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Purpose: The incidence and clinical and imaging criteria of different pathological forms of
lacrimal fossa lesions in the Delta region of Egypt were studied.

Methods: A retrospective study of patients with lacrimal fossa lesions for the past 10 years was
conducted. A total of 146 cases were identified. Their medical records were reviewed for clini-
cal and imaging data (computed tomography scan, magnetic resonance imaging scan, or both).
A definitive diagnosis based on pathological examination of biopsies was also reviewed.
Results: Among the patients reviewed, 43.15% had inflammatory lacrimal gland lesions,
26.71% had lymphoproliferative lesions, and 21.92% had epithelial lesions; 8.22% had
rare lesions (5.48% were dacryops and 2.74% had hemangioma). The study included 71.92%
benign lesions and 28.08% malignant lesions, which were distributed between 19.18% malignant
lymphoma and 8.9% malignant epithelial tumors. According to the pathological origin of the
lesions, they may be classified into 78.08% nonepithelial lesions and 21.92% epithelial lesions
(16.44% epithelial tumors, and 5.48% dermoid cysts).

Conclusion: Lacrimal fossa lesions show a wide pathological range. Inflammatory lesions are
most frequent, followed by lymphoproliferative and epithelial lesions. Analysis of clinical and
radiological criteria is helpful in the differential diagnosis of lacrimal gland lesions.
Keywords: lacrimal gland, tumor, clinical and imaging criteria

Introduction
Lesions of the lacrimal gland and fossa constitute about 5%—13% of all orbital masses
confirmed by biopsy.! There are four main groups of lacrimal gland lesions: inflamma-
tory, lymphoid, primary epithelial tumors, and metastatic tumors.? Other less common
lesions, such as idiopathic orbital inflammation or developmental cysts, may also
occur in lacrimal fossa.® The reported incidences and types of lacrimal fossa lesions
in literature showed great variations because of differences in sources of clinical data;
patients recruited from primary or tertiary ophthalmic centers may have different
spectrum of pathologies. They also varied from different geographic areas.* Patient
history and clinical features are important in the differential diagnosis of lacrimal
gland lesions; however, the clinical findings may vary from patient to patient. Orbital
imaging is required to confirm the diagnosis and characteristics of the lesion; however
it is frequently difficult to differentiate each specific disease on the basis of imaging
characteristics alone because of intrinsic similarities.>

In this study, different clinical, imaging criteria, and the incidence of different types
of lacrimal fossa lesions in patients in the Delta region of Egypt were studied.

Patients and methods
In this retrospective study of patients presented or referred to the Oculoplastic Unit,
Tanta University Eye Hospital for the last 10 years (2004-2013), a total of 146 patients
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with lacrimal fossa lesions were identified. Their medical
records were reviewed for clinical data, including age,
sex, laterality, presenting symptoms and duration, upper
lid fullness, palpable mass, proptosis, globe displacement,
limitation of ocular movements, and visual affection. Imag-
ing data (computed tomography [CT] scan, magnetic reso-
nance imaging [MRI] scan, or both) were also collected,
including consistency, appearance (ill or well defined),
configuration, and calcification or bone changes. Definitive
pathological diagnosis based on biopsy examination (includ-
ing histopathological and immunohistochemistry data) was
also reviewed. The study adhered to the principles of the
Declaration of Helsinki, and has been approved by the ethical
committee of Tanta University Faculty of Medicine.

Results

The study included 146 patients of lacrimal fossa lesions. The
mean age of patients was 40.43 years, 96 (65.75%) females
and 50 (34.25%) males. Sixty-three patients (43.15%) had
inflammatory lacrimal gland lesions, 39 (26.71%) had lym-
phoproliferative lesions, and 32 (21.92%) had epithelial
lesions, while 12 (8.22%) had miscellaneous rare lesions
(5.48% were dacryops, and 2.74% had hemangioma). Col-
lectively, the study included 105 (71.92%) benign lesions
and 41 (28.08%) malignant lesions, which were distributed
between 28 (19.18%) malignant lymphoma and 13 (8.9%)
malignant epithelial tumors. According to the pathological
origin of the lesions, they may be classified into 78.08% (114
patients) nonepithelial lesions and 21.92% (32 patients) epi-
thelial lesions (16.44% epithelial tumors and 5.48% dermoid
cysts) (Table 1, Figure 1).

Inflammatory lesions

Sixty-three patients (43.15%) had inflammatory lacrimal gland
lesions. Forty-one patients (65.08%) had acute dacryoadenitis,
seven patients (11.11%) had idiopathic orbital inflammatory
disease, seven patients (11.11%) had granulomatous inflam-
mation (six cases of sarcoidosis and one case of tuberculosis),
five patients (7.94%) had Sjogren’s syndrome, and three
patients (4.76%) had Graves’ disease. Twenty-four cases
of acute dacryoadenitis resolved completely with medical
treatment and were not subjected to biopsy. Mean patient
age in this category was 34.1 years (range, 6—62 years);
49 patients (77.78%) were females and 14 (22.22%) were
males. Bilateral lacrimal gland involvement was recorded in
46.03% (29 patients). Fifty patients (79.37%) presented with
acute onset of painful swelling of less than 1 month duration,
while 20.63% (13 patients) had a chronic course with a mean

Table | Different forms of lacrimal fossa lesions in the study

Diagnosis Number of patients (%)
Inflammatory lesions 63 (43.15)
Acute dacryoadenitis 41 (65.08)
Idiopathic orbital inflammatory disease 7 (11.11)
Granulomatous inflammation 7(11.11)
Sjogren’s syndrome 5(7.94)
Grave’s disease 3 (4.76)
Lymphoproliferative lesions 39 (26.71)
Malignant lymphoma 28 (71.79)
Benign lymphoid hyperplasia I1(28.21)
Epithelial lesions 32 (21.92)
Dermoid cyst 8 (5.48)
Epithelial tumors 24 (16.44)
Malignant 13 (54.17)
Adenoid cystic 7 (53.8)
Adenocarcinoma 3 (23.1)
Undifferentiated 2 (15.4)
Malignant mixed 1 (7.7)
Benign Il (45.17)
Benign mixed 9 (81.8)
Endothelioma 1(9.1)
Myoepithelioma I (9.1)
Miscellaneous rare lesions 12 (8.22)
Dacryops 8 (66.7)
Hemangioma 4(33.3)

symptom duration of 10.2 months. CT scan of these patients
showed compressed oblong diffuse enlargement of lacrimal
gland with noticeable contrast enhancement. In 71.43% of
patients, this enhancement extended behind the lacrimal gland
along the adjacent epibulbar plane, evidenced by a partial
ring of sclera and Tenon’s capsule thickening. Thickening
of adjacent muscle (lateral or superior rectus) was detected
in 15.87% of patients (Figure 2).

Lymphoproliferative lesions

Thirty-nine patients (26.71%) had lymphoproliferative
lesions. The mean age of these patients was 51.47 years;
64.1% (25 patients) were females, and 35.9% (14 patients)
were males. In 30.77% of patients (n=12), the lesion was
bilateral. Twenty-eight cases (71.79%) were malignant
lymphoma, while eleven (28.21%) were benign lymphoid
hyperplasia. Thirteen patients with malignant lymphoma
(46.43%) had a history of lacrimal gland swelling; ten of
them were previously diagnosed as benign lymphoid hyper-
plasia, and three were diagnosed as idiopathic inflammation
which improved with corticosteroid therapy. The presenting
symptom in all cases of this group was upper eyelid fullness.
Proptosis or globe displacement was detected in 38.46% of
patients (n=15). Pain was present in 7.69% of patients (n=3).
Duration of symptoms ranged between 2 and 12 months
(mean, 5.4 months). CT scan of these patients showed oblong
diffuse enlargement of the lacrimal gland with contrast
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Figure | Hematoxylin and eosin sections of different lacrimal gland lesions.

Notes: (A) Orbital MALT lymphoma with diffuse infiltration by atypical marginal zone lymphocytes and lymphoepithelial lesion. (B) Pleomorphic adenoma showing
multiple glandular structures with eosinophilic secretion and surrounding myoepithelial component emanating from the glands, all set within a myxoid stromal background.
(C) Adenoid cystic carcinoma showing a sheet of hyperchromatic basaloid cells with multiple punched out ab-lumenal spaces giving a cribriform pattern.

Abbreviation: MALT, mucosa-associated lymphoid tissue.

Figure 2 CT scan of inflammatory lesions.

Notes: (A) CT scan of inflammatory lesion showing extended enhancement to the neighboring sclera; (B) CT scan of inflammatory lesion with thickening of the adjacent
superior rectus muscle; and (C) CT scan of bilateral inflammatory lesion showing compressed oblong diffuse enlargement of lacrimal glands.

Abbreviation: CT, computed tomography.
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Figure 3 (A) CT scan of pleomorphic adenoma showing rounded well-defined lacrimal gland lesion that did not extend beyond the equator. (B) CT scan of bilateral benign
lymphoid hyperplasia showing oblong diffuse enlargement of the lacrimal gland, which extended beyond the equator.

Abbreviation: CT, computed tomography.

enhancement. Absence of muscle thickening differentiated
it from inflammatory lesions (Figure 3).

Epithelial lesions

Thirty-two patients (21.92%) had lesions of epithelial origin.
Eight patients (5.48%) had dermoid cysts, while 24 patients
(16.44%) had primary lacrimal gland epithelial tumors. The
mean age of patients in the epithelial tumors group was
52.58 years; 58.33% (14 patients) were male and 41.67%
(ten patients) were female. All patients had unilateral lesion;
54.17% (13 cases) were malignant tumors (seven cases were
adenoid cystic carcinoma, three cases were adenocarcinoma
not otherwise specified, two were undifferentiated carcinoma,
and one case was a malignant mixed tumor) and 45.83%
(eleven patients) had benign epithelial tumors (nine cases
were pleomorphic adenoma, one case was endothelioma,
and one case was myoepithelioma). In all patients of lac-
rimal gland malignancy, painful swelling was recorded.
Other clinical features included proptosis, globe displace-
ment, and palpable swelling. Duration of symptoms in ten
patients ranged between 4 and 11 months (mean, 8.7 months).
Three patients had a long history of proptosis and lid swelling
of 2—4 years with recent onset pain and exacerbation of
proptosis of 2—5 months. CT scan of these patients showed
rounded lesions with ill defined edges. Bone erosion was evi-
dent in 92.31% (12 patients), and calcification was detected
in 53.85% (seven patients).

In patients with benign epithelial tumors, the main pre-
senting feature was painless proptosis and globe displacement
(72.73%) and upper lid fullness (54.55%). A nontender pal-
pable mass was detected in all patients. Duration of symptoms
ranged between 8 and 36 months (mean, 24.4 months). CT of
these patients showed rounded well-defined lacrimal gland
lesions. Bone expansion and fossa formation was detected

in 36.64% (four patients), while calcification was detected
in 18.19% (two patients) (Figures 3-5).

Discussion

Traditionally, it has been reported that approximately 50%
of lacrimal gland lesions originated from epithelial elements
and 50% are of nonepithelial origin. Among the epithelial
tumors, 50% are pleomorphic adenomas, 25% are adenoid
cystic carcinoma, and the remainder are other types of car-
cinoma. Of nonepithelial lesions, 50% are lymphoid tumors
and 50% are inflammatory lesions.”” There have been many
studies that review lacrimal fossa lesions, reporting differ-
ent incidences reflecting selection bias depending on the
institution where the patients were recruited and different
geographic locations.* In this study, 43.15% of patients
had inflammatory lesions, 26.71% had lymphoproliferative
lesions, 21.92% had lesions of epithelial origin, and 8.22%
had miscellaneous rare lesions (5.48% dacryops, and 2.74%
hemangioma).

Shields et al published a large series of 142 cases of
lacrimal gland lesions. They reported 64% inflammatory
lesions, 22% lesion of epithelial origin (12% pleomorphic
adenoma, 6% dacryops, and 4% malignant epithelial tumors).
Lastly, 14% of their cases were lymphoid lesions.! Ohtsuka
et al reviewed 244 orbital tumors, of which 86 patients had
lacrimal gland lesions. Their study did not include lesions
of inflammatory origin. They recorded 58.1% lymphoid
lesions and 41.9% epithelial lesions (24.4% pleomorphic
adenoma, 10.6% dermoid cysts, and 6.9% malignant epithe-
lial tumors).!® Ng et al reported 44% inflammatory lesions,
30% epithelial lesions (22% pleomorphic adenoma, 4%
adenoid cystic carcinoma, and 4% dermoid cyst), and 26%
lymphoid lesions.* These reports, together with our study,
show that inflammatory lesions are the most common form
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Figure 4 (A) CT scan of adenoid cystic carcinoma on top of pleomorphic adenoma. The expansion of bony fossa is related to the long history of the benign lesion, while the
bone erosion is related to malignant transformation. (B) CT scan of pleomorphic adenoma showing expansion of bony fossa. CT scans of adenoid cystic carcinoma showing

(C) bone erosion and (D) calcification, respectively.
Abbreviation: CT, computed tomography.

of lacrimal fossa lesions, followed by lymphoproliferative
and epithelial lesions, with varying incidences.

Lacrimal gland inflammatory disorders include a wide
range of pathological processes. Acute dacryoadenitis could
be either bacterial or viral, and is usually unilateral. Patients
present with signs of inflammation such as erythema and
local tenderness. They tend to respond rapidly to appropri-
ate treatment.'"'> Chronic dacryoadenitis may follow acute
infection or may be caused by sarcoidosis, Graves’ disease,

Wegener’s granulomatosis, Sjogren’s syndrome, or it may be
idiopathic. The lacrimal gland is the second most common
site for idiopathic orbital inflammatory disease (IOID). It is
difficult to distinguish chronic dacryoadenitis from infiltra-
tive tumors of the lacrimal gland on imaging. CT of these
patients usually shows mild to moderate oblong enlargement
with moderate to intense enhancement. The IOID may show
lateral rectus involvement with scleritis and fluid in the
Tenon’s capsule.®!13

Figure 5 (A) MRl and (B) CT scan of lacrimal fossa dermoid.
Abbreviations: MRI, magnetic resonance imaging; CT, computed tomography.
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Studies of ocular adnexal lymphoid lesions have shown
that the most common site for these lesions is the orbit,
followed by the conjunctiva and the eyelids. Because many
of these studies have not separated lacrimal gland lesions
from those of other origins, it is difficult to track the inci-
dence of the former. However, in the largest reported series
of ocular lymphomas, about 20% were lacrimal gland
lymphomas.'*1¢ The orbit lacks both a native population of
lymphocytes and lymphatic channels and, therefore repre-
sents an extralymphatic site. It is now known that mucosal
organs contain a part of the specific immune system, termed
mucosa-associated lymphoid tissue (MALT). Evidence of
a mucosal immune system in the human ocular mucosa
has increased over the years. Lymphoid tissue was shown
in the conjunctiva, lacrimal gland, and lacrimal drainage
system. The accepted presence of lymphoid populations at
the ocular surface and adnexa has led to the concept of the
eye-associated lymphoid tissue (EALT), a new component
of the mucosal immune system of the body.'”!

Malignant lymphoma was recorded to be more common
than benign lymphoid hyperplasia in many reports. Shields
et al reported that 70% of lacrimal gland lymphoid lesions were
malignant.”? A similar ratio of 68% was recorded by Ohtsuka et
al and 79% was recorded by Farmer et al.!>!” Malignant lym-
phoma represented 71.79% of lacrimal gland lymphoid lesions
in this series. Radiologically, it is challenging to differentiate
a benign nonepithelial tumor from a malignant lymphoma.
Inflammatory and lymphoproliferative lesions tend to involve
the whole aspect of the lacrimal gland. They appear as diffuse
enhanced lesions demonstrating soft tissue characteristics in
CT and MRI.? Recently, radiological reports referred to the
value of apparent diffusion coefficient (ADC) weighted MR
in diagnosis of lacrimal gland lymphoma. It was observed
that lymphomas have ADCs significantly lower than those of
the majority of other lacrimal lesions. This may be probably
related to greater cellularity, high nucleus to cytoplasm ratio,
and less extracellular space and therefore less random motion
of water. This additional information improves the diagnostic
accuracy of MRI with sensitivity and specificity more than
90%, consequently reducing the number of unnecessary biop-
sies with subsequent implications for patient care.?*2

Among study patients, 21.92% had lesions of epithe-
lial origin: 16.44% of which were epithelial tumors; 54%
of the epithelial tumors were malignant, while 46% were
benign. Many authors report a similar range of 50% benign
and malignant epithelial lacrimal gland tumors.>?”* Other
reports recorded that benign tumors are in the range of 70%
of epithelial lacrimal gland tumors.!?*° This variation may
arise from the different institutions and referral centers from

which the patients were recruited. The mean age of patients
with malignant epithelial tumors (55.46 years) was relatively
larger than that of patients with benign epithelial tumors
(49.18 years). Adenoid cystic carcinoma was the most
common form of malignant epithelial tumors (53.84%); this
was also reported by many authors.'***2 Wright et al reported
that patients with adenoid cystic carcinoma tended to be
younger than those with adenocarcinoma or malignant mixed
tumors, and all patients presenting younger than 30 years
of age had adenoid cystic carcinoma.’! Two patients with
malignant epithelial tumors in this study were younger than
30 years, and both of them had adenoid cystic carcinoma.

Clinically, benign epithelial tumors present as painless,
slow-growing tumors in the upper lateral eyelid with proptosis
and inferomedial displacement of the globe. On the other hand,
pain is an important symptom of lacrimal gland malignancy,
and symptoms usually exist for less than 1 year.?*3!333¢ Dif-
ferentiation between benign and malignant epithelial lacrimal
gland tumors should be achieved on a clinical and radiological
basis, as pleomorphic adenomas have a high rate of recurrence
if tumor cells are dispersed into the adjacent tissues during
excision or biopsy. This recurrence has the risk of being
malignant.?’** Rose et al proposed a diagnostic plan for diag-
nosis of persistent lacrimal gland masses, taking into account
clinical and radiological criteria. They gave a score of —1 or +1
to each of the following criteria: duration of symptoms (less or
more than 10 months), persistent pain (present or absent), well-
defined mass in radiology, molding of mass to the globe, tumor
calcification, and bone destruction. They stated that a total score
of —8 to 42 favors the diagnosis of malignancy, while a score of
+3 to +8 is probably a pleomorphic adenoma for total excision
without prior biopsy.** On the other hand; fine needle aspiration
may provide a great advantage to ophthalmic surgeons who
routinely operate in a more conservative fashion. Some reports
indicated that fine needle aspiration is a reliable and effective
tool in the diagnosis and management of primary epithelial
tumors of the lacrimal gland.*

In this study, 5.48% of patients had dermoid cysts.
Dermoid and epidermoid lesions are a result of developmen-
tal sequestration of ectoderm within the suture lines of orbital
bones. They are not true lacrimal gland tumors, but arise from
epithelial rests in the lacrimal fossa. They can present at any
age; the recorded age range is 10-91 years.’*’

In conclusion, lacrimal fossa lesions show a wide
pathological range. Inflammatory lesions are most frequent,
followed by lymphoproliferative and epithelial lesions.
Malignant lesions are the more common form among lym-
phoid lesions and represents about half of the epithelial
tumors. Analysis of clinical and radiological criteria is helpful
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to achieve a provisional diagnosis, and is crucial when lac-

rimal gland epithelial tumor is suspected.
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