
Metastatic disease in the pituitary gland accounts for
only 1% of all pituitary tumor resections, but appears to
occur more frequently with certain types of cancer.7,21 Be-
cause of its relative rarity, there are comparatively few re-
ports offering discussions of diagnosis and treatment mo-
dalities. In this paper, we review the literature on pituitary
metastases and summarize the prevalence of this disease.
We discuss associated clinical and neuroimaging findings,
evaluate recommendations for treatment, and review pa-
tient outcomes.

PREVALENCE OF PITUITARY METASTASES

Authors of reports on large autopsy series have stated
that pituitary metastases occur in between 1 and 3.6% of
patients with malignant tumors.1,15,19 If one considers au-
topsy series in which both the pituitary and surrounding
sella turcica have been evaluated, however, rates of metas-
tasis as high as 27% have been reported to occur in this
area.24 Breast cancer is the most common tumor to metas-
tasize to the pituitary gland; its frequency is followed by
that of lung cancer. Prostate,6,17 renal cell,14,26 and gastroin-
testinal cancers,11 and lymphoma,16 leukemia, thyroid car-
cinoma,2,5 and plasmocytoma3,10 have also been reported

(Table 1).7 Despite the association with breast cancer,
there does not appear to be any significant sex predomi-
nance with pituitary metastases.15,22,25

Breast and lung cancer are the two most common forms
of malignant tumors, which partially accounts for the high
proportion of pituitary metastases from these two types of
cancer. In specifically looking at breast cancer, there ap-
pears to be an increased rate of pituitary metastases with
this malignant tumor. Histological examinations of pitui-
tary glands obtained during hypophysectomy for pallia-
tion in end-stage breast cancer and from autopsy series
have documented pituitary metastases in 6 to 29% of
breast cancer patients.1,8,9,18,24 Some authors theorize that
the hormonal environment of the pituitary gland may at-
tract breast cancer cells and provide an optimal environ-
ment for these malignant cells to thrive, accounting for the
higher prevalence of pituitary metastases associated with
this disease. 

LOCATION OF METASTASES WITHIN THE
PITUITARY

Authors of early series have reported that the majority
of pituitary metastases occur in the posterior pituitary, but
some dispute this claim. In a series of 88 cases of carci-
noma that had metastasized to the pituitary, Teears and
Sliverman25 reported that 57% of the lesions localized to
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Abbreviations used in this paper: DI = diabetes insipidus; MR =
magnetic resonance.
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the posterior pituitary alone, 13% to the anterior pituitary
alone, 12% to both lobes, and the remaining to the capsule
or stalk. These authors hypothesized that the posterior pi-
tuitary, by receiving a direct arterial blood supply, is more
likely to develop metastases than the adenohypophysis,
which receives its blood supply from the hypophysial por-
tal system. 

Some authors have suggested that certain malignant
diseases such as breast cancer may have an increased af-
finity for the adenohypophysis because of a nascent hor-
monal attraction. Two series limited to pituitary metas-
tases from breast carcinoma have shown a preponderance
of anterior pituitary involvement, with 70 and 82% rates
of anterior pituitary involvement, respectively.8,18 The re-
ported metastatic involvement of the neurohypophysis
and adenohypophysis is summarized in Table 2; there is a
trend toward increased rates of anterior pituitary involve-
ment associated with breast cancer.

FINDINGS

Clinical Findings

Based on findings in early autopsy series, it appears
that the majority of pituitary metastases are clinically
silent. In the autopsy study conducted by Teears and Sil-
verman25 only 7% of pituitary metastases were symp-
tomatic. Among the more commonly reported symptoms
are DI, ophthalmoplegia, headache/pain, visual field de-
fects, and anterior pituitary dysfunction (Table 3). 

Authors of many studies have reported especially high

rates of DI in their series of patients; this condition was
thought to be caused by an increased prevalence of poste-
rior pituitary involvement.25 Morita, et al.,22 have noted
that DI is more common in patients with symptomatic
pituitary metastases than in those with symptomatic ade-
nomas. Approximately 60% of the patients treated by
these authors for pituitary metastases had DI, whereas
only 1% of their patients with adenoma presented with
this condition. Other authors have reported that between
14 and 20% of patients presenting with DI will have pitu-
itary metastases.9,12

Because of the invasiveness of tumors that metastasize
to the pituitary, they are also likely to produce visual def-
icits from suprasellar extension and painful ophthalmo-
plegia from invasion of the cavernous sinus.11,22,23 Many
authors emphasize that anterior pituitary hormonal dys-
function is probably underreported in patients with this
disease because a significant percentage of patients are
likely to decline as a result of their systemic disease, thus
masking the symptoms of anterior pituitary dysfunction. 

In some patients, symptoms related to pituitary metas-
tases may be the first manifestation of a malignant neo-
plasm. Morita and colleagues22 and Branch and Laws3

have noted that, in a significant percentage (56 and 64%,
respectively) of patients exhibiting symptoms, the pitu-
itary symptoms were the initial presentation of malignant
disease. 

Neuroimaging Findings

Sensitive and specific criteria for differentiating pitu-
itary metastases from pituitary adenomas have not been
reported. Many authors place more emphasis on clinical
history than on neuroimaging findings. In older patients,
patients with a history of a malignant neoplasm, and pa-
tients with symptoms such as DI and ophthalmoplegia,
metastasis should be strongly considered for a pituitary
mass (Fig. 1). A few imaging characteristics have been re-
ported to be helpful in differentiating pituitary metastases
from pituitary adenomas; these include the following: 1)
thickening of the pituitary stalk;20,22 2) loss of a high-inten-
sity signal from the posterior pituitary;4 3) isointensity on
both T1- and T2-weighted MR images;20 4) invasion of the
cavernous sinus;20 and 5) sclerotic changes around the
sella turcica.13 Although these findings may indicate the
possibility of metastases, they are in no way specific for
pituitary metastases. 
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TABLE 1
Primary malignant tumors associated with pituitary metastases:

a comparison of two studies

Percentage of Patients

Teears & Silverman, 1975 Morita, et al., 1998
Type of Primary Tumor (88 patients) (36 patients)

breast 40 33
lung 33 36
prostate 3 3
colon/intestinal 2 3
liver 0 3
renal cell 0 3
other 22 19

TABLE 2
Location of metastases within the pituitary gland

Percentage of Patients

Gurling, et al., Teears & Marin, et al.,
1957* Silverman, 1975 1992*

Location (11 patients) (88 patients) (36 patients)

anterior pituitary alone 82 13.6 41.6
posterior pituitary alone 18 56.8 16.7
both anterior & 0 12.5 30.6

posterior pituitary
capsule, stalk, other 0 17.1 11.1

* Includes breast cancer only.

TABLE 3
Presenting symptoms and signs in patients

with symptomatic pituitary metastases

Percentage of Patients

Max, et al., Branch & Laws, Morita, et al.,
1981 1987 1998

Symptom/Sign (28 patients) (14 patients) (36 patients)

DI 71 29 61
anterior hypopituitarism 7 43 47
retroorbital pain/headache 0 69 39
visual deficits 7 50 33
ophthalmoplegia 15 43 25
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TREATMENT FOR PITUITARY METASTASES

Multiple treatment modalities exist for pituitary metas-
tases including resection, radiation therapy, and chemo-
therapy.17 Because of the rarity of this tumor and its asso-
ciation with end-stage metastatic disease, no significant
studies are available in which these various treatment mo-
dalities are compared.

Resection has most commonly been performed via a
transsphenoidal surgical approach, but subfrontal and
other approaches have been reported. Gross-total resec-
tion is difficult for a number of reasons, including the vas-
cularity of the tumor, resulting in heavy bleeding; local in-
vasiveness into the surrounding bone and cavernous sinus;
and infiltration of the hypothalamus and optic nerves.7,10,17

Reports on two surgical series have indicated no differ-
ence in survival attributed to resection. In a review of 36
patients with symptoms, Morita, et al.,22 found no statisti-
cally significant difference in survival in the 21 patients
who underwent surgery. The authors did note an improve-
ment in survival times when local tumor control was
achieved, but this usually required multiple treatment mo-
dalities. They also found an improvement in symptoms
(visual acuity, pain, and ophthalmoplegia) and quality of
life after aggressive tumor resection and radiation therapy.
Other authors have confirmed improved quality of life,
but no survival benefits associated with surgery.3 Of the
presenting symptoms, anterior pituitary hormonal dys-
function appears to be the least likely to improve in re-
sponse to aggressive management. 

In most series adjuvant radiation therapy has been used
for pituitary metastases, but there is debate about whether
the radiation should be directed to the parasellar region
alone or to the entire brain. Proponents of limited parasel-
lar region irradiation favor a limited field to reduce the
side effects of whole-brain irradiation. Those favoring
whole-brain irradiation have noted that these tumors can
spread via meningeal pathways or by direct extension out
of the limited treatment field. At this time, there are in-

sufficient data to support one radiotherapy philosophy
over the other. Although not reported in the literature,
radiosurgery may have a role in the treatment of pituitary
metastases.10

Chemotherapeutic agents have been widely used, but
success rates have not been published in the literature on
pituitary metastases. As chemotherapeutic advancements
continue for the treatment of these malignancies, we may
see improvements in outcome. 

OUTCOME OF PATIENTS

The vast majority of cases of pituitary metastasis occur
in association with multiple systemic metastases and are
typically associated with end-stage disease. In an autopsy
series, Kovacs15 found metastatic lesions in other organs in
all 18 patients with pituitary metastases. Even in patients
in whom no other metastatic disease was noted on the ini-
tial metastatic workup report, the prognosis remains grim,
because a majority of these patients will harbor micro-
scopic metastatic lesions not detected on evaluation. Mor-
ita, et al.,22 reported that 13 of 17 patients without addi-
tional sites of metastases at the time of initial diagnosis
died of other metastases within 18 months. Mean survival
rates have been reported to be between 6 and 22 months,
independent of the treatment strategy.3,22

CONCLUSIONS

Pituitary metastases are rarely seen by neurosurgeons
but should be considered in the differential diagnosis for
older patients, patients with a history of malignancy, and
patients with symptoms such as DI or ophthalmoplegia.
Although the prognosis is poor because of uncontrolled
systemic disease, there may be a role for resection in a
select group of patients to alleviate symptoms and im-
prove quality of life. 
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Fig. 1. Gadolinium-enhanced T1-weighted MR images obtained in a 75-year-old man with a history of renal cell carci-
noma who presented with diplopia, due to sixth cranial nerve palsy, and a pituitary mass. Left: Axial image revealing a
1.5-cm-wide intrasellar mass. Right: Sagittal image demonstrating a pituitary mass with thickening of the pituitary stalk.
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