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Abstract

Background

Spasmus nutans (SN) is a rare pediatric ophthabyo&yndrome characterized by nystagmus,
head bobbing, and abnormal head positioning. Hegtlhy, SN has been associated with
underlying optic pathway gliomas (OPG); howeverderce of this association is based
primarily on a small number of isolated case repd?tior retrospective analyses have found the
rate of OPG to be <2%, but these studies onlynmteently used neuroimaging with computed
tomography, which has limited sensitivity for deies of small lesions in the optic pathway.
The purpose of this study was to investigate tlse@ation of SN with intracranial
abnormalities, particularly OPG, using magnetionasce imaging of the brain and orbits.
Methods

Neuroradiology databases at three institutionspgnanuary 2010 to May 2016 were queried
for examinations ordered for evaluation of SN; MRaminations of the brain and/or orbits were
included and evaluated for OPG and other strucababrmalities. Medical records were
reviewed to confirm a diagnosis of SN, presencetloér underlying neurological disease, or
preexisting diagnoses.

Results

A total of 40 patients with eligible MRI examinati® were identified. None had optic nerve
pathway gliomas. Two children had optic nerve hyasia; no other patients had optic pathway
abnormalities. None had intracranial or orbital sess MRI examinations were normal in 25
patients.

Conclusions

This series represents the largest collection of B#&minations for SN in the literature to date



and shows no association between OPG and SN. Idrehipresenting with SN but no other

findings concerning for OPG or neurological abndrties, neuroimaging may not be required.



Spasmus nutans (SN) is a rare pediatric ophthalgmoyndrome that was first described in the
English-language literature in 1901 is definedwy triad of nystagmus, head-nodding or
titubation, and anomalous head position, suchriisadis, with onset in the first year of life.
The nystagmus is typically intermittent, of smati@itude and high frequency, variably
disconjugate or disjunctive, greater in the abehgcye, and may have a vertical component.
Head nodding is irregular and may have horizontdl\zertical components. Strabismus and
amblyopia may coexist, and SN may also be assacveitt or a mimicker of underlying retinal
pathology?* Historically, however, SN has been associated wiitterlying optic pathway
gliomas, prompting contrast-enhanced neuroimagirigetome a common component of its
diagnostic work ug:” However, the evidence of this is association &eHarimarily on a small
number of isolated case reports dating back td #7@s 5812

Several prior retrospective studies of childrerhv8N-like nystagmus have found no
increased incidence of optic pathway gliomas, waties ranging from <2% to 99 However,
most of these studies suffered from small serissssand used only lower-resolution computed
tomography (CT). We performed a systematic analylseéscohort of 40 children diagnosed with
SN and subsequently undergoing magnetic resonaraging (MRI) with the goal of evaluating
the prevalence of intracranial abnormalities, patérly optic pathway gliomas.
Subjects and Methods
This study was approved by the local institutioeaiew boards of Emory University, Indiana
University, and Johns Hopkins University. Neurocdoljy databases of Children’s Hospital of
Atlanta, Riley Hospital for Children, and Johns Hims Children’s Center spanning the period
from January 2010 to May 2016 were queried for erations ordered for evaluation of SN

using searches for “spasmus nutans” as well agiassd misspellings, including “spasms” and



“‘mutans.”

All patients with MRI ordered for SN were includéglinical diagnosis of SN was made
prior to imaging by pediatric ophthalmologists @urologists. Electronic medical records, when
available, were examined for concomitant underlyiagrological disease; for known,
preexisting systemic disorders, including genetimdsomes and chromosomal abnormalities;
and for symptoms consistent with SN (nystagmusg Imealding, and anomalous head position).
Additionally, available ophthalmology notes weraemned for signs of underlying intraorbital
or optic pathway abnormality, such as reduced Vigoaity and strabismus. Age at symptom
onset was also collected when available.

Brain and orbit MRI studies were performed accagdminstitutional protocols using 1.5
or 3.0 T clinical MR scanners. At minimum, imagimgtocols included standard brain MRI
sequences such as sagittal T1-weighted spin ed)oofSBD T1 gradient echo (GRE), axial T2-
weighted fast spin echo and T2 fluid-attenuate@iision recovery and, if contrast was
administered, postcontrast coronal and axial TbS&agittal 3D T1 GRE. The majority of
patients had dedicated orbital MRI sequences ssithirslice coronal T2 turbo-spin echo and
fat-suppressed contrast-enhanced T1 SE. MRI exaiomsavere considered eligible for
inclusion when the optic apparatus could be prgpestessed. All available MRI studies were
evaluated for optic pathway gliomas and other stima¢ brain abnormalities by a subspecialty
certified neuroradiologist with 6 years of expederin pediatric neuroimaging (BPS).

Results
A total of 40 patients (21 males) with MRI of theaim and/or orbits ordered for evaluation of
SN were included: 31 at Children’s Hospital of Atia, 4 at Riley Hospital for Children, and 5 at

Johns Hopkins Children’s Center. The median agienat of imaging was 16.3 months



(interquartile range, 17.4 months).

Of 13 children with complete ophthalmology noteaikable, 5 had clinically isolated
SN. Four children had decreased visual acuity,ddsatropia, 1 child had astigmatism, 1 had
retinal dystrophy, and 1 had familial exudativeedtretinopathy. No patient had relative afferent
pupillary defect or optic disk pallor.

Of the 31 patients for whom medical records attitime of SN diagnosis were available,
16 had no previously known underlying disease oetigmental delay at the time of imaging;
15 did have significant, systemic, honocular diagps) including trisomy 21 (7), cerebral palsy
(2), developmental delay of unknown etiology (5 @1p36 chromosomal deletion syndrome
Q).

On imaging review, 25 patients (63%) had normag-agpropriate MRI examinations.
No patients had optic pathway gliomas. Two patidais bilateral optic nerve hypoplasia (Figure
1); no other patients had any optic pathway abnlitieg Intracranial abnormalities were found
in 15 patients (Table 1).

Of the 16 known developmentally normal, otherwisalthy children, 11 had normal
MRI examinations. The abnormal findings includeddnwientriculomegaly, periventricular
nodular heterotopia, large subarachnoid spacesa andplex pineal cyst. There was no
significant difference between the frequency ofabral MRI examinations in otherwise
healthy children compared to children with knowtegis P = 0.38).
Discussion
Spasmus nutans can be confused with other enfitresnystagmus of SN is asymmetric—even
monocular—pendular, low amplitude, and high frequyef{” ** Symptoms most commonly arise

between 6 and 36 months of age and typically resaithin several years without harm to



visual acuity, although subclinical nystagmus cambted as many as 7 years after diagridsis.
19 Antony and colleaguégresented cases of children “misdiagnosed” withaid were
ultimately found to have intracranial tumors; oteoaiad persistent, severe failure to thrive,
another, low body weight—to—head circumferenceaptit disk pallor. Head nodding or head
titubation may be seen in other diseases includinghbencephalosynapsis, Joubert syndrome,
“bobble-head doll” syndrome, congenital nystagnsisiddering attacks, aisTXBP1
encephalopath$f, Differentiation between head nodding or head #tigm in SN and head
movements in other disorders is usually possibsethan the clinical characteristics of the head
movements and additional neurological findings.

When optic pathway gliomas have been found withaSNn early symptom, it has
usually been in the setting of other symptoms gmsiconsidered red flags. Kiblinger and
colleague¥ found 2 cases of optic gliomas in 20 imaged chitdhowever, both of these
children presented with SN at a later age tharatleeage presentation, and neither child had the
classic SN triad; both were noted to have optik gallor on their initial examination, and one
had been previously diagnosed with neurofiboromatSdn addition, the spontaneous resolution
of SN with age is well compatible with the lackaosf underlying structural abnormality and
might rather reflect either structural maturatidrnihee brain or “full calibration” of eye
movements, although spontaneous resolution of &8 dot preclude the absence of an
underlying lesiort!

This study of 40 children with a diagnosis of SNilerated with MR imaging shows that
there is no apparent association between opticyaatigliomas and SN. The absence of
underlying gliomas is consistent with prior selé$SN that have included neuroimaging—

almost exclusively CT—which reported a prevaleniceptic pathway gliomas in zero of 14



patients* and zero of 41 patients.

Our data suggests that although some patientsSMtimay have underlying structural
abnormalities found on imaging, the risk of opti@gas in children without other neurological
deficits or signs concerning for intracranial meessons is very low. Using the simplistic
assumption that the next patient enrolled in olmocbwould have an optic glioma—as was
assumed in a prior stutfy—would result in an incidence of one in 41, or 2.&imilarly, by the
binomial exact test, the association between SNoatid pathway gliomas is low, with a 95%
confidence interval for nonassociation of 0.91-1186ger studies are warranted for further,
more detailed statistical analysis.

This study has several limitations, including thogeerent to its retrospective design.
One institution contributed the majority of patiei(81). Not all patients underwent dedicated
orbital MRI, and there was some heterogeneity queaces used. However, all MRI
examinations were considered of sufficient quabtyroperly assess the brain and optic
apparatus. Not all patients had detailed ophthagyhotes available for review; thus the
misdiagnosis of SN rather than another eye-moveughisatder cannot be entirely ruled out,
especially in children with underlying systemicatiders associated with nystagmus, including
as trisomy 2F1%** Lastly, the clinical diagnosis of SN may have beariable, given its low
prevalence.

This series further confirms that neuroimaging—oftequiring sedation given the young
age of the patients in question—is not always reaggsas part of initial diagnostic work-up in
children diagnosed with or being evaluated for spasnutans. Based on our findings, we
believe a period of watchful waiting prior to imagiis reasonable in children with clinical

diagnosis of spasmus nutans but no additional eomgefindings on physical examination or
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Legends

FIG 1. Optic nerve hypoplasia, found in 2 patients, wasrttost common intracranial
abnormality in our study cohort and the only op@athway abnormality. Its association with
spasmus nutans has not been established. Axian@yxoronal (B) T2-weighted magnetic
resonance images show symmetrically diminishedbenbf the optic nerves (arrows) with
normal signal intensity, consistent with hypopla&iaronal (C) T2-weighted image of a

different patient shows, for comparison, normakdibptic nerves.



Table 1. Intracranial abnormalities on magnetic resonance imaging ordered for children with suspected

spasmus nutans

MRI findings

Medical history, if known

Agenesis (partial) of posterior body and splenium of corpus

callosum, malrotated hippocampi

Brachycephaly, mild-to-moderate ventriculomegaly

Bulging at lateral aspect of bilateral globes

Complex pineal cyst without hydrocephalus
Corpus callosum thinning

Corpus callosum thinning, mild ventriculomegaly, diminished

periventricular white matter
Frontal lobe: large subarachnoid spaces

Intraventricular hemorrhage/germinal matrix hemorrhage

(mild, chronic)
Optic nerve hypoplasia, bilateral
Periventricular leukomalacia (mild)
Periventricular nodular heterotopia

Ventricles, prominent, and bilateral optic nerve hypoplasia

Ventriculomegaly (mild)

Ventriculomegaly with paucity of white matter without gliosis

Trisomy 21, premature

Developmental delay

Otherwise healthy; known history of familial
exudative vitreoretinopathy

Otherwise healthy

Global developmental delay, premature

1p36 chromosomal deletion, resultant
seizure disorder

Otherwise healthy

Unknown

Global developmental delay
Unknown

Otherwise healthy

Unknown

Otherwise healthy
Developmental delay, premature







