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SUMMARY: The cases presented are rare examples of congenital nystagmus associated with isolated
absence of the optic chiasm. MR imaging in both patients demonstrated unremarkable anterior optic
pathways and optic tracts. No additional midline central nervous system abnormalities, migrational
anomalies, space-occupying lesions, or destructive processes were noted. These cases demonstrate
that the achiasmatic syndrome should be included in the differential diagnosis of congenital nystagmus
and may be overlooked without careful MR imaging evaluation.

Congenital nystagmus is a condition that is associated with
rhythmic involuntary eye movements. It presents in the

neonatal period and persists throughout life. It can be of sen-
sory or motor origin and is often transmitted as part of a ge-
netic disorder. Although sometimes idiopathic, congenital
nystagmus may herald underlying causes including ocular
pathway pathology, pituitary gland dysfunction, and even
sudden death.1,2 Neuroimaging is commonly performed dur-
ing the work-up of congenital nystagmus, evaluating for
space-occupying lesions, optic nerve pathology, or other mid-
line central nervous system anomalies. We present 2 nonre-
lated nonalbino patients with congenital nystagmus who were
diagnosed with isolated absence of the optic chiasm, a rare
condition in which the nasal-retinal fibers do not decussate to
the contralateral hemisphere.

Case Reports
Patient 1 was a 2.5-year old African American boy who was born at

term. At birth, he was diagnosed with coarctation of the aorta, supra-

valvular pulmonic stenosis, and patent foramen ovale. At 2 months of

age, the patient was noted to have poor visual responsiveness. Oph-

thalmologic examination at that time demonstrated horizontal con-

jugate nystagmus. Pupillary reflex was normal. At approximately 6

months of age, the patient developed strabismus. Findings of an eye

examination at that time demonstrated normal pupillary response

with mildly hypoplastic optic nerves. He was noted to have constant

horizontal conjugate nystagmus with disconjugate vertical nystag-

mus. He was slightly myopic.

A laboratory work-up was negative for any metabolic disorder.

The patient was evaluated by the genetics department and was deter-

mined to have no syndromic features. Chromosomal analysis was not

performed. Family history was noncontributory. MR imaging dem-

onstrated isolated absence of the optic chiasm (Fig 1A, -B).

Patient 2 was a 6-month-old white girl who was born at term with

multiple congenital abnormalities including unilateral cleft lip and

palate and a 2-vessel umbilical cord. Findings of a physical examina-

tion revealed dysmorphic facial features and a right preauricular ac-

cessory auricle. Ophthalmologic examination at 3.5 months of age

demonstrated large-amplitude horizontal nystagmus. The right eye

was mildly hyperopic, whereas the left eye was mildly myopic. Find-

ings of a fundal examination were normal. Family history was non-

contributory. Results of chromosomal analysis were not available.

MR imaging demonstrated isolated absence of the optic chiasm (Fig

2A, -B).

Discussion
Nystagmus can be defined as involuntary rapid eye oscillations
that may be congenital or acquired. Congenital nystagmus is
classically divided into 2 categories: sensory and motor. Sen-
sory nystagmus is associated with visual impairment and may
be associated with diseases of the afferent visual pathway
(globes, optic nerves, optic chiasm, or optic tracts).1-3 Sensory
nystagmus typically affects children who lose vision before 6
months of age. Nystagmus will not develop in children who
lose vision after this time.2

Motor nystagmus is not associated with visual impairment
and is related to abnormalities of the central oculomotor con-
trol system.1,2 It is often transmitted as an X-linked autosomal
dominant or autosomal recessive disorder.1

Absence or hypoplasia of the optic chiasm has been de-
scribed in patients with congenital anophthalmos.4,5 Patients
with albinism have been reported to have small optic chiasm
widths, with wider angles between the optic nerves and optic
tracts. This abnormality is attributed to congenital misrouting
of the optic fibers.6 Hypoplasia of the optic chiasm can be seen
in conjunction with other midline abnormalities such as in
septo-optic dysplasia. Isolated absence of the optic chiasm is
an unusual condition, with only a few cases reported before
this study. The achiasmatic syndrome, also called the nonde-
cussating retinal-fugal fiber syndrome, is a rare inborn isolated
achiasmatic condition in which patients present clinically with
nystagmus.3,7-11

Decussation of the nasal retinal fibers ensures that each
cerebral hemisphere receives binocular information from the
contralateral visual field. Functional MR imaging evaluation
of 1 patient with absence of the optic chiasm demonstrated
that each occipital cortex received a complete but monocular
visual field from the ipsilateral retina. Despite this fact, the
patient achieved “behaviorally normal vision in most re-
gards.”9 This is in comparison with patients with acquired
chiasmatic lesions who classically present with bitemporal
hemianopsia.

The pathophysiologic basis for decussation of retinal axons
is an area of active research. Pathfinding of retinal axons at the
optic chiasm is incompletely understood at this time. A com-
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mon genetic cause for isolated absence of the optic chiasm is
yet to be discovered. Mutation of a midline homeobox gene is
a potential consideration.

In this article, we have documented the MR imaging find-
ings in 2 patients with achiasmatic syndrome. Each patient
presented with congenital nystagmus and was diagnosed with
isolated absence of the optic chiasm on the basis of neuroim-
aging. The achiasmatic syndrome should be included in the
differential diagnosis of congenital nystagmus and could be
easily overlooked without careful MR imaging evaluation.
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Fig 1. A, Midline sagittal T1-weighted image demonstrates
absence of the optic chiasm (arrow). The globes, optic
nerves, and optic tracts are intact, but the optic chiasm is
not present.

B, Axial T2-weighted image at the level of the suprasellar
cistern confirms absence of the optic chiasm (arrow).

Fig 2. A, Midline sagittal T1-weighted image demonstrates
the absent optic chiasm (arrow). The remaining midline
structures are unremarkable. B, Coronal T2-weighted im-
age at the expected level of the optic chiasm demonstrates
the optic nerves (arrows) lateral to the pituitary infundib-
ulum. The optic nerves enter directly into the optic tracts
without crossing at the chiasm.

PED
IA

TRICS
CASE

REPORT

AJNR Am J Neuroradiol 28:392–93 � Feb 2007 � www.ajnr.org 393


