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Metastatic Breast Carcinoma to the Pituitary Gland that
Presented as Diabetes Insipidus: A Case Report
Case Report

Abstract
Background: Bones, lungs and liver are the most common sites of primary
breast tumors. Metastases to the pituitary gland are rare and usually indicate
widespread malignant disease. The more frequent manifestations of pituitary
gland involvement are diabetes insipidus and visual disturbances.

Case Report: This is a 45-year-old woman who was presented with headache,
visual disorders, polyuria, polydipsia, significant hypernatremia and dyspnea.
The clinical examination revealed a palpable mass in the right breast, while the
imaging evaluation showed extensive lung, liver, brain and bone metastases and a
metastatic lesion in the pituitary gland, which was compatible with the symptoms
of the patient. She received desmopressin for diabetes insipidus control, and
underwent whole brain - orbital irradiation and chemotherapy, with resolution of
her symptoms and partial remission of the disease. This case shows that diabetes
insipidus may be the first manifestation of metastatic breast cancer and early
detection and treatment, can improve the associated symptoms.
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Introduction

The most common metastatic sites of primary breast tumors
are bones, lungs and liver [1-4]. Metastases to the pituitary gland
are rare [1,2]. They are asymptomatic in 7% of cases [1,5], but
when signs and symptoms appear, these are mainly diabetes
insipidus (when the pituitary posterior lobe is involved),
headache, visual disturbances [6,7], and endocrine abnormalities.

Metastases to the pituitary gland as the first manifestation
of the disease are uncommon [8,9] and maybe the only site
of metastases [10,11]. Sometimes, it is difficult to distinguish
between malignant and benign lesions in the pituitary gland.
When the pituitary metastases occur, it is important to control
the local disease, particularly to alleviate the symptoms [3,12,13].
The prognosis depends on the location and extent of the primary
tumor, rather than the pituitary lesion [1]. As survival of metastatic
breast cancer improves, pituitary metastases may appear more
frequently [3,14,15].

Case Presentation

A 45-year-old woman was admitted to the Emergency
Department of our hospital on May 2015 due to headache
(retrobulbar), visual disorders (blurred vision), polyuria (14lt/
day), polydipsia, dyspnea, weakness, weight loss, progressing
during the last months. The patient , originated from Albania,
had a free personal medical history and in her family history
there is an aunt with breast cancer, diagnosed at the age of 60.
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Physical examination revealed a palpable mass in the right breast,
and palpable liver. The laboratory tests showed normochromic
normocytic anemia (Hb=7.4 g/dl, Hct=23.4%), elevated
cholestatic enzymes (γGT=423 U/l, ALP=237 IU/l) and significant
hypernatremia (serum sodium=160mmol/l). The patient initially
underwent a mammography and then a breast MRI, which
showed a 38 x 21 mm lesion in the lower inner quadrant of the
right breast. Computed abdomen and chest tomographies were
performed and revealed several pulmonary and liver metastases.
Bone scan showed multiple secondary lesions. Hypernatremia,
polyuria and polydipsia raised suspicion of diabetes insipidus,
confirmed by a low urine specific gravity (<1005). A fluid
deprivation test was then performed to determine the cause of
polyuria (the specific gravity and osmolality of urine weren’t
increased, so we didn’t have a primary polydipsia) and we
continued administering of desmopressin (DDAVP) in which
our patient responded by reducing the polyuria >50%, so it was
central diabetes insipidus (defect in ADH production) and not a
nephrogenic one (defect in the kidneys’ response to ADH). Core
needle biopsy from the breast lesion concluded in a diagnosis
of a grade III ductal adenocarcinoma (Figure 1), estrogen and
progesterone receptor- positive with overexpression of the
HER-2 protein. Ophthalmological assessment revealed bilateral
exudative retinal detachments, due to bilateral retinal metastases.
The patient then underwent a brain CT scan, with a 2 cm
homogeneously enriched focal lesion emerging in the right frontal
lobe, compatible to metastasis, and several smaller scattered in
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the brain parenchyma. Parallelly, an 8 mm enriched lesion in
the pituitary fossa was also depicted, compatible either with a
pituitary adenoma or a metastasis. To clarify the nature of the
lesion, pituitary MRI was performed, which showed an 8.5 x 6.5
mm mass lesion in the pituitary stalk, which argued for metastatic
disease, with hemodynamic pattern similar to the metastasis in
the right frontal lobe (Figure 2). The MRI findings confirmed
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the diagnostic suspicion of central diabetes insipidus, as was
shown by the signs and symptoms of the patient (hypernatremia,
polyuria, polydipsia, low urine specific gravity), which is a result
of hyposecretion of antidiuretic hormone. An increase in prolactin
levels, 1115 mIU / L (normal levels are less than 500 mIU/L) was
also found. Thyroid function and ACTH levels were normal.

Figure 1: Ductal carcinoma, grade III, (NOS) not otherwise specified (NOS) or (NST) no special type. Irregular infiltration of stroma by sheets, cords
and individual neoplastic cells. Big, pleomorphic cells with big, hyperchromatic or vesicular nuclei, with prominent nucleoli. Tubular formation are
absent.

Figure 2: Sagittal pre-contrast T1-weighted MR image showing normal pituitary gland with tumor located in the in the pituitary stalk pointed by
arrows.
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The written informed consent of the patient was obtained
and she underwent whole brain and orbital irradiation (3000
cGy in 10 fractions, daily, from Monday to Friday) (Figure 3).
At the same time, the patient received desmopressin, with a
gradually increasing dosage (initially 60mcg daily and then
120mcg daily), which resulted in controlling symptoms of central
diabetes insipidus. Consequently, the patient was treated with
immunotherapy and chemotherapy (pertuzumab, trastuzumab,
docetaxel for 8 cycles every 3 weeks and then continued on with

Figure 3: Whole brain - Orbital radiotherapy field.

Discussion

Metastases to the pituitary gland are considered unusual [2],
representing 1% of the tumors in the pituitary gland, and 3-5% of
patients with carcinoma [10,16]. Several tumors can metastasize
in the pituitary gland, but the most common primary sites are
lung and breast [3,4,12]. 36% of pituitary metastases from lung
and 33% from breast cancer [3,4,12].

The gastrointestinal tract, prostate, kidney, thyroid gland,
pancreas, may be other sites of primary tumors which metastasize
in the pituitary gland [1,5]. The posterior lobe of the pituitary
gland is the more often involved area, due to the richest blood
supply.

The possible mechanisms for development of these metastases
are the following:
a) Hematogenous spread

b) Direct extension from an adjacent affected bone
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pertuzumab and trastuzumab). Anti-HER’s-2 antibodies, plus the
receptor activator of nuclear factor κ B ligand (RANKL) inhibitor
(denosumab) is still administering. The patient is still alive,
with full control of central diabetes insipidus and with partial
remission of the pituitary tumor. Diabetes insipidus may occur in
the course of the disease in a patient with metastatic breast cancer.
The particularity of our patient, is that the disease appeared with
symptoms of diabetes insipidus.

c) Meningeal spread through the suprasellar cistern
[10,12,17].

Metastases to the pituitary gland, are usually silent and only
7% are symptomatic [1,5]. The most common manifestation
is diabetes insipidus because of the posterior pituitary lobe
involvement. Endocrine disorders due to anterior pituitary
lobe tumor extension (e.g. hyperprolactinaemia,) retrobulbar
headache, visual disturbances and ophthalmoplegia can also
occur [3,7,12].

The localization of the lesion in the pituitary stalk assists
the differentiation between malignancy (e.g. metastasis) and
benign causes (e.g. adenoma). The presence of diabetes insipidus,
which may rarely be the first manifestation of metastatic disease
[3,18], facilitates the differentiation between the two situations
[3], as was the case we presented and which usually responds
to desmopressin. Furthermore, significant increase of prolactin
is found mainly in adenomas, while smaller increase appears
when the stalk of the pituitary gland is involved [3,19]. Upon MRI,
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pituitary metastases are isointense on T1 weighted images with
high intensity on T2 weighted images, while adenomas tend to be
isointense on T1 and T2 [20,21]. Suspicion of pituitary metastases
is stronger when there is a progressive worsening of symptoms,
increased age and history of malignancies [1,3].
The management of pituitary metastases includes intensive
local therapy [3,22], with surgical resection, conformal three
dimensional radiotherapy and stereotactic radiotherapy
combined with endocrine therapy and chemotherapy [23,24]. In
the case of visual disorders, surgical intervention can improve the
symptoms [7,25].

Learning Points

I. Although pituitary metastases are rare, suspicion should be
strong in patients with diabetes insipidus, headache, and
visual disturbances.

II. Diabetes insipidus may rarely be the first manifestation of
breast or lung cancer.

III. Prolactin levels and MRI findings can help in differentiation
of pituitary adenoma from pituitary metastases.

IV. Local control of the disease, with radiotherapy or surgery, is
important, particularly to alleviate the symptoms.
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