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ABSTRACT

Objective: To describe the clinicopathologic features and outcome of a patient with epithelial-myoepithelial
carcinoma of the lacrimal gland who underwent modified lateral orbitotomy with en toto removal of the lesion
and adjuvant radiotherapy.

Methods: This is a case report.

Results: A 31-year-old Filipino male seafarer presented with a 2-month history of an enlarging left
superotemporal orbital mass and inferonasal displacement of the globe. Magnetic resonance imaging revealed
a superotemporal extraconal mass within the lacrimal sac fossa with evidence of osseous infiltration of the
superolateral orbital rim. Modified lateral orbitotomy was performed with en toto removal of the lesion and
the clinically infiltrated adjacent lateral bony margin. Histopathologic diagnosis of epithelial-myoepithelial
carcinoma of the lacrimal gland was made based on the classic and distinct biphasic morphology and was
confirmed with immunohistochemistry studies (cytokeratin-7, S-100, and p63). Systemic surveillance using
positron emission tomography and computed tomography scan with contrast revealed no evidence of regional
or distant metastasis. Adjuvant radiotherapy of the orbital area was performed for increased local control.
Twelve months postoperatively, the patient showed no evidence of tumor recurrence.

Conclusion: Epithelial-myoepithelial carcinoma of the lacrimal gland is a rare condition, and this is the first
documented case from the Philippines. Accurate diagnosis is necessary for appropriate treatment. It should be

included in the differential diagnosis of infiltrative lesions in the lacrimal gland fossa.
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Epithelial-myoepithelial carcinoma (EMC) is a
low-grade  neoplasm  characterized by  the
pathognomonic biphasic morphology of inner
cuboidal, densely eosinophilic luminal cells and outer
layer of myoepithelial cells, which frequently have
clear or vacuolated cytoplasm.! This is supplemented
by phenotypic immunohistochemical stain reactivity.
EMC occurs primarily in the major salivary glands. In
the Philippines, only one archival case arising from
the parotid gland has been reported.2

Due to shared glandular structure and similar
tumor characteristics, lacrimal gland carcinomas are
classified using the World Health Organization
(WHO) classification system for salivary gland
tumors.!3 To this date, only 10 cases of EMC of the
lacrimal gland have been reported in the literature.+13
Due to its infrequent occurrence, lacrimal gland
EMC is not well understood in terms of its clinical
behavior, presenting challenges in determining the
most effective management strategies and predicting
patient outcomes. In this report, we describe the first
case of lacrimal gland EMC in a Filipino patient.

CASE PRESENTATION

A 31-year-old Filipino male seafarer had a 2-
month history of an enlarging left superotemporal
orbital mass. The growing mass was eventually
accompanied by a decline in vision, diplopia, ptosis
of the left upper eyelid, and inferonasal forward
displacement of the left globe. There was no
associated eye pain, headache, redness, or history of
trauma. He consulted an ophthalmologist abroad and
magnetic resonance imaging (MRI) was done which
revealed a 3.6- x 3.0- x 2.2-centimeters (cm)
circumscribed, lobulated, extraconal mass
anterolaterally in the left orbit, with severe mass
effect on the globe and lateral rectus muscle. There is
focal invasion of the frontal process of zygomatic
bone (Figure 1). The clinical impression then was a
malignant lacrimal gland neoplasm, most likely
adenoid cystic carcinoma. The patient was repatriated
for further evaluation and management. He then
consulted at our institution.

On examination, the visual acuity of the right
eye was 20/20 and 20/40 on the left eye, with no
relative afferent pupillary defect (RAPD). External
eye and adnexa of the right eye were unremarkable.
The left eye was displaced inferonasally and
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anteriorly, and a mass was palpable at the
superotemporal orbital rim measuring 2.0 x 2.0 cm in
its widest diameters (Figure 2). The mass was firm,
non-movable, and non-tender to touch, with no
associated skin ulceration, skin discoloration, or
discharge. There were no external signs of infection
or inflammation. Motility examination did not show
deficits, but the patient reported diplopia on upgaze
and left gaze. Slit lamp examination, Hertel’s
exophthalmometry,  tonometry, and  fundus

examination were not done due to the hospital’s
coronavirus disease (COVID-19) protocols during
the initial consult.

Figure 1. MRI of the orbits in coronal section. (a) T1-weighted image
reveals an enhancing extraconal mass in the left lacrimal fossa. (b) T2-
weighted image shows left globe compression by the orbital mass and
osseus invasion at the lateral orbital margin. MRI of the orbits in axial
cut showing (c) T2-weighted image of the lesion and (d) corresponding
T2-weighted image with orbital fat suppression, both showing its
association with an osseous invasion at the lateral orbital wall.

Figure 2. The left globe was inferonasally displaced and a mass was
palpable at the superotemporal orbital rim.

A modified Kronlein approach for lateral
orbitotomy with en toto removal of the lesion along
with the infiltrated lateral orbital bone were
performed. Intraoperatively, a 3.8- x 3.0- x 3.0-cm
multinodular, pseudoencapsulated, — gray-brown,
rubbery mass was obtained (Figure 3). The adjacent
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lateral bony margin was clinically infiltrated. Cut
section of the mass showed tan-white solid surfaces
with hemorrhage. The bone fragments consisted of
varisized, tan-gray, irregular, hard, bony tissues with
an  aggregate  dimension  of 25 cm.
Histopathologically, a diagnosis of EMC was
rendered, 3 cm in greatest dimension with
lymphovascular space and perineural invasion.
Tumor cells were present in the surgical margins and
bone fragments. Mitotic activity was rare with no
areas of high-grade transformation.

clinically infiltrated bony fragments.

A histopathologic diagnosis of epithelial—
myoepithelial lacrimal gland carcinoma was made
based on the classic biphasic morphology of inner
cuboidal luminal ductal epithelial cells and outer
myoepithelial cells with abundant clear cytoplasm
(Figure 4). Immunohistochemistry studies were
done and confirmed the neoplasm. Reactivity for
cytokeratin-7, S-100 and p63 were all positive in the
appropriate cellular population in the tumor (Figure
5). Systemic surveillance using positron emission
tomography (PET) and contrast computed
tomography (CT) scan revealed no regional or distant
metastasis. The American Joint Committee
on Cancer (AJCC) guidelines stage (Table 1) for this
case was T4bNOMO based on the evidence of orbital
bone invasion by the tumor (T4b) and the absence of
regional lymph node metastasis (NO) and distant
metastasis (MO).14

Adjuvant radiotherapy of the orbital area was
performed for increased local control. Relatively
radioresistant, positive margins need 66 Gray of
intensity-modulated radiation therapy in 33 fractions
which he completed at 14 weeks postoperatively. He
had good wound healing but developed radiation-
related keratopathy that was treated. At 8 months
after completing adjuvant radiotherapy, the patient
showed no evidence of tumor recurrence.

Figure 4. Hematoxylin and cosin stain. (a) Hypercellular lesion with
infiltrative borders and a tubular growth pattern (10x), (b and c) biphasic
morphology of tubular structures lined by inner cuboidal luminal ductal
cells (arrowhead) surrounded with outer myoepithelial cells with
abundant clear cytoplasm (arrow); perineural invasion seen as peripheral
netve surrounded by tumor (asterisk) (40x), and (d) osseous invasion by
the tumor (10x).

Figure 5. Immunohistochemical staining with (a) S-100 protein, a
myoepithelial marker highlighting the outer cuboidal layer (40x); (b)
cytokeratin-7 highlighting the inner luminal epithelial components
(40x); (c) p63, a highly specific cell marker for the nuclei of
myoepithelial cells (40x).

Table 1. American Joint Committee on Cancer Staging of Lacrimal
Gland Tumors, 7t Edition!*

Primary tumor (T)

X Primary tumor cannot be assessed

TO No evidence of primary tumor

T1 Tumor 2 cm or smaller in greatest dimension, with

or without extraglandular extension into the orbital
soft tissue

T2 Tumor larger than 2 cm but not larger than 4 cm in
greatest dimension

T3 Tumor larger than 4 cm in greatest dimension

T4 Tumor invades periosteum or orbital bone or
adjacent structures

T4a Tumor invades periosteum

T4b Tumor invades orbital bone

T4c Tumor invades adjacent structures (brain, sinus,

pterygoid fossa, temporal fossa)

Regional lymph nodes (N)

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis

N1 Regional lymph node metastasis

Distant metastasis (M)

MX Distant metastasis cannot be assessed
MO No distant metastasis

M1 Distant metastasis
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DISCUSSION

To our knowledge, this is the first case of an
EMC of the lacrimal gland in a young Filipino male.
Lacrimal gland tumors account for approximately
10% of all orbital masses, with epithelial tumors
comprising 20-30% of all lacrimal gland tumors.!>
The most frequent epithelial tumors are pleomorphic
adenomas, adenoid cystic carcinomas, and
adenocarcinomas.!> Lacrimal gland tumors share
comparable morphology and clinical characteristics
with salivary gland tumors; hence, the use of a similar
classification system.

EMC is classified as a low-grade neoplasm,
distinguished by its distinctive biphasic histology, and
supported by the presence of  specific
immunostaining reactivity.’” EMC in the lacrimal
gland is extremely rare with only 10 reported cases in
the literature.#'3 In a study by Gore of 468 patients
with EMC from various sites, only 1 case was found
to occur in the lacrimal gland (0.2%).1® Most patients
in the series were more than 50 years of age and there
was female predominance with 1.6:1 ratio.!

There are 10 previously reported cases of
lacrimal gland EMC.413 Including our present case,
the patients’ mean age at diagnosis is 58.7 years
(range: 29-92 years), with male predilection at 60%.+
13 Five were reported from Asia, 4 from North
America, and one each from Australia, and South
America.*13 Variable clinical presentations were
noted including a palpable mass in the upper eyelid
(100%), proptosis (81.8%), blurring of vision
(81.8%), restricted extraocular motility (72.7%),
inferior globe displacement (63.6%), diplopia
(36.4%), ptosis of the upper eyelid (27.2%), eye
redness (18.2%), chemosis (9.1%), eye pain (9.1%),
eye discharge (9.1%), lagophthalmos (9.1%),
tenderness on palpation (9.1%), headache (9.1%),
RAPD (9.1%), optic disc edema (9.1%), and superior
choroidal folds (9.1%).413 The mean duration of
symptoms was 19.6 months (range: several days to 8
years ) before a diagnosis of EMC was made.+'> Five
out of the 11 cases (45.4%) arose from a preexisting
pleomorphic adenoma, 5 were de novo lesions
(45.4%) including our current case, while 1 (9.1%)
arose from a lacrimal gland tumor of an unknown
variant.+13 Based on the AJCC Primary Tumor
Staging (7™ edition), 4 patients had T2 tumors
(36.4%), 3 had T4b tumors (27.3%), 1 had a T3 tumor
(9.1%), 1 had a T4a tumor (9.1%), 1 had a T1 tumor
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(9.1%), while the T status of 1 patient was unknown
but appears T2-3 based on the description (9.1%).1+
13 All patients were NOMO on presentation.*!3 Eight
out of the 11 patients (72.3%) underwent tumor
excision via orbitotomy, 2 patients (18.2%)
underwent orbital exenteration, and 1 had excision
via frontoorbital craniotomy (9.1%) due to an area of
bony erosion in the orbital roof and intracranial
extension of the tumor without dural invasion.*13
Adjuvant radiotherapy was done in 7 out of 11
patients (63.6%).46-10 Surveillance was done in all

cases from 3 to 36 months (mean = 14.7 months).*
13

In the salivary gland, EMC is generally
considered a low-grade malignancy with favorable
survival rates.!” However, the existing literature does
not provide a clear understanding of the outcome for
EMC in the lacrimal gland. EMC can arise de novo,
such as the case reported here or, less commonly,
through the malignant transformation of a
preexisting  pleomorphic adenoma (EMC ex
pleomorphic adenoma).*13 Gongalves ¢# /. reported
a similar case where they observed EMC of the
lacrimal gland occurring 14 years after the complete
excision of a pleomorphic adenoma.” In another case
by Venkatesulu e¢s al, the patient had a third
recurrence of lacrimal gland tumor after undergoing
wide excision of pleomorphic adenoma two years
and one year prior to presentation in their clinic.!0
Three of the 5 patients with EMC ex pleomorphic
adenoma had no previous lacrimal gland
surgeries.*%!12 On microscopic examination, EMC ex
pleomorphic adenoma is composed of an infiltrative
tumor and a benign component, characterized by
bland ductal epithelial cells, myoepithelial cells, and
stromal myxoid areas.6

Due to the limited number of reported cases of
lacrimal gland EMC, it remains challenging to assess
prognostic and predictive factors accurately. Most
evidence is extrapolated from existing studies on
salivary gland EMCs.* In the context of salivary gland
tumors, most cases exhibit an indolent course.!”
Seethala ¢ a/. identified histopathologic features that
confer a higher risk of recurrence in salivary and
upper aerodigestive tract EMCs, namely positive
surgical margins, angiolymphatic invasion, tumor
necrosis, and myoepithelial anaplasia.!” Decreased
survival was associated with age at diagnosis of over
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80 years, black race, increasing AJCC TNM stage, and
nonsurgical treatment.!® Adjuvant radiotherapy was
found to decrease local recurrence and should be
considered to those with positive margins, advanced
primary  disease, aggressive  histopathological
features, and regional lymph node metastasis.!8
Although the benefits of adjuvant radiotherapy in
lacrimal gland EMC is unknown, Skinner e# /. found
that recurrence was faster in patients with lacrimal
apparatus malignancies who did not receive
postoperative radiotherapy compared to those who
received it.!” Therefore, it is prudent to consider
radiotherapy in cases with positive margins or close
margins, defined as tissue margins free of neoplastic
cell less than 1 millimeter (mm), since it is often
difficult to obtain clear or tumor-free margins within
the orbit.410.19

The recurrence rate of EMC in the maxillofacial
and sinonasal region are reported to range from 24 to
36.3%, while metastatic disease occurred in 5 to 11%
of cases.!”.18 There was no recurrence, regional /nodal
metastasis, nor distant metastasis reported in the
cases of lacrimal gland EMC at the last follow-up
visit, including this case, even in the presence of
positive surgical margins (72.7%), myoepithelial
anaplasia (27.2%), tumor necrosis (18.2%) and
lymphovascular invasion (9.1%), with our case the
only one with this finding.+'? Perineural invasion was
found in 5 out of the 11 patients (45.4%), including
this case, but such feature was found to have no
significant impact in survival for EMC in salivary and
upper aerodigestive tract.6-8:%13.17

It is important to note, however, that most of
the patients (6 out of 11 or 54.5%) with at least one
of these histological features underwent adjuvant
radiotherapy. 40 Three patients with positive surgical
margins (27.2%) and one patient with perineural
invasion but negative surgical margins (9.1%) did not
undergo adjuvant radiotherapy.>!-13 One out of the
11 patients (9.1%) underwent radiotherapy even with
negative surgical margins.10

None of the 11 patients with lacrimal gland
EMC were treated with neoadjuvant or adjuvant
chemotherapy.*13 There is limited data on the use of
adjuvant chemotherapy in lacrimal gland carcinoma,
but it can be added to radiotherapy following tumor
excision or orbital exenteration if any of the
following is present: tumor is larger than 2.5 cm,
perineural invasion, positive margins, or orbital soft

tissue or bone involvement.?) Neoadjuvant intra-
arterial cytoreductive therapy followed by orbital
exenteration, concurrent chemoradiation, and
adjuvant radiotherapy has also been described in
managing patients with lacrimal gland adenoid cystic
carcinoma.?! In this series of 19 patients who
underwent neoadjuvant chemotherapy, eight patients
with an intact lacrimal artery had better survival
(87.5% versus 14.3% at 15 years), disease-specific
mortality, and recurrences than patients who received
conventional treatment (surgical resection and
adjuvant radiotherapy).2!

The reported 5-, 10-, and 20-year survival rates
for EMC arising from other sites are 73% to 94%,
60% to 90%, and 38%, respectively.!6-1822 One of the
10 patients with lacrimal gland EMC died at 15
months postoperatively with no clinical evidence of
recurrent disease.” The cause of death was unrelated
to the lacrimal gland tumor, but no further
information was provided by the authors.”

There are currently no standard guidelines in the
management of lacrimal gland EMC. However, a
multidisciplinary ~ patient-centered —approach is
recommended.* Malignant epithelial tumors of the
lacrimal gland typically requires en bloc resection
through lateral orbitotomy followed by postoperative
radiotherapy to minimize the risk of local recurrence,
which were done in this patient.47%11.1320 The classic
surgical treatment of malignant epithelial lacrimal
gland tumors is orbital exenteration, which was done
in the first reported case of lacrimal gland EMC by
Ostrowski e al. in 1994.12 Orbital exenteration can
also be considered in large, malignant tumors of the
lacrimal gland measuring more than 2.5 cm in
greatest dimension or those with orbital soft tissue
infiltration ~ or  significant  posterior  orbital
extension.?) These factors together with a suspicion
of malignant transformation of a recurrent
pleomorphic adenoma were taken into account prior
to exenteration in the case reported by Venkatesulu
et all% Similar to salivary gland EMC, complete
surgical clearance is necessary, as incomplete
resection increases the risk of recurrence, metastasis,
and reduced survival.56.18

In summary, EMC, characterized by distinct
histological and immunohistochemical features of
epithelial and myoepithelial cells, is rarely found in
the lacrimal gland with only 10 previously reported
cases in the literature. Establishing an accurate
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diagnosis is crucial for initiating optimal treatment
approaches. Lacrimal gland EMC seems to carry a
fair prognosis, but long-term surveillance is needed
to monitor for recurrence and metastasis. EMC of
the lacrimal gland should be included in the
differential diagnosis of infiltrative lesions in the
lacrimal gland fossa.
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