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Table 1 - Table of clinical laboratory values showing
“Test” performed, Normal range and Lab Value with units

provided.

Test Normal range Lab value
FSH 1.7-215 6.2 mIU/L
LH 1.0-95.6 7.8 IU/L
Prolactin 4.8-233 33.0 ng/ml
TSH 0.45-5.33 2.36 mU/L
Glucose 70 - 120 88 mg/dL

Case report

A 17-year-old female presented to the women’s health clinic
with a persistent complaint of amenorrhea. At this time, her
prolactin levels were elevated >35 ng/mL on 2 separate occa-
sions (reference range 5-23). All additional labs including thy-
roid function tests, and gonadotrophic hormones were within
normal range. A noncontrast-enhanced MRI performed at
this time indicated that the neurohypophysis (pituitary bright
spot) was not well seen and a recommendation for a contrast-
enhanced sella MRI was made to further evaluate this finding.

She was, however, lost to follow-up and presented with
similar complaints approximately 3 years later at age 20. Her
physical examination was unrevealing. She was of normal
adult height and weight. Laboratory findings revealed an el-
evated prolactin of 33 ng/mL (reference range 5-23 ng/mlL).
The hormone panel showed: Follitropin 6.2; Lutropin, 7.8
mIU/mL; and TSH 2.36 mclU/mL, all within normal limits, see
Table 1 for reference ranges. Because she was of normal adult
height, Growth Hormone (GH) was not assessed. Inhibin and
anti-Mullerian hormone panels were not performed. An MRI
was reordered to evaluate for possible prolactin-secreting mi-
croadenoma.

Contrast enhanced thin-slice MRI of the sella was per-
formed in both coronal and sagittal planes (1.5T Intera; Philips
Medical Systems, Best, The Netherlands; 3 mm slice thickness)
which was unrevealing for pituitary microadenoma. However,
the neurohypophysis was not visualized in the dorsal sella on
sagittal non-contrast T1 weighted MRI (Fig. 1A). A T1 hyper-
intense focus was seen at the level of the hypothalamus on
sagittal noncontrast and contrast-enhanced T1 weight imag-
ing (Figs. 1A and B). Sagittal T1image (Fig. 1A), also showed hy-
poplasia of the anterior pituitary measuring 4.9 mm in height.
Contrast-enhanced sagittal and coronal T1 weighted images
show an absence of the pituitary stalk confirming a diagnosis
of pituitary stalk interruption syndrome (PSIS) ( Figs. 1B-D).

Discussion

Pituitary Stalk Interruption Syndrome (PSIS) is a rare type of
congenital hypopituitarism with an incidence of 0.5/100,000
live births [2]. To better understand the underlying patho-
genesis of this syndrome, a brief review of normal pituitary
development is required. The posterior pituitary lobe (PPL)
arises from the downward growth of the diencephalon. The

PPL is formed by hypothalamic magnocellular neurons arising
from the paraventricular and supraoptic nuclei which send
their axons into the infundibulum and PPL (neurohypophysis)
forming the hypothalamohypophyseal tract [3]. These neu-
rons secrete antidiuretic hormone (ADH) and oxytocin directly
into the systemic circulation, regulating blood pressure and
milk production/secretion, respectively. This secretion is con-
sidered regulated in part by pituicytes, glial cells, that also re-
side in the PPL [4].

The anterior pituitary lobe (adenohypophysis), on the other
hand, is comprised of 5 types of endocrine cells which are
indirectly regulated by the hypothalamus. These regulating
hormones are secreted by the hypothalamus into the me-
dian eminence and regulate the release of 5 neuroendocrine
hormones [5,6]. Only 1 anterior pituitary hormone, prolactin,
is solely under inhibitory control (mediated by dopamine).
Growth hormone, in contrast, has both releasing and inhibit-
ing factors (somatostatin inhibits). The remainder of the an-
terior pituitary hormones are regulated by stimulating hor-
mones that trigger from the anterior pituitary, for example,
gonadotropin releasing hormone.

In PSIS, the axonal extension of neurons from the hypotha-
lamus to the posterior sella fails to occur. In this setting, the
neurohypophysis may be ectopic or absent and the infundibu-
lum or stalk hypoplastic or absent. The adenohypophysis is
also said to be atrophic but can also be absent. The first cases
of PSIS were described in 1987 by Fujisawa et al. [7], who de-
scribed the clinical manifestations and imaging findings of 10
patients with pituitary stalk transection. Despite having an
ectopic location of the posterior pituitary lobe, patients typ-
ically have normal levels of antidiuretic hormone and oxy-
tocin. However, because there is no pituitary stalk, releasing
factors arising from the hypothalamus are not able to com-
municate with the anterior pituitary lobe, resulting typically
in low growth hormone and gonadotropins among others. As
a result, the clinical presentation of PSIS typically presents
with short stature and hypogonadism and is typically diag-
nosed around puberty, although cases of variable presentation
and time of onset have been previously described [2]. Paradox-
ically, it has been demonstrated that in patients with surgical
transection of the stalk, there is a concomitant elevation of
prolactin [8]. Indeed, PSIS may result in amenorrhea in adoles-
cent and young adult females despite having undergone nor-
mal pubertal development [9].

The diagnosis of PSIS is made with a combination of physi-
cal exam findings, laboratory testing, and magnetic resonance
imaging. In the case described above, our patient was of nor-
mal stature for an adult female with an elevation of pro-
lactin. The remainder of her pituitary hormone profile to in-
clude anterior pituitary hormone was normal. In PSIS, there
is typically at least 1 anterior pituitary deficiency, usually
growth hormone, with deficiencies in thyroid hormone and
gonadotrophic hormones also being common [10].

While there are several causes of hyperprolactinemia in
girls and young women, the most common cause, once medi-
cations and drugs are excluded is prolactinoma [11]. MRI plays
a confirmatory role in this diagnosis and can differentiate be-
tween pituitary adenoma and PSIS. In PSIS, a characteristic
triad of thin or interrupted pituitary stalk, aplasia, or hypopla-
sia of the anterior pituitary lobe, and absent or ectopic poste-
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Fig. 1 - (A) Sagittal unenhanced T1 weighted MRI showing ectopic posterior pituitary at the level of the hypothalamus. Note
that the anterior pituitary is mildly atrophic, measuring 4.9 mm craniocaudally. (B) Sagittal contrast-enhanced T1 weighted
MRI confirming the posterior pituitary at level of the hypothalamus. No pituitary stalk was identified. (C) Coronal contrast
enhanced T1 weighted MRI at the level of the optic chiasm showing absence of the pituitary stalk. (D) Coronal
contrast-enhanced T1 weighted MRI at the level of the hypothalamus showing ectopic posterior pituitary. No pituitary stalk

is visualized.

rior pituitary (neurohypophysis) may be seen [12]. When eval-
uating the sella and pituitary for PSIS, the normal stalk thick-
ness should be 2 mm with less than 1 mm being considered
thinned, while normal adenohypophysis should measure not
more than 10 mm in height in the menstruating female [13].
The average anterior pituitary height for a 20-year-old female
is 6.5 mm (our patient measured 4.9 mm) in keeping with the
imaging triad of PSIS [14]. The imaging triad does not nec-
essarily need to be complete in order to make a diagnosis
of PSIS. Additionally, ophthalmic abnormalities are relatively
common in PSIS and are seen in up to 30% of cases, which was
not seen in our patient [15]. Additional imaging that could fur-
ther improve diagnosis include thin-slice T2 weighted imag-
ing (FIESTA sequence) or 3Dthin-slice T1 post contrast imag-
ing. FIESTA and 3D postcontrast T1 imaging are not a routine
part of sella imaging but in hindsight, this may give a better
evaluation of the pituitary stalk in select cases.

The majority of PSIS cases are sporadic with only about
5% being related to genetic causes [10,15]. Since the initial
characterization of PSIS, there have been numerous genes
linked to hereditary forms of PSIS to include SOX3, HEX1,
LHX4, and many others [16-18]. In the genetic causes of PSIS,
the multiplicity of genes involved is thought to account for
the heterogeneity in clinical presentation. Prior to genetic
analysis, birth trauma, perinatal hypoxia, dystocia, and breech

presentation were all postulated as possible causes of PSIS,
however, PSIS were also seen in patients with a normal birth
history arguing against these mechanisms as the sole possible
causes.

Early hormone replacement is the mainstay of treatment in
most cases of PSIS. This helps to ensure normal or near nor-
mal maturation in adult height and secondary sexual charac-
teristics. Variations in response to treatment have been ob-
served in patients with PSIS. In our case, since the hormone
profile was normal apart from prolactin, a Depo-Provera shot
followed by oral Annovera was started.

PSIS has a heterogeneous clinical, biological, and radiolog-
ical presentation, most likely due, in part, to multiple genetic
or antenatal/perinatal causes of PSIS that are not yet fully un-
derstood. PSIS manifests either as isolated or combined pi-
tuitary hormone deficiency with variable age at onset and
varying degrees of clinical severity. In the past, the defining
characteristic of PSIS was short stature (growth hormone de-
ficiency) with variable degrees of additional anterior and/or
posterior pituitary dysfunction. More recently, it has been dis-
covered that not all patients with PSIS have short stature and
abnormal secondary sexual characteristics. Indeed, patients
may appear to develop as normally developed adults with only
mild changes in the pituitary hormone profile. Our case is
interesting and unique because the patient has the imaging
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triad of PSIS but only 1 posterior lobe hormone derangement,
prolactin with resultant amenorrhea. To our knowledge, this
combination of imaging, laboratory, and clinical findings has
not yet been reported in the literature.

Patient consent

Written informed consent for the publication of this case was
obtained from the patient.
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