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Abstract

We present the case of a child with idiopathic Harlequin Syn-
drome and X linked recessive Nance Horan Syndrome, the first case
that we are aware of with both rare syndromes occurring simulta-
neously.

Nance Horan Syndrome causes congenital cataract and variable
intellectual disability with facial and dental anomalies. Harlequin
Syndrome is characterized by hemifacial flushing due to contralat-
eral loss of sympathetic innervation to the skin.

The co-presentation of these two conditions posed a diagnostic
challenge due to iatrogenic post-lensectomy pupillary changes.

Keywords: Nance Horan Syndrome; Harlequin Syndrome; Fa-
cial flushing; Congenital cataract; latrogenic miosis; c.4449C>G
p.(Tyr1483Ter)

Abbreviations: NHS: Nance Horan Syndrome; T2-T3: thoracic
vertebral level 2-3; CCFDN: Congenital cataracts, Facial Dysmor-
phism and Neuropathy; HCC: Hypomyelination and Congenital
Cataracts

Introduction

Harlequin Syndrome is a rare condition caused by unilater-
al autonomic dysregulation affecting the face and sometimes
the arms and trunk [1,2]. Patients demonstrate episodic, often
striking, hemifacial flushing and diaphoresis with an abrupt de-
marcation at the midline. It is usually precipitated by exercise,
heat or emotion but has also been observed during the sleep/
wake cycle in infancy [3]. The skin on the affected side is unable
to flush or perspire due to lack of autonomic vasomotor and su-
domotor innervation [1-3]. The contralateral skin experiences
compensatory sympathetic hyperstimulation resulting in exces-
sive flushing and perspiration [1].

Harlequin Syndrome can be idiopathic or secondary [2,4].
Secondary Harlequin Syndrome can be caused by lesions of
the sympathetic pathway that run from the hypothalamus to
the lateral horn of the spinal cord, travel via T2-T3 nerve roots
to the sympathetic chain and extend onto the internal and ex-
ternal carotid arteries via the superior cervical ganglion [1-3].
Thus traumatic, compressive, inflammatory, ischemic or iatro-
genic insults at any part of this sympathetic pathway can result
in Harlequin syndrome with or without other dysautonomic
syndromes such as Horner’s, Holmes-Adie and Ross syndromes.
[2-7].

Nance-Horan Syndrome (NHS) is a rare X-linked recessive
disorder characterized by congenital cataract, dysmorphic fa-
cies and dental anomalies [8-10]. Microcornea, microphthal-

mia, strabismus, nystagmus and moderate intellectual disability
are also associated [8, 9]. As it is X-linked, it tends to present
with a more severe phenotype in affected males. Female het-
erozygotes are variably affected and can be asymptomatic. They
display a classic lens opacity of variable severity centered on the
posterior Y-suture [11].

Case Report

We present the case of a young girl with both Harlequin Syn-
drome and symptomatic Nance-Horan Syndrome. The authors
are not aware of another documented case of these two syn-
dromes simultaneously affecting one patient.

Our patient presented to the Royal Victoria Hospital Pediat-
ric Ophthalmology Department in Belfast, United Kingdom, as
an infant in 2018 for screening due to a maternal family history
of congenital cataract.

She had a visually significant lens opacity in her left eye and
a mild cataract in her right eye. She does not exhibit any other
features of NHS.

She underwent left lensectomy at two months of age with
subsequent aphakic contact lens correction. She required oc-
clusion therapy following left lensectomy to stimulate left visual
development. At six months old she was noted to have a small
left esotropia and manifest nystagmus. At two and a half she
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developed a small right esotropia that was felt to be related
to deterioration of right vision due to progression of her right
cataract. She required right lensectomy with aphakic spectacle
correction at the age of two years and ten months.

After her primary lensectomy in 2018 genetic testing iden-
tified a mutation in the NHS gene described as c.4449C>G
p.(Tyr1483Ter). At that time the mutation was not known to be
pathogenic. This mutation has since been identified in another
family with NHS and upgraded to “likely pathogenic”. NHS was
therefore felt to be the underlying unifying cause of her and her
mother’s congenital cataracts.

At eighteen months old, fourteen months after her left
lensectomy and sixteen months prior to her right lensectomy,
her mother observed two episodes of hemifacial flushing in-
volving her left brow, cheek and upper lip. These lasted for a
few hours and spontaneously resolved. The patient was not de-
monstrably upset or overheated but we can speculate that she
may have been undertaking exercise as part of her usual daily
activities at the time of onset. The patient was otherwise well
with no systemic or neurological symptoms (Figure 1).

The striking hemifacial flushing is highly suggestive of Harle-
quin Syndrome and therefore our patient underwent ophthal-
mological assessment seeking any additional signs of sympa-
thetic dysregulation. Pupillary examination demonstrated a left
miosis which was similar in scotopic versus photopic conditions
and not associated with ptosis (Figure 2).

Up to 50% of cases of Harlequin Syndrome have an associ-
ated Horner’s syndrome [3,13]. In these cases, there is miosis,
ptosis and anhidrosis on the contralateral side to the facial
flushing because unilateral autonomic interruption causes mio-
sis, ptosis, anhidrosis and vasoconstriction. This is not the case
with our patient who demonstrated left miosis and left hemifa-
cial flushing.

Figure 1: Left unilateral facial flushing.

Figure 2: Left Miosis.

She underwent magnetic resonance imaging of her head,
neck and lung apices which did not demonstrate any structural
abnormality of the sympathetic pathway. Thus, her left miosis
was felt to be unrelated to her Harlequin Syndrome and is likely
a consequence of her previous left lensectomy.

Her birth history was of vacuum assisted delivery following
induction of labor. It is possible that her instrumental delivery
resulted in nerve injury that caused her isolated Harlequin Syn-
drome, however this is felt to be unlikely. She had no history
of head trauma or of acceleration-deceleration injuries to her
neck. In the context of unremarkable neuroimaging and the ab-
sence of any significant medical, surgical or trauma history her
Harlequin Syndrome was deemed idiopathic.

Discussion

Harlequin Syndrome and Nance Horan syndrome are both so
rare that there is no estimated incidence of either in the litera-
ture [4,8]. Following a literature search of Pubmed and Google
Scholar we believe this to be the first published account of the
two apparently unrelated syndromes occurring in one patient.
Harlequin Syndrome is characterized by hemifacial flushing and
sweating due to sympathetic hyperstimulation of dermal blood
vessels and sweat glands. This arises due to contralateral dener-
vation of these skin appendages either as a result of an insult
to the sympathetic nervous system in the affected area or of
idiopathic loss of sympathetic innervation.

Nance Horan Syndrome is an X linked recessive condition
caused by mutations affecting the NHS gene on the p arm of
the X chromosome. Approximately 60 NHS families have been
identified worldwide and about 40 causative mutations affect-
ing Xp22.13 have been recorded in the Human Gene Mutation
Database [14]. The mutation affecting this patient, c.4449C>G
p.(Tyr1483Ter), has been identified in one other family to date.
NHS is a phenotypically highly variable syndrome which, par-
ticularly in carriers, can have subclinical manifestations and can
be uncovered incidentally when investigating relatives of a pro-
band. Features include congenital cataract, dysmorphic facies,
dental anomalies, microcornea, microphthalmia, strabismus,
nystagmus and moderate intellectual disability [8,9,12,14].

Following a Medline literature review and discussion with
the Clinical Genetics Department in the Belfast Health and So-
cial Care Trust the authors are not aware of any genetic link be-
tween the NHS gene and autonomic or somatic nervous system
dysfunction. It is worth considering that there are a few genetic
syndromes such as the autosomal recessive CCFDN (Congeni-
tal cataracts, Facial Dysmorphism and Neuropathy) and the
autosomal recessive HCC (Hypomyelination and Congenital
Cataracts) that demonstrate both nervous system disorders and
congenital cataracts [15,16]. Thus, it is not impossible that a ge-
netic foundation for our patient’s sympathetic nervous system
dysfunction might be demonstrated as advances are made in
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clinical genomics. However, currently, there is no unifying ge-
netic explanation for both Nance Horan Syndrome and Harle-
quin Syndrome co-existing as in this case.

This patient has no known family history of neurodevelop-
mental disorders or primary autonomic dysfunction. She has
no other past medical history. Within the limits of our current
understanding, we propose that her two syndromes are unre-
lated. Her NHS phenotype is mild because she is heterozygous
for the NHS mutation and female carriers of X linked recessive
conditions only express a proportion of the mutated gene. This
is because, by lyonization, only one X chromosome is expressed
in each of her somatic cells and therefore she has approxi-
mately a 50% chance of expressing a normal Xp22.13 gene in
each somatic cell. As a germline heterozygote (inherited from
her mother rather than occurring sporadically) with a patho-
genic mutation her daughters have a 50% chance of becoming
heterozygotes like her and her sons have a 50% chance of be-
coming affected individuals. This is important because affected
males tend to have a more severe phenotype with dense con-
genital cataracts and intellectual disability [8,9,11].

Conclusion

This is the only published case known to the authors of a
patient with both Idiopathic Harlequin Syndrome and Nance
Horan Syndrome. The two extremely rare syndromes are not
felt to be related. Her left miosis posed an interesting diagnostic
challenge as miosis can result from sympathetic dysregulation:
however, the laterality did not support a neurogenic miosis and
thus it has been attributed to iatrogenic pupillary changes fol-
lowing lensectomy surgery.
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