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Mutation in ROBO3 Gene Recently Demonstrated in
Patients with Horizontal Gaze Palsy with Progressive
Scoliosis
The recent report in AJNR by dos Santos et al1 shows a case of MR

imaging features in a child with horizontal gaze palsy with progressive

scoliosis. This rare disorder has recently been shown by Jen et al2 to be

secondary to defective brain stem crossing of descending corticospi-

nal and somatosensory axons due to mutations in the ROBO3 gene

that is necessary for axon crossing in the hindbrain.

References
1. dos Santos AV, Matias S, Saraiva P, et al. MR imaging features of brain stem

hypoplasia in familial horizontal gaze palsy and scoliosis. AJNR Am J Neuro-
radiol 2006;27:1382– 83

2. Jen JC, Chan W, Bosley TM, et al. Mutations in a human ROBO gene disrupt
hindbrain axon pathway crossing and morphogenesis. Science 2004;304:
1509 –13. Epub 2004 Apr 22

John MacDonald
Child Neurology

Minneapolis Clinic of Neurology
Minneapolis, Minn

Ectopic Posterior Pituitary Lobe and Cortical Dysplasia
We read with interest the report by Mitchell et al1 of 4 cases of ectopic

posterior pituitary lobe and periventricular heterotopia on MR imag-

ing studies. The authors suggested that ectopic posterior pituitary

lobe with growth hormone deficiency is part of a spectrum associated

with septo-optic dysplasia and concluded that the coexistence of

periventricular heterotopia dysplasia implies a common underlying

genetic mechanism. Further, in 1 case, they found the presence of a

heterozygous HESX1 mutation, a gene associated with ectopic poste-

rior pituitary lobe and septo-optic dysplasia, and suggested that this

gene is important in the development of both ectopic posterior pitu-

itary lobe and periventricular heterotopia.

We report a case of a 4-year-old boy with a history of seizures. The

patient had an episode of convulsive seizure in March 2006, with a left

focal onset. His medical history included panhypopituitarism and optic

atrophy of the right eye. Physical examination was significant for a pale

right optic disk. MR imaging revealed ectopic posterior pituitary lobe, a

hypoplastic pituitary, and a hypoplastic optic chiasm on the T1-weighted

sagittal images (Fig 1A, -B). Incidentally, the pituitary stalk could not be

visualized. T2-weighted axial and coronal fluid-attenuated inversion re-

covery (FLAIR) images showed bifrontal cortical dysplasia and a strip of

ectopic gray matter extending from the head of the right caudate nuclei to

the orbitofrontal lobe (Fig 2A, -B). T2-weighted axial images also re-

vealed small optic nerves, especially on the right side.

The syndrome of septo-optic dysplasia consists of a combination

of malformations including hypoplasia or absence of a septum pellu-

cidum or corpus callosum, optic nerve hypoplasia or dysplasia, pitu-

itary-hypothalamic dysfunction, and occasionally other cerebral ab-

normalities such as schizencephaly or cortical dysplasia. This

heterogeneity of features has resulted in some disagreement as to how

septo-optic dysplasia is to be defined and categorized. For example,

both Barkovich et al2 and Miller et al3 attempted to define and classify

septo-optic dysplasia into distinct anatomic subsets. However, Polizzi

et al4 suggested that septo-optic dysplasia should be recategorized as a

heterogeneous malformation syndrome encompassing multiple

brain, endocrine, and systemic anomalies, rather than a single, pre-

cisely defined entity. Our patient did not have hypoplasia or absence

of the septum pellucidum; however, the presence of an ectopic pos-

terior pituitary lobe, optic nerve hypoplasia, optic chiasm hypoplasia,

cortical dysplasia, and ectopic gray matter suggests features of septo-

optic dysplasia.

We, therefore, agree with Mitchell et al1 that the presence of ectopic

posterior pituitary lobe is often associated with other important cerebral

malformations, even in the absence of classic features of septo-optic dys-

plasia. Like the cases presented by Mitchell et al,1 our patient had an

ectopic posterior pituitary lobe. One difference is that the pituitary stalk

in our patient could not be well visualized. We are curious as to whether

the etiology of this finding had a common mechanism with the other

abnormalities or if this was secondary to trauma or some other cause. In

addition, our patient presented with bifrontal cortical dysplasia and an

ectopic strip of gray matter in the right frontal lobe. These entities are due

to abnormalities in neuronal cell migration, as is periventricular hetero-

topia seen in all 4 of Mitchell’s patients.

Thus, we support the theory that these cerebral malformations

may have a common mechanism in the development of ectopic pos-

terior pituitary lobe and suggest that they are part of a complex of

features seen in septo-optic dysplasia.
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Fig 1. A, Sagittal T1-weighted image shows a hyperintensity corresponding to an ectopic
posterior pituitary lobe located in the hypothalamic area. The pituitary is small.

B, Paramedian sagittal T1-weighted image reveals a thin optic chiasm and a small pituitary.

Fig 2. A, Axial T2-weighted image reveals thickening of the cortical gray matter at the
medial aspect of both frontal lobes, compatible with bifrontal cortical dysplasia (short
arrows). Also seen is a strip of ectopic gray matter extending from the head of the right
caudate nuclei to the orbitofrontal cortex (long arrow).

B, Coronal FLAIR image shows a strip of ectopic gray matter extending from the head of
the right caudate nuclei to the orbitofrontal cortex (long arrow) as well as bifrontal
thickening of the cortical gray matter (short arrows).
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Reply
We agree with Drs. Bergson, Garg, and Chang that septo-optic

dysplasia is a syndrome with a spectrum of abnormalities, both clin-

ically and on MR imaging. The classical clinical triad includes optic

nerve hypoplasia, pituitary dysfunction, and agenesis of the septum

pellucidum.1 In our article,2 we presented 4 children who had hor-

monal disturbances but no other features of septo-optic dysplasia,

apart from a HESX1 mutation in 1 patient. All 4 had an ectopic pos-

terior pituitary lobe, and the periventricular heterotopia was an inci-

dental finding. We postulated that an underlying genetic abnormal-

ity, rather than unknown previous trauma, was the most likely

explanation for both abnormalities because periventricular heteroto-

pia is known to have a genetic basis in some instances.3 Furthermore,

patients with classical septo-optic dysplasia have been observed with

ectopic posterior pituitary lobe and periventricular heterotopia.1

In our article, we wished to emphasize the association between the

migrational abnormality and ectopic posterior pituitary lobe and the

likely genetic basis for both lesions, so patients with classical septo-optic

dysplasia were not included. In the setting of classical septo-optic dyspla-

sia, we have observed a patient with a bifrontal malformation of cortical

development (Fig 1), periventricular heterotopia, and ectopic posterior

pituitary lobe, very similar to the reported case of Bergson, Garg, and

Chang. These cases suggest that septo-optic dysplasia encompasses a het-

erogeneous spectrum of malformations in which specific genetic abnor-

malities may lead to distinct malformation patterns.4
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Erratum
An error appeared in the article “Dilated Perivascular Spaces: Hall-

marks of Mild Traumatic Brain Injury” (Inglese M, Bomsztyk E,

Gonen O, et al. AJNR Am J Neuroradiol 2005;26:719 –24).

In the “Results” section of the abstract and the manuscript the

following numbers “(2.4 �/� 2.9, P � .0003)” should have been

replaced with “(3.0 �/� 3.0, P � 0.002)”.

Fig 1. Axial T1-weighted inversion recovery (TR/TE/TI, 2448/9/750) image of a 6-year-old boy
with septo-optic dysplasia shows right periventricular heterotopia (small arrow) and a bifrontal
cortical malformation (arrowheads), very similar to the appearances shown by Bergson, Garg,
and Chang. Septal agenesis and ectopic posterior pituitary lobe were also present (not shown).
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