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Abstract

Metastases to the pituitary gland and hypothalamus commonly 
occur with breast cancer in women. It is unusual and rare if these 
metastases are discovered late (10 or more years of primary tumor 
diagnosis), follow an indolent course and have radiological features 
suggestive of the inflammatory process. We report a case of a 71 years 
old female who presented with collapse, which was suspected second-
ary to adrenal crises, and gradual deterioration of visual acuity on the 
background of treated breast cancer (10 years ago) with no disease 
recurrence for five years of surveillance mammography. She was found 
to have panhypopituitarism. Her pituitary profile was stable on hor-
mone replacement (Hydrocortisone, Levothyroxine and Desmopres-
sin), and pituitary MRI was suggestive of the inflammatory process. 
She was treated with higher doses of steroids which did not give any 
clinical or radiological improvement on serial pituitary imaging. Blood 
tests, including ACE levels, Treponemal antibodies, Quantiferon for TB, 
autoimmune screen and CSF investigations, including cytology for ma-
lignant cells, ACE levels, fungal & mycobacterial cultures and viral PCR, 
all came back negative, which ruled out any inflammatory pathology. 
CT thorax abdomen & pelvis and FDG PET CT of the whole body did not 
show any evidence of occult malignancy. A pituitary biopsy confirmed 
metastasis from the known breast carcinoma with immunohistochemi-
cal evidence of neuroendocrine differentiation in the primary tumor. 
This case illustrates that pituitary metastasis from breast cancer can 
present ten years after the initial diagnosis and can follow an indo-
lent course with no metastasis elsewhere. Radiological features can be 
atypical of metastatic lesions.
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Figure 1: MRI pituitary (May 2019) with contrast - Coronal T2 
image (a) showing an enlarged and hypo-intense pituitary gland 
with a thickened infundibulum. Post-contrast Sagittal T1 image (b) 
shows an enlarged enhancing pituitary gland with a central non-
enhancing focus and enhancement of the infundibulum (arrow). 

Introduction

Pituitary and sellar region tumours account for 15% of all 
brain tumours. The most common are adenomas, but other 
tumours like craniopharyngiomas, germ cell tumours, mesen-
chymal tumours and metastatic deposits are also seen, repre-
senting 1% of all surgical cases of pituitary tumours [1,2]. Breast 
cancer is one of the most common malignancies that metas-
tasise to the brain accounting for 15% of all brain metastasis 
only preceded by lung cancer (48%) [3]. Pituitary metastasis is 
commonly secondary to lung and breast carcinomas. Still, late 
presentation, defined as metastasis after ten or more years of 
primary diagnosis [3], is rare, yet late metastatic presentation 
with no metastasis elsewhere is infrequent. 

We report a case of hypopituitarism secondary to pituitary 
metastatic breast cancer in a 71-year-old woman.

Case presentation

71 year mobile, independent lady was diagnosed with pan-
hypopituitarism with corticotroph, thyrotroph, gonadotroph 
failure and cranial diabetes insipidus during hospital admission 
in May 2019. Her pituitary MRI with contrast showed enlarged 
pituitary with nodular thickening of the stalk and absented pos-
terior bright spot (Figure 1). She was started on hydrocortisone, 
levothyroxine and desmopressin. Her case was discussed in the 
pituitary Multidisciplinary Team (MDT) meeting, and the rec-
ommendation was made to repeat an MRI pituitary following 
three months of oral prednisolone 30 mg. 

Her repeat pituitary MRI in September 2019 showed a reduc-
tion in the thickness of the pituitary stalk with no suprasellar or 
cavernous extension (Figure 2). Furthermore, her steroid dose 
was weaned down to the physiological dose of hydrocortisone 
in February 2020.

She had a history of breast carcinoma treated with a left 
mastectomy and axillary node clearance in May 2010, followed 
by adjuvant chemotherapy. In addition, she had hormonal 
therapy with Letrazole until five years ago. Annual surveillance 
mammograms from 2011-2015 showed no evidence of disease 
recurrence. 

She had a regular endocrine follow-up. Her pituitary profile, 
including serum & urine osmolality and urinary sodium, re-

Figure 2: MRI pituitary - Post contrast Sagittal T1 image showing 
largely stable appearances with some reduction in the overall size 
of the pituitary gland (arrow).

mained stable on hormonal replacement. She was seen by an 
optometrist in May 2020 for the sudden loss of vision in the 
left eye without ocular pain and diplopia. She had reduced Vi-
sual acuity in the left eye with normal optic disc and macula 
but the loss of neural tissue on disc scans. On review by the 
ophthalmologist, the impression of compressive optic neuropa-
thy versus steroid-induced glaucoma was established. Although 
repeat pituitary MRI at that stage showed no change in the size 
of the relatively bulky pituitary, imaging features were sugges-
tive of lymphocytic hypophysitis. Furthermore, the response to 
the short synacthen test was insufficient; she was continued on 
long-term hydrocortisone. Unfortunately, she had complete vi-
sion loss in her left eye by July 2020.

She had another ophthalmologist review in September 2020 
due to reduced vision in the right eye. MRI brain showed wors-
ening elevation of the left-sided optic chiasm, which was swol-
len. Early high T signal change on the left side of optic chiasm 
in the pre-chiasmatic segment of the left optic nerve was noted 
(Figure 3). MRI pituitary showed progression of enhancing sellar 
and hypophyseal lesion with extension into the planum sphe-
noidale and left clinoid process. Overall, the findings suggested 
relapse of an inflammatory process (Figure 4). She stayed on 
hydrocortisone 20 mg daily. 

Figure 3: MRI Brain with contrast - Coronal T2 image showing pro-
gressive changes with the extension of T2 hypo intense soft tissue 
signal extending onto the suprasellar region and involving the left 
side of the optic chiasm (long arrow) and surrounding the left in-
ternal carotid artery (short arrow).
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Figure 4: MRI Pituitary with contrast - Sagittal Post contrast T1 im-
ages (a, b) show progressive changes with enhancing soft tissue in 
the suprasellar region extending along the planum sphenoidale. A 
new focus of cerebellar leptomeningeal surface enhancement was 
also identified (long arrow).

She was admitted in September 2020 with a collapse and 
was treated for a suspected adrenal crisis. She also developed 
gradual visual deterioration in her right eye. As per MDT, she 
was given three doses of 250 mg IV methylprednisolone. MRI 
pituitary done pre- and post-methylprednisolone showed an 
unchanged appearance as the post-steroid scan was performed 
too early to demonstrate the effect of steroid therapy. Unfor-
tunately, visual acuity in the right eye did not improve signifi-
cantly.  

During hospital admission, a neurologist review led to the 
impression of neurosarcoidosis. Lumbar puncture for microbiol-
ogy & cytology for malignant cells, serum/CSF ACE levels, auto-
immune screen, serum treponemal antibodies and Quantiferon 
tuberculosis testing were performed, which all came back nega-
tive.

She was discharged home with Prednisolone 60 mg daily, 
aiming to repeat an MRI pituitary with contrast in a few weeks to 
assess steroid response. MRI pituitary (October 2020) showed 
a slight reduction in the Dural/cavernous sinus and suprasellar 
enhancing nodular tissue.

Meanwhile, she stayed under regular endocrine, neurology, 
ophthalmology and neurosurgery follow-up and was discussed 
repeatedly in pituitary MDT. As a result, steroids were slowly 
weaned to physiological doses without any clinical change.

CT thorax, abdomen and pelvis in December 2020 showed 
no evidence of occult malignancy or breast cancer recurrence. 
Whole-body Fludeoxyglucose (FDG) Positron emission tomog-
raphy CT showed equivocal FDG uptake within the pituitary 
gland, and no FDG avid primary or secondary malignancy was 
demonstrated elsewhere. There was no convincing evidence of 
extracranial lymphoma or sarcoidosis on FDG PET CT. Hence, 
she remained in a diagnostic dilemma.

She had a repeat diagnostic lumbar puncture in January 
2021 to look for biochemical evidence of neurosarcoidosis or 
lymphoma, which returned normal. MRI brain & whole spine in 
Feb2021 showed deposits in the cerebellum at the level of the 
4th ventricle along with intra-spinal deposits (Figure 5)

MRI pituitary & whole spine in May 2021 showed progres-
sive disease, particularly in the anterior cranial fossa and cauda 
equine. After discussion in Pituitary MDT, it was unanimously 
decided to proceed with pituitary biopsy, given diagnostic un-
certainty.

Figure 5: Sagittal Post contrast T1 images (a) through the midline 
of the brain show progressive enlargement of the cerebellar le-
sion (yellow arrow) and (b) showing further foci of leptomeningeal 
enhancement along the lower spinal cord and cauda equine nerve 
roots (black arrows).

She underwent an endoscopic transsphenoidal biopsy in 
May 2020. Histopathology from pituitary samples showed fi-
brosis with hemosiderin deposition and infiltration by cytologi-
cally atypical epithelial cells showing glandular differentiation. 
Immunohistochemical staining was focally positive for CK7 and 
negative for CK20. It was positive for GATA3, oestrogen and 
progesterone receptors and very focally for gross cystic disease 
fluid protein. It was negative for PAX8. Ki-67 immunostaining 
showed a high proliferation rate. There was some immunohis-
tochemical evidence of neuroendocrine differentiation with 
positive immunostaining for chromogranin and synaptophysin 
(Figure 6). Given this, immunostaining for these markers was 
retrospectively performed on the breast carcinoma. Although 
the primary breast carcinoma did not show morphological fea-
tures suggestive of neuroendocrine differentiation, it was also 
positive for these markers. The morphological and immunohis-
tochemical findings were in keeping with metastasis from the 
previous primary breast carcinoma. 

Figure 6: (A): Hematoxylin and eosin-stained section of primary 
ductal carcinoma of the breast, with glands infiltrating fat. (B): He-
matoxylin and eosin-stained section of the pituitary lesion showing 
cytologically atypical glandular epithelial cells. (C): Positive nuclear 
immunostaining for progesterone receptor (brown). (D): Positive 
nuclear immunostaining for GATA-3 (brown) (E): Positive nuclear 
immunostaining for Ki-67 (brown) demonstrating high prolifera-
tion rate of tumour cells.
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She was referred to an oncologist to assess whether she was 
appropriate for chemo and radiotherapy. Still, unfortunately, 
she passed away due to cardiac arrest before any treatment 
was planned.

Discussion

Pituitary metastasis is primarily asymptomatic, but common 
presentations include headache, visual symptoms, visual field 
defects, diabetes insipidus and pituitary hormone deficiencies 
[4].

Metastasis commonly occurs in the posterior pituitary and 
is usually due to the homogeneous spread of malignant cells, 
which disseminate to the posteriorpituitary easier, supplied by 
the hypophyseal-portal-system [5]. While the posterior lobe of 
the pituitary is the most common site for metastasis, it can also 
involve the anterior pituitary and the stalk. Diabetes insipidus 
develops with posterior pituitary or stalk involvement, mani-
fested in less than 1 % of adenomas. In a series of 52 patients 
with pituitary metastasis, Heshmati et al. found that visual 
impairment (visual field defect or extraocular palsy) was the 
presenting complaint in 56% of subjects. Diabetes insipidussig-
nalled pituitary involvement in 40% of patients in their series 
[6]. However, in our patient, the symptoms of visual impair-
ment and diabetes insipidus were present. Still, the bulky stalk 
initially pointed towards inflammatory processes (lymphocytic 
hypophysitis, neurosarcoidosis) rather than adenoma or metas-
tasis. In addition, the breast cancer was well treated and fol-
lowed up, and the lady didn’t have any evidence of metastasis 
elsewhere, making pituitary metastasis less likely; hence, she 
was investigated for inflammatory processes. 

The most common site for pituitary metastasis is from the 
breast in females and the lungs in males [7]. Metastasis is also 
reported from kidneys, prostate and pancreas, but breast and 
lung entail two-thirds of pituitary metastasis [8]. The first mani-
festations are metastasis elsewhere, such as lymph nodes, lungs 
or bone. Metastasis to the pituitary gland occurs later, mostly 
detected incidentally and usually occurs in the end stages of 
cancer [6,9]. Contrary to this, our patient presented with pi-
tuitary metastasis without evidence of extra CNS metastasis 
supported by intensive investigations in the form of CT thorax, 
abdomen and pelvis and FDG PET, which led to a delay in the 
diagnosis as the pituitary MRI was also favouring the inflam-
matory process rather than metastasis and the possibility of 
pituitary metastasis without metastasis elsewhere is very small. 

It is challenging to diagnose pituitary metastasis; symptoms 
are non-specific, with few differences between metastatic le-
sions, inflammatory process and adenomas on neuroimaging, 
which can be misleading, as in our patient. Still, at the same 
time, it is vital to find whether a pituitary tumour is primary 
or secondary to guide the treatment. Hence tissue sampling 
is required in most cases. Once the lesion is confirmed to be 
metastatic, the therapy entails pituitary hormone replacement 
and symptomatic relief with local tumour control in the form of 
surgery followed by chemo-radiotherapy.  However, the prog-
nosis depends on the source and extent of the primary lesion 
[10]. Reported life expectancy ranges from 6 to 22 months but 
declines to 2-4 months in case of stalk invasion [4,9]. The surgi-
cal intervention can improve visual symptoms.

In our case, the diagnosis was challenging till the biopsy; 
breast cancer remained in remission for more than ten years, 
followed an indolent course and presented with metastasis to 

the pituitary gland before metastasising anywhere else.  

The case reflects that the metastatic lesions of the pituitary 
gland can mimic signs and symptoms of pituitary adenoma or 
inflammatory process, leading to a delay in diagnosis of several 
months. The absence of specific radiological signs make it dif-
ficult to distinguish these metastatic lesions from other more 
common benign pituitary lesions [11,12]. Usually, in clinical 
practice, breast cancer patients are followed up for 5-8 years af-
ter cancer treatment. Like this, few cases in the literature have 
been published stating it can present late, even after ten years 
of completed cancer treatment, emphasising the importance of 
extended follow-up post-cancer treatment [13].

Conclusion

To conclude, pituitary metastasis can present even ten years 
after the initial diagnosis of breast cancer. It can follow an indo-
lent course with no evidence of metastasis elsewhere. Radio-
logical features of pituitary metastasis may resemble inflamma-
tory pituitary processes.
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