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Idiopathic growth hormone deficiency is a disorder that is not clearly understood. We 
therefore evaluated the MR scans of 35 patients with idiopathic growth hormone 
deficiency in an attempt to define more clearly the abnormalities of the hypothalamo
hypophyseal axis, determine the frequency of these abnormalities, and determine 
whether a relationship exists between the MR findings and the patient's clinical history 
and endocrine function. Patients with MR abnormalities fell into two groups: those with 
an ectopic neurohypophysis ( 15 patients, or 43% ), which consisted of a neurohypophysis 
near the median eminence, absence of the infundibulum, and absence of the normal 
posterior pituitary bright spot; and those with a small anterior pituitary gland (15 patients, 
or 43%), which was an isolated finding in five patients and associated with an ectopic 
neurohypophysis in 10 patients. Examination of endocrine function identified two groups 
of patients: those with multiple hormone deficiencies and those with isolated growth 
hormone deficiency. An ectopic neurohypophysis was present in 87% of the first group 
and 10% of the second group. The anterior pituitary dysfunction in those with an ectopic 
neurohypophysis was thought to be related to the absent infundibulum, which normally 
houses the portal system. 

Our MR findings demonstrated that over 40% of patients with idiopathic growth 
hormone deficiency have an ectopic neurohypophysis and absence of the infundibulum. 
We believe that the growth hormone deficiency in these patients is related to the absent 
infundibulum. 

AJNR 12:155-160, January/February 1991; AJR 156: March 1991 

Growth hormone deficiency (GHD), defined as a peak serum growth hormone 
level of less than 1 0 mcgjl after two standard provocation tests, will produce 
pituitary dwarfism if untreated [1]. It is considered idiopathic when no obvious 
cause-such as tumor, surgery, radiation , etc.-is identified. The anterior lobe of 
the pituitary gland, which secretes growth hormone as well as adrenocorticotropic 
hormone, prolactin, thyrotropin , follicle-stimulating hormone, and luteinizing hor
mone, depends on hypothalamic regulation for normal function . Communication 
exists between the anterior pituitary and hypothalamus via the hypothalamohypo
physeal portal system, which travels through the infundibulum. The posterior 
pituitary, which secretes antidiuretic hormone and oxytocin , communicates with 
the hypothalamus through direct extension of neurosecretory cel ls, which also 
travel in the infundibulum [2] . One can see then how disease of the hypothalamus 
or disruption of its pathways of communication could result in pituitary dysfunction. 

Although the cause of idiopathic growth hormone deficiency (IGHD) is not known , 
it is believed , most often, to be due to an abnormality of the hypothalamus [3]. 
Radiographic evidence supporting this theory has been scanty. Recently, however, 
an ectopic neurohypophysis (ENH) has been described on MR images in a few 
patients with IGHD [4-6]. The exact role of this finding and how it may relate to 
the origin of this disease is not known . We therefore examined a larger series of 
35 IGHD patients to (1) more clearly define the structural abnormalities of the 
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hypothalamohypophyseal axis and determine if other abnor
malities exist, (2) determine the frequency of these abnor
malities, and (3) determine whether a relationship exists be
tween these abnormalities and the patient's clinical history 
and endocrine function . 

Materials and Methods 

Of 78 patients being treated for GHD, 42 were diagnosed as 
having IGHD. Of these 42, 35 had MR scans. A single attending 
neuroradiologist , aware of the presence of IGHD, interpreted the 

scans, but was blinded to the actual laboratory values and to any 
other clinical history . The scans were evaluated specifically for pos
terior pituitary ectopia, anterior pituitary size, infundibular disconti
nuity or abnormalities, and hypothalamic lesions. A patient was 
considered to have posterior pituitary ectopia when we identified a 
nodule of bright signal (T1-weighted) in the region of the median 
eminence that was associated with absence of the normal posterior 
sella bright spot. Anterior pituitary size was judged, by gross inspec
tion , to be either large, small , or normal , and the signal characteristics 
of the anterior pituitary gland were compared with gray matter. Scans 
were performed on a 1.5-T GE Signa unit (General Electric, Milwau
kee, WI) using standard pituitary protocols-sagittal 600/20 (TR/TE) 
and coronal 500/25 sequences with and without gadopentetate 

TABLE 1: MR Findings, Clinical Histories, and Endocrine Function in 35 Patients with Idiopathic 
Growth Hormone Deficiency 

Case Age at Anterior 
Level of 

Sex Delivery Infundibulum Posterior Pituitary Growth 
No. MR Pituitary 

Hormone 

Patients with Multiple Hormone Deficiencies 

1 M 1 day SVD Absent Normal Ectopic" (2 x 3 mm) so 
2 M 5 yr SVD Absent Small Ectopic" (4 x 5 mm) so 
3 M 8 yr SVD Absent Normal Ectopic" (3 x 3.5 mm) so 
4 F 1.5 yr SVD Absentb Small Ectopic" (4 x 5 mm) so 
5 F 3 yr SVD Absent Small Ectopic" (2 x 3 mm) so 
6 M 9 yr SVD Absent Right half Ectopic" (4.5 x 5 mm) so 

small 
7 M 14 yr CfS Absent Small Ectopic" (4 x 6 mm) D 
8 F 1 day CfS Absent Small Ectopic" (3 .5 x 4 mm) so 
9 M 1 day C/S Absent Normal Ectopic" (4 x 5 mm) so 

10 M 4wk C/S Absent Normal Ectopic" (2 x 3 mm) so 
11 M 1 day C/S Absent Small Ectopic" (3.5 x 2 mm) D 
12 F 6 yr SVD Absent Small Ectopic" (3 x 5 mm) so 
13 M 4 yr SVD Absentb Small Ectopic" (4 x 7 mm) D 
14 M 5 yr SVD Normal Normal Normal so 
15 M 1.5 yr SVD Normal Small Normal so 

Patients with Isolated Growth Hormone Deficiency 

16 F 3 yr C/S Absentb Normal Ectopic" (5 x 6 mm) D 
17 F 7 yr CfSC Absent Small Ectopic" (5 x 5 mm) so 
18 M 14 yr C/S Normal Small Normal D 
19 F 8 yr SVD Normal Normal Normal D 
20 M 16 yr SVD Normal Normal Normal D 
21 M 6 yr SVD Normal Normal Normal so 
22 M 2 yr C/S Hypoplastic Small Not seen so 
23 M 16 yr SVD Normal Small Normal D 
24 M 14 yr SVD Normal Normal Normal so 
25 M 4 yr SVD Normal Normal Normal D 
26 M 12 yr SVD Normal Small Normal D 
27 M 8 yr SVD Normal Normal Normal D 
28 M 14 yr SVD Normal Normal Normal D 
29 M 15 yr SVD Normal Normal Normal D 
30 M 8 yr SVD Normal Normal Normal D 
31 M 4 yr C/S Normal Normal Normal D 
32 M 4 yr C/Sc Normal Normal Normal D 
33 F 7 yr SVD Normal Normal Normal D 
34 F 8 yr SVD Normal Normal Normal D 
35 M 13 yr SVD Normal Normal Normal D 

Note.- The hypothalamus was normal in all patients, and no patient had diabetes insipidus. SVD = spontaneous 
vaginal delivery, C/S = cesarean section, D = diminished (9-6 mcgfl), SO = severely diminished (6- 0 mcg/1). 

• All ectopic posterior pituitary glands were located near the median eminence. 
b This patient received gadopentetate dimeglumine and the infundibulum was sti ll not seen. 
c Breech presentation. 
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Fig. 1.-Small anterior pituitary gland asso
ciated with an ectopic neurohypophysis (ENH). 

A and 8, Sagittal (600/20) (A) and coronal 
(2000/20) (8) MR images show a small anterior 
pituitary gland with a shallow sella (short arrow). 
Compare with the normal pituitary seen in Fig. 3. 
The ENH, which appears as a nodule or bright 
signal in the median eminence (curved arrow), 
is associated with an absent infundibulum (long 
arrow). 

Fig. 2.-Ectopic neurohypophysis (ENH) in a 
patient with idiopathic growth hormone defi
ciency. 

A and 8, Sagittal (600/20) (A) and coronal 
(600/20) (8) MR images show that the ENH is 
actually a constellation of abnormalities consist
ing of an ENH near the median eminence (short 
arrow), absence of the infundibulum (long ar· 
row), and absence of the normal posterior pitui
tary bright spot (arrowhead) . The area of bright 
signal behind the gland corresponds to fatty 
marrow in the dorsum sella and posterior cli
noids (curved arrow). 

Fig. 3.-A and 8, Contrast-enhanced sagittal 
(600/20) (A) and coronal (500/25) (8) MR images 
of an ectopic neurohypophysis (long arrow). 
Note that even with contrast enhancement the 
infundibulum cannot be identified (short arrow). 
The enhancing anterior pituitary gland is of nor
mal size in this patient. 
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dimeglumine; and sagittal 600/20, coronal 600/20, and coronal 2000/ 
20,80 sequences before administration of contrast material. The 
results from the MR scans were then compared with the clinical 
histories (gender, delivery, etc.) and with endocrine laboratory values. 

Results 

MR Findings 

The 35 patients with abnormalities noted on their MR scans 
fell into two basic groups: those with an ectopic neurohypo
physis (15 patients, or 43%) and those with a small anterior 
pituitary gland (15 patients, or 43%) (see Table 1). The small 
anterior pituitary gland demonstrated normal signal charac
teristics relative to gray matter and was an isolated finding in 
five patients and was associated with an ENH (Fig. 1) in 1 0 
patients. In several cases the anterior pituitary could not be 
identified at all . 

The ENH was actually a constellation of findings consisting 
of an ENH near the median eminence, absence of the infun
dibulum, and absence of the normal posterior sella bright spot 
(Fig. 2). In all cases the ENH was identified near the median 
eminence in the usual location of the proximal infundibulum. 
It had the same signal characteristics as a normal neurohy
pophysis (bright on T1-weighted images, which diminished 
on T2-weighted images) and did not demonstrate a chemical 
shift artifact. The size of the ENH varied (see Table 1) and its 
shape ranged from round to oval. The infundibulum was 
absent in all patients with an ENH but present in the other 
patients. It is worth noting that even after enhancement with 
gadopentetate dimeglumine the infundibulum was not visual
ized in the patients with an ENH (Fig. 3). The bright signal of 
the neurohypophysis, which is usually seen in the posterior 
sella, was absent in all of the patients with an ENH. These 
patients did not have diabetes insipidus, suggesting that the 
ENH is a functioning unit. 

Endocrine Studies 

Analysis of endocrine function in the 35 patients yielded 
two groups: those with multiple hormone deficiencies (GHD 
plus abnormality of at least one other anterior pituitary hor
mone, 15 patients) and those with isolated GHD (20 patients) 
(see Table 1). An ENH was identified in 87% of patients with 
multiple hormone deficiencies and in 1 0% of those with iso
lated GHD. 

Prolactin was elevated (> 30 JLg/dl) in three patients, inde
terminant (20-30 JLg/dl) in two patients, and normal (<20 JLg/ 
dl) in the remaining 30 patients. An ENH was found in two 
patients with an elevated prolactin level (both in the indeter
minant range) and in 11 patients with a normal prolactin level. 
No patient had diabetes insipidus. The presence of a small 
anterior pituitary gland did not clearly relate to the clinical 
histories or laboratory values. 

Clinical Histories 

Of the 35 patients with IGHD 26 were male and nine were 
female. Of those with an ENH, there were nine males and six 
females . A small anterior pituitary gland was found in 1 0 
males and three females . 

Eleven patients were delivered by cesarean section and the 
rest by spontaneous vaginal delivery. Two cesarean sections 
were associated with a breech presentation . There were no 
vaginal breech deliveries and there was no patient with birth 
trauma or known anoxia. Of the 11 cesarean sections, five 
patients had multiple hormone deficiencies, all associated with 
an ENH, and six patients had isolated growth hormone defi
ciency, two associated with an ENH. 

Discussion 

Forty-three percent of our patients with IGHD had an ENH. 
When we divided these patients into a multiple hormone 

Fig. 4.-Lipoma of the tuber cinereum. 
A and B, Sagittal (600/20) (A) and coronal 

(600/20) (8) MR images. A lipoma (short arrow), 
which may appear similar to an ectopic neuro
hypophysis, can be differentiated by its larger 
size and more irregular shape and by the pres
ence of a normal infundibulum (long arrow) and 
a posterior pituitary bright spot (arrowhead) . 
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Fig. 5.-Histiocytosis X. 
A and B, Coronal MR images with (500/25) 

and without (600/20) contrast enhancement. The 
enhancing histiocytosis X (short arrow), which 
at first glance may appear similar to an ectopic 
neurohypophysis, can be differentiated by the 
lack of bright signal on the unenhanced scan 
(long arrow). 

Fig. 6.-Fatty marrow in the dorsum sella and 
posterior clinoids. 

A, Sagittal (600/20) MR image left of midline 
shows an area of bright signal that looks like an 
ectopic neurohypophysis (arrow) . 

B, The midline sagittal (600/20) MR image, 
however, clearly establishes that this is actually 
fatty marrow in the dorsum sella and posterior 
clinoid (long arrow). The bright signal of the 
normal posterior pituitary is also identified (short 
arrow). 

A 

A 

deficiency group and an isolated growth hormone deficiency 
group, then 87% of the former had an ENH compared with 
only 1 0% of the latter. This suggests that an ENH is associ
ated with multiple endocrine dysfunction. Also supporting this 
is the fact that the patients with an ENH tended to have more 
severely diminished growth hormone levels. It is interesting 
that the neurohypophysis, which is ectopic, functions rela
tively normally while the adenohypophysis does not. We 
believe this is due to the absent infundibulum, which normally 
contains the hypothalamohypophyseal portal system. Without 
the portal system, communication with the hypothalamus is 
disrupted and the anterior pituitary therefore malfunctions. 
The ENH, on the other hand, is situated proximally near the 
hypothalamus. Disruption of the infundibulum, which is distal 
to the ENH, would therefore not be expected to interfere with 
communication between the neurohypophysis and hypothal
amus. This appears to be the reason why the ENH functions 
in a relatively normal capacity and why these patients do not 
develop diabetes insipidus. 

8 

8 

We also found that 43% of patients with IGHD had a small 
anterior pituitary gland. This finding appeared to be random 
and did not clearly correlate with the other MR findings , clinical 
histories , or laboratory values. It is not known why the anterior 
pituitary is small in some patients and not others. Perhaps 
the small size is related to hypoplasia secondary to diminished 
hypothalamic stimulation or to diminished blood supply from 
absence of the hypothalamohypophyseal portal system. 

The male predominance in our group of patients with IGHD 
may be a reflection of referral bias ; that is, pediatricians and 
families are more likely to be concerned about short stature 
in boys than in girls. The more even gender distribution of 
children with an ENH (more severely affected patients) sup
ports this notion. It is interesting that previous reports have 
suggested a high rate of breech deliveries in IGHD patients 
[7, 8] . Our study, however, does not substantiate this finding. 

Although the ENH has a characteristic appearance on MR, 
it still must be differentiated from other entities. A lipoma of 
the tuber cinereum has similar signal characteristics to the 
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ENH [9] , also appearing bright on the T1-weighted images 
and dropping in signal on the T2-weighting images (Fig. 4). 
The lipoma can be differentiated by its chemical shift artifact, 
presence of an infundibulum, and often larger size and more 
irregular shape [9]. Histiocytosis X or another granuloma may 
look like an ENH on the contrast-enhanced scan because of 
its bright signal , location near the median eminence, and often 
absent bright signal in the posterior pituitary (Fig. 5). It can 
be readily differentiated on the unenhanced scan by its lack 
of bright signal and presence of an infundibulum [1 0, 11]. 
Occasionally, fatty marrow in the cephalad tip of the dorsum 
sella may at first glance look like an ENH on the sagittal T1-
weighted image (Fig. 6). The infundibulum is present, how
ever, and it is our observation that the coronal image 
will demonstrate the fat to be separate from the median 
eminence. 

The cause of IGHD has eluded physicians for years [1]. 
However, with the use of MR imaging, we have demonstrated 
that over 40% of patients with IGHD will have an ENH and 
absence of the infundibulum. We believe that the growth 
hormone deficiency in these patients is related to the absent 
infundibulum. IGHD should no longer be used to describe 
these patients, since they are no longer idiopathic. A better 
term might be growth hormone deficiency associated with an 
ENH. The cause of growth hormone deficiency in the IGHD 
patients without an ENH still remains unknown. 
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