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Breast carcinoma metastasis to the lacrimal gland:
Two case reports
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Abstract. A 77-year-old female, with proptosis, reduced eye
motility and diplopia which had developed over two to three
months and a 69-year-old female with proptosis, oedema of
the eyelid, reduced motility and ptosis, which had developed
over three weeks, are presented in the present study. Computed
tomography scans revealed irregular lacrimal gland tumours
in the two patients. The two patients had history of breast
cancer. The first breast cancer metastasis in the lacrimal gland
demonstrated a cribriform growth pattern containing ductal
elements. The epithelial tumour cells stained positive for cyto-
keratin (1-8, 10, 14-16, 18 and 19), oestrogen receptor, epithelial
membrane antigen (EMA), carcinoembryonic antigen (CEA)
and gross cystic disease fluid protein 15 (GCDFP-15). The
second metastatic tumour was positive for EMA and estrogen
receptor, but variably positive for CEA and GCDFP-15. The
metastasis in the lacrimal gland was a pleomorphic tumour.
The tumour cells were positive for EMA and variably positive
for oestrogen and CEA. Metastases to the lacrimal gland are
extremely rare, and metastases to the lacrimal gland should
be considered in the diagnoses of lacrimal gland tumours.
The present study aimed to describe two such cases and draw
attention to breast carcinomas as a differential diagnosis and
the most frequent cause of lacrimal gland metastasis.

Introduction

Lacrimal gland tumours are uncommon. The most common
type of malignant lacrimal gland tumour are epithelial tumours,
including adenoid cystic carcinoma, which are responsible
for 58% of all malignant tumours in the lacrimal gland (1).
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Metastases to the lacrimal gland are rare (2) and only sporadic
cases have previously been reported. The gland may also be a
site of direct invasion from a neighbouring tumour (3).

Breast cancer is considered one of the most frequent solid
tumours to metastasize to the eye region (4,5). However, only
one previous report has described breast cancer metastasizing
to the lacrimal gland (2). Breast cancer metastasis to the sali-
vary gland, to which the lacrimal gland is often compared, is
considered markedly more common (6).

The present study reports two cases of metastases to the
lacrimal gland from breast cancer, presenting with massive
proptosis and a poor prognosis. Written informed consent for
the publication of this report was obtained from each patient
or their family.

Case reports

Case 1. A Tl-year-old female was referred to the ophthal-
mological department with a suspected retrobulbar tumour,
due to a rapidly (2-3 months) progressing left-sided proptosis
(Fig. 1A).

Examination revealed a proptosis of 11 mm, accompanied
by increased retrobulbar resistance. Eye motility was reduced
and when looking up and to the left the patient complained
of diplopia. The skin over the temporal orbital border was
thickened but without palpable tumour. Visual acuity was
6/60 in the right eye and 1/60 in the left eye. The intraocular
pressure was 20 mmHg in the right eye and 29 mmHg in the
left eye. A computed tomography (CT) scan revealed a 4-cm
tumour located laterally and superiorly to the left eyeball. The
tumour infiltrated the lateral and superior rectus muscle, and
eroded the lateral orbital wall and roof (Fig. 1B). The tumour
had spread intracranially to the frontal region of the brain
and had a 1 cm bone metastasis in the frontal region of the
cranium. A bone scintigraphy revealed multiple pathological
areas of increased activity, which explained the skeletal pain
the patient had experienced.

An incisional biopsy of the lacrimal gland tumour was
performed.

Eleven years previously a mammography had identified a
dense area with microcalcifications in the upper lateral quad-
rant of the patient's left breast. There was no palpable process.
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Figure 1. Characteristics of patients 1 and 2. (A) Left-sided proptosis and displacement of the eye of patient 1. (B) Computed tomography scan of the orbit
demonstrating a 4-cm tumour (red arrow) located laterally and superiorly to the left eyeball (patient 1). (C) Epithelial tumour with a cribriform growth pattern
in the lacrimal gland (HE; scale bar, 80 pm) (patient 1). (D) Fine-needle aspiration from the tumour in the left breast revealed slightly pleomorfic, epithelial
cells arranged in groups or as single cells in a mucoid material (HE; scale bar, 40 ym) (patient 1). (E) Breast tumour of patient 2 demonstrated tumour cells
arranged in solid clusters or trabeculi (HE; scale bar, 200 ym). (F) Lacrimal tumour of patient 2 demonstrated glandular tumour islands containing pleomorfic
epithelial tumour cells with prominent nucleoli (HE; scale bar, 50 ym).HE, haemotoxylin and eosin stain.

The patient refused treatment. A further mammography
conducted three months later demonstrated growth of the
tumour and fine needle aspiration revealed malignant tumour
cells. Growth of the tumour was monitored during the next
five years by control mammographies and ultrasound. During
these years a fine needle aspiration revealed an invasive ductal
carcinoma. The patient still refused treatment and no further
mammographies or clinical control measures were performed.

Following diagnosis of the orbital metastasis the patient
received palliative radiotherapy ten times towards the left eye
resulting in a cumulative subdosis of 29 Gy. The patient died
nine months following first contact with the ophthalmological
department.

Case 2. A 69-year-old female was referred due to proptosis of
the right eye, which had developed over three weeks. Clinical
examination revealed proptosis of 5 mm, oedema of the right
upper eyelid and ptosis. Movement capabilities of the right eye
were significantly reduced when the patient looked up, and
slightly reduced abduction and adduction were observed. A
tumour could be palpated supero-temporally in the right orbit
at the site of the lacrimal gland and extending laterally. The

tumour was adherent to the neighbouring structures. Visual
acuity was 0.8 in the right eye and 1.0 in the left eye. A magnetic
resonance imaging scan revealed a 1x2x3 cm tumour proximal
to the lacrimal gland. A biopsy of the lacrimal gland tumour
was performed.

A bone scintigraphy demonstrated multiple areas of
increased activity and an abdominal ultrasound identified a
focal process in the liver. A liver biopsy revealed breast cancer
metastasis.

One year previously, the patient had been diagnosed with a
tumour in the left breast. The tumour was 0.5 cm in diameter
and localised proximal to the areola. An ultrasound guided
biopsy (including fine needle aspiration as well as core biopsy)
was conducted and microscopy revealed an invasive ductal
carcinoma. A mastectomy was performed and ten axillary
lymph nodes were removed. Histological examination demon-
strated the carcinoma to be oestrogen receptor positive.

Following diagnosis of the orbital tumour the patient received
radiotherapy (3 Gy x10), and a cycle of cyclofosfamid 1200 mg,
Methotrexat 95 mg and 5-fluoracil 1200 mg was administered.
The radiation therapy reduced the swelling around the eye,
proptosis was reduced to 2 mm and normal movement of the
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Table I. Immunohistochemical analysis of lacrimal gland tumours and ductal breast carcinomas of patients 1 and 2.

Patient 1 Patient 2
Immunohistochemical Lacrimal gland  Ductal breast Lacrimal gland Ductal breast ~ Breast carcinoma staining
marker tumour carcinoma tumour carcinoma pattern in literature, (ref)
Pan-CK 1-8,10,14-16,18,19 + + + Positive (7,8)
CEA + +) (+) 45-58% (9)
EMA + + + 93% (10)
ER + - +) + 70-80% (7,11,12)
GCDFP-15 + - (+) 50-74% (7,12)
GFA +) - - 7% (13)
HER-2 - - - 15-20% (14)
Mammaglobin A - - - 23-47% (15)
PR - - - 54-70% (7,11,12)
S100 - - - 10-45% (7,8,12,14)
SMA - - - Negative (7)
Vimentin - - - 64% (16)

+, positive; (+), variable staining; -, negative; CK, cytokeratin; CEA; carcinoembryonic antigen; EMA, epithelial membrane antigen; ER,
estrogen receptor; GFA, glial filament protein; GCDFP-15, gross cystic disease fluid protein 15; HER-2, human epidermal growth factor

receptor 2; PR, progesterone receptor; SMA, smooth muscle actin.

Table II. Previously reported metastases to the lacrimal gland.

Tumour type Gender Age, years Treatment Reference Publication
Breast carcinoma - - - 2) 1998 A
Breast carcinoma - - - 2) 1998 B
Breast carcinoma® Female 77 Radiotherapy Present case 1

Breast carcinoma® Female 69 Radiotherapy, Tamoxifen Present case 2

Carcinoid - - - (17) 1982
Carcinoid, ileum Male 51 Resection (18) 1956
Carcinoid, mediastinum Male 82 Surgery (19) 1989
Renal cell carcinoma Male 59 Surgery (20) 1999
Renal cell carcinoma Male 65 Surgery (21) 1986
Thyroid carcinoma Female 56 (22) 1990
Unknown - - - 2) 1998

“Present cases; -, missing information.

eye was regained. However, the patient was not well enough
to receive the second series of chemotherapy. Shortly prior to
death, the patient commenced treatment with Tamoxifen based
on an estrogen receptor-positive breast cancer. The patient died
three months following referral to the eye department.

Histopathology. The applied antibodies are listed in Table I.
The breast tumour smear from patient one was only stained
with haematoxylin and eosin and an antibody against oestrogen
receptors due to the small specimen sample available.

Microscopy
Case 1. Biopsy from the lacrimal gland revealed an epithelial
tumour tissue with a cribriform growth pattern containing

ductal elements (Fig. 1C). There were scattered lumina in the
epithelial clusters. The epithelial cells appeared well differen-
tiated and there was no invasion into the surrounding stromal
tissue. Few mitoses were observed. The background was
mucinous and stained positive with Alcian blue. Immunohis-
tochemistry indicated a positive reaction for pan-cytokeratin
(CK), estrogen receptor, epithelial membrane antigen (EMA),
carcinoembryonic antigen (CEA) and gross cystic disease fluid
protein 15 (GCDFP-15). There was variable staining for glial
fibrillary acidic protein but the tumour cells were negative
for progesterone, human epidermal growth factor receptor 2
(HER-2) and mammaglobin.

Fine needle aspiration from the tumour in the left breast
revealed epithelial cells with slight pleomorphism, arranged
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in groups or as single cells. There were no myoepithelial cells,
but in certain areas mucoid material was identified (Fig. 1D).

The cytology of the breast tumour and the histology of the
lesion in the lacrimal gland were consistent with a diagnosis
of an invasive ductal, partly mucinous, breast carcinoma with
metastasis to the lacrimal gland.

Case 2. The lacrimal gland tumour consisted of closely
arranged areas of glandular epithelial tumour islands of varying
size, surrounded by sparse collagenous stroma containing
a proportion of inflammatory cells. The tumour cells were
pleomorphic with a lightly eosinophilic cytoplasm and nuclei
with prominent nucleoli (Fig. 1F). There were small necroses,
and mitotic figures were identifiable. Immunohistochemistry
revealed a positive reaction for pan-CK, EMA and oestrogen
receptor, variable positivity for CEA and a negative reaction
for GCDFP-15, progesterone, HER-2 and mammaglobin.

The breast tumour was an invasive ductal carcinoma,
comprised of cells with moderate pleomorphism, arranged in
small, solid clusters or trabeculi (Fig. 1E). The eosinophilic
or clear cytoplasm was moderate to abundant. Focally, an
in situ component was demonstrated. Immunohistochemi-
cally, the tumour was found to be positive for EMA and
estrogen receptor, with variable positivity for pan-CK, CEA
and GCDFP-15 and negative reaction for progesterone, HER-2
and mammaglobin.

Due to the similar morphology and immunohistochemical
profile, the tumour in the lacrimal gland was regarded as a
metastasis from the ductal carcinoma of the breast.

Discussion

The two patients in the present study presented with ptosis,
increased retrobulbar resistance, diplopia, reduced eye move-
ment and proptosis. All of these findings are typical of primary,
as well as secondary, lacrimal gland tumours (23). Malignant
lacrimal gland tumours typically induce symptoms six months
following development (24), although this was even more rapid
in the present cases of metastasis.

In addition to histology, histochemistry and immunohis-
tochemistry are able to aid clarification of the diagnosis of
breast cancer metastasis. However, there is no single specific
marker that may reliably diagnose a breast cancer metastasis.
The importance of establishing the correct diagnosis is impor-
tant due to the varying treatment modalities of breast cancer
metastases (25).

GCDFP-15 and mammaglobin have been considered
to be specific markers of breast carcinomas. GCDFP-15 is
regarded to have high specificity, whereas mammaglobin
has a high sensitivity (26). A combination of GCDFP-15 and
mammaglobin staining is recommended for the diagnosis of
metastatic breast cancer (14,27). When possible, it is also pref-
erable to compare the primary breast tumour to the suspected
metastasis. In the two present cases, GCDFP-15 was variably
positive and the metastases were mammaglobin negative.

The CK panel used in the present study consisted of CK 1-8,
10, 14-16, 18 and 19. In normal breast tissue the luminal cells
express CK 7, 8, 18 and 19 and the basal cells express CK 5/6,
14 and 17 (7,14). In lacrimal glands the secretory and basal
ductal cells have also been found to be CK 7, 8, 18 and 19
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positive (28). Therefore, it is not possible to differentiate
between a primary epithelial lacrimal gland tumour and a
metastasis from a ductal breast carcinoma using CKs.

The lacrimal gland is often compared to the salivary
gland due to their shared embryonic origins. In the salivary
gland 1-8% of all malignancies are found to be metastatic
tumours (29,30). Tumours in the salivary glands are markedly
more common than those in the lacrimal gland, and there are
more metastases to the salivary glands than to the lacrimal
glands (31). A plausible explanation for this phenomenon
is the presence of lymph nodes in the salivary glands, in
contrast to the lacrimal gland. The spread of breast cancer to
the salivary glands may therefore occur by haematogenous or
lymphatic spread. Metastases to the sublingual gland, which
is also without lymph nodes, has never been reported (31).

Consideration should also be given to metastasis-associated
genes, where a specific genetic profile may increase the risk of
organ-specific metastasis (32).

The general treatment of breast cancer and breast cancer
metastases is individualised and may consist of surgery,
radiation and systemic therapy (33,34). Depending on the
initial stage, tumour biology and primary treatment strategy,
20-85% of patients diagnosed with early breast cancer will
later develop recurrent and/or metastatic breast cancer (33).
The two patients in the present study received radiotherapy
and patient two also received chemotherapy and, shortly
prior to mortality, began treatment with Tamoxifen.

Metastases to the lacrimal gland are rare (Table II). The
present cases demonstrate that the clinician should consider
breast cancer metastasis in the differential diagnosis of
lacrimal gland tumours, particularly if symptoms develop
rapidly. Such lacrimal gland metastases may be histologically
difficult to differentiate from other epithelial lacrimal gland
tumours. The results of the present study draw attention to
breast cancer being one of the most frequent causes of metas-
tasis to the lacrimal gland.
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