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ABSTRACT

Purpose

The aim of this study was to provide a population-based estimate on the prevalence of infantile 

nystagmus and to describe the causes in the Capital Region of Denmark. 
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Methods

Review of medical records of children with infantile nystagmus born in the period January 1st 

2010 through December 31st 2017 and living in the Capital Region of Denmark. We used birth 

registry data from Statistics Denmark and the National Danish Birth Registry to calculate the 

prevalence of nystagmus in children born at term and prematurely. 

Results

103 patients (52 males/51 females) with infantile nystagmus were included. The overall 

prevalence of infantile nystagmus was 6.1 per 10,000 live births. It was higher in premature 

children (28.4/10,000 live births) than children born at term (4.4/10,000), p<0.0001, and highest 

in children born extremely preterm, (97.3/10,000). The most common cause of infantile 

nystagmus was ocular disease (44%) followed by idiopathic nystagmus (32%), neurological 

disorders and genetic syndromes (20%) and prematurity without retinopathy of prematurity as 

the only cause (4%). 

Conclusions

In this study we provide the prevalence of infantile nystagmus based on national medical records 

in which all residents are accounted for. Our findings show a prevalence of 6.1 per 10,000 live 

births but six times higher among children born preterm than born at term. Ocular disease was 

the leading cause of infantile nystagmus with albinism and ocular malformations as the most 

frequent. In 1/3 of patients, no cause could be identified. 

Key words

Albinism, Congenital nystagmus, Idiopathic infantile nystagmus, Infantile nystagmus, Pediatric 

ophthalmology

Introduction

Nystagmus is defined as involuntary, oscillating movements of one or both eyes. When 

manifesting in children between the age of 3 and 6 months, at the time when the foveation reflex 

is developed, it is defined as infantile nystagmus (IN) (Bremond-Gignac et al., 2011; R. Hertle & 

Cotter, 2001). If presenting later in life, it is defined as acquired nystagmus. Infantile nystagmus 
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is generally thought to be a rare condition. A wide range of disorders in both the ocular and the 

neural system may cause infantile nystagmus (Nash, Diehl, & Mohney, 2017; Sarvananthan et 

al., 2009). When no cause can be identified, it is referred to as idiopathic infantile nystagmus 

(IIN). Patients with IIN typically present with a better vision compared to patients with ocular 

disease. Due to the wide range of possible aetiologies, the presence of IN often leads to extensive 

investigations (Bertsch, Floyd, Kehoe, Pfeifer, & Drack, 2017). The number of examinations 

performed is investigator-dependent, but it also relies on the specific medical history and 

findings, family history and on the grade of visual impairment if any. 

The present study was aimed at providing population-based estimates on the prevalence and 

causes of IN. The study was conducted in the Capital Region of Denmark which covers 1/3 of 

the Danish population. All ophthalmological services are provided by one ophthalmological 

department, enabling us to provide a true-population based estimate. In addition, we evaluated 

the degree of diagnostic work-up following the diagnosis of nystagmus and we delineated the 

phenotypical spectrum in our cohort with IN.  

Methods

This is a retrospective study in which we reviewed the medical records in children diagnosed with 

infantile nystagmus. The study was approved by the Danish Patient Safety Authority (Styrelsen for 

Patientsikkerhed, approval number 3-3013-2423/1), and The Danish Data Protection Agency (VD-

2018-52, I-Suite number 6259). Approval by the Medical Ethics Committee of the Capital Region 

of Denmark was not required (Decision number 18002993). 

Patients were identified following a search of the electronic medical record system used by all 

hospitals in the Capital Region of Denmark and The Danish Register for Blind and Weak 

Sighted. We sought for patients labelled with the ICD10-codes for nystagmus or congenital 

nystagmus. The ICD-10 codes used were DH55 for nystagmus with all sub codes and DH81.4 

for central positional nystagmus. We included patients residing in the Capital Region of 

Denmark who were born in an 8-year period from January 1st 2010 through December 31st 2017. 

The Capital Region of Denmark includes one third of the Danish population and is covered by 

one ophthalmological department and four paediatric departments. 
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Relevant medical information was retrieved from the electronic medical file. Information was 

obtained on medical diagnoses both related to the nystagmus and other diagnoses, such as 

specific ocular disease, genetic syndromes or systemic diseases, presenting symptoms, referral to 

hospital, gestational age at birth (GA) and birth-related complications, ophthalmological 

examinations such as visual acuity, refraction, slit lamp and fundus examination. Unfortunately, 

information about consanguinity and family history was not recorded in the files with sufficient 

consistency to allow for a valid evaluation. The result of a neuro-paediatric examination and 

information about any developmental delay was collected. Data regarding any other 

examinations was also collected such as magnetic resonance imaging (MRI) of the brain, 

ultrasound (US) of the brain, computed tomography (CT) scan of the brain and urinary metabolic 

screening. All available molecular genetic information such as array comparative genomic 

hybridization analysis (array-CGH), targeted next generation sequencing (NGS) encompassing 

specific panels and whole exome sequencing (WES) was retrieved. If available, fundus 

photographs, OCT imaging of retina or optic nerve, visually evoked potentials (VEP) and 

electroretinograms (ERG) were re-evaluated by a paediatric ophthalmologist. If present, foveal 

hypoplasia was graded according to Thomas et. al., 2011 (M. G. Thomas et al., 2011) from grade 

1 to grade 4. Grade 1 implying a shallow foveal pit but widening of the outer nuclear layer and 

lengthening of the outer segment. Grade 4 implying no foveal pit being present, no outer 

segment lengthening and no outer nuclear layer widening. 

Visual acuity (VA) measurements, and the method by which this was done, were sampled for 

each patient at 6 months of age and annually thereafter until the last available visual acuity 

measurement. We compared our measurements to the normative data on visual acuity published 

by Leone and Mitchell (Leone, Mitchell, Kifley, Rose, & Sydney Childhood Eye, 2014) based 

on 1404 infants and pre-school children aged 6 to 72 months. They reported mean binocular VA 

and standard deviation given in cycles/degrees for the ages 6 to 33 months based on Teller acuity 

cards and in standardized Logarithm of the Minimum Angle of Resolution (logMAR) from 36 to 

72 months based on recognition testing (HOTV or ETDRS). Since no standard method for 

conversion from VA in cycles/degree to VA in logMAR was readily available, we used the 

visual acuity conversion chart published by Holladay (Holladay, 2004) to calculate a formula for 

conversion of visual acuity based on cycles/degree to logMAR. 

��(������) =  ― 0.434 ∙ ln (��(
������������)) + 1.4782
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We defined visual impairment in children as VA worse than the calculated upper limit (mean + 2 

standard deviations) of normal VA.

Refraction measurements were sampled as cycloplegic refraction. The spherical equivalent was 

calculated as spherical measurement plus 0.5 times the negative cylinder in Dioptres. For each 

child, the mean refractive value of the two eyes was used to group into subgroups of high 

hyperopia (≥ +5.0), high myopia (≤-5.0), and low grade refractive errors (< +2.0 to > -2.0). 

Population based prevalence of nystagmus was calculated by comparing our patients with the 

numbers of live births in the relevant time period obtained from Statistics Denmark (Statistics-

Denmark, 2019). All inhabitants permanently residing in Denmark are assigned a personal 

identification code, consequently all inhabitants can be accounted for. Prevalence of nystagmus 

among children born prematurely was calculated by comparing our patients to the statistics on 

births according to gestational age (GA) from The Medical Birth Registry of Denmark ("The 

Medical Birth Registry of Denmark,"). We used the WHO definitions ("WHO Fact Sheet. 

Preterm birth,") to group children into extremely preterm (GA < 28 weeks), very preterm (GA 

≥28 to <32 weeks) and moderate to late preterm (GA ≥32 to <37 weeks). 

Cause of infantile nystagmus

The cause of infantile nystagmus was grouped into ‘ocular disease’, ‘neurological disease or 

congenital syndrome’, ‘idiopathic infantile nystagmus’ and ‘prematurity as only cause’. 

Idiopathic infantile nystagmus was used for children where no causative mechanism could be 

assigned after careful review of all available medical information. Prematurity as only cause was 

used for children born prematurely when no cause except prematurity could be found, e.g. no 

ocular findings or cerebral complications such as periventricular leukomalacia, intraventricular 

hemorrhage or hydrocephalus. The category of ocular disease was further subdivided into 

albinism, congenital ocular malformations, retinal dystrophy, retinopathy of prematurity, optic 

nerve atrophy, optic nerve hypoplasia, aniridia and congenital cataracts.A
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Results

Baseline demographics

We identified 236 patients born from January 1st 2010 to December 31st, 2017 with nystagmus in 

our electronic medical records. We excluded 116 patients not residing in the Capital Region of 

Denmark, as well as three patients who had acquired nystagmus with onset of nystagmus after 6 

months of age and 14 patients who were mislabelled with a nystagmus code. This resulted in a 

total of 103 patients with infantile nystagmus, 52 (50%) male and 51 (50%) female (X2, p = 1.0) 

(Table 1). Seven (7%) children were conceived in marriages that were reported to be 

consanguineous. Patients were mainly referred by ophthalmologists working in private practise 

and from pediatric departments (Table 1). The median age of onset of nystagmus was 9.5 weeks 

(first quartile = 3.25 weeks, third quartile = 13 weeks, n = 86). 

A family history of ophthalmological disease in close relatives was reported in 11% (n = 11), 

excluding refractive errors. The family histories included congenital cataracts (n=1), congenital 

nystagmus (n=1), night blindness (n=1), retinitis pigmentosa (n=1), albinism (n=1) and aniridia 

(n=1). The remaining five cases with family history of ophthalmological disorder included 

unspecific histories such as involuntary eye movements in childhood or poor vision since early 

childhood. 

Prevalence

The birth prevalence of infantile nystagmus was 6.1 for every 10,000 live births based on a total 

of 103 cases in the period from 2010 through 2017 when a total of 169,460 children was born in 

the Capital Region of Denmark. This corresponds to a prevalence of 6.0 per 10,000 live births in 

males and 6.2 per 10,000 live births in females (X2, p = 1.0). 

The prevalence of children with infantile nystagmus was significantly higher in children born 

prematurely, 28.4 per 10,000 live births, than in children born at term 4.4 per 10,000 live births 

(p < 0.0001) (Table 2). Especially among children born extremely preterm the prevalence of 

infantile nystagmus was high at 97.3 pr. 10,000 live births. 
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Causes of nystagmus in childhood

 The causes of infantile nystagmus were in descending order: ocular disease (44% of cases, n = 

45), idiopathic infantile nystagmus (32% of cases, n = 33), neurological disease and syndromes 

(20% of cases, n = 21) and prematurity as only cause (4% of cases, n = 4), see Figure 1. 

The most common ocular cause of nystagmus (n=45 in total) was albinism in 20% (n = 9) 

followed by congenital ocular malformations in 18% (n = 8). The malformations included 

achiasma with bowtie optic nerve hypoplasia (n = 1), Peters anomaly (n = 2), microphthalmia 

and coloboma (n = 2), morning glory papillae (n = 1) and persistent hyaloid arteries (n = 2), one 

case with persistent hyaloid arteries and retinal cysts and one case with persistent hyaloid arteries 

followed by bilateral retinal detachment and vitreous haemorrhage. Optic nerve atrophy not 

associated with intracranial disease was found to be the cause of nystagmus in 4% (n = 2), in 

these two cases the cause of the optic nerve atrophy could not be found. Retinal dystrophy was 

found in 13% (n = 6) including achromatopsia (n = 4), Leber congenital amaurosis (n = 1) and 

one case of retinal dystrophy with congenital retinoschisis and excessive myopia. The latter case 

was exome sequenced with no causative genetic findings. Retinopathy of prematurity was found 

in 11% (n = 5). Of these, two had laser treatment of both eyes. Congenital cataracts were found 

in 11% (n = 5). Two of those children had unilateral cataract, one presented at 5 weeks with 

unilateral cataract, severe microphthalmia and persistent hyaloid artery, the second child 

presented at 6 months of age with nystagmus and unilateral cataract. Three children had bilateral 

cataracts, one presented at 2 weeks of age with concomitant glaucoma related to intraocular 

inflammation, one child presented with hereditary bilateral cataract at age 3½ months, and in one 

child age at presentation was unavailable as the child was born outside Denmark. Four children 

had optic nerve hypoplasia (9%). In most cases the hypoplasia was related to septo-optic 

dysplasia (n = 3). PAX6 related disorders were found in 7% (n = 3), two of these with aniridia. 

And finally, isolated foveal hypoplasia grade 1was found in 7% (n = 3). See Figure 2.

A neurological disorder or congenital syndrome caused infantile nystagmus in 20% (n = 21). The 

disorders were Down Syndrome (n = 3), Shaaf-Yang syndrome with a mutation in the MAGEL2 

gene (n = 1), post haemorrhagic hydrocephalus without funduscopic signs of optic nerve atrophy 

(n=2), leukodystrophy (n=1), cerebral haemorrhage (n = 2), cerebral palsy (n=1), porencephaly 

associated with a mutation in the COL4A1 gene (n=1), microcephaly (n=1), optic nerve glioma 

with no signs of intraocular disease (n=1) and Joubert syndrome without retinal dystrophy (n = 

2). Five children with optic atrophy secondary to hydrocephalus (n = 3), hydrocephalus and 
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intracerebral haemorrhage (n = 1) or periventricular haemorrhage (n = 1) were included in the 

group with a neurological cause. In one child, a genetic defect in the YY1 gene, associated with 

Gabriele-de Vries syndrome was found.  

The causes of nystagmus among the children born extremely preterm were retinopathy of 

prematurity (ROP, n=7), optic nerve atrophy as a result of periventricular bleeding (n=1) Kabuki 

syndrome and eye malformations (n=1). Among the 31 children born premature (before 

completing 38 weeks of gestation) ROP was the leading cause of infantile nystagmus.

Diagnostic workup

The children underwent a series of diagnostic work-up procedures ranging from brain magnetic 

resonance imaging (MRI) to ocular electrophysiologic testing and metabolic screening, see 

Table 3. In the 32% of cases classified as IIN, brain magnetic resonance imaging was performed 

in 64% (n=21), optical coherence tomography in 30% (n = 10), electroretinograms in 61% (n = 

20) and visual evoked potentials in 58% (n = 19). In four cases of IIN no MRI, ERG, VEP or 

OCT was performed. Incidental MRI findings were common in children with idiopathic 

infantile nystagmus including arachnoid cysts (n = 2), benign enlargement of the subarachnoid 

space (n = 3), focal cortical dysplasia (n = 2), plagiocephalia (n = 1), grey matter heterotopia (n 

= 1) and hyper intensity of the central tegmental tracts (n = 1). 

Optical coherence tomography was performed in 32% (n=33) of cases with an abnormal finding 

in 39% (n=13) including foveal hypoplasia grade 1 (n=5) grade 3 (n=2) or  grade 4 (n=3) in 

children with albinism, septo-optic dysplasia, aniridia due to PAX6 mutation or isolated foveal 

hypoplasia.. 

A molecular cytogenetic cause of disease was found in 22 children, see Table 4. A molecular 

genetic diagnosis was established in five out of nine children with phenotypic albinism (Table 4) 

with findings of bi-allelic pathogenic mutations in the TYR (n=2) gene, heterozygote mutations 

in the TYR gene plus the pathogenic haplotype (Gronskov et al., 2019) (n = 2) and homozygous 

mutation in LRMDA (n = 1). In the remaining four children with albinism, molecular genetic 

findings were done but a molecular genetic diagnosis could not be established. One child had a 

mutation in both the TYR gene and the OCA2 gene, in one child (also mentioned above) array-

CGH showed a paternal duplication of 17p13.3 chromosome, the last two children had 

pathogenic sequence variants in TYR and OCA2, respectively, but only on one allele. 
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Visual acuity and refractive error 

Binocular visual acuity (VA) measurements were available in 97 children (Figure 3). Visual 

impairment, defined as visual acuity worse than the normative range, was found in 53% (n = 51). 

Of all reported IN cases, 35% (n = 36) were registered in the Registry of Blind and Weaksighted. 

The prevalence of visual impairment was lowest in children with idiopathic infantile nystagmus 

(18%, n = 6 of 33 with idiopathic infantile nystagmus) and highest in children with a 

neurological or syndromatic cause of nystagmus (52%, n = 11 out of 21) or an ocular cause of 

nystagmus (73%, n = 33 out of 45). 

Cycloplegic refraction of both eyes was available in 81 cases. Hyperopia ≥ + 5.0 Dioptres was 

present in 9.9% (n=8) of children and hyperopia between <5.0 Dioptres and ≥2.0 Dioptres was 

present in 33.3% (n = 27). High myopia ≤ -5.0 Dioptres was present in 2.5% (n = 2) and myopia 

between > -5.0 and ≤ -2.0 in 3.7% (n = 3). Low refractive errors defined as a spherical equivalent 

between -2 and 2 dioptres was present in 50.6% (n=41). 

Strabismus

Strabismus was reported in 58% (n=60) of cases. Esophoria was reported in 13% (n = 13) and 

esotropia in 35% (n = 36). Exophoria and exotropia was reported in 3% (n = 3) and 6% (n = 6), 

respectively. 

Discussion

We examined the prevalence and causes of nystagmus in children born in an 8 year period and 

residing in the Capital Region of Denmark. We found a population-based prevalence of infantile 

nystagmus of 6.1 per 10,000 live births corresponding to 1:1639 children, with an equal 

distribution between males and females and the highest prevalence among children born 

extremely prematurely. 

The prevalence of IN and of the different causes of IN has previously been reported and results 

vary between 1 in 500,000 (Norn, 1964) and 1 in 1000 (Stewart-Brown & Haslum, 1988). This 

discrepancy in prevalence could in part be due to differences in study design. Most studies 

estimate the prevalence of nystagmus as part of larger epidemiological studies of children with 

poor vision or without distinguishing between infantile and acquired nystagmus. However, a 

recent study (Sarvananthan et al., 2009), The Leicestershire Nystagmus Survey, focused 
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primarily on nystagmus prevalence. They found an estimated prevalence of IN of 24.0 per 

10,000 in the general population and 16.6 per 10,000 below18 years of age. IIN, albinism and 

retinal disease were the most common causes of nystagmus in children. Another recent study 

reported a birth prevalence of 1/821 in patients below 19 years of age (Nash et al., 2017). 

Idiopathic and ocular causes each accounted for 1/3 of cases with albinism as the most common 

ocular cause (Nash et al., 2017).We found a lower prevalence than these studies. Every 

permanent resident of Denmark is assigned a unique identification code, every hospital in the 

Capitol Region uses the same electronic medical record system and ophthalmological service is 

provided by one department in the Capital Region. Thus, we have a high degree of certainty that 

we would be able to capture all children referred to a hospital. As part of the Danish paediatric 

surveillance programme, all children are offered a health care screen by the general practitioner 

including evaluation of visual function at 5 weeks and 5 months of age and annually up to 

inclusion in the schooling system. When nystagmus is detected at these routine examinations, it 

should lead to referral to either an ophthalmological clinic or a paediatric clinic at a hospital in 

the Capital Region. 

Prevalence of infantile nystagmus may differ between populations with a different genetic make-

up and different pre- and post-natal care.. We found that infantile nystagmus was >6 times more 

frequent in children born prematurely than in children born at term, with the highest prevalence 

in children born extremely prematurely. The higher prevalence of nystagmus in premature 

children was mainly caused by retinopathy of prematurity and intracranial complications to 

premature birth such as intra-ventricular haemorrhage and post haemorrhagic hydrocephalus, 

which are found more often in premature children  (Ballabh, 2010; Robinson, 2012). Differences 

in prematurity rate between various studies are likely to have a large impact on overall 

nystagmus prevalence. 

In our study we classified patients by thorough reviewing of the patients´ medical files and the 

investigative work-up that was performed. This approach is similar to what some studies have 

done (Nash et al., 2017) whereas others have re-examined all cases  (Repka et al., 2012; 

Sarvananthan et al., 2009). We had access to all relevant information, including medical records, 

MRI scans, electroretinograms, optical coherence tomographies, visual evoked potentials, that 

had been performed but some of the children categorized as idiopathic did not undergo a full 

work-up including both MRI, electrophysiology, imaging by OCT or genetic evaluation, e.g. 

analysis of the PAX6  or FRMD7 genes. A careful re-evaluation of these children was beyond the 
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scope of this study but may have revealed an underlying pathology (Holmström, Bondeson, 

Eriksson, Åkerblom, & Larsson, 2014). MRI of the brain was performed in 64% of cases with 

IIN and incidental findings not deemed causative of the nystagmus were made in 48%. One 

study reported incidental findings on brain MRI findings in 21.6% of healthy individuals with 

non-acute headache, 15% of cases had arachnoid cysts and 5% had enlarged subarachnoid or 

Virchow-Robin spaces (Graf et al., 2010). Another study on children with headaches found 

abnormal brain MRI in 21% of patients with 0.6% of cases having arachnoid cysts and 4.3% had 

white matter hyper intensities (Yilmaz, Celegen, Yilmaz, Gurcinar, & Unalp, 2014). Thus, it 

seems that children with IIN may have an unproportionally high prevalence of incidental 

findings on brain MRI and it can be questioned how many children can in fact be truly 

categorized as having idiopathic nystagmus.

We found impaired visual acuity in a larger proportion of children with ocular or neurologic 

cause of nystagmus than in children  with idiopathic infantile nystagmus. Others have reported 

that VA is typically better than 0.3 logMAR in most adult patients with idiopathic infantile 

nystagmus  (Kumar et al., 2011; S. Thomas et al., 2008). It has been shown that infants with IIN 

have reduced VA before the age of 2 and then later undergo an improvement in VA, which by 

the age of 4 years means that the VA have normalised in most patients  (Fu, Bilonick, Felius, 

Hertle, & Birch, 2011; Papageorgiou, McLean, & Gottlob, 2014). Since our cohort included 

patients who, by the time of most recent VA measurement, were between the age of 6 months 

and 8 years, the children with IIN and impaired vision might involve children who have yet to 

undergo this maturation of visual acuity. 

The incidence of significant refractive errors among children with infantile nystagmus has 

previously been reported as high as 57%  (R. W. Hertle, 2000; R. W. Hertle & Zhu, 2000). In our 

study we found that refractive errors greater than 2.0 Dioptres and below -2.0 Dioptres were 

present in 49.4%. Of these, 33.3% of the refractive errors were between <5.0 Dioptres and ≥2.0 

Dioptres. We also found that strabismus was quite common among the children with IN in this 

study. A previous study has found the prevalence of strabismus in healthy children in Sweden to 

be 3.1% (Kvarnström, Jakobsson, & Lennerstrand, 2001). A
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Conclusion and perspectives

In this study we provide a population-based prevalence of infantile nystagmus based on national 

medical records in which all residents of a community are accounted for. Our findings show a 

prevalence of 6.1 per 10,000 live births. Of all the children born between 2010 and 2017 with 

infantile nystagmus 30% was born premature. In several of these cases the cause of nystagmus 

was related to the prematurity. This emphasizes the importance of awareness of nystagmus in the 

follow-up care of premature children. We also provide a detailed characterization of the different 

causes of infantile nystagmus. Ocular disease was found to be the leading cause of infantile 

nystagmus (44%), with most common ocular pathologies being albinism and ocular 

malformations. Second to ocular disease was idiopathic infantile nystagmus (32%) and the third 

most common causes were neurological diseases and genetic syndromes (20%). These findings 

are broadly consistent with previous estimates of causes of nystagmus. 

We found a relatively high number of incidental findings on brain MRI in children idiopathic 

infantile nystagmus. If this observation can be confirmed in other populations, this may provide 

new insight in to the understanding of the pathology of idiopathic infantile nystagmus. 
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Tables and Figures

Table 1. Baseline demographics

Demographics Male, n (%)

(n = 52)

Female, n (%)

(n = 51)

Total, n (%)

(n = 103)

Birth year

2010 8 8 16

2011 8 7 15

2012 7 7 14

2013 9 6 15

2014 6 4 10

2015 7 4 11

2016 5 4 9

2017 2 11 13

Age of first examination 

< 6 months 39 (75.0%) 34 (66.7%) 73 (70.9%)

6 months - 1 year 7 (13.5%) 5 (9.8%) 12 (11.7%)

1 year - 2 years 3 (5.8%) 7 (13.7%) 10 (9.7%)

> 2 years 3 (5.8%) 4 (7.8%) 7 (6.8%)

Unknown 0 (0%) 1 (2.0%) 1 (1.0%)

Presenting complaint

Nystagmus 39 (75.0%) 32 (62.7%) 71 (68.9%)

Lack of eye contact 8 (15.4%) 9 (17.6%) 17 (16.5%)

Strabismus 3 (5.8%) 2 (3.9%) 5 (4.9%)

Cornea opacity 0 (0%) 2 (3.9%) 2 (1.9%)

Headtilt 1 (1.9%) 1 (2.0%) 2 (1.9%)

Abnormal eye movements 0 (0%) 2 (3.9%) 2 (1.9%)

Leukocoria 1 (1.9%) 0 (0%) 1 (1.0%)

Unreported 0 (0%) 3 (5.9%) 3 (2.9%)

Referring party

Private practicing 

ophthalmologist

14 (26.9%) 18 (35.3%) 32 (31.1%)

Paediatric department 16 (30.8%) 16 (31.4%) 32 (31.1%)
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General practitioner

Other services

14 (26.9%)

4 (7.7%)

13 (25.5%)

4 (7.8%)

27 (26.1%)

8 (7.8%)

Unreported 4 (7.7%) 0 (0%) 4 (3.9%)

Prematurity

Extremely preterm (< 28 GA) 7 (13.5%) 3 (5.9%) 10 (9.7%)

Very preterm (28 – 31 GA) 2 (3.8%) 0 (0%) 2 (1.9%)

Moderate to late preterm (32 - 37 

GA)

6 (11.5%) 13 (25.5%) 19 (18.4%)

Born at term (> 38 GA) 36 (69.2%) 34 (66.7%) 70 (68.0%)

Unknown 1 (1.9%) 1 (2.0%) 2 (1.9%)

GA: Gestational age 

Table 2. Nystagmus prevalence and prematurity

Prematurity Children with nystagmus/ 

live births

Prevalence of infantile 

nystagmus

(per 10,000 live births)

Extremely preterm, <28 GA 10 / 1,028 97.3

Very preterm birth, GA ≥28 to <32 2 / 1,197 16.7

Moderate to late preterm, GA ≥32 to <38 19 / 8,705 21.8

All preterm < 38 weeks 31 / 10,930 28.4

Birth at term, GA ≥38 70 / 158,950 4.4

Number of reported cases premature and mature children, male and female, born in the years 2010-2017 with infantile nystagmus, in the Capital 

Region of Denmark. 

Table 3.  Overview of investigative work-up in children with infantile nystagmus

Investigations Extremely 

preterm 

(n = 10)

Preterm 

(n = 21)

Born at 

term 

(n = 71)

Unknown 

GA 

(n = 2)

Total

(n = 103)

ERG, n (%) 1 (10%) 5 (24%) 40 (56%) 0 46 (45%)

VEP, n (%) 2 (20%) 8 (38%) 40 (56%) 0 50 (49%)

OCT, n (%) 2 (20%) 9 (43%) 21 (30%) 1 (50%) 33 (32%)

Brain MRI, n (%) 6 (60%) 12 (57%) 48 (68%) 0 66 (64%)

Brain UL, n (%) 10 (100%) 5 (24%) 14 (20%) 0 29 (28%)

Brain CT, n (%) 1 (10%) 2 (10%) 5 (7%) 0 8 (8%)

Urinary metabolic 1 (10%) 5 (24%) 26 (37%) 0 32 (31%)

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved

screen, n (%)

Neuro-paediatric 

assessment, n (%)

7 (70%) 10 (48%) 55 (77%) 0 72 (70%)

Genetic 

investigation, n (%)

1 (10%) 7 (33%) 29 (41%) 0 37 (36%)

Array-CGH, n (%) 0 4 (19%) 14 (20%) 0 18 (17%)

Extensive work-up 

(ERG, VEP, Brain 

MRI, Urinary 

metabolic screen)

0 0 11 (15%) 0 11 (11%)

Extensive work-up 

(ERG, VEP, Brain 

MRI, Urinary 

metabolic screen, 

neuro-paediatric 

assessment)

0 0 9 (13%) 0 9 (9%)

Extremely preterm defined as born before completing 28 weeks of gestation. Preterm defined as born between 28 weeks of gestation and 37 

weeks of gestation. Born at term defined as born after completing 38 weeks of gestation. ERG= electroretinogram. VEP=Visual evoked 

potentials. OCT = optical coherence tomography. MRI = magnetic resonance imaging. UL = ultrasound. CT = computed tomography. 

Table 4.  Molecular genetic findings in children with infantile nystagmus

Molecular genetic 

diagnosis

Gene Dominance Mutation Cases 

(n)

TYR AR Homozygous c.832C>T, 

p.(Arg278*)

1

c.1118C>T, p.(Thr373Lys)  

and c.1217C>T 

p.(Pro406Leu)

1

c.1147G>A, p.(Asp383Asn) 

and pathogenic haplotype in 

TYRa

1

c.1265G>A, p.(Arg422Gln) 

and pathogenic haplotype in 

TYRa)

1

Albinism

LRMDA AR Homozygous c.66dup, 

p.(Ala23Argfs*39)

1

Achromatopsia CNGB3 AR Homozygous c.1148del, 4
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p.(Thr383Ilefs*13)

Aniridia PAX6 AD c.130C>T, p.(Arg44*) 1

c.140A>C, p.(Gly47Pro) 1

c.214G>A, p.(Gly72Ser) 1

Gabrielle de Vries 

syndrome

YY1 AD c.1121T>G, p.(Val374Gly) 1

Joubert syndrome AHI1 AR Homozygous c.2277G>T, 

p.(Met759Ile)

1

NPHP1 AR Homozygous deletion of 

entire NPHP1 gene

1

Kabuki syndrome KMT2D AD c.4741+1G>C, p.? 1

Leber congenital 

amaurosis

RPE65 AR Homozygous c.919_921del, 

p.(Ser307del)

1

Metachromatic 

leukodystrophy

PSAP AR c.1A>G, p.? and c.645C>A, 

p.(Asn215Lys)

1

Microcephaly with pontine 

and cerebellar hypoplasia 

(MICPCH syndrome)

Deletion 

including 

CASK

XL 300 kb deletion on Xp 11.4 in 

female patient, partially 

including CASK

1

Peter Plus Syndrome B3GLCT AR Homozygous c.660+1G>A, 

results in deletion of exon 8 

and a premature stop codon

1

Porencephaly COL4A1 AD c.884_885del, 

p.(Lys295Argfs*11)

1

Schaaf-Yang syndrome MAGEL2 AD 

(maternally 

imprinted)

c.1996dupC, 

p.(Gln666Profs*47)

1

 AR = autosomal recessive, AD = autosomal recessive, XL= X-linked. Transcripts: TYR, NM_000372.4; LRMDA, NM_032024.3; CNGB3, 

NM_019098.4; PAX6, NM_000280.4; RPE65, NM_000329.2; B3GLCT, NM_194318.3; AHI1, NM_017651.4; NPHP1, NM_000272.3; YY1, 

NM_003403.4; KMT2D, NM_003482.3; PSAP, NM_002778.3; COL4A1, NM_001845.5; MAGEL2, NM_019066.4. a) A pathogenic haplotype 

of the TYR gene including the common SNPs p.Ser192Tyr and p.Arg402Gln (Gronskov et al., 2019).
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Figure 1. Distribution of the different causes of infantile nystagmus

Figure 2. Distribution of the ocular disorders causing infantile nystagmus
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Figure 3. Binocular visual acuity (logMAR) at last follow-up. Normative visual acuity was 

redrawn as mean (hatched line, - - -) and±2 standard deviations (full drawn lines, ) of the visual 

acuity reported by Leone 2014 (Leone et al., 2014) The methods used for visual acuity 

measurements is shown as squares (□) for preferential looking (Teller or Cardiff acuity charts), 

triangles (Δ) for symbol recognition charts (Kay pictures or Østerberg) and diamonds (◊) for 

letter charts (HOTV or Snellen). In five cases the method was unreported (circles, ○). Children 

with ocular causes of nystagmus are depicted in green, neurological causes/syndromes are 

depicted in red, idiopathic nystagmus is depicted in blue and finally, children with prematurity as 

the only cause are depicted in orange. One child without light perception was excluded from the 

graph.
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Figure 3. Visual acuity in children with nystagmus. Normative visual acuity according to Leone 2014 is shown as mean (hatched 

line) and 2 standard deviations. 
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