Unusual presentation of more common disease/injury
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CASE REPORT

Pituitary metastasis from breast cancer presenting

as diabetes insipidus

Joseph F Gormally," Michael A Izard,? Bruce G Robinson,® Frances M Boyle”

SUMMARY

An 83-year-old woman developed pituitary metastasis
while being treated for metastatic breast cancer.

She presented with visual disturbance and headache
followed by thirst, nocturia and polyuria. A visual field
defect was present. MRI revealed a sellar mass
consistent with metastasis to the pituitary gland. She
was successfully treated with radiotherapy to the sella
and had improvement of her visual symptoms and visual
field defect. She then required ongoing treatment for
diabetes insipidus. Her symptoms had not shown any
sign of recurring up to 9 months after treatment.
Pituitary metastases are rare but should be suspected in
patients with metastatic cancer who present with
features similar to those seen here. With improvements
in survival in metastatic breast cancer, pituitary
metastases may be seen more commonly and active local
treatment is warranted given the possibility of resolution
of symptoms related to the pituitary metastases.

BACKGROUND

Even though metastases to the pituitary gland are
rare, this case illustrates that early detection pro-
vides a chance to initiate treatment which can dra-
matically improve the symptoms related to this
complication. As survival improves in metastatic
breast cancer, this complication may be seen more
frequently.

CASE PRESENTATION

An 83-year-old woman who was being followed up
for management of her metastatic breast cancer
presented with decreasing vision in the left eye,
headache and increasing thirst and polyuria pro-
gressing over a 2-month period.

She had originally been diagnosed with an inva-
sive ductal carcinoma of the right breast in 1996,
16 years previously. At that time she underwent
wide local excision followed by adjuvant radiother-
apy. The tumour was a 15 mm, grade 2 invasive
ductal carcinoma. There was no lymph node
involvement. It was strongly positive for oestrogen
receptors as well as progesterone receptors. She
then had endocrine therapy with tamoxifen for
2 years. Tamoxifen was ceased 2 years later due to
vaginal bleeding.

She had relapse of breast cancer 12 years later, in
2008, when she was diagnosed with bilateral small
volume lung metastases. She was given letrozole
with good response and had a 3-year period of
good disease control.

There was further progression of metastatic
breast cancer in 2011 when she was diagnosed with

bone metastases in the skull and a subcutaneous
nodule in the right supraclavicular fossa. She was
treated with radiotherapy to both sites and was
switched to exemestane with a good response.

She progressed well until October 2012 when
she presented to hospital after a syncopal event
while attending a concert. A non-contrast CT of the
brain was performed which revealed an incidental
8 mmX16 mmx8 mm mass with some calcifica-
tions which appeared to arise from the sella. Just
after this, prior to her oncology review in
November 2012, she had a bone scan which
showed progression of bone metastases. At this
review she also described a history of decreasing
vision in the left eye over the previous few months
along with increasing thirst and urinary frequency
over the previous few weeks.

On referral to an ophthalmologist, examination
revealed decreased visual acuity on the left, mea-
sured at 6/24. Vision in the right eye was 6/6. The
lenses were normal and the left macula had a
normal appearance on funduscopy as well as
optical coherence topography analysis. A visual
field defect was present in the left eye which was
demonstrated on a central 24-2 threshold test.

With the combination of visual changes, polyuria
and polydipsia, along with the prior incidental
finding of the mass in the sella on CT, MRI was
performed which revealed a T2 hyperintense mass
arising from the sella compressing the optic chiasm
(figure 1). The features of the mass on MRI were
consistent with a metastatic deposit and showed
enhancement with gadolinium (figure 2). This
irregular pituitary mass was new compared to MRI
from 2011 (figure 3).

Figure 1

Sagittal T1 MRI from November 2012
showing the development of an irregular pituitary mass
with thickened pituitary stalk.
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Figure 2 Axial T1 MRI postgadolinium from November 2012 showing
enhancement of the pituitary mass consistent with pituitary metastasis.

Pituitary function tests revealed a raised prolactin level of
2115 mIU/L (normal <500). Thyroid function and adrenocorti-
cotropic hormone levels were normal. A random serum cortisol
was 287 nmol/L (normal 140-700 nmol/L). Her serum sodium
was normal at 142 mmol/L (normal 135-145 mmol/L).

TREATMENT

After diagnosis of the pituitary metastasis along with progres-
sion of bone metastases, her systemic treatment was changed to
tamoxifen and she was given dexamethasone 4 mg daily. She
was referred for radiotherapy to the pituitary fossa.

She was treated with radiotherapy to the pituitary fossa and
received a total of 30 Gy in 10 fractions to the pituitary fossa
(figure 4). This resulted in a very significant improvement in her
visual fields as well as visual acuity, and she was achieving 6/9 in
the left eye at review in February 2013. Her headaches also
resolved following radiotherapy.

Concurrently, she was treated for diabetes insipidus and was
given desmopressin 10 ug intranasally daily. This improved her
thirst and was titrated up to 20 pg daily however she then devel-
oped hyponatraemia with the sodium level falling to 130 mmol/L.
With fluid restriction and reduction in the desmopressin dose back
to 10 pg her sodium level improved to 140 mmol/L with contin-
ued good control of her symptoms.

OUTCOME AND FOLLOW-UP
Following completion of radiotherapy to the pituitary fossa
there was resolution of the headaches and visual problems

Figure 3 Sagittal T1 MRI from January 2011, prior to development of
the pituitary mass.

Figure 4 Transverse view of radiotherapy treatment plan.

which continued to remain well controlled at follow-up
10 months later.

The diabetes insipidus remained well controlled and required
ongoing treatment with desmopressin. Her steroid dose was
weaned over the next few months and she was switched from
dexamethasone to prednisolone. At 10 months after the initial
diagnosis of pituitary metastases she remained on prednisolone
5 mg daily.

Her prolactin level also decreased over this time and stabilised
close to 1000 mIU/L.

A follow-up MRI of the brain in March 2013, 5 months after
the diagnosis of pituitary metastasis, showed significant
improvement in the pituitary gland with only residual mild
thickening of the pituitary stalk (figure 5).

DISCUSSION

Background

Metastases to the pituitary gland are a rarer cause of pituitary
masses. Pituitary adenomas are the most common cause of pitu-
itary masses accounting for up to 10% of all intracranial neo-
plasms.! Metastases to the pituitary gland account for about 1%
of pituitary tumours as found in a large autopsy series.” In one
case series which included an autopsy series, the incidence of
pituitary metastases was 3.6% while the incidence of pituitary
adenomas was only 1.8% in the same group.’ This could pos-
sibly indicate that in the presence of known cancer, pituitary
metastases could be more common than previously thought,

Figure 5 Sagittal T1 MRI with gadolinium from March 2013
post-treatment with radiotherapy showing reduction in the size of the
pituitary mass.
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given that in general, in a non-metastatic setting, pituitary aden-
omas account for about 849% of pituitary tumours.

Various cancers can metastasise to the pituitary gland but by
far the most common cancers to metastasise to the pituitary are
from breast and lung origin.’ In one case series of 36 patients
with symptomatic pituitary metastases, metastases from breast
cancer accounted for 33% of pituitary metastases and lung
accounted for 36%.° The higher frequency of metastases from
these sites may be related to the fact that these are among the
most prevalent cancers across both sexes.” Given that breast
cancer is a common cause of metastases to the pituitary gland, it
has been hypothesised by some authors that there could be a
hormonal relationship for the increased frequency of breast
metastases to the pituitary.® Despite breast and lung cancers
being the most common causes of pituitary metastases, there
does not however appear to be a significant sex predominance
with pituitary metastases

Presentation
The presentation of pituitary metastases can vary and in fact
most pituitary metastases may be clinically silent with one series
showing that only 7% were symptomatic.” When they are symp-
tomatic, the most common presentations are with diabetes insi-
pidus, anterior hypopituitarism, retroorbital pain/headache,
visual defects and ophthalmoplegia.® Interestingly, the presence
of diabetes insipidus is much more common in pituitary metas-
tases than in pituitary adenoma. As diabetes insipidus is such a
common feature of pituitary metastases, it can be useful in dif-
ferentiating pituitary adenoma from pituitary metastases. In
some cases, diabetes insipidus can be the presenting feature of
metastatic cancer.'?

The patient in this case presentation presented with diabetes
insipidus along with visual defects which fits the patterns
described in the literature.

Treatment

The management of pituitary and brain metastases in general
has improved over the past number of years. Earlier case series
of pituitary metastases showed relatively poor survival with one
study showing a median survival of 180 days.® Given that breast
cancer is one of the most common causes of pituitary metastases
and that many options now exist to treat metastatic breast
cancer, a more active approach to treatment, especially in oligo-
metastatic disease seems to be appropriate in many cases now.'!
The treatment modalities for pituitary metastases include surgi-
cal resection, three dimensional conformal radiotherapy and
stereotactic radiotherapy. Systemic treatment with endocrine
therapy or chemotherapy can also be used.

There is good evidence that local treatment directed at the
pituitary metastases can provide excellent relief of symptoms
associated with pituitary masses. Morita et al® showed in their
case series review that local control of tumour improved survival
and significantly improved disabling symptoms associated with
pituitary metastases including painful ophthalmoplegia and
visual field defects.

The role for surgery in the setting of metastatic disease seems
to be mainly in establishing the diagnosis. Surgery seems to be
recommended when a symptomatic mass is present and the
diagnosis is uncertain and when obtaining tissue would be
useful in establishing the diagnosis in patients with limited meta-
static disease.® 12 13 Diagnostic surgery, to guide treatment, has
been recommended in the setting of diabetes insipidus in
patients with known malignancy and a thickened pituitary stalk
on MRL' Chandler et al'® recommend that when pituitary

metastases are detected by frozen sections that pituitary surgery
be terminated and the patient should proceed to other treatment
modalities.

When metastases are likely, radiotherapy or y knife radiosur-
gery are good options for relief of symptoms. In a case series of
seven patients who had pituitary metastases treated with y knife
radiosurgery, resolution of symptoms was achieved in five
patients. Interestingly, the survival varied between 0.3 and
42 months and seems more related to the extent of disease else-
where than to the presence of the pituitary metastases.'>

Piedra et al'® also showed a good improvement in the symp-
toms of diabetes insipidus by using y knife radiosurgery and also
showed that there was minimal effect to the nearby visual appar-
atus and no pituitary failure.

Pituitary adenoma versus pituitary metastases

An important point is to be able to differentiate between pituit-
ary adenoma and pituitary metastases. In our case the prolactin
level was found to be significantly elevated, which raised the
question of whether a pituitary adenoma should be considered.

Generally a significantly elevated prolactin level is seen with
adenomas however, any hypothalamic-pituitary mass lesion
compressing the pituitary stalk can cause elevation of the prolac-
tin level (disconnection hyperprolactinaemia).'”

The hyperprolactinaemia seen in our case was most consistent
with stalk compression from metastatic disease. Prolactin levels
greater than 5000 mIU/L would be highly suggestive of primary
pituitary adenoma whereas lower prolactin levels between 2000
and 4000 mIU/L are consistent with stalk compression.'® This
was evident in our case where the initial prolactin level was
2115 mIU/L.

The MRI findings are useful in trying to differentiate the
cause of the pituitary mass lesion. Pituitary metastases are
usually isointense on T1-weighted images with a usually high
intensity on T2-weighted images. This is in contrast to aden-
omas which tend to be isointense on T1 and T2 although these
findings may not be highly specific. There is also homogenous
enhancement with gadolinium."?

Clinically, the rate of progression is usually much faster for
pituitary metastases than for adenomas. Pituitary metastases are
also likely to invade the surrounding skull base, including the
cavernous sinus and are much more likely to cause
ophthalmoplegia.'

CONCLUSIONS

Overall, although the pituitary gland is a less common site of
metastatic disease, it needs to be considered as a potential for
metastases. This is especially true in patients with breast or lung
cancer who present with diabetes insipidus, visual changes or
headache. The presence of diabetes insipidus in particular
should raise the concern for a pituitary metastasis.

Prolactin levels can be raised due to metastatic disease
however as in this case they tend not to be as high as with
adenoma. Pituitary stalk compression is the likely mechanism.
MRI is essential in establishing the diagnosis.

Treatment can include surgery, radiotherapy (limited field
radiotherapy and stereotactic, v knife radiosurgery. Patients may
need ongoing monitoring of pituitary function and treatment
for ongoing pituitary hormone deficiency as was the case for
this patient.

Metastases to the pituitary gland from breast and lung primaries
may indicate more advanced disease but despite this, local treat-
ment nearly always needs to be considered to provide improve-
ment in symptoms. In this case, despite the progression of disease
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to the pituitary gland, treatment with localised radiotherapy
proved very beneficial with resolution of the visual problems as
well as headaches.

Overall, as survival in metastatic breast cancer continues to
improve,'” 2° the incidence of pituitary metastases is likely to
increase. Therefore it is important to think about it in the
setting of diabetes insipidus, headache or visual disturbance and
even though treatment with radiotherapy may not improve life
expectancy, this case shows that it can dramatically improve the
symptoms caused by the pituitary metastases.

Learning points

» Pituitary metastases are rare but need to be considered with
a presentation with diabetes insipidus, headache or visual
disturbance in the setting of metastatic breast and lung
cancer particularly.

» Prolactin levels can help differentiate pituitary adenoma from
pituitary metastases with prolactin levels between 2000 and
4000 mIU/L consistent with stalk compression and levels
above 5000 mIU/L much more consistent with adenoma.

» Active local treatment with radiotherapy can provide
excellent improvement in the patient’s symptoms.
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