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Abstract

We present the case of lacrimal gland adenocarcinoma with apocrine metaplasia and a literature review for similar cases.
A 65-year-old male with painless eyelid swelling was admitted to our hospital. A physical examination revealed tumor on
the caudal side of the left orbital cavity, and a biopsy indicated apocrine adenocarcinoma. The patient underwent a total
left orbital exenteration with eyelid resection and reconstruction using a deep inferior epigastric perforator skin flap. The
pathological evaluation led to a definitive diagnosis of lacrimal gland adenocarcinoma with apocrine metaplasia. Lacrimal
carcinomas are rare in the head and neck region, so there are few studies of lacrimal gland carcinoma with apocrine
metaplasia. The rarity hinders extensive elucidation of the pathological characteristics and evidence-based treatment

strategies.
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Introduction

Tumors arising from lacrimal glands, which are rare and account
for 9% of all orbital tumors, can be classified into epithelial (40%)
and lymphoid (60%) tumors [1]. Lacrimal gland adenocarcinoma is
extremely rare, comprising 2.8% of all epithelial tumors of the orbital
cavity [2]. Although adenocystic carcinoma is the most frequent
orbital epithelial malignancy, lacrimal gland adenocarcinoma has a
worse prognosis than adenocystic carcinoma [3]. We describe the
case of a patient with lacrimal gland adenocarcinoma, originating
from the inferior eyelid, who was successfully treated with surgery
and postoperative radiochemotherapy.

Case Report

A 65-year-old male experiencing painless swelling in inferior
eyelid was admitted to an ophthalmology clinic. His medical history
included hypertension, hepatitis B infection, and claustrophobia, and
his family history was unremarkable. A physical examination did not
reveal pain or altered ocular movements except for a slight deviation
to the superolateral side in the left eye. Computed tomography (CT)
imaging revealed a tumor in the left orbital cavity. The patient was
admitted to our hospital for further examination and treatment.

Upon admission, a granulation-like tumor on the inside of the
left inferior eyelid was observed, and pathological evaluation of the
incisional biopsy revealed apocrine adenocarcinoma. The patient did
not consent to inferior eyelid resection and sought a second opinion
at another hospital. However, he returned to our hospital four
months later, after exploring nonsurgical treatment approaches,
and provided informed consent to undergo surgery.

A preoperative physical examination revealed progression of
the left ocular deviation, extroversion restriction of the eyeball, and
a solid mass that was elastic to the touch in the inferior eyelid. CT
revealed the tumor had extended backward to the external rectus
muscle (Figure 1a and Figure 1b). Magnetic resonance imaging
revealed invasion of the external rectus muscle, lacrimal gland, and
ocular globe (Figure 1c). The positron emission tomography-CT scan
showed focal *®F-fluorodeoxyglucose uptake in the primary tumor
with no evidence of lymph node or distant metastases (Figure 1d).
Based on these findings, the patient was diagnosed with apocrine
adenocarcinoma, arising from the inferior eyelid, and underwent
radical surgery with reconstruction.

Briefly, total orbital exenteration with eyelid resection and re-
construction, using deep inferior epigastric perforator (DIEP) skin
flap, was performed under general anesthesia. A circular skin inci-
sion with a 1.5-2.0 cm margin from the edge of the orbital bone was
made (Figure 2a and Figure 2b). The tumor and the optical contents,
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Figure 1: (a) Coronal contrast computed tomography (CT) scan; (b) Sagittal contrast CT scan; (c) Coronal gadolinium-enhanced T1-
weighted magnetic resonance image; (d) Coronal positron emission tomography-CT scan.

Figure 2: (a) Pre-operation; (b) Total orbital exenteration with eyelid resection; (c) Vascular anastomosis between the superficial
temporal artery/vein and the inferior deep epigastric artery/vein; (d) Reconstruction with deep inferior epigastric perforator skin flap
under general anesthesia.
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including the optical periosteum, were resected. The supraorbital
and infraorbital nerves, anterior angular artery, anterior ethmoidal
artery, all external ocular muscles, optic nerve, and ophthalmic ar-
tery were sacrificed. The DIEP skin flap was extracted from the left
abdominal area, and vascular anastomoses were created between
the superficial temporal artery/vein and the inferior deep epigastric
artery/vein (Figure 2c and Figure 2d).

Postoperative pathological examination revealed that the tu-
mor, 20 x 15 x 12 mm in dimensions, had invaded the lacrimal gland,
ocular globe, palpebral conjunctiva, external rectus muscle, and
surrounding tissues. Hematoxylin/eosin staining showed polygonal
tumor cells with multiple, irregular-shaped nuclei and acidophilic
granular cytoplasm. Perineural, lymphatic, and vascular invasion
were recognized, and the tumor margin at the edge of the external
rectus muscle was not free. Although there were no tumor cells in-
vading Moll’s glands of the inferior eyelid (Figure 3), some parts of
the tumor had structures resembling secretory glands (Figure 4a).
Immunohistochemical analysis showed that the tumor was positive
for cytokeratin, epithelial membrane antigen, and gross cystic dis-
ease fluid protein-15 (GCDFP-15) (Figure 4b) and negative for an-
drogen receptor, carcinoembryonic antigen, a-smooth muscle actin,
and S-100. Pathological findings and immunohistochemical analysis
led to the definitive diagnosis of lacrimal gland adenocarcinoma with
apocrine metaplasia arising from the inferior eyelid (Figure 4c).

Since the surgical margin was not free, the patient received
postoperative chemoradiotherapy (two cycles of 100 mg/m?
cisplatin plus intensity-modulated radiotherapy 60 Gy). The patient
showed no recurrence at three years after treatment and was alive
at last follow-up.

Discussion

Lacrimal gland lesions represent 9% of all space-occupying
orbital lesions [1] and predominantly include lymphomas and

inflammatory lesions. Primary epithelial tumors represent less than
40% of all lacrimal gland lesions [1,2]. Adenocarcinoma is extremely
rare, accounting for 2.8% [2], so staging and treatment strategies
are not established. However, the prognosis of adenocarcinoma is
considered to be worse than that of adenocystic carcinoma, which is
the most common malignant lacrimal gland tumor [3].

Tumors of the lacrimal gland, located in the superolateral orbital
cavity, deviate the ocular ball to the inferomedial side. In the current
patient, we recognized the primary lesion was not in the lacrimal
gland because the ocular deviation was superolateral, and the focal
BF-fluorodeoxyglucose uptake was in the inferior eyelid. Moll’s
glands are the only apocrine glands in the orbital cavity; therefore,
the preoperative diagnosis was apocrine adenocarcinoma of the
Moll’s glands of the inferior eyelid. However, the definitive diagnosis,
based on pathological and immunohistological evaluation, was
lacrimal gland adenocarcinoma with apocrine metaplasia.

Apocrine adenocarcinoma, apocrine carcinoma, and carcinoma
with apocrine metaplasia have distinct implications. Apocrine ade-
nocarcinoma is a malignant tumor of the apocrine gland. Apocrine
carcinoma is a malignant tumor with apocrine metaplasia in more
than 90% of the lesions, and carcinoma with apocrine metaplasia is
a partially differentiated malignant tumor with apocrine gland-like
configuration.

Kipkie and Paties suggested apocrine carcinomas should fulfill
the following histopathological criteria for [4,5]: tumor cells in an
anatomical location where apocrine glands exist, periodic acid-
Schiff-positive and diastase-resistant material in cells or luminal
spaces, decapitation secretion, and immunoreactivity for GCDFP-15.
Requena, et al. also reported tumors with apocrine metaplasia were
characterized by decapitation secretion, i.e., fluid secretion into the
lumen of lobules via decapitation, and GCDFP-15 immunoreactivity
[6].

In the current case, the tumor cells located mainly in the lac-

Figure 3: Microscopically, there are no tumor cells invading Moll’s glands of the inferior eyelid. The black arrow indicates Moll’s gland.

The white arrow indicates lacrimal gland adenocarcinoma.
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Figure 4: (a) Decapitation secretion; (b) Immunohistochemical staining showing GCDFP-15-positive cells. (c) Lacrimal gland adenocarci-
noma with apocrine metaplasia. To the left is lacrimal gland adenocarcinoma. To the right is apocrine metaplasia.

rimal gland had acidophilic granular cytoplasm, decapitation secre-
tion, and GCDFP-15 immunoreactivity. The zones with apocrine car-
cinoma characteristics within the adenocarcinomas lesion suggested
that the tumor might have partially undergone apocrine metaplastic
change. However, apocrine carcinoma’s origin could not be deter-
mined; whether the cells with apocrine metaplasia became malig-
nant or the tumor cells underwent apocrine metaplasia was not
clear. There are no reports of apocrine carcinoma originating from
the lacrimal gland; however, Lozano, et al. reported on a patient
with lacrimal gland carcinoma with apocrine metaplasia [7]. There-
fore, the patient was diagnosed with adenocarcinoma with apocrine
metaplasia because the tumor cells did not invade Moll’s glands, and
apocrine metaplasia occupied less than 90% of the tumor.

In the view of prognosis, average survival of lacrimal gland
carcinoma were reported one and a half years as local recurrence
or distant metastasis arouse within a few years [8,9]. Multimodal
therapy is administered to patients with localized disease, whereas
wide surgical resection of the primary tumor and adjuvant therapy
are considered for primary treatment. Regarding lymph node
metastasis of lacrimal carcinoma, Jeong, et al. reported eyelid
tumors or palpebral conjunctiva often metastasize to lymph nodes
on the parotid gland surface; those in the lacrimal gland or lacrimal
sac prefer the parotid gland and the anterior part of the auricle
[10]. Hayashi, et al. reported that heavy particle beam treatment
for lacrimal gland carcinoma achieved favorable outcomes, with
five-year local control and overall survival rates of 62% and 65%,
respectively [11]. This approach, while achieving good local control
and possible preservation of the eye, was associated with high rates
of complications, including dysopia, cataract, and glaucoma. In the
current case, radical resection was the primary treatment, due to
its feasibility, and led to a good clinical course for three years after
treatment. Based on a recent study reporting HER2 overexpression

in malignant lacrimal carcinoma [12], novel treatment strategies
with molecular targeted drugs should be considered in the future.

Due to the rarity of lacrimal gland adenocarcinoma, obtaining
a sufficient sample size to evaluate evidence-based treatment
strategies remains challenging. Future studies focusing on new
treatment approaches are therefore warranted.

Conclusion

We herein presented a unique case of lacrimal gland adenocar-
cinoma in the inferior eyelid. Future investigation is necessary to
further characterize lacrimal gland adenocarcinoma, a rare disease
without established treatment strategies.
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