sp e c ific  und e rlying  a e tio lo g ie s. 637 

 638 

Pa re nts e sp e c ia lly wa nt to  und e rsta nd  the  imp a c t ny sta g mus ha s o n the ir c hild . The ir 639 

c o nc e rns typ ic a lly inc lud e  e d uc a tio n, e mp lo yme nt, d riving  a nd  re la tio nship s (se e  640 

Ta b le  7). A re a listic  a sse ssme nt o f ho w nysta g mus ma y a ffe c t e a c h c hild  is e sse ntia l. 641 

Witho ut it, p a re nts will strug g le  to  und e rsta nd  the ir ne e d s a nd  to  ma ke  the  ne c e ssa ry 642 

a d a p ta tio ns. Pa re nts a lso  ha ve  a  vita l ro le  in e xp la ining  the  imp a c t o f nysta g mus to  643 

te a c he rs a nd  o the rs invo lve d  in a  c hild ’ s e d uc a tio n  a nd  d e ve lo p me nt. 644 

 645 

Ove r time , mo st p a tie nts a c c e p t tha t surg e ry a nd  p ha rma c e ut ic a ls c a nno t c ure  646 

nysta g mus, a ltho ug h the y ma y he lp  in so me  c a se s. No ne the le ss, it is imp o rta nt tha t 647 

p a tie nts fully und e rsta nd  the  o p tio ns a va ila b le , in c lud ing  re fra c tio n a nd  lo w visio n 648 

a id s, wha t will he lp , wha t will no t he lp  a nd  why. 649 

 650 

Clinic ia ns ma y so me time s fe e l una b le  o r la c k the  e x p e rie nc e  o r time  to  a nswe r so me  651 

o f the se  q ue stio ns sa tisfa c to rily. It is imp o rta nt to  re c o g nise  tha t na tio na l a nd  lo c a l 652 

o rg a nisa tio ns e xist to  p ro vid e  this sup p o rt a nd  re d uc e  the  stra in o n he a lth se rvic e s 653 

(se e  Ta b le  8). 654 

 655 
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“ Fo llo wing  the  initia l sho c k a nd  p a nic , we  d id  a s m o st p a re nts wo uld  d o  in this 656 

situa tio n, a nd  we nt a g a inst me d ic a l a d vic e  a nd  c o ns ulte d  the  inte rne t fo r 657 

info rma tio n. Afte r sc a ring  o urse lve s silly, we  e ve n tua lly c a me  a c ro ss the  Nysta g mus 658 

Ne two rk. ... We  ha ve  fo und  the ir sup po rt a nd  a d vic e  inva lua b le  in he lp ing  us to  659 

a c c e p t a nd  und e rsta nd  the  d ia g no sis b e tte r.”  (C o mme nt to  NN he lp line  p ub lishe d  660 

in NN’ s 2013 a nnua l re p o rt). 661 

 662 

Ta b le  8 663 

 664 

The  ro le  o f Ce rtific a te  o f Visio n Impa irme nt (CVI) re g istra tio n  665 

 666 

Ba se d  o n a ne c d o ta l e vid e nc e  to  the  a utho rs o ve r 30 ye a rs, issuing  a  c hild  o r a n 667 

a d ult who  ha s nysta g mus with a  CVI (C e rtifi c a te  o f Visio n Imp a irme nt) is in mo st 668 

c a se s a  g re a t he lp . Altho ug h the  c o nc re te  b e ne fits ma y a p p e a r limite d , in p ra c tic e , 669 

ha ving  a  CVI e na b le s p a tie nts to  a c c e ss su p po rt the y ma y o the rwise  b e  d e nie d . Fo r 670 

insta nc e , it is no w d iffic ult fo r a  c hild  with nyst a g mus to  g e t a n EHC P (Ed uc a tio n 671 

He a lth a nd  C a re  Pla n) witho ut first ha ving  a  C VI.  672 

 673 

A C VI a lso  he lp s in a c c e ssing  spo rts a nd  e nte rta inm e nt ve nue s, o b ta ining  tra ve l 674 

c o nc e ssio ns a nd  using  the  DWP’ s (De p a rtme nt o f Wo rk  a nd  Pe nsio ns) Ac c e ss to  675 

Wo rk sc he me . Ve ry fe w p a tie nts find  C VIs a  stig ma . Pa tie nts c a n c ho o se  to  re vo ke  676 

the ir CVI, fo r e xa mp le  if visio n is g o o d  e no ug h to  a p p ly fo r a  d riving  lic e nc e  a t a g e  677 

17. 678 

 679 

“ Ha ving  b e e n sp urre d  o n b y yo ur a d vic e  I me ntio ne d  the  va rio us d iffic ultie s to  my 680 

o p tic ia n the  ne xt time  I we nt. She  re fe rre d  me  to  t he  lo c a l ho sp ita l whe re  I sa w a n 681 
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o p htha lmo lo g ist who  imme d ia te ly sa id  I sho u ld  b e  re g iste re d  visua lly imp a ire d . The  682 

p ro c e ss wa s muc h e a sie r tha n I ima g ine d .”  (C o mme nt to  NN he lp line  pub lishe d  in 683 

NN’ s 2014 a nnua l re p o rt). 684 

 685 

Patie nt pe rspe c tive  686 

 687 

Id e a lly, whe n p a tie nts a re  d isc ha rg e d  fro m ho sp ita l  the y sho uld  ha ve  a  re a listic  688 

und e rsta nd ing  o f the  imp a c t nysta g mus will ha ve  o n the m o r the ir c hild . This sho uld  689 

e xte nd  b e yo nd  VA a nd  inc lud e  the  null zo ne , the  d if fic ultie s c a use d  b y 690 

c lutte r/ c ro wd ing  a nd  mo ve me nt, the  a d d itio na l time  ne e d e d  to  se e  (slo w-to -se e  691 

p he no me no n), the  va ria b ility o f visio n a nd  whe the r o r no t the  nysta g mus is p a rt o f a  692 

p ro g re ssive  o r la rg e ly sta tic  c o nd itio n. O fte n simp le  thing s c a n ha ve  a  g re a t imp a c t 693 

suc h a s sitting  c hild re n in c la ss in a  po sitio n  in whic h the y c a n utilise , ra the r tha n b e  694 

p e na lise d , b y the ir null zo ne . 695 

 696 

Pa tie nts sho uld  a lso  b e  a wa re  o f the  p o te ntia l so c ia l imp a c ts o f nysta g mus. Fo r 697 

insta nc e , re se a rc h(86) sug g e sts tha t the  c o sme tic  c o nse q ue nc e s o f nysta g mus 698 

(a b no rma l he a d  p o sture , flic ke ring  e ye s, d iffic ulty ma king  e ye  c o nta c t) a re  und e r 699 

e stima te d  a nd  c o ntrib ute  to  fe e ling s o f iso la tio n, lo w se lf-e ste e m a nd  d e p re ssio n. 700 

 701 

The  c ha lle ng e  fo r c linic ia ns, a t a  time  whe n we  a re  still le a rning  a b o ut the  imp a c ts 702 

o f nysta g mus a nd  ho w to  me a sure  the m, is kno wing  wh e re  to  strike  the  c o rre c t 703 

b a la nc e . O n the  o ne  ha nd , p a tie nts sho uld  no t b e  d isc ha rg e d  thinking  “ nysta g mus 704 

is the  e nd  o f the  wo rld ” . O n the  o the r ha nd , the y s ho uld  no t le a ve  a  ho sp ita l e ye  705 

d e p a rtme nt thinking  nysta g mus will ha ve  no  imp a c t a t a ll.  706 

 707 
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Summa ry 708 

 709 

C hild re n with nysta g mus a re  no t unc o mmo n in p a e d ia t ric  o p htha lmic  p ra c tic e . 710 

De sp ite  this, inve stig a tio n a nd  c linic a l ma na g e me nt  c a n va ry wid e ly a c ro ss the  UK 711 

a nd  b e yo nd . It se e ms like ly tha t this is d ue  to  a  p o te nt c o mb ina tio n o f c linic a l 712 

c o nc e rn re g a rd ing  urg e nt und e rlying  c a use s, sub tle t y to  the  c linic a l e xa mina tio n, 713 

va ria b ility o f c linic a l p ic ture  a nd  limite d  und e rst a nd ing  o f the  me c ha nisms invo lve d  714 

in c a usa lity. He re in, we  ho p e  to  p ro vid e  so me  info r ma tio n to  c linic ia ns o n ho w 715 

c hild re n with nysta g mus a re  c urre ntly ma na g e d  in spe c ia list c e ntre s in the  UK a nd  716 

hig hlig ht the  vie w o f p a tie nts a nd  the ir fa mi lie s. We  ho p e  tha t this will he lp  us mo ve  717 

to wa rd s imp ro ve d  he a lth e q uity a c ro ss UK c e ntre s fo r c hild re n with nysta g mus a nd  718 

d e mystify wha t is o fte n a  re la tive ly stra ig ht-fo rwa rd , me tho d ic a l a p p ro a c h. 719 

 720 

 721 

  722 
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Question Clinic a l re levanc e  

Pre g nanc y, ma te rna l 
me dic a tio n/ d rug  use  and  b irth 
histo ry  

Ma te rna l d rug  e xpo sure  and p re ma turity 
have  be e n asso c ia te d  with nystag mus.  

Family histo ry o f 
e ye / ne uro lo g ic a l 
d ise ase / syste mic  d ise ase  

Many e ye  mo ve me nt d iso rde rs have  a  
he re d ita ry c o mpo ne nt with d iffe re nt 
inhe ritanc e  pa tte rns ind ic a ting  whic h 
g e ne s ma y be  invo lve d .  

Pig me nta tio n in skin and  ha ir 
c o mpare d to  re st o f fa mily 

Alb inism is a  c o mmo n unde rlying  
asso c ia te d  d iso rde r, but so me time s 
witho ut a  de finite  fa mily histo ry. 

Spe c ific  que stio ns abo ut visua l 
be havio urs – e .g . nyc ta lo p ia  o r 
pho to pho b ia  

Pho to pho b ia  and nysta g mus a re  
c o mmo n find ing s in d iso rde rs o f c o ne  
func tio n and a lb inism. Hig h fre que nc y lo w 
amplitude  nystag mus with pho to pho b ia  is 
mo re  c o mmo n in c o ne  dysfunc tio n. 
Nyc ta lo p ia  is a  c o mmo n sympto m in ro d  
dysfunc tio n. 

Ope n que stio ning  ab o ut o the r 
visua l be ha vio urs 

Pa re nts will o fte n re po rt a  ve ry de ta ile d  
de sc rip tio n o f visua l b e havio urs, whic h 
c an d ire c t c linic a l e xamina tio n suc h as a  
c hild  with c hin de pre ssio n and ve rtic a lly 
‘ wo bb ly e ye s’  (c o mmo nly se e n in 
do wnbe a t nystag mus), o r 
pushing / rubb ing  e ye s firmly fo r re tina l 
stimula tio n in b lind  b ab ie s/ c hild re n. 

Do e s the  c hild  e xpe rie nc e  
o sc illo psia?  
 

Lac k o f o sc illo psia  in the  pre se nc e  o f 
invo lunta ry e ye  mo ve me nts suc h as 
nystag mus in an o lde r c hild  sug g e sts e a rly-
o nse t. Infre que nt e p iso de s o f o sc illo psia  
de sp ite  a  c o nstant nystag mus is a lso  se e n 
in e a rly-o nse t nystag mus. Co nstant 
o sc illo psia  sug g e sts an a c quire d  d iso rde r. 

If o sc illo psia  is re po rte d , is it 
whe n sta tio na ry o r whe n 
mo ving ?  

Osc illo psia , whic h is o nly pre se nt during  
he ad mo ve me nt, imp lie s a  ve stib ula r 
pa tho lo g y. 

Are  the re  a sso c ia te d spe e c h 
o r swa llo wing  pro b le ms?  

Po ssib le  b ra inste m pa tho lo g y o r 
myasthe nia  g ravis 

Are  the re  a sso c ia te d 
c o o rd ina tio n p ro b le ms?  

Po ssib le  c e re be lla r pa tho lo g y 

Is the re  asso c ia te d he a ring  lo ss 
o r tinnitus?  

Po ssib le  pe riphe ra l ve stibula r pa tho lo g y 



Is the  pa tie nt o n any 
me d ic a tio ns?  

Many me d ic a tio ns c an c ause  
abno rma litie s o f e ye  mo ve me nt, mo st 
c o mmo nly anti-e p ile p tic  me d ic a tio n. 

Are  the re  any c o nc e rns abo ut 
any o the r aspe c t o f the  c hild ’ s 
de ve lo pme nt o r he a lth 
be side s the ir e ye s?  

Eye  mo ve me nt a bno rma litie s fo rm a  pa rt 
o f many multisyste m syndro me s and  c an 
be  the  pre se nting  fe a ture . 

At wha t ag e  d id  the  
pa re nt/ c a re r no tic e  the  
nystag mus?  

INS is typ ic a lly no tic e d  in the  first 4-6 
mo nths o f life  but it’ s typ ic a l o nse t (whe n 
se e king  it in a t risk pa tie nts) is 
1.9 mo nths(2). 

 
Table  1 : Histo ry taking  in an infant/ c hild  p re se nting  with  nystag mus 
 



 

Id io pa thic  INS So me time s family histo ry (typ ic a lly X-linke d). Co njug a te , 
typ ic a lly ho rizo nta l nystag mus, may dampe n o n 
c o nve rg e nc e , +/ - he ad sha ke , +/ - o ne / a lte rna ting  nu ll 
po int, in an o the rwise  we ll infant c hild  with no rma l e ye s 
and syste mic  e xamina tio n. 

Oc ulo -

c utane o us /  

o c ula r a lb inism 

Ofte n family histo ry, typ ic a lly le ss p ig me nta tio n in ha ir and 
skin, hypo p ig me nte d iris p ig me nt e p ithe lium (o fte n 
transillumina tio n) and  re tina l p ig me nt e p ithe lium, tilte d  
d isc s and fo ve a l hypo plasia . Evide nc e  o f c hiasma l 
misro uting .  

PAX6  g e ne  

d iso rde rs 

Ofte n family histo ry, c o rne a l e p ithe lio pa thy, e a rly  o nse t 
le ns o pac ity, va rying  de g re e s o f iris hypo plasia  (n e a r 
no rma l to  anirid ic ), fo ve a l hypo plasia . No  e vide nc e  o f 
c hiasma l misro uting .  

Ac hro mato psia  Ofte n family histo ry, pho to pho b ia , re duc e d/ abse nt c o lo ur 
visio n, nystag mus typ ic a lly ‘ fine  o r shimme ring ’  g r o ssly 
no rma l mac ula  appe aranc e  (may have  re tina l p ig me nt 
e p ithe lium (RPE) c hang e s/ a tro phy).  

 
Table  2 : Classic  pre se nta tio n o f c o mmo n o phtha lm ic  c o nd itio ns asso c ia te d  with INS: 
ke y po ints 
 



 

Clinic a l Te st De sc ription 

He a d po sture  € Pre se nc e  a nd de g re e  o f a ny Ano ma lo us He a d Po sture  ( AHP) 
sho uld  b e  re c o rde d – inc lud ing  a  de sc rip tio n fo r bo th ne a r 
and d istanc e  fixa tio n, with and ide a lly witho ut any  re fra c tive  
c o rre c tio n.  

€ Any c hang e  with visua l de mand sho uld  b e  no te d . 
€ Pre se nc e  o r a bse nc e  o f a ny invo lunta ry he a d  no dd ing  

sho uld  be  re c o rde d  with ac tivity in whic h this o c c u rs. 

VA € With re fra c tive  c o rre c tio n – b o th e ye s o pe n and mo n o c ula rly
€ A no te  take n as to  whe the r me asure d  with o r witho ut  he ad  

po sture   
€ Ne ar using  p re fe rre d  re a d ing  d ista nc e  a nd  d ista nc e  
€ Re c o rd  me tho d  o f o c c lusio n, e .g . o pa que  o c c lude r /  hig h 

p lus le ns  

Co ve r te st € With and  witho ut re frac tive  c o rre c tio n 
€ With and  witho ut AHP 
€ Ne ar a nd  d ista nc e  fixa tio n 
€ No te  pre se nc e  o r a b se nc e  o f nystag mus, any c ha ng e  i n 

a mplitude  a nd / o r d ire c tio n o f nystag mus o n c o ve ring  o ne  
e ye .  

Bino c ula r 
sing le  visio n 

€ With re fra c tive  c o rre c tio n a nd  a ny AHP 
€ Se nso ry, mo to r fusio n fo r ne a r and d istanc e  fixa tio n 
€ Pre se nc e  o r a b se nc e  o f ste re o psis - ste re o ac uity wh e n 

po ssib le  
€ No te  AHP a do pte d  to  ac hie ve  b ino c ula r re spo nse s. 

Oc ula r 
mo ve me nts 

€ Te sting  o f duc tio ns a nd  ve rsio ns in nine  po sitio ns o f g aze  fo r 
ne a r fixa tio n, with de sc rip tio n o f nystag mus in p ri ma ry a nd  
se c o nda ry po sitio ns. 

€ VOR (ve rtic a l a nd  ho rizo nta l) – pre se nc e / a b se nc e  
€ Opto kine tic  nystag mus (OKN) – p re se nc e /  a b se nc e  /  

abno rma l (e xpe c te d  o r inve rte d  re spo nse ) 
€ Smo o th pursuit – ho rizo nta l and  ve rtic a l 
€ [fo r de ta il o f me tho ds o f te sting , se e  Osbo rne  e t a l., 2019(5)] 

Co nve rg e nc e  € With re fra c tive  c o rre c tio n with AHP – no ting  a b ilit y to  
c o nve rg e nc e  a nd  c ha ng e  in a m p litude  a nd / o r fre q ue nc y o f 
nysta g mus  



Me a sure me nt 
o f de via tio n 

€ If po ssib le , using  a lte rna ting  p rism c o ve r te st – w ith re fra c tive  
c o rre c tio n, with and  witho ut AHP 

€ Ne ar a nd  a t d ista nc e  – p rima ry po sitio n, se c o ndary po sitio ns 
if ind ic a te d  to  do c ume nt c hang e  fro m prima ry po siti o n o r to  
c o nfirm c o nc o mita nc e  

€ Ind ividua l re a d ing  po sitio n  if d iffe re nt fro m a bo ve  

 
Table  3 : Ortho ptic  asse ssme nt in c hild re n with nysta g mus 
 



 
Pa tie nt c ohort De sc ription  

Id io pa thic  Infa ntile  
Nysta g mus 
Synd ro me  (IINS) 

Se e n in pa tie nts with no  a ppa re nt c a use  fo r nysta g m us 
e ithe r syste mic a lly o r a fte r de ta ile d  o c ula r e xa min a tio n. 
Typ ic a l c linic a l fe a ture s inc lude  o nse t be twe e n 4-6  mo nths 
o f a g e , ho rizo nta l nysta g mus, sta ying  ho rizo nta l in  ve rtic a l 
g a ze , b e a ting  in the  d ire c tio n o f g a ze , da mpe ning  o n 
c o nve rg e nc e  a nd  a sso c ia te d  with null zo ne s and  he a d  
po sture s. Typ ic a lly, furthe r inve stig a tio n wo uld  in c lude  
e le c tro d ia g no stic s, OCT a nd  g e ne tic  te sting  b ut no t  MRI 
b ra in ima g ing . 

Nysta g mus due  to  
inhe rite d  re tina l 
dystro phy 

C linic a l fe a ture s ma y inc lud e  pho to pho b ia , nyc ta lo p ia , 
a nd  ve ry lo w VA. The  nysta g mus c an b e  multip lana r a nd  
o fte n hig h inte nsity (fa st a nd  sma ll a mp litude ). Ty p ic a lly, 
furthe r inve stig a tio n wo uld  inc lude  e le c tro d ia g no st ic s, OCT 
a nd  e ithe r re tina l g e ne  pa ne l te sting  o r a dd itio na l  re tina l 
phe no typ ing  b ut no t MRI b ra in ima g ing . 

Nysta g mus with 
a bno rma l o c ula r 
find ing s (no t re tina l 
dystro phy) 

Ofte n sub tle  sig ns sug g e sting  a  g ro up o f unde rlying  
d iso rde rs suc h a s iris tra nsillu mina tio n o r fo ve a l hypo p la sia  
sug g e sting  hypo mo rphic  fo rms o f PAX6  g e ne  d ise a se , 
muta tio ns in SLC 38A8  o r a lb inism spe c trum d iso rde rs. Furthe r 
inve stig a tio n wo uld  typ ic a lly inc lude  a dd itio na l o c ula r o r 
no n-o c ula r phe no typ ing , VEP a nd  OCT o r be spo ke  g e ne tic  
te sting  and  no t MRI b ra in ima g ing . 

Fusio n 
Ma lde ve lo pme nt 
Nysta g mus 
Synd ro me  (FMNS, 
p re vio usly MLN) 

Cause d  b y e a rly lo ss o f b ino c ula rity a nd  se e n ve ry 
c o mmo nly in stra b ismus, c o ng e nita l c a ta ra c t a nd  any  
c a use  o f e a rly visua l lo ss. Typ ic a l c linic a l fe a tur e s inc lude  
ho rizo nta l nysta g mus whic h b e a ts in the  d ire c tio n o f the  
vie wing  e ye  with mo no c ula r o c c lusio n a nd  whic h da mp e ns 
in a dduc tio n o f the  vie wing  e ye . Typ ic a lly, no  furt he r 
inve stig a tio n is re quire d . 

Ac q uire d  
nystag mus o r tho se  
with sig nific ant 
o sc illo psia  

As the se  c ase s a re  ra re ly c a use d  b y true  c o ng e nita l  
g e ne tic  d iso rde rs, mo st wa rra nt syste mic , inve stig a tio n in 
the  first instanc e . C linic a l fe a ture s ma y inc lude  a n o lde r 
pa tie nt (o r c hild  o lde r tha n 6 mo nths) with re c e nt o nse t 
nysta g mus, no t b e a ting  in the  d ire c tio n o f g a ze  a nd  
a sso c ia te d  with o sc illo psia . Typ ic a lly, MR ne uro ima g ing  
wo uld  fo rm a n e a rly pa rt in furthe r inve stig a tio n i n a dd itio n 
to  e le c tro d iag no stic s.

Nysta g mus in a  
pa tie nt with ve ry 
po o r visio n fro m 
infa nc y (no t re tina l 
dystro phy) 

As a ny c a use  o f po o r visio n in infa nts c an c ause  a  stimulus 
de priva tio n nysta g mus (suc h a s c o ng e nita l c a ta ra c t o r 
o p tic  ne rve  hypo p lasia ). C linic a l fe a ture s ma y inc l ude  
o b vio us c linic a l sig ns and  ve ry po o r visio n with nysta g mus o f 
va rying  fo rms. Furthe r inve stig a tio n wo uld  b e  d ire c te d  b y 
the  find ing s a nd  typ ic a lly inc lude  e le c tro d ia g no sti c s to  
a sse ss po st-re tina l and  c hia sma l inte g rity a s we ll a s le ve ls o f 
visio n. 

No n-nysta g mus e ye  
mo ve me nt d iso rde rs 

Suc h as a b no rma l sq ua re -wa ve  je rks, psyc ho g e nic  flu tte r, 
o pso c lo nus o r o c ula r flutte r. The se  d iso rde rs c a n b e  
misd ia g no se d  a s nysta g mus but ha ve  d iffe re nt ae tio l o g ie s 
a nd  inve stig a tio n pa thwa ys a c c o rd ing  to  find ing s. 



 
Ta ble  4 : Se ve n o f the  mo st c o mmo n pa tie nt c o ho rts into  whi c h mo st c hild re n 
p re se nting  with nysta g mus fa ll. The se  c o ho rts b ro a d ly d ic ta te  the  ne xt line  o f 
inve stig a tio n o f ma na g e me nt, a nd  c linic a l inve stig a tio n wo rkflo ws a re  de sig ne d  in 
o rde r to  a rrive  a t o ne  o f the se  b ro a d  d i a g no stic  c a te g o rie s fo r mo st pa tie nts. 
 



 
Title  Autho r, 

Ye a r 
Study & Inte rve ntion Re sults 

Contact lens 
application in four 
cases of 
congenital 
nystagmus 

 

Hale 1962 

 

Retrospective case series: 
four patients with INS 

Intervention: Contact lens 

 

Prism Exploitation of 
Gaze and Fusional 
Null Angles in 
Congenital 
Nystagmus 

 

Dell’Osso 
1976 

 

Study design: Case series 
(four patients 27-41yo) 

Interventions: Refraction 
correction with 
spectacles and prism 

All four adults had 
prisms prescribed 
to provide a shift in 
the null zone, with 
an improvement in 
binocular Snellen 
VA. 

Role of contact 
lenses in the 
management of 
congenital 
nystagmus 

 

Allen 1983 

 

Retrospective case series 
over 7 years. Eight 
patients (10-43 yo) with 
INS (three associated 
albinism). No 
randomisation or masking.

Interventions: Contact 
lenses: Some initially soft, 
all patients ended with 
hard contact lenses 

13 eyes: �• 1 line 
improvement, five 
eyes �• 3 lines 
improvement 

 

The port-hole 
method in the 
treatment of 
congenital 
nystagmus 

Sasso 1986 Case series: 38 children 

Intervention: Port-hole 
treatment (peripheral 
occlusion) for five years 

Improved VA and 
recordings 

The application of 
hard contact 
lenses in patients 
with congenital 
nystagmus 

 

Golubovic 
1989 

 

Retrospective case series: 
112 patients with 
nystagmus with either 
myopia or mixed form of 
astigmatism 

Intervention: Hard 
contact lens wear 

210 contact lenses 
were fitted in 112 
patients. VA 
improved 
significantly in the 
79% who with 
correction of 
refractive error with 
CLs. Well tolerated 
in all. 

Intermittent 
Oscillopsia in a 
Case of Congenital 
Nystagmus, 
Dependence Upon 
Waveform 

 

Abel 1991 

 

Case Report (one patient 
with INS, 14 yo), two visits 2 
weeks apart 

Interventions: Contact 
lenses and anaesthesia 

Stable image with 
contact lenses 
(with/without 
anaesthesia). Drift 
velocity was 
<4°/sec and 
foveation duration 
was >100 msec. 



Congenital 
nystagmus: 
rebound 
phenomenon 
following removal 
of contact lenses 

 

Saffran 
1992 

 

Case report (one patient, 
20 yo) with INS 

Interventions: Contact 
lens wear (90 minute trial) 

 

Patient 
experienced 
transient dizziness 
attributed to 
oscillopsia 
following 
intervention. 

 
The use of contact 
lenses to treat 
visually 
symptomatic 
congenital 
nystagmus 

 

Biousse 
2004 

 

Prospective case series. 
four participants patients 
(18-64 yo) with INS (two 
associated albinism) 

Interventions: SCL wear 
(versus spectacle wear) 

 

Improvement VA 
(mean BCVA 20/ 
64 to 20/40), 
contrast sensitivity 
and VFQ-25 scores. 
Several parameters 
of nystagmus 
showed no 
change in two 
patients 
participants, 
worsening in one 
patient and 
improvement in 
one patient. 

 
Soft Contact lenses 
to improve motor 
and sensory 
function in 
congenital 
nystagmus 

 

Rutner 
2005 

 

Case report (1 patient, 18 
yo). IN associated with 
albinism. 

Interventions: SCL 
(CooperVision Preference 
Toric) 

Intervention: Spectacles v 
SCL v SCL with 
anaesthetic (1 week) 

Results: 
Improvement in 
Snellen and Bailey-
Lovie VA 1 week 
post SCL wear. 
Reduced 
amplitude and 
frequency with SCL 
(increased with 
anaesthetic) - 
persistent 
reduction in 
amplitude after 1 
week. 

Combined gaze-
angle and 
vergence variation 
in INS: two 
therapies that 
improve the high-
visual-acuity field 
and methods to 
measure it 

Serra 2006 Case report (two patients, 
only one optical 
intervention) 

Intervention: Base out 
prisms (convergence null)  

Improved NAFX at 
null, and 
broadened null 
region 



 
Preliminary 
observation on the 
effect of pressing 
triple prism in 
correcting residual 
compensatory 
head posture after 
congenital 
nystagmus surgery. 

Tang 2013 Case series (28 children, 4-
20 yo, residual AHP post 
surgery) 
Intervention: Pressing triple 
prism. 

1/28 lost to follow 
up. Improvement 
in VA (not 
statistically 
significant), and 
AHP (statistically 
significant) in 26/27 
- 18/27 had 
resolution (<5 
degrees). 

 
Effect of Rigid Gas 
Permeable 
Contact Lenses on 
Nystagmus and 
Visual Function in 
Hyperopic Patients 
with INS  

 

Bagheri 
2017 

 

Prospective interventional 
case series: 16 
participants with INS and 
hyperopia more 
than/equal to +0.50 D 
and astigmatism more 
than -1.00 D  

Intervention: RGP for 3 
months  

RGPs fitted in 16 
participants. 
Improvement in 
VA, contrast 
sensitivity and 
motor indices of 
nystagmus.  

 
Ta b le  5 : A summary of literature on the use of contact lenses in adults and children 
with nystagmus 
 



Horizontal AHP Abducting eye Adducting eye 

A minimum dosage (in mm) on each eye of 2/3 the AHP (in degrees) is recommended.(78) 

Mild 24û to 30û LRc(-) & MRs(+) 8.0 to 10.0mm MRc(-) & LRs(+) 8.0 to 10.0mm 

Moderate 30û to 36û LRc(-) & MRs(+) 10.0 to 
12.0mm 

MRc(-) & LRs(+) 10.0 to 
12.0mm 

Severe >36û LRc(-) & MRs(+) 12.0 to 
14.0mm 

MRc(-) & LRs(+) 12.0 to 
14.0mm 

Graded Anderson Lateral Rectus Recession Medial Rectus Recession 

Minimal 15û 10.0 mm 7.0 mm 

Mild 20û to 25û 11.0 mm 8.0 mm 

Moderate 30û 12.0 mm 9.0 mm 
Moderate to Severe 35û  

(30û to 40û) 
10.0 to 17.0 mm 13.0 to 15.0 mm 

In the presence of FMNS or a tropia, surgery should be performed on the fixing eye, with surgery 
for any residual heterotropia performed on the non-fixing eye.(55, 79) 

Vertical AHP Superior Recti BE Inferior Recti BE 

A minimum dosage (in mm) on each eye of approximately 1/4 of the amount of head 
elevation/depression (in degrees) is recommended.(78) 

Chin-up 32û to 40û 
 

IRc(-) 8.0 to 10.0mm* 

Chin-down 32û to 40û SRc(-) 8.0 to 10.0mm 
 

Chin-up >40û 
 

IRc(-) 10.0 to 12.0mm* 

Chin-down >40û SRc(-) 10.0 to 12.0mm 
 

*Bilateral inferior rectus recessions may cause A-pattern deviation because of weakened 
adduction in down gaze. The inferior rectus may be transposed nasally to avoid creating an A 
pattern. 

Torsional AHP Ipsilateral eye to tilt Contralateral eye to tilt 

Torsion 15û or less 

Induce excyclotorsion 

Infraplacement of MR & 
Supraplacement of LR ½ TW 

Induce incyclotorsion 

Infraplacement of LR & 
Supraplacement of MR ½ TW 

Torsion 15û or greater 

Induce excyclotorsion 

Infraplacement of MR & 
Supraplacement of LR 1 TW 

Induce incyclotorsion 

Infraplacement of LR & 
Supraplacement of MR 1 TW 



  
Table  6 : Simp lifie d  g uide  to  AHP surg e ry in INS 
 

PAN(80-82) Right Eye Left Eye 

 LRc(-) & MRc(-) 10.0 to 
12.0mm 

LRc(-) & MRc(-) 10.0 to 
12.0mm 

MRc(-) = medial rectus recession, LRc(-) = lateral rectus recession, MRs(+) = medial rectus 
resection; LRs(+) = lateral rectus resection, SRc(-) = superior rectus recession, IRc(-) = inferior 
rectus recession, BE = both eyes, TW = tendon width 



 
 

Enquirie s (phone , e ma il and soc ia l 
me dia ) to  Nystagmus Ne twork 

he lpline  2015 
Numbe r

UK g e ne ra l pub lic  e nquirie s 495
Ove rse as e nquirie s 127
Enquirie s fro m UK pro fe ssio na ls 271 
Administra tio n, fundra ising , 
vo lunte e ring  293 
Tota l 1186 
  
UK ge ne ra l public  e nquirie s by 
c a te gory Numbe r
Ge ne ra l suppo rt & info rmatio n 233 
Re se arc h & tre a tme nt 70 
Educ a tio n 64 
Be ne fits & d isc rimina tio n 47 
Ac quire d nystag mus 29 
Emplo yme nt 18 
Driving  & transpo rt 18
Othe r 16 
Tota l 495 

 

 
Table  7 : A sing le  ye a r o f e nquirie s to  the  pa tie nt suppo rt  c ha rity, Nystag mus Ne two rk 
(NN), in 2015. So urc e : da ta  pre pare d fo r NN annua l re po rt 2015 and pre se nte d a t 
NN Annua l Ge ne ra l Me e ting , Birming ham, 7 th  May 2016. 
 



Name  Re g ion We bsite  
Alb inism Fe llo wship  Na tio na l http :/ / www.a lb inism.o r g .uk/   
Anirid ia  Ne two rk Na tio na l https:/ / a nirid ia .o rg .uk/  
CVI So c ie ty (Ce re b ra l 
Visua l Imp a irme nt) 

Na tio na l https:/ / c viso c ie ty.o rg .uk/  

LOOK Na tio na l http :/ / www.lo o k-uk.o rg /   
Nysta g mus Ne two rk Na tio na l h ttps:/ / nysta g musne two rk.o rg /  
RNIB Na tio na l https:/ / www.rnib .o rg .uk/  
VICTA Na tio na l https:/ / www.vic ta .o rg .uk/   
 
Table  8 : Exa mp le s o f na tio na l suppo rt g ro ups. It is impo rt a nt to  no te  tha t ma ny lo c a l 
sup po rt g ro ups a re  a lso  a n e xc e lle nt so urc e  o f info rma tio n a nd  sup po rt fo r c hild re n 
with nysta g mus a nd  the ir fa milie s.  
 



Figure Legends 
 
Fig ure  1 : Ho w to  d ra w a  p e d ig re e  d ia g ra m whilst ta king  a  fa mily histo ry. This 
p e d ig re e  is c o nsiste nt with X-linke d  inhe ri ta nc e  with va ria b le  p e ne tra nc e  in fe ma le s 
(typ ic a l in FRMD7  g e ne  re la te d  INS). 
 
Fig ure  2 : Alg o rithm fo r the  d ia g no stic  use  o f O C T in INS (Ad a p te d  fro m Po te ntia l o f 
ha nd he ld  o p tic a l c o he re nc e  to mo g ra p hy to  d e te rmine  c a use  o f INS in c hild re n b y 
using  fo ve a l mo rp ho lo g y. O phtha lmo lo g y; 2013 De c ;12 0(12):2714-24.) 
 
Fig ure  3 : Fo ve a l to mo g ra ms o b ta ine d  fro m c hild re n, whic h d e mo nstra te  so me  o f the  
d ia g no stic  fe a ture s se e n in INS o n OCT ima g ing . (Ad a p te d  fro m Pe d ia tric  Op tic a l 
Co he re nc e  To mo g ra p hy in C linic a l Pra c tic e -Re c e nt Pro g re ss)(17). (A) Typ ic a l fo ve a l 
hypo p la sia , whe re  the re  is c o ntinua tio n o f the  no rm a lly a b se nt IRLs (o utline d  in 
white ) in a  c a se  o f a lb inism. (B) Atyp ic a l fo ve a l h yp o p la sia  in a c hro ma to p sia  whe re , 
in a d d itio n to  fo ve a l hyp o p la sia  (IRLs o utline d  in white ), the re  is Inne r Se g me nt 
Ellip so id  b a nd  (ISE) d isrup tio n a nd  a  hyp o -re fle c ti ve  zo ne  (white  c irc le ). (C ) No rma l 
fo ve a l mo rp ho lo g y. (D) Re tina l d ystro phy c o nsisting  o f: a b se nt ro d  p ho to re c e p to rs 
a nd  ISE (sma ll white  a rro ws), ONL thinning  a nd  a b no rma l la mina tio n o f the  inne r 
re tina l la ye rs se e n in a  c a se  o f mic ro c e pha ly lymp h o e d e ma  a nd  c ho rio re tina l 
d ysp la sia .  
 
Fig ure  4 : Alg o rithm fo r g ra d ing  fo ve a l hypo p la sia  o n the  b a sis o f O C T find ing s. 
(Ad a p te d  fro m Struc tura l g ra d ing  o f fo ve a l hyp o p la s ia  using  sp e c tra l-d o ma in 
o p tic a l c o he re nc e  to mo g ra p hy a  p re d ic to r o f VA)(34)   
 
Fig ure  5 : Exa mp le s o f the  use  o f e ye  tra c king  in c linic a l c a se s. (A) Sc he ma tic  o f 
id e a lise d  ho rizo nta l je rk nysta g mus wa ve fo rms sho wing  (to p  ro w) a c c e le ra ting  slo w 
p ha se s (ASP’ s) tha t a re  a lmo st p a tho g no mo nic  fo r in fa ntile  nysta g mus (INS), a nd  
b o tto m ro w d e c e le ra ting  slo w p ha se s (DSP’ s), whic h a re  typ ic a lly se e n in FMNS a nd  
a c q uire d  g a ze  e vo ke d  nysta g mus. (B) Exa mp le  fro m a  6 ye a r o ld  b o y re fe rre d  with 
a p p a re nt re c e nt o nse t o f g a ze -e vo ke d  nysta g mus. Urg e nt b ra in MRI wa s no rma l 
a nd  the re  we re  no  o the r ne uro lo g ic a l sig ns. EOM re c o rd ing  re ve a le d  a  c o njug a te  
ho rizo nta l je rk nysta g mus in la te ra l g a ze  with c le a r ASPs (to p  p a ne l). In p rima ry 
p o sitio n, nysta g mus wa s no t e vid e nt c linic a l ly, b ut re c o rd ing s sho we d  a  ve ry fine  
nysta g mus with fre q ue nt ASPs (b o tto m p a ne l). Co nc lusio n wa s INS sinc e  infa nc y tha t 
ha d  b e e n und e te c te d  d ue  to  b ro a d  null a ro und  p rima r y p o sitio n, a nd  MRI wa s ha d  
no t b e e n ne c e ssa ry. (C ) A 15-ye a r o ld  fe ma le  p re se n te d  with sp a sms o f o sc illo psia  
a nd  b lurre d  visio n tha t we re  c o rre la te d  with c linic a lly visib le  flutte r-like  e p iso d e s. 
EOM re c o rd ing  sho we d  sp o ra d ic  b ursts o f b a c k-to -b a c k sa c c a d ic  o sc illa tio ns tha t 
we re  p re d o mina ntly ho rizo nta l. Ep iso d e s we re  no t p o st-sa c c a d ic  o sc illa tio ns, a s 
typ ic a lly se e n in o c ula r flutte r, b ut we re  a sso c ia te d  with spo nta ne o us c o nve rg e nc e  
a nd  c o njug a te  d e p re ssio n. Up o n q ue stio ning , p a tie nt  d e mo nstra te d  a b ility to  
g e ne ra te  vo lunta ry nysta g mus with c o nve rg e nc e  a t wi ll. Pre c a utio na ry b ra in MRI 
a nd  c he st X-ra y we re  no rma l. Co nc lusio n wa s ‘ invo lunta ry’  vo lunta ry nysta g mus o r 
‘ e ye  mo ve me nt tic s’ (4).  
 
Fig ure  6 : Diag ram summarising  the  ro le  o f pae diatric  visual e le c tro diagno stic  wo rk-
up in infants and c hildre n pre se nting  with nystagmus, o f no te  this go e s be yo nd the  
initia l diagno stic  wo rkflo w 
 



Fig ure  7 : A d ia g no stic  wo rkflo w tha t fo rms the  b a sis o f o ur c linic a l p ra c tic e  a c ro ss a  
numb e r o f sp e c ia list p a e d ia tric  nysta g mus se rvic e s in the  UK. It is imp o rta nt to  no te  
tha t mo st c a se s will re q uire  a d d itio na l e va lua tio n fo r visua l p ro g no sis a nd / o r 
mo nito ring  (e .g . e le c tro d ia g no stic s in the  c a se  wit h o p tic  ne rve  hypo p la sia ) a nd  this 
p a thwa y is me a nt a s a  g uid e  to  se e king  a n initia l d ia g no sis o nly. 
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Management of nystagmus in children: a review of the literature and current 

practice in UK specialist services 

 
*Self JE#1,2, Dunn MJ3, Erichsen JT3, Gottlob I4, Griffiths HJ5, Harris C6, Lee H1,2, Owen J6, 
Sanders J7, Shawkat F1, Theodorou M8,9, Whittle JP10, Nystagmus UK Eye research group 
(NUKE). 
 

Abstract 

 

Nystagmus is an eye movement disorder characterised by abnormal, involuntary rhythmic 

oscillations of one or both eyes, initiated by a slow phase. It is not uncommon in the UK and 

regularly seen in paediatric ophthalmology and adult general/strabismus clinics. In some cases, it 

occurs in isolation, and in others, it occurs as part of a multisystem disorder, severe visual 

impairment or neurological disorder. Similarly, in some cases, visual acuity can be normal and in 

others can be severely degraded. Furthermore, the impact on vision goes well beyond static acuity 

alone, is rarely measured and may vary on a minute-to-minute, day-to-day or month-to-month 

basis. For these reasons, management of children with nystagmus in the UK is varied, and patients 

report hugely different experiences and investigations. In this review, we hope to shine a light on 

the current management of children with nystagmus across five specialist centres in the UK in order 

to present, for the first time, a consensus on investigation and clinical management. 
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