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Posterior pituitary ectopia is a very rare entity in the development of the pituitary

gland. Several factors and multiple genes are associated with this entity causing both
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Introduction

Ectopic posterior pituitary (EPP) is defined by the ectopic
placement of the neurohypophysis predominantly at the
median eminence (base of the 3rd ventricle). EPP is a rare
entity with an incidence of 0.5 per 1,000,000 births.! The
parts of the pituitary gland are adenohypophysis (anterior
lobe), neurohypophysis (posterior lobe), pars intermedia,
and pituitary stalk. Adenohypophysis is oral ectodermal in
origin evolving from Rathke cleft by evagination of the
stomodeum. The cells of the posterior wall of the Rathke
cleft proliferate to form the vestigial pars intermedia. Neu-
rohypophysis is formed from the neuroectoderm by the
downward extension of the diencephalon and infundibulum
into the sellar fossa. The pituitary stalk is a funnel-shaped
structure connecting the hypothalamus to the posterior
pituitary.2

Although the exact cause of EPP is unknown, recent re-
search has suggested that 5 out of 93 patients with EPP have
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pituitary and extrapituitary abnormalities. Pituitary abnormalities can be various
endocrine problems and extrapituitary abnormalities can be optic nerves and cerebel-
lar hypoplasia, heterotopia, and abnormal vessels. This pictorial review represents the
imaging manifestations of extrapituitary intracranial anomalies that can be associated
with posterior pituitary ectopia.

HESX1 gene mutations.> Other genes like LHX4 and SOX3 can
have arole in abnormal pituitary development with or without
extrapituitary abnormalities.* Thoughts have been given to
traumatic birth damage, breech delivery, and genetic variables
as possible etiologies for EPP* More recent theory suggested
that neural crest cells help in the development of pituitary
vasculature, which can be a contributing factor for abnormal
development of both anterior and posterior pituitary as well as
abnormal neuronal migration, absent internal carotid arteries
due to a shared genetic defect.’

Clinical presentation of EPP is highly variable depending
on the underlying hormonal deficiency. Most common
presentations include growth abnormalities, fatigue, weak-
ness, precocious puberty, obesity, infertility, irregular men-
struation, constipation, excessive thirst/urination, etc.
Hormonal abnormalities include panhypopituitarism,
hyperprolactinemia, antidiuretic hormone deficiency,
combined pituitary hormonal deficit, isolated deficiency
of adrenocorticotropic hormone, thyroid-stimulating
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Fig. 1 A 24-year-old female patient presented with hypothyroidism
and obesity. Growth hormone and thyroid-stimulating hormone
(TSH), T3, and T4 deficiency was identified on hormone analysis.
Sagittal magnetic resonance imaging (MRI) image demonstrating
ectopic T1-weighted (T1W) bright spot, located at the median emi-
nence with absence of infundibulum.

hormone, gonadotropin-releasing hormone, and growth
hormone. EPP can be seen in 87.1% of patients with severe
growth hormone deficiency. In combined pituitary hormonal
deficit patients, 80% had pituitary stalk abnormalities with
accompanied hypocortisolism and/or hypothyroidism, while
18.2% had hypogonadism.®

However, in most cases, the function of neurohypophysis
is preserved. Pituitary stalk interruption syndrome, like
other syndromes, is occasionally linked to various midline
intracranial, cerebral, or vascular problems.’

Various extrapituitary intracranial abnormalities have
been published in literature including septo-optic dysplasia
(SOD), optic nerve atrophy, central median maxillary incisor,
corpus callosum dysgenesis, migration abnormalities, mi-
crocephaly, Kallmann syndrome, Chiari-1 malformation,
persistent craniopharyngeal canal, absent internal carotid
arteries, medial deviation of the carotid arteries, basilar
impression, vermian dysgenesis, and cerebellar hypopla-
sia.”-® This pictorial review presents the imaging manifes-
tations of extrapituitary intracranial anomalies that are
associated with posterior pituitary ectopia.
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Pituitary Stalk Abnormalities

In the ectopic pituitary, the sella’s typical T1-weighted image
(T1WI) bright spot is missing on magnetic resonance imaging
(MRI), and it is instead present at the median eminence or
along the infundibular stalk’s interrupted portion. The pres-
ence of vasopressin in phospholipids, causing TIW shorten-
ing, is the physiology behind the bright spot.’

Pituitary interruption syndrome (PSIS) is characterized by
atriad of thin or absent pituitary stalk, EPP, and hypoplasia or
aplasia of adenohypophysis. The index case of PSIS was
documented by Fujisawa et al in 1987.'° Less than 5% of
PSIS instances are thought to be caused by genetic mutations.
Most common among them are HESX1, SOX3, LHX4, OTX2,
and PROKR2 genes.'" MRI findings include absent/hypoplas-
tic/thin (< 1 mm) interrupted pituitary stalk with ectopic
T1WI bright spot (=Fig. 1). In the research by Zheng et al, the
pituitary stalk was completely absent in 45% of patients, thin
in 37.5%, and interrupted in 17.5%.'?

Septo-Optic Dysplasia

SOD, an uncommon intracranial anomaly, was first described
by de De Morsier in 1956 and is characterized by the optic
nerve and chiasm hypoplasia in addition to an absent or
rudimentary septum pellucidum.”® The term “SOD plus
syndrome” refers to a group of midline brain abnormalities
linked to SOD (=Fig. 2). A structural abnormality of the
neurohypophysis was present in roughly two-thirds of
patients of SOD with clinically diagnosed endocrine
dysfunction.

Cerebral Anomalies

Periventricular Heterotopia

The presence of periventricular heterotopia and an EPP point
to a shared genetic basis for both conditions, which is caused
by neuronal migration abnormalities. The existence of a
heterozygous HESX1 mutation in the study by Mitchell et al
indicates that this gene is crucial for the formation of both
periventricular heterotopia and the EPP, supporting their
inclusion in the spectrum of SOD.® Other unidentified genes
or surrounding environmental factors are likely to play arole in

Fig. 2 A 3-year-old male child patient presented with multiple episodes of seizures and developmental delay. Sagittal T1-weighted (T1W)
and axial T2W magnetic resonance imaging (MRI) images demonstrating ectopic T1W bright spot, located at the median eminence with
associated absent septum pellucidum, right anterior temporal arachnoid cyst, periventricular heterotopia, and bilateral hypoplastic optic
nerves. Isolated growth hormone deficiency was elicited on hormone analysis.
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Fig. 3 A 10 months old male infant patient presented with reversal of milestones. On ophthalmoscopy, bilateral small optic discs were
seen. Axial, sagittal T1-weighted (T1W), and coronal T2W magnetic resonance imaging (MRI) images demonstrating ectopic T1W bright spot,
located at the median eminence with isolated bilateral hypoplastic optic nerves.

the EPP with periventricular heterotopia in addition to known
genetic alterations. MRI findings include single/multiple,
small, or large heterotopia in the periventricular region
(most commonly around the wall of the lateral ventricles),
which is isointense to gray matter (~Fig. 2). Cases of pachy,
poly, and microgyria have been reported in association with
ectopic neurohypophysis, supporting the theories of neuronal
migration and cleavage disorder, as a possibility.'®

Arachnoid Cyst

One percent of all intracranial space-occupying lesions are
arachnoid cysts, which are benign cystic lesions. The coex-
istence of the EPP and sellar/suprasellar arachnoid cyst can
be explained by the hypothesis, that in the absence of a
stalk, the central orifice of the diaphragm sellae may allow
cerebrospinal fluid to occupy sella turcica.'® However, the
pathophysiology behind the association of ectopic neuro-
hypophysis and arachnoid cysts at other locations is not
clearly understood. On imaging, the cysts appear hypoin-

tense on T1WI, fluid-attenuated inversion recovery, and
diffusion-weighted imaging sequences and hyperintense
on T2WI sequences with no contrast enhancement. These
may exert a minor mass effect on nearby brain tissue
(=~Fig. 2).

Isolated Optic Nerve Abnormalities

The majority of childhood cases of reduced visual acuity
were brought about by the rare entity known as optic nerve
hypoplasia. It was reported that 69% incidence of hypopla-
sia of optic nerves is related to hypothalamic dysfunction.!”
In 1970, its association with hypopituitarism was identi-
fied.'® The relationship between optic nerve anomalies and
ectopic neurohypophysis is well described in the clinical
context of its association with anophthalmos and micro-
ophthalmos.'® The invention of MRI was a turning point in
the diagnosis of hypoplasia, which is the observation of a
nerve smaller than the healthy side, or aplasia and related
EPP (~Fig. 3).

Fig. 4 A 5-year-old female child patient presented with right hemiparesis and developmental delay. On examination, she had height of less
than 3 standard deviation (SD) of her age. Growth hormone, luteinizing hormone (LH), and follicle-stimulating hormone (FSH) deficiency was
seen on hormone analysis. Sagittal, coronal T1-weighted (T1W), and axial T2W magnetic resonance imaging (MRI) images demonstrating
ectopic TTW bright spot, located at the median eminence with gliosis and hemiatrophy of left hemisphere, ex vacuo dilatation of left lateral
ventricle and compensatory bone hypertrophy seen in Dyke-Davidoff-Masson syndrome.
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Fig. 5 A 32-year-old female patient presented with infertility. Luteinizing hormone (LH), follicle-stimulating hormone (FSH), and mild growth
hormone deficiency was found. Sagittal magnetic resonance imaging (MRI) image demonstrating ectopic T1-weighted (T1W) bright spot,
located at the median eminence and postcontrast axial and sagittal TTW images showing developmental venous anomaly.

Cerebral Parenchymal Abnormalities

Zheng et al in their study described a case of Dyke-
Davidoff-Masson syndrome associated with posterior ectopic
pituitary.'? It is characterized by contralateral hemiparesis,
ipsilateral compensatory osseous enlargement, and hemicere-
bral atrophy/hypoplasia related to brain insult, typically in the
fetal or early childhood period (=~ Fig. 4). The imaging spectrum
shows different degrees of ipsilateral hypertrophy of the skull
and sinuses along with ipsilateral lateral ventricle enlargement
and cerebral hemiatrophy of the affected hemisphere. There
may also be ipsilateral falcine displacement and elevation of
the petrous ridge. Birth trauma, ischemia, hemorrhagic con-
ditions, and infection are possible etiologies contributing to
both of these conditions. Posterior ectopic pituitary can also be
associated with corpus callosal dysgenesis with a broad spec-
trum ranging from hypoplasia to ::lplasia.20

Vascular Anomalies

Posterior ectopic pituitary is associated with vascular abnor-
malities which can be arterial and/or venous. In a study done
by Brener et al, in pediatric endocrine patients, approximate-
ly 5.7% of patients had hypothalamo-pituitary-axis structur-
al abnormalities with 1.5% of patients having developmental
venous anomalies?' (~Fig. 5). Schulman et al, reported a case
of EPP with an absent left internal carotid artery.?? Rare
vascular abnormalities like an infra-optic course of anterior
cerebral artery were also reported.” The etiology of the
association of ectopic neurohypophysis with vascular abnor-
malities is not well known.

Conclusion

In this pictorial review, the relationship between extrapitui-
tary intracranial abnormalities and ectopic neurohypophysis
has been highlighted. During the evaluation of patients with
EPP, radiologists and clinicians should be vigilant to search
for features of related extrapituitary abnormalities, which
are crucial to determining the prognosis of these patients.
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