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Context: Pituitary stalk lesions have various etiologies, often not clinically apparent. Pathological
samples from these lesions are rarely obtained, because of the critical location and function of the
hypophyseal stalk.

Objectives: The purpose of this study was to characterize the etiological spectrum of pituitary stalk
lesions seen at Mayo Clinic Rochester over 20 years and to determine whether specific magnetic
resonance imaging (MRI) characteristics could provide clinician guidance with regard to the eti-
ology of infundibular lesions.

Design: Aretrospective review of patients with pituitary stalk lesions seen at Mayo Clinic Rochester
between 1987 and 2006 was conducted. Demographic, clinical presentation, imaging, laboratory,
operative, and pathology data were reviewed and are reported using descriptive statistics.

Results: Of the 152 pituitary stalk lesions included, 49 (32%) were neoplastic, 30 (20%) were inflam-
matory, 13 (9%) were congenital anomalies, and 60 (39%) were of unclear etiology. Diabetes insipidus
was diagnosed in 43 (28%) of the 152 patients, and 49 (32%) patients had at least one anterior pituitary
hormone deficit. Secondary hypogonadism was the most common endocrine deficiency. Eleven of 13
congenital lesions were round in appearance and 5 of 7 patients with neurosarcoidosis confirmed by
pathology had a uniformly thickened pituitary stalk on MRI. There were no statistically significant
correlations between hypopituitarism and the pattern of enhancement or size of the lesion.

Conclusions: Findings on MRI remain key in guiding the diagnosis of pituitary stalk lesions, par-
ticularly when used in conjunction with other clinical clues. There are no good imaging predictors
for hypopituitarism, making clinical evaluation of all patients with pituitary stalk lesions crucial.
(J Clin Endocrinol Metab 98: 1812-1818, 2013)

esions of the pituitary stalk provide the clinician with
L a challenging diagnostic conundrum. As a result of
advances in magnetic resonance imaging (MRI) technol-
ogy, pituitary stalk lesions may be identified either inci-
dentally or during evaluation for symptoms related to hy-
pothalamic-pituitary dysfunction. Pathological processes
that involve the hypophyseal stalk may extend from the
hypothalamus and/or the pituitary gland or may be limited
to the stalk itself. The etiological spectrum of these lesions
is broad and can be divided in 3 categories: neoplastic,
inflammatory/infectious, and congenital (1). Because of
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the critical location and role of the pituitary stalk, mass
lesions in this area are not often biopsied, and the diag-
nosis may be based on clinical evaluation and imaging
clues. Herein we review the Mayo Clinic experience with
pituitary stalk lesions in the era of contemporary imaging.

Materials and Methods

We conducted a retrospective review of patients with pituitary
stalk lesions evaluated at Mayo Clinic Rochester between 1987

+ Deceased, September 20, 2011.
Abbreviations: DI, diabetes insipidus; MRI, magnetic resonance imaging.
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and 2006. After institutional review board approval, we per-
formed a text search of the radiology reports for “pituitary stalk”
and “infundibulum” for all patients who had head MRI per-
formed during the study period (n = 150,045). Those patients
who had a magnetic resonance angiogram as part of their head
MRI were excluded because “infundibulum” was a term com-
monly used to refer to vascular configurations other than the
pituitary stalk. The 2700 head MRI radiology reports identified
with this search strategy were individually reviewed in detail.
Exclusion from the study was based on the following criteria:
patients with inadequate imaging; patients with a normal pitu-
itary stalk (the radiology report stated “normal pituitary stalk”
or “normal infundibulum”; typical criteria used: less than 3 mm
in diameter); patients with prior pituitary-directed radiation
therapy or prior pituitary surgery who did not have head MRI
preceding the procedure available for review. In the remaining
152 patients, the initial head MRI that identified a pituitary stalk
abnormality was used for characterizing the lesion. A radiologist
participant in the study individually reviewed each of these 152
head MRI scans and, without looking at the clinical context,
although not formally blinded, assigned a pattern of enhance-
ment to each stalk lesion (Figure 1).

Diagnosis assignment

We reviewed all available laboratory, pathological, clinical
evaluation, and follow-up radiographic data. A diagnosis was
deemed as certain in patients in whom tissue from the pituitary
stalk area was obtained, either by biopsy or excision of the lesion
of interest. Probable diagnoses were attributed to the following
cases: (1) a tissue biopsy sample obtained from other areas of the
brain and the lesion involving the pituitary stalk had a similar
radiographic appearance; (2) tissue obtained from an extracra-
nial site or, in the absence of tissue, when follow-up images,
laboratory, and clinical evaluation strongly suggested a specific
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diagnosis (eg, rapidly enlarging lesions in the presence of a
known malignancy were suggestive of a metastatic tumor, or
infiltrative lesions responsive to glucocorticoid therapy in pa-
tients with documented granulomatous disease were considered
to have the same etiology); (3) ectopic pituitary tissue: the pres-
ence of a focus of increased T1 signal within the pituitary stalk,
with absence of the “bright spot” in the typical location; and (4)
Rathke cleft cysts: nonenhancing well-demarcated rounded le-
sions with homogeneously hyperintense T1 signal and hypoin-
tense T2 signal, arising from the midline between the anterior
and posterior pituitary lobes. Diagnoses were labeled as “un-
known” if the MRI characteristics were nonspecific and ad-
ditional elements to support a diagnosis were absent or
insufficient.

Hormonal evaluation

Secondary hormonal deficiencies were diagnosed based on
low levels of the primary hormones with low or inappropriately
normal corresponding trophic pituitary hormones. In patients
with adrenal insufficiency, the cosyntropin stimulation test was
often used for confirmation. GH and IGF-1 were measured in
some patients, without further dynamic confirmatory testsin any
of them. Diabetes insipidus (DI) was diagnosed based on typical
signs and symptoms and documented with the simultaneous
measurement of serum and urinary osmolality and sodium; wa-
ter deprivation tests were performed in some patients.

Statistics

The paired ¢ test was used to compare means of continuous
variables. The Fisher exact test was used to compare proportions
between groups. A value of P = .05 was considered statistically
significant.

Round/Diamond

Pyramid

Figure 1. Imaging configurations of pituitary stalk abnormalities on MRI.
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Table 1. Etiologies of Pituitary Stalk Lesions in 92 Patients

Congenital (n = 13)

Inflammatory (n = 30)

Neoplastic (n = 49)

Ectopic neurohypophysis (9)
Normal variant (1)

Rathke cleft cyst (2)
Pituitary cyst (1)

Lupus cerebritis (1)

Neurosarcoidosis (11)
Langerhans cell histiocytosis (7)
Lymphocytic hypophysitis (4)
Erdheim Chester disease (3)
Wegener hypophysitis (2)
Xanthoma disseminatum (2)

Craniopharyngioma (5)

Pituitary adenoma (8)

Metastatic lymphoma (9)
Metastatic breast cancer (6)
Metastatic lung adenocarcinoma (3)
Metastatic small cell lung cancer (5)
Germinoma (6)

Astrocytoma (4)

Neuronal neoplasm (1)

Metastasis of unknown origin (1)
Polyclonal hypergammaglobulinemia (1)

Results

Demographics and etiological spectrum

Of the 152 patients, 91 (60%) were women. The mean
age at diagnosis was 44 years (range, 2—82 years), and 17
(11%) patients were younger than 21 years. The pituitary
stalk lesion was incidentally discovered in 48 (32%) pa-
tients. Tissue biopsy samples from the pituitary stalk itself
or other brain lesions with similar appearance were ob-
tained in 37 patients. Of these, one contained pituitary
tissue without diagnostic abnormalities and a second one
revealed glial atypia suggestive, but not diagnostic, of in-
filtrating glioma. An additional biopsy of an enlarging
mass involving the infundibulum and hypothalamus was
attempted via the foramen of Monro but was aborted be-
cause of poor visibility through the endoscope. Postoper-
atively, this patient developed transient hemiparesis and
expressive aphasia. The diagnosis was aided by tissue ob-
tained from peripheral lesions in 25 patients (15 with in-
filtrative disorders and 10 with malignant tumors) or ce-
rebrospinal fluid samples in four patients with lymphoma.

The cause of the pituitary stalk lesion was identified in
92 (61%) patients and was attributed to neoplastic lesions
in 49 (32%) patients, inflammatory lesions in 30 (20%)
patients, and congenital anomalies in 13 (9%) patients
(Table 1). In 60 (39%) patients, the etiology of the pitu-
itary stalk lesion remained unknown. Of the neoplastic
lesions, 13 (27%) were benign: pituitary adenoma in 8
patients and craniopharyngioma in 5 patients. Metastases
accounted for most malignant lesions (25 0f 36 [69%]). Of
these, 15 were solid cancers and included breast carci-
noma in 6 patients, small cell lung carcinoma in 5 patients,
adenocarcinoma in 3 patients, and an indeterminate primary
source in 1 patient. The pituitary stalk lesion was attributed
to neoplasms of lymphoid tissue in 10 patients. Local pri-
mary tumors included 6 germinomas and 4 astrocytomas
(Table 1). Neurosarcoidosis was the most common diagnosis
in the inflammatory category, with 11 patients, followed by
Langerhans cell histiocytosis, lymphocytic hypophysitis,
Erdheim Chester disease, Wegener hypophysitis, xanthoma-

tous hypophysitis, and lupus hypophysitis (Table 1). Ectopic
neurohypophysis dominated the congenital category, with 9
(69%) of the 13 patients (Table 1).

Clinical findings

DI was diagnosed in 43 patients (28% of the entire
cohort; 51% of those specifically evaluated for DI) (Table
2). Of all patients, 49 (32%) had at least 1 anterior pitu-
itary hormonal deficit; 32 (21%) patients had 2 or more
anterior pituitary axes affected. Secondary hypogonadism
was the most common endocrine deficiency, being present
in 44 patients (29% of the entire cohort; 51% of those
tested). Of the patients, 32 (21 % of the entire cohort; 29 %
of those tested) had secondary hypothyroidism. Second-
ary adrenal insufficiency was present in 23 patients (15%
of the entire cohort; 23% of tested patients) (Table 2) and
was accompanied by at least 1 other hormonal dysfunc-
tion in all patients. IGF-1 and GH were measured in 74
patients and found to be low in 28 of them (38 %), 9 of who
had panhypopituitarism. Three additional patients could
not be evaluated, presenting to us while receiving GH re-
placement therapy. Of the 42 patients with DI, 30 also had
anterior pituitary hormonal deficiencies. The serum pro-
lactin concentration was elevated above the upper limit of
the reference range in 29 of 95 (30.5%) patients in whom
it was measured. Twenty-eight patients had no hormonal
evaluation.

Visual field deficits were documented with quantitative
perimetry in 16 (11%) of all patients; the mean hypophy-

Table 2. Hormonal Evaluation in Patients With Pituitary
Stalk Lesions

Thyroid Adrenal Gonadal

Axis Axis Axis ADH
Deficiency documented 32 23 44 43
Intact 80 79 42 42
Incomplete testing or 10 13 18 NA
unable to assess
Not tested 30 37 48 67

Abbreviations: ADH, antidiuretic hormone; NA, not applicable.
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seal stalk lesion diameter in these 16 patients was 6.8 mm
compared with 5 mm in those without visual field deficits
(P =.02). Visual status was formally assessed with quan-
titative perimetry in 54 (35.5%) patients.

MRI characteristics

The MRI patterns of lesional enhancement included
uniform, V-shaped, round or diamond, and pyramidal
(Figure 1). The characteristics of each etiological group are
shown in Table 3.In 115 (76 %) patients, the abnormality
on imaging was limited to the pituitary stalk, it extended
to the sella in 18 (12%) patients, involved the hypothal-
amus in 15 (10%) patients, and involved all 3 anatomic
areas in 4 (3%) patients. The mean maximal lesional di-
ameter was 5.2 mm (range, 2-22 mm).

The strongest association with a specific pattern of gad-
olinium enhancement on head MRI was that for congen-
ital lesions; with one exception, all such lesions were
round (P < .001). The most frequently encountered diag-
nosis in this category was ectopic neurohypophysis. Five
of 7 patients with neurosarcoidosis confirmed by pathol-
ogy presented with a uniformly thickened pituitary stalk
on MRI; a similar trend (6 of 11 patients) was observed
when patients with suspected neurosarcoidosis (but not
confirmed with tissue biopsy) were also included. Two
patients with xanthoma disseminatum involving the hy-
pophyseal stalk were identified in our series, and both
had a pyramidal pattern of enhancement on MRI. None
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of the other inflammatory lesions had a characteristic
pattern of enhancement on contrast MRI. No infectious
lesions with pituitary stalk involvement were found in
our case series. Of the neoplastic lesions, metastatic
lymphomas to the pituitary stalk most frequently en-
hanced in a V-shaped pattern on MRI. Most metastatic
solid cancers were either V-shaped or round on con-
trast-enhanced MRI. There was no direct correlation
between a specific pattern of gadolinium enhancement
on MRI and either germinomas, astrocytomas, or cra-
niopharyngiomas (Table 3).

There was no direct relationship between the pattern of
enhancement and the extent of the lesions. In addition, we
were not able to identify a correlation between hypopitu-
itarism and the pattern of enhancement or size of the le-
sion. In contrast, the extent of the lesions was associated
with hypopituitarism as follows: while only one third of
lesions limited to the stalk resulted in hypopituitarism,
50% of the lesions with sellar extension (P = .19), 73% of
those with hypothalamic extension (P = .004), and 100%
(P = .014) of the lesions affecting all 3 anatomical struc-
tures resulted in hypopituitarism.

Discussion

In this retrospective case review, we describe the etiolog-
ical spectrum of pituitary stalk lesions seen in our institu-

Table 3. Patterns of Gadolinium Enhancement of Pituitary Stalk Lesions on Brain MRI

Pattern of Enhancement®

No

Diagnosis Enhancement

Uniform

Round/

V-Shaped Diamond Pyramid Total

Inflammatory
Neurosarcoid
Langerhans cell histiocytosis
Lymphocytic hypophysitis
Erdheim Chester disease
Wegener hypophysitis
Xanthoma disseminatum
Lupus cerebritis

Neoplastic
Metastatic lymphoma
Polyclonal gammopathy
Metastatic solid carcinoma
Pituitary adenoma
Craniopharyngioma
Germinoma
Astrocytoma
Neuronal neoplasm

Congenital
Rathke cleft cyst/pituitary cyst
Ectopic neurohypophysis
Normal variant

Total
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@ Patterns of enhancement are shown in Figure 1.
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tion. The literature contains very few case series on pitu-
itary stalk lesions. Hamilton et al (2) were the first to
publish a large case series with a direct focus on pituitary
infundibular lesions. They included 44 adults and 21 pe-
diatric patients. Tumor and tumor-like lesions predomi-
nated in the adult group. Neoplastic lesions were also the
overall leading diagnosis in our study. However, in the
previous study (2) Langerhans cell histiocytosis was con-

>

sidered “tumor-like,” whereas we classified it as an in-
flammatory disorder. It is important to recognize that the
predominance of neoplastic processes in our case series
does not necessarily imply a higher prevalence among
pituitary stalk lesions, but rather that in such patients,
especially when metastases were present, a tissue-based
diagnosis was more likely to be pursued. In addition, be-
cause of the risks associated with obtaining a pituitary
stalk biopsy, only a small subset of patients (24%) had
their diagnoses proven by histopathology. In the series of
Hamilton et al (2), 26 of 65 patients (40%) had their di-
agnoses established by histopathology, although it is not
clear whether the tissue was obtained from the pituitary
stalk lesion in all of their patients. In a series of 11 patients
with pituitary stalk lesions reported by Trabelsi et al (3),
6 had no clear etiology, 3 were caused by inflammatory or
infectious processes, and 2 were metastases. Congenital

[ Pituitary stalk lesion ]

Suggestive of Nonspecific
congenital anomaly stalk lesion

Consider
* CXR/CT chest
» Bone scan

« Serum ACE level * AFP

* Respiratory and
renal evaluation

Consider serum
and CSF

. p-hCG
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lesions occurred most frequently in children in the series of
Hamilton etal (2). In our study, only 11% of patients were
younger than 21 years old, with no clear predominance of
a specific diagnostic category in this group.

From an endocrine perspective, we found that more
than one quarter of our patients had DI and nearly one
third had at least one anterior pituitary hormonal defi-
ciency. Many of our patients had no endocrinological
evaluation, and it is therefore likely that our study under-
estimates the incidence of pituitary dysfunction in patients
with infundibular lesions. Secondary adrenal insufficiency
was the least common condition, and, when present, was
always associated with deficiency of atleast one other axis.
Thyroid function was most commonly tested, whereas GH
status was least frequently assessed. Hypopituitarism was
more likely if the lesion extended to either the sella or the
hypothalamus and occurred in all patients with involve-
ment of both these structures. However, neither the pat-
tern of MRI enhancement nor the size of the lesion pre-
dicted hypophyseal dysfunction. Thus, all patients with
pituitary stalk lesions should have clinical and biochem-
ical assessments for both anterior and posterior hormonal
deficiencies.

Most congenital pituitary stalk lesions appeared round
on MRI. The most frequently encountered diagnosis in

Clinical and Deficiency Treat
biochemical evaluation Periodi
for hypopituitarism Normal an-?J ic

intracranial lesions

[ Other similar ]

Yes
Look for primary
malignancy

[ Absent ] [ Present ]

Infiltrative/autoimmune
disorder diagnosed

[ Normal ] [ Abnormal ]

[Yes] [No]

Tx
malignancy

Consider

Tx underlying
disease

[ F-U MRI in 3-6 mo ]

« Biopsy and/or
FDG-PET scan

Stable

[ F-U MRI periodically ]

Rapid progression

Figure 2. Suggested algorithm for diagnosis and management of pituitary stalk lesions. ACE, angiotensin-converting enzyme; AFP, a-fetoprotein;
CT, computed tomography; CSF, cerebrospinal fluid; CXR, chest X-ray; FDG-PET, fludeoxyglucose positron emission tomography; F-U, follow-up;

hCG, human chorionic gonadotropin; Tx, treat.
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this category was ectopic neurohypophysis. The charac-
teristic bright signal of the neurohypophysis on MRI in
these patients is typically detected in the floor of the third
ventricle or along the infundibulum. The sella turcica and
anterior pituitary may be small and the infundibular stalk
is absent or hypoplastic (4).

Most patients with neurosarcoidosis presented with a
uniformly thickened pituitary stalk on MRI. Contrast-en-
hanced MRI is the preferred imaging test in central ner-
vous system sarcoidosis (5). In a series of 29 patients with
neurosarcoidosis, 38% showed meningeal enhancement,
and 43 % had multiple white-matter lesions (6). Pituitary
stalk thickening and hypophyseal and hypothalamic in-
filtration have also been described (7).

Xanthoma disseminatum involving the hypophyseal
stalk had a pyramidal pattern of enhancement on MRI.
This rare histiocytosis syndrome is characterized by dis-
seminated xanthomatous lesions that involve the skin,
particularly the flexor folds and eyelids; the central ner-
vous system, respiratory tract, and gastrointestinal tract
may also be affected (8, 9). The clinical course of xan-
thoma disseminatum is usually benign, with spontaneous
resolution of the cutaneous lesions over several years;
however, involvement of important anatomical struc-
tures, such as the pituitary stalk, may cause serious com-
plications (10, 11). For example, in our series, a 47-year-
old woman presented with visual field deficits and
panhypopituitarism; her head MRI showed an expansile
process involving the sella turcica that was invading both
cavernous sinuses, eroding the dorsum sella, and involut-
ing into the prepontine cistern. Transsphenoidal resection
followed by histopathological analysis revealed the
diagnosis.

Of the neoplastic lesions, lymphomatous involvement
of the pituitary stalk most frequently enhanced in a V-
shaped pattern on MRI. Most metastatic solid cancers
were either V-shaped or round on contrast-enhanced
MRI. Although brain metastases account for more than
half of intracranial tumors, metastases to the pituitary
stalk have been reported rarely (12, 13). In our study, the
most common primary tumors were breast and lung car-
cinomas, the same primary malignancies that typically me-
tastasize to the brain (14) and to the sella (15-17). Schu-
biger and Haller (13) studied the MRI characteristics of 7
symptomatic hypothalamic-pituitary metastases and
found that 4 also involved the suprasellar area. They were
all dumbbell-shaped, with a small bridge of tissue con-
necting the sellar and suprasellar portions. Only 1 of these
7 tumors was located centrally in the infundibulum (13).
We found no direct correlation between a specific pattern
of gadolinium enhancement on MRI and either germino-
mas, astrocytomas, or craniopharyngiomas.
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In this series of pituitary stalk lesions, the largest re-
ported to date, we have characterized the lesions with re-
gard to the etiological spectrum and radiological appear-
ance. In addition to its retrospective nature, our study has
several limitations. A referral center bias may have af-
fected the types of cases included. For example, the dis-
tribution of diagnoses we are reporting may be prone to
selection bias and may underestimate many undiagnosed
asymptomatic lesions or lesions with lower clinical im-
pact. However, the referral center bias might be counter-
balanced by the fairly large number of lesions (almost one
third) diagnosed incidentally. The main limitation of our
study is the lack of tissue-confirmed diagnoses. Given the
risks associated with obtaining histological samples from
the pituitary stalk, even in the group presented, the diag-
nosis was frequently based on other clinical findings and
serial imaging. Therefore, it is prudent for the clinician to
follow a stepwise process to diagnose and manage patients
with pituitary stalk lesions. Our general approach to these
patients is outlined in Figure 2. For the most challenging
lesions, an individualized approach, guided by clinical ex-
pertise, remains the best strategy.

In conclusion, pituitary stalk lesions have various eti-
ologies that are not always clinically apparent. MRI ded-
icated to the hypophyseal area remains a key tool in guid-
ing the diagnosis, especially when used in conjunction
with the clinical context. Both anterior and posterior pi-
tuitary deficiencies are frequently present in patients with
infundibular lesions. There are no good imaging predic-
tors of hypopituitarism other than the extent of the lesion
to the hypothalamus and pituitary gland. Thus, clinical
evaluation and biochemical testing for hypopituitarism, as
well as periodic follow-up, remain imperative in all pa-
tients with pituitary stalk lesions.
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