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SUMMARY
A 47-year-old man with a history of recurrent
pleomorphic adenoma of the right lacrimal gland
presented with rapid onset of a swelling in the right
orbit. Initial imaging with CT showed that the swelling
was grossly involving the extraocular muscles. Hence we
had a suspicion of malignant transformation, so a
radical approach in the form of right orbital exenteration
with anterior skull base resection and temporalis muscle
reconstruction was taken. Postoperative histology
revealed epithelial–myoepithelial carcinoma, with
immunopositivity for epithelial and myoepithelial
components. Adjuvant radiation of 60 Gy was given with
three-dimensional CT-based planning. This case portrays
the importance of adjuvant treatment in recurrent
pleomorphic adenoma and chance of malignant
transformation in rare histologies.

BACKGROUND
Epithelial–myoepithelial carcinoma (EMC) is a rare
low-grade malignant neoplasm of the salivary gland
accounting for 1% of all tumours. Histologically, it
is characterised by biphasic morphology of ductal
and myoepithelial cells. EMC most commonly
arises from the parotid gland. EMC is extremely
rare in the lacrimal gland, with only five cases
reported in the English literature to date.1–5 We
report a case of EMC of the lacrimal gland arising
from a recurrent pleomorphic adenoma. We
reviewed the literature for the management of this
rare entity.

CASE PRESENTATION
A 47-year-old man presented to our multidisciplin-
ary tumour clinic in October 2014, with a 3-month

history of decreasing vision of the right eye and a
slowly progressive, painless swelling of the right
orbit. Two years earlier, he had undergone explora-
tory orbitotomy with wide local excision for a
similar swelling. The histopathological examination
at the time had revealed pleomorphic adenoma of
the lacrimal gland. The patient was asymptomatic
for about a year after which the swelling recurred,
and he underwent wide excision at another hos-
pital. No details of the surgery were available and
no adjuvant therapy was given then. The patient
remained symptom free for about 8 months prior
to the present evaluation, when painless progressive
proptosis developed in the right orbit. Other symp-
toms included increased discharge, redness and loss
of vision in the right eye. On physical examination,
performance status was Eastern Cooperative
Oncology Group (ECOG) 1. Local examination
revealed a firm 3×2 cm non-tender mass over the
superolateral quadrant of the right orbit, associated
with diplopia and diminution of vision.
Best-corrected visual acuity was 0/6 in the right eye
and 6/6 in the left eye, as evaluated with Snellen’s
chart. Right eye ocular movements were restricted.
There were no palpable cervical lymph nodes.
Systemic work up did not reveal any abnormalities.

INVESTIGATIONS
A CT of the face and neck revealed a well-
circumscribed heterogeneously enhancing mass in
the right lacrimal fossa with displacement of globe
inferiorly (figure 1). The mass was causing expan-
sion of the orbit with destruction and remodelling
of the lateral wall of the right orbit involving the
medial, superior rectus and all oblique muscles. No
significant lymph nodes were seen. A clinical stage

Figure 1 Contrast-enhanced CT of face and neck revealing well-circumscribed heterogeneously enhancing mass in
the right lacrimal fossa with displacement of globe inferiorly. Mass was causing expansion of orbit with destruction
and remodelling of lateral wall of right orbit involving medial, superior rectus and all oblique muscles.
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CT4aN0 M0 stage IVA was made according to AJCC (American
Joint Committee on Cancer 2010).

TREATMENT
In view of gross disease involvement of the extraocular muscles,
radical orbital exenteration and anterior skull base resection
with temporalis muscle reconstruction was carried out. A post-
operative gross specimen of the globe showed a 3×3 cm tumour
grossly involving the extraocular muscles (figure 2A, B).
Histopathological examination revealed EMC of lacrimal gland
with myoepithelial cells showing immunopositivity for smooth
muscle antigen (SMA), S-100, epithelial membrane antigen
(EMA) and cytokeratin. All resected margins were free of
tumour (figures 3 and 4).

A final diagnosis of EMC of lacrimal gland was made based on
histological and immunohistochemistry findings. Adjuvant radio-
therapy was planned in view of the recurrent nature of the
disease. Linac based three-dimensional (3D) conformal radiation
(Elekta Medical Systems Crawley, UK) was planned for the right
orbit. Postoperative radiotherapy was given at a dose of 60 Gy in
30 fractions over 6 weeks with superior and inferior vertex fields,
and 6 MV photons. The entire orbit was contoured to form the
clinical target volume and 5 mm margin was added to form the
planning target volume (PTV). Radiation dose to surrounding
organs and normal organs at risk were within acceptable limits.

3D conformal radiotherapy planning achieved dose maximum
(Dmax) to PTV up to 67.87 Gy and dose minimum to
43.17 Gy. Dose limits to organs at risk included Dmax to the
left eye as 2.4 Gy, left optic nerve 2.8 Gy, optic chiasma 54 Gy,
spinal cord 21.7 Gy and brainstem 23 Gy (figure 5).

OUTCOME AND FOLLOW-UP
Acute toxicity included grade 2 skin reaction, which settled
2 weeks after completion of radiation therapy. At 6 months
follow-up in our clinic, no long-term side effects were observed.

DISCUSSION
Tumours of the lacrimal glands represent approximately 10% of
all orbital masses. The epithelial tumours of the lacrimal gland
constitute 28% of all lacrimal gland tumours.6 7 The most
common epithelial tumours are pleomorphic adenomas,
adenoid cystic carcinomas and adenocarcinoma. Lacrimal and
salivary gland tumours are comparable in terms of morphology
and clinical characteristics. Pleomorphic adenoma is the most
common benign tumour of the lacrimal gland, constituting 65%
of all epithelial tumours. Malignant transformation may be seen
in less than 10% of cases.8 EMC is a rare malignant tumour of
the salivary and submandibular gland, accounting for only 1%
of all salivary gland tumours. Being a low-grade malignancy, it is
associated with good survival rates in the salivary gland,
however, the outcome in the lacrimal gland is not clear from
the existing literature.5 EMC may develop as primary myoe-
pithelial carcinoma or more rarely from malignant transform-
ation of pre-existing pleomorphic adenoma, as in the case
reported here.1–5 It is extremely rare for EMC malignant trans-
formation to occur in a pleomorphic adenoma, as in this
patient. A similar case was reported by Gonçalves et al,5 where
EMC of the lacrimal gland was observed 14 years after complete
excision of a pleomorphic adenoma.

Histological diagnosis of EMC is a challenge. Diagnostic cri-
teria for EMC include myoepithelial differentiation, increased
mitotic activity in higher power field, KI-67 >10%, perineural
invasion and necrosis. They are found to be indicators of aggres-
sive biology.9 10 Immunochemical methods are helpful for

Figure 2 (A and B) Gross specimen of globe with a 3×3 cm tumour
grossly involving extraocular muscles.

Figure 3 (A) Photomicrograph showing a tumour with infiltrating borders and tumour cells arranged in sheets (×10). (B) Tumour is composed of
bilayered tubules (×20). (C) Tubular structures are lined by ductal cells and surrounded by an outer layer of clear cells (myoepithelial cells) (×40) (all
H&E stain).

2 Venkatesulu BP, et al. BMJ Case Rep 2015. doi:10.1136/bcr-2015-210795

Rare disease



establishing the diagnosis. In the case reported, diagnosis was
confirmed by positive SMA, S-100, cytokeratin and EMA.
Lacrimal gland EMC is a therapeutic challenge due to complex
orbital anatomy limiting complete surgical resection; adjuvant
therapy may be beneficial to achieve superior local control.
However, this rare clinical entity does not have standard man-
agement guidelines in the existing literature. In the case
reported, the patient underwent radical orbital exenteration and
anterior skull base resection followed by radiation therapy. Such
an approach has also been followed in other reported cases.4 5

Patients with high-risk histopathological features that include
close margins or positive margins may be considered for adju-
vant radiation therapy for improved recurrence-free rates. The
role of adjuvant radiation therapy to improve local control in
malignant epithelial neoplasms of the lacrimal gland is also
emphasised by Skinner et al.11 It was observed that patients
who did not receive adjuvant radiation therapy developed local
recurrence earlier as compared to the group who received
radiation.

Newer radiotherapy techniques, which include intensity
modulated radiotherapy and stereotactic radiotherapy, deliver
radiation with high precision. Proton beam therapy provides
uniform dose coverage of the target and, unlike photon beams,
has no exit dose. These techniques provide a superior

conformity index and improved orbital bone and brain sparing,
and, therefore, reduce the late side effects significantly.

Primary nodal drainage for lacrimal apparatus is through the
intraparotid and preauricular lymph nodes. Secondary nodal
drainage for the lacrimal sac is the submaxillary nodal basin. In
case series reported, to date, only 9% of cases had nodal fail-
ures, with none being isolated failures. Therefore, currently,
elective nodal irradiation is not recommended.11
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Figure 4 (A–C) Immunopositivity for
epithelial membrane antigen, smooth
muscle antigen and S-100,
respectively.

Figure 5 (A) Clinical target volume
(CTV) included entire preoperative
tumour volume with 5 mm margin.
Planning target volume (PTV) was
generated with 5 mm margin to CTV.
(B and C) Dose colour wash and dose
volume histogram of 95% of PTV
receiving 57.11 Gy.

Learning points

▸ Pleomorphic adenomas may undergo malignant
transformation in rare histologies such as epithelial
myoepithelial carcinoma.

▸ In unresectable disease involving extraocular muscles with
poor chances of vision preservation, radical surgery and
exenteration followed by adjuvant radiation to the entire
orbit may achieve improved local control.

▸ Complete evaluation and total excision of pleomorphic
adenoma are necessary, and adjuvant radiation therapy may
be planned appropriately, as these tumours tend to have a
long course with multiple recurrences.
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