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Pituitary is centrally located in the middle of the brain and
embriologically originates from two different groups of cells, the first
deriving from an upward protrusion of ectodermal cells from the
pharynx (anterior pituitary), the second from a downward evagina-
tion of diencephalic neuroectodermal cells (posterior pituitary). Sev-
eral genes are implicated in such a complex development (HESX1,
OTX2, PROP1, POU1F1, LHX3, LHX4, SOX2/SOX3, and others) [1,2]
and their mutations often cause congenital hypopituitarism, with
possible deficiency of one or more hormones produced by the gland.
Since the eye and the forebrain share a common embryological origin
with the pituitary gland (mutations in the genes HESX1, SOX2/SOX3
and OTX2 has been found to affect both the embryonic development
of the eyes, optic nerves and pituitary gland) [3], the association
between pituitary and ocular defects are not rare. Among these,
septo-optic dysplasia (SOD), firstly described in 1956 by the French-
Swiss neurologist de Morsier [4], is the most known. Typically, SOD is
characterized by optic nerve hypoplasia, agenesis of septum pelluci-
dum and/or corpus callosum and finally by various degrees of pitui-
tary hypoplasia. Its prevalence in Europe has recently been calculated
between 1.9 and 2.5 per 100,000 births [5], therefore can be classified
as rare disease (OMIM 182230). Phenotype is highly variable with
only 30% presenting the classic triad: for the diagnosis of SOD, in fact,
two out of the three above-mentioned signs are sufficient. If the pitu-
itary is involved, growth hormone deficiency is the most frequent
defect, followed by thyroid-stimulating hormone defect, adrenocorti-
cotropin hormone, gonadotropins and less frequently arginine vaso-
pressin with diabetes insipidus. As a whole, the clinical picture is
complex: some have suggested to use the term SOD spectrum to
include forms with a wider range of midline defects.

The recent retrospective-longitudinal study by Cerbone et al. [6],
publishing a cohort of 171 cases examined longitudinally for
6�8 years in a single center, focused on endocrine function of
patients with midline brain defects, including SOD, multiple pituitary
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hypoplasia and isolated optic nerve hypoplasia. The main aim of the
study was to describe the endocrine morbidity and mortality of these
three conditions. The results obtained were able to shed light on the
complex clinical spectrum of SOD and on the subtypes of pituitary
deficiencies in the three groups studied. The meticulous description
of hormonal defects, encompassing from absent minipuberty to pre-
cocious puberty, from GH deficiency to the identification of 70 pat-
terns of evolution of 16 types of associations of pituitary deficits,
represents a compendium of endocrinology of the pituitary gland.
GH deficiency was diagnosed with nocturnal mean concentration,
and different degrees of hypopituitarism were evaluated through the
Endocrine Morbidity Score. The careful reading of the manuscript
may therefore significantly improve the knowledge and management
of all patients with SOD. As for the simultaneous presence of diabetes
insipidus, a more detailed description on the association may be
found only in the study by Secco et al. [7], who specifically found in
patients with SOD, complex brain abnormalities and ectopic posterior
lobe, that the most common posterior dysfunction was hyperosmo-
lality and relative AVP deficiency.

It was expected that patients with multiple pituitary hormone
deficiencies presented with an earlier and more severe hormonal def-
icit compared to patients with SOD or isolated optic hypoplasia, and
also that patients with SOD and simultaneous abnormalities of the
pituitary stalk were similar to those with multiple pituitary deficien-
cies. Despite that, the manuscript provides detailed information and
abundant graphical representations on the hormonal pictures of all
the subtypes of SOD. Unfortunately, it is confirmed that genetic anal-
ysis, despite the various mutations published in the literature, is cur-
rently of little help in identifying the causative genetic error: also in
the present study, in fact, the detection rate was less than 10%, with
only 9 patients identified out of the 144 examined.

The study confirms the complexity of SOD, whose pituitary abnor-
malities span from no deficit, various degree of pituitary deficiencies
to pituitary hyperfunction with precocious puberty. SOD still remains
a complex syndrome and the authors could not demonstrate the ini-
tial pattern able to predict the outcome of pituitary function: this
was true even if the morphologic aspects of the hypothalamus-pitui-
tary structures were considered. It would be almost impossible, due
to the complexity of all the combinations of pituitary deficiencies, to
create an algorithm able to guide the endocrinologist towards an eas-
ier diagnosis and subsequent treatment.

Finally, the mortality rate, around 3�4%, was luckily low, limited
to the patients with complex phenotypes and not necessarily due to
insufficient endocrine replacement therapy: the country where the
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study was led, has presumably an efficient National Health System,
with specialists able to treat properly all patients with pituitary hor-
monal deficiencies.

As a whole, pituitary involvement in midline brain defect is com-
mon and multiple pituitary deficiencies are almost inevitable in case
of pituitary stalk interruption and ectopic posterior pituitary, regard-
less the presence of optic nerve abnormalities. SOD is a complex syn-
drome with sometimes unpredictable endocrine outcome: only
centres having an expert team made of pediatric endocrinologist,
ophthalmologist, neurologist, cardiologist and others will be able to
follow these complex patients and avoid sometimes life-threatening
complications.

The findings obtained by Cerbone et al. thanks to the unique case
series described, gives an extensive overview on the possible endo-
crine involvement in patients with SOD, optic nerve hypoplasia and
multiple pituitary hormone deficiency, making every reader more
expert in this difficult topic.
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