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Ectopia of the Posterior Pituitary Gland as a Normal 
Variant: Assessment with MR Imaging 
Ericha R. Benshotf1 and Barry H. Katz 

Ectopia of the posterior lobe of the pituitary gland as 
demonstrated by MR imaging has been described previously 
in patients with pituitary dwarfism [1 ], transection of the 
pituitary infundibulum [2], and compression or destruction of 
the posterior lobe of the pituitary [3]. We report two patients 
in whom MR imaging revealed ectopic posterior pituitary 
glands, even though both patients had normal pituitary func
tion and otherwise normal MR imaging studies. The studies 
were performed on a GE Signa 1.5-T unit, and multiplanar 
spin-echo pulse sequences were utilized. We propose that 
the demonstration of posterior pituitary ectopia on MR may 
be a normal variant. 

Case Reports 

Case 1 

A 22-year-old woman was referred to our institution for evaluation 
of migraine headaches. MR studies from an outside institution 13 and 
20 months prior to presentation had shown a "stable lesion" in the 
region of the median eminence of the hypothalamus. Physical exam
ination at presentation was unremarkable. A baseline endocrinologic 
evaluation, including TSH , T4, prolactin , and plasma cortisol levels 
was normal. There were no signs or symptoms of posterior pituitary 
dysfunction, and further evaluation was not indicated clinically . A 
repeat MR scan of the brain was performed. The study included T1-
weighted images (600/20/2, TRfTEjexcitations) in the sagittal plane, 
proton-density-weighted (2500/40/1) and T2-weighted (2500/80/1) 
images in the axial plane, and T1-weighted images (600/20/4) in the 
coronal plane. Slice thickness was 3 mm in the latter series and 5 
mm in the other series. T1-weighted images showed two areas of 
high signal intensity, one in the superior portion of the infundibulum 
and one in the tuber cinereum (Figs. 1 A and 1 B). These findings were 
unchanged from the patient 's prior MR results. On proton-density
weighted images, signal in these regions diminished but remained 
bright (Fig. 1 C). On T2-weighted images, the high signal of the CSF 
in the suprasellar cistern obscured visualization of the ectopic pituitary 
tissue. However, we feel that chemical shift artifact was probably 
seen in the region of the hypothalamus on the T2-weighted image 
(Fig. 1 D). The high signal commonly present in the normal position of 
the posterior lobe of the pituitary gland was absent. No other abnor
malities were demonstrated. 

Case 2 

A 15-year-old boy presented for evaluation of intermittent head
ache and one episode of temporary left-sided visual loss. He had no 
other complaints, and his history was one of normal growth and 
development. Physical examination at the time of presentation was 
normal: there were no signs or symptoms of endocrinologic dysfunc
tion . Although further evaluation was not clinically indicated , to further 
evaluate the patient 's headaches, an MR scan of the brain was 
obtained. The study included T1-weighted images (600/20/4) in the 
sagittal plane and proton-density-weighted (2500/30/1) and T2-
weighted (2500/80/1) images in the axial plane. Slice thickness was 
5 mm for all scans. The T1-weighted images demonstrated a focus 
of high signal intensity in the region of the median eminence (Fig . 2A). 
On the proton-density-weighted image this signal diminished in inten
sity but remained brighter than the signal from fat within the marrow 
of the dorsum and clivus (Fig . 2B). High signal was not present in the 
normal location of the posterior lobe of the pituitary gland. No other 
abnormalities were seen. 

Discussion 

With the evolution of MR imaging, the ability to image the 
pituitary gland has improved dramatically. The appearance of 
the normal pituitary on various MR sequences has been well 
defined [4-6]. Nishimura et al. [4] , Fujisawa et al. [5], and 
Colombo et al. [6] found the posterior lobe to be a round or 
oval area of high signal intensity in the posterior aspect of the 
sella on T1-weighted images. This could usually be distin
guished readily from the bright signal of fat within the marrow 
of the dorsum and clivus. On proton-density-weighted images 
the signal of the posterior lobe remained bright and was 
higher than the signal of the fatty marrow of the dorsum and 
clivus [5] . On T2-weighted images the signal of the posterior 
lobe was less intense but still higher than the signal of the 
dorsum and clivus [5]. 

The normal pituitary gland develops from the fusion of an 
upgrowth from the ectoderm of the stomadeum and a down
growth from the neuroectoderm of the diencephalon. These 
tissues respectively form the anterior and posterior lobes of 
the gland [7] . The supraoptic and paraventricular nuclei of the 
hypothalamus secrete the hormones ADH and oxytocin . 
These hormones are bound to neurophysin , a carrier protein , 
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and travel via the hypothalamohypophyseal tract to the neu
rohypophysis, where they are released [8]. Although still 
controversial, it is believed that the bright signal from the 
posterior lobe of the pituitary is intimately related to the 

Fig. 1.-Case 1: Ectopic posterior pituitary. 
A, Sagittal T1-weighted image shows two 

areas of high signal intensity, one in superior 
aspect of infundibulum (white arrow) and one in 
tuber cinereum, just anterior to mamillary bodies 
(black arrow). 

8, Coronal T1 -weighted image shows high 
signal intensity in superior aspect of infundibu
lum (arrow). 

C, Axial proton-density-weighted image 
shows area of high signal in hypothalamus (ar· 
row). 

D, Axial T2-weighted image shows probable 
chemical shift artifact in region of hypothalamus, 
with the water signal (closed arrow) being dis
placed anteriorly with respect to the fat signal 
(open arrow). 

Fig. 2.-Case 2: Ectopic posterior pituitary. 
A, Sagittal T1-weighted image shows high 

signal intensity in region of median eminence of 
hypothalamus (large arrow). Note absence of 
high signal normally present in posterior aspect 
of pituitary gland (small arrow). 

8, Axial proton-density-weighted image 
shows high signal in region of hypothalamus 
(arrow). 

presence of these hormones. Some have attributed this signal 
directly to the ADHjneurophysin complex [5, 9) . Kelly et al. 
[1] proposed that the bright signal arose from the intracellular 
lipid of pituicytes. Kucharczyk et al. [1 0] used lipid-specific 
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markers to demonstrate that the posterior lobe in dogs had 
a high lipid content , and using pharmacologic manipulations 
known to increase plasma ADH levels , they demonstrated an 
increase in lipid droplets in the posterior lobe pituicytes of 
cats. It may be the nature andjor amount of this lipid content 
that gives the posterior lobe of the pituitary signal character
istics similar although not identical to those of fat within the 
marrow of the dorsum and clivus. The presence of cellular 
red marrow as well as fatty yellow marrow probably also 
contributes to the slight difference in signal characteristics 
between the fat in marrow and the lipid-rich posterior pituitary 
tissue. 

MR signal intensities in the region of the median eminence 
characteristic of the posterior lobe of the pituitary and ab
sence of normal signal in the usual position of the posterior 
pituitary lobe have been reported previously in a variety of 
pathologic conditions . Kelly et al. [1] described a series of 
pituitary dwarfs who demonstrated solitary nodules at the 
median eminence with MR signal characteristics of the pos
terior lobe of the pituitary gland; these patients also had 
absence of the normal bright signal expected in the normal 
location of the posterior lobe of the pituitary. They proposed 
that a perinatal event, possibly vascular in nature, interrupted 
normal development of both anterior and posterior pituitary 
pathways. Fujisawa et al. [9] failed to detect the normal high 
signal of the posterior lobe of the pituitary gland in five adult 
patients with diabetes insipidus, and Gudinchet et al. [11] 
failed to detect this high signal in 13 children with diabetes 
insipidus. These authors suggested that the characteristic 
signal of the posterior lobe of the pituitary may be related to 
its functional integrity. El Gammal et al. [3] described an 
aberrant location of the posterior pituitary bright signal in a 
series of patients with sellar or parasellar tumors; the native 
posterior pituitary in this group was compressed or destroyed 
by tumor, surgery, or hemorrhage. These findings suggest 
that an ectopic posterior pituitary may form in response to an 
insult to the hypothalamohypophyseal tract. In the rat, Billen
stein and Leveque [12] demonstrated formation of ectopic 
posterior pituitary tissue in the proximal end of the severed 
infundibulum following hypophysectomy. An autopsy series 
demonstrated similar findings in humans after transection of 
the infundibulum [13]. Fujisawa et al. [2] reported the MR 
findings in a group of patients who had previously undergone 
transection of the pituitary infundibulum. In all patients, the 
bright signal normally seen in the posterior lobe of the pituitary 
was absent, while in most of these patients a bright region 
with signal characteristics of the posterior lobe of the pituitary 
was demonstrated in the proximal end of the transected stalk . 

Adequate posterior pituitary function has been demon
strated in some patients after an insult to the hypothalamo
hypophyseal tract and the development on MR of what is 
thought to be an ectopic posterior pituitary [2]. In both our 
patients, MR imaging demonstrated areas in the region of the 
median eminence that had signal intensities characteristic of 
the posterior lobe of the pituitary (Figs. 1 and 2). Both patients 
also had absence of the increased signal intensity normally 
seen in the posterior aspect of the sella turcica. Our experi
ence supports the contention that the signal in the region of 
the median eminence represents ectopic posterior pituitary 

tissue that functions normally. Both patients demonstrated 
the characteristic MR findings of ectopic posterior pituitary, 
while neither had clinical evidence of posterior pituitary dys
function. In our first case, the presence of two areas of 
abnormal signal could represent two sites of ectopic gland in 
the hypothalamohypophyseal pathway. A less likely possibility 
would include a midline lipoma or dermoid in the hypothala
mus in conjunction with ectopic posterior pituitary in the 
infundibulum. 

The likely presence of chemical shift artifact in our first case 
(Fig. 1 D) is interesting. This artifact has not, to our knowledge, 
been previously described with either ectopic or normally 
located posterior pituitary tissue. Using a sellar phantom, 
Nishimura et al. [4] concluded that chemical shift artifact is 
not seen with normally located posterior pituitary tissue. 
However, the close apposition of ectopic posterior pituitary 
tissue within the hypothalamus to the suprasellar cistern could 
provide a better fat-fluid interface than is present in the sella 
and could result in prominent chemical shift artifact. Further
more, the in vitro environment studies by Nishimura et al. [4] 
may not closely approximate the rather complex in vivo 
environment of the sellar region , where fat in posterior pitui
cytes is juxtaposed with soft tissue in the anterior lobe, 
cortical bone, medullary bone, and CSF. 

While our patients had no known insult to the infundibulum, 
it is possible that a subclinical ischemic event occurred , 
perhaps in utero, that disrupted the hypothalamohypophyseal 
tract. We suggest that this resulted in the formation of an 
ectopic posterior pituitary gland that maintains normal pos
terior pituitary function. Alternatively , we propose that ectopic 
posterior pituitary tissue may represent a normal variant , 
without any underlying pathologic basis. 

Although most ectopic posterior pituitary glands demon
strated by MR reported to date have had an underlying 
anatomic or physiologic origin , we suspect that an increasing 
number of endocrinologically normal patients will have this 
finding as the number of MR studies continues to proliferate. 
We believe that this is a normal variant that does not require 
any further followup. The true frequency of ectopic posterior 
pituitary in otherwise normal patients is unknown and requires 
further study. 
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