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Abstract
● AIM: To analyze the clinical and pathological features of 
89 patients presenting as lacrimal gland prolapse (LGP).
● METHODS: This retrospective study included 89 
patients presenting as LGP. Magnetic resonance imaging 
(MRI) scan was performed for all patients. Pathology and 
immunohistochemical staining of prolapsed tissue were 
performed during the surgery. The histopathological subtype 
was obtained, and the related clinical manifestations of 
different subtype were marked.
● RESULTS: Among the 89 patients involved, the 
histopathological subtype includes dacryoadenitis 
(43%; n=38), focal lymphocytes infiltration (20%; n=18), 
immunoglobulin G4 (IgG4)-related lacrimal gland 
inflammatory disease (15%; n=13), lacrimal gland (13%; 
n=12), and extranodal marginal zone B-cell lymphoma 
of mucosa-associated lymphoid tissue (9%; n=8). As 
for manifestations of different subtypes, eyelid swelling 
was found the most frequent of lymphocytes infiltration 
(44%, n=8), and palpable lacrimal gland mass of 
dacryoadenitis (55%, n=21). All the IgG4-related lacrimal 
gland inflammatory disease (100%, n=13) and most 
dacryoadenitis (97%, n=37) presented as bilateral.
● CONCLUSION: LGP has the histopathological subtype 
most commonly as inflammation, followed by structural and 

lymphoproliferative changes. Most of patients present as 
eyelid swelling. Clinical manifestations can be significant to 
differentiate the diagnosis.
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INTRODUCTION

T he lacrimal gland (LG) is an exocrine gland positioned in 
the anterior part of the upper outer aspect of the orbit. It 

has the function of secreting the aqueous part of the precorneal 
tear film, plays an important role in maintaining tear film 
stability, corneal transparency, and ocular surface health[1-2]. 
Chronic inflammation, hypertension, obesity and insufficient 
sleep can cause LG disfunction[3-4]. Lacrimal gland prolapse 
(LGP) is an LG dysfunctional condition that the orbital lobe 
of the LG prolapses inferiorly out of the fossa and present 
as a mass in the lateral upper eyelid, temporal ptosis, eyelid 
swelling, visual field deficit, etc[5]. It may occur unilaterally 
or bilaterally[6], congenital or acquired. Various acquired 
etiologies can be associated to LGP, examples including 
blepharochalasis syndrome, involutional changes, craniofacial 
deformities, thyroid ophthalmopathy, sarcoidosis, post-trauma, 
and infectious conditions, among which, aging is considered to 
be the main reason for LGP[6-7].
Of note, some LG diseases may present as bilateral LGP, such 
as extranodal marginal zone B-cell lymphoma of mucosa-
associated lymphoid tissue (MALT-EMZL), immunoglobulin 
G4 (IgG4)-related lacrimal gland inflammatory disease 
(Mikulicz syndrome), LG tumors, dacryoadenitis[8-12]. 
Some of these diseases can be associated with systemic 
diseases, which require necessary systematic evaluation 
and treatment[11,13-14]. The prognosis differs when patients 
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receive different treatments[15-16]. Thus, there is an urgency 
to differentiate the subtypes of LGP and other diseases with 
similar manifestations.
To date, there is a paucity of research available on these 
diseases that are easily confused with LGP. Previous studies 
have shown common subtypes of LGP and their distributions. 
However, their research mostly focused on the European 
populations[12,17], while differences may exist in difference 
races. Therefore, we herein reviewed the clinical features and 
histopathological types in 89 patients with probable LGP, all of 
which are Chinese.
PARTICIPANTS AND METHODS
Ethical Approval  Our study was approved by the Ethics 
Committee of Beijing Tongren Hospital. Research procedures 
were performed in accordance with the tenets of the Declaration 
of Helsinki. All patients provided written informed consent.
We reviewed 89 patients referred to the Department of 
Ophthalmology at Beijing Tongren Hospital after being 
initially diagnosed with LGP from January 2017 to December 
2022. Diagnosis of lacrimal gland disease was based on 
a combination of clinical manifestations, radiology, and 
histopathology. All data was collected retrospectively.
The study collected data including: patient demographics (age, 
gender), clinical manifestations (eyelid swelling, palpable 
lacrimal gland mass, proptosis, mechanical blepharoptosis, 
conjunctival injection, dry eye), magnetic resonance imaging 
(MRI) images and histopathological results.
A definite diagnosis was verified with histopathology. 
Mikulicz syndrome was diagnosed according to the criteria 
for IgG4-related ophthalmic disease defined by the Japanese 
Study Group in 2014. The histopathological features of 
Mikulicz syndrome presents as lymphoplasmacytic infiltration 
accompanied by follicular formation and marked fibrosis, 
while immunohistochemical staining showing many IgG4-
positive cells[18-19]. The histopathologic features of MALT-
EMZL include diffusely infiltrating cells associated with 
follicles that appear reactive. Besides, on immunophenotypic 
analysis, the cells are positive for B-cell markers CD19, CD20, 
and CD22 and negative for CD5, CD10, and CD23[20-21].

RESULTS
Demographics and Diagnoses  Eighty-nine patients were 
included in this study. Most diagnoses were determined through 
clinical manifestations, radiology, and histopathology analysis. 
For patients who did not receive surgical histopathology, 
the classical clinical manifestations and the radiological 
characteristic of the respective conditions were evidence 
to diagnose. Among the population, the most prevalent 
histopathological subtype was dacryoadenitis (43%; n=38), 
followed by focal lymphocytes infiltration (20%; n=18), IgG4-
related lacrimal gland inflammatory disease (15%; n=13), 
lacrimal gland tissue (13%; n=12), and MALT-EMZL (9%; 
n=8). Major population consists of women (n=72, accounting 
for 81%), and this gender predilection was noted for subgroups 
except for the MALT-EMZL group (50% male). The mean 
patient age was 42y (range: 13–75y). Of note, patients with 
MALT-EMZL were significantly older than patients in focal 
lymphocytes infiltration (P<0.001), dacryoadenitis (P<0.01) 
and LGP (P<0.01). And the average course of disease was 
29mo (range: 1–240mo; Table 1). Besides, there was no 
distinction in the blood test of the patients, except those with 
IgG4-related lacrimal gland inflammatory disease.
Histopathological Features  The histopathological 
feature of focal lymphocytes infiltration presented as mild 
hyperplasia of lacrimal gland tissue, atrophy of acinar, 
hyperplasia of duct in some area. Meanwhile hyperplasia with 
lymphocytes could also be found (Figure 1A). MALT-EMZL 
showed diffuse lymphocytes without lymphoid follicles, 
immunohistochemical staining of B-cell lymphoma CD21, 
CD23 and PAX-5 also showed positive results, which indicates 
MALT-EMZL (Figure 1B). Mikulicz syndrome showed 
a large number of lymphocytes infiltrating in the lacrimal 
gland tissue. Hyperplasia of lacrimal ducts and atrophy of 
lacrimal acini could also be found in the gland tissue (Figure 
1C). Immunohistochemical staining of IgG4 was positive. 
Besides, mild hyperplasia of lacrimal gland tissue and mild 
lymphocyte infiltration in the interstitium could be observed 
in dacryoadenitis (Figure 1D). The different histopathological 
features of these subtypes, including cell composition, may 

Table 1 Demographics of 89 patients with lacrimal gland prolapse

Histopathological subtype n (%)
Age Sex, n (%) Disease course (mo)

Mean Range Female Male Mean Range

Total 89 (100) 42 13–75 72 (81) 17 (19) 29 1–240
Focal lymphocytes infiltration 18 (20) 32 16–59 16 (89) 2 (11) 31 1–240
Dacryoadenitis 38 (43) 42 17–67 35 (92) 3 (8) 27 1–240
IgG4-related lacrimal gland inflammatory disease 13 (15) 44 14–71 8 (62) 5 (39) 42 8–120
MALT-EMZL 8 (9) 60 44–75 4 (50) 4 (50) 25 11–60
Lacrimal gland 12 (13) 40 13–55 9 (75) 3 (25) 19 1–96

IgG4: Immunoglobulin G4; MALT-EMZL: Extranodal marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue.

Clinicopathologic features of lacrimal gland prolapse
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lead to various manifestations of LGP.
Among the population involved, the dacryoadenitis group 
(n=37, 97%) and Mikulicz syndrome group (n=13, 100%) 
was significantly more likely to present with bilateral disease, 
while the incidence of unilateral disease in patients with 
MALT-EMZL (n=8, 100%) was significantly higher than other 
groups (Table 2). These results indicated patients with similar 
manifestation but appears bilateral prefer to be caused by 
inflammation.
Clinical Features  The signs and symptoms of clinical 
presentations of the involved 89 patients include palpable 
lacrimal gland mass (n=39; 44%), eyelid swelling (n=30, 
34%), proptosis (n=9, 10%), mechanical blepharoptosis (n=6, 
7%), conjunctival injection (n=4, 4%), and dry eye (n=3, 3%; 
Table 3).
Radiological Features  The MRI images showed the LG were 
enlarged in the temporal orbit (Figure 2A, 2B), and the signal 
mildly improved in T2 weighted image (Figure 2B). Sagittal 
position with fat suppressor sequence also showed the enlarged 
and high signal lacrimal gland (Figure 2C, 2D).
DISCUSSION
In our study, the patients were all referred to Beijing Tongren 
Hospital after a preliminary diagnosis of lacrimal prolapse 
in external hospital or outpatient department. Most patients 
received histopathological examination, which was the gold 
standard of diagnosis. For patients without histopathology 
results, clinical diagnosis was made based on classic 
clinical and radiographic manifestations of their respective 

symptoms. We found five histopathological subtypes, namely 
dacryoadenitis (43%), focal lymphocytes infiltration (20%), 
IgG4-related lacrimal gland inflammatory disease (15%), 
lacrimal gland tissue (13%), and MALT-EMZL (13%). 
According to clinical symptoms and orbital imaging studies, 
clinicians believed that focal lymphocytes infiltration and 
lacrimal gland should be diagnosed as LGP. Only about 1/3 
(33%) of patients involved with probable LGP were ultimately 
diagnosed, showing that some LG diseases can be easily 
confused with LGP. 
Characteristics and clinical manifestations were effective to 
differentiate the diagnosis. The results indicate that nearly half 
of LGP can be the result of inflammation, while elderly patients 
are more likely to have lymphoma rather than inflammation. 
Women are more likely to have LG diseases (81%), as was 
found in the current study[12,21-22]. Teo et al[23] in their Singapore 
research reported that patients with lymphoproliferative disease 
were more likely to be older, which proved our finding of 

Table 2 Symmetric analysis of different subtypes                            n (%)

Histopathological subtype Unilateral Bilateral
Focal lymphocytes infiltration (n=18) 5 (28) 13 (72)
Dacryoadenitis (n=38) 1 (3) 37 (97)
IgG4-related lacrimal gland inflammatory 
disease (n=13)

0 13 (100)

MALT-EMZL (n=8) 8 (100) 0
Lacrimal gland (n=12) 1 (8) 11 (92)

IgG4: Immunoglobulin G4; MALT-EMZL: Extranodal marginal zone 

B-cell lymphoma of mucosa-associated lymphoid tissue.

Figure 2 MRI images of lacrimal gland prolapse (arrowheads indicated the lacrimal gland)  A: Axial position, T1 weighted; B: Coronal position, 

T2 weighted, fat suppressor sequence; C: Sagittal position, fat suppressor sequence, left side; D: Sagittal position, fat suppressor sequence, 

right side. MRI: Magnetic resonance imaging.

Figure 1 Histopathological features of different subtypes (200×)  A: Focal lymphocytes infiltration, acinar atrophy and duct hyperplasia; 

B: MALT-EMZL, cell morphology of small round B cells without obvious cell atypia; C: Mikulicz syndrome, infiltration of a large number 

of lymphocytes and a small amount of plasma cells; D: Dacryoadenitis, mild hyperplasia of lacrimal gland tissue and mild infiltration of 

lymphocytes. MALT-EMZL: Extranodal marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue.
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MALT-EMZL more likely to occur in elderly patients without 
signs of active inflammation.
In this study, the distribution of different histopathological 
groups was in line with that of previous studies, which were 
conducted in other ethnic groups. Dacryoadenitis was the 
most common histopathological subtype in our series (43%), 
similar to what was found in a Korean study (52.6%)[24], a 
Singaporean study (46.4%)[23], an Australian study (50%)[25], 
and Western studies of Tang et al[22] (50%) and Huang et al[12] 
(60%). Researchers also found patients with dacryoadenitis 
were significantly younger[23], more likely to have pain, and 
need conjunctival injection[24].
When it comes to symmetric analyzing, we found that 
the incidence of bilateral disease was significantly higher 
in dacryoadenitis (97%) and IgG4-related lacrimal gland 
inflammatory disease (100%) patients. Ahn et al[24] found 
half (52.4%) of patients with IgG4-related dacryoadenitis had 
associated with systemic involvement, which indicates those 
happened bilateral might have more possibility associating 
with systemic abnormities. Previous studies showed IgG4-
related disease (IgG4-RD), characterized by elevated serum 
IgG4 level, tissue swelling and invasion of IgG4-positive 
plasma cells, can involve multi-organ disturbance such as 
retroperitoneum, pancreas, salivary gland, and orbit[13,26-27]. 
Orbital structures were easily affected in IgG4-RD, while the 
LG is mostly involved[28-29]. All patients with IgG4-related 
lacrimal gland inflammatory disease in our study had bilateral 
involvement, while 85.7% was found in Korean populations[24]. 
Patients with IgG4-related dacryoadenitis were more likely 
to associate with systemic symptoms than patients with non-
specific dacryoadenitis[24]. For treatment, previous studies 
showed patients with IgG4-RD can response to steroids[22]. 
However, dacryoadenitis recurred after initial treatment 
can be common, which usually need longer treatment than 
non-specific dacryoadenitis[27-29]. In addition, 10% of IgG4-
related chronic dacryoadenitis can probably progress to 
orbital lymphoma. Chronic hyperplasia of lymphoid tissue 
may lead to morphologic changes and immunoglobulin gene 
rearrangement, resulting in B-cell proliferation and eventual 

malignant transformation[30], which further illustrates the 
importance of early diagnosis and treatment. However, earlier 
studies were lack of immunohistological work-up for IgG 
and IgG4, which might lead patients missing early diagnose. 
Nowadays, with higher awareness of IgG4-RD being given, 
Ahn et al[24] found IgG4-RD in 22.1% of lacrimal gland masses 
in Korean patients and 17.4% of bilateral lacrimal gland 
disease in Western populations[12], which may help patients get 
early treatment. Of note, we diagnosed IgG4-related lacrimal 
gland inflammatory disease in 15% of 89 Chinese patients 
proposed diagnosis with LGP, similar with the findings above.
LGP can easily confuse the diagnosis of LG diseases. The 
clinical findings of this study might help to discern these 
diseases with similar manifestations. In addition, clinicians 
are also recommended to be aware of systemic examinations 
for multi-organs, as patients who suffered systemic diseases 
often need long term of specific treatment and follow-up. 
We suggested that history and physical examination take 
precedence in initial diagnostic progress, with radiology 
serving as supplements. Particular attention should be 
paid to signs and symptoms of inflammation. Moreover, 
histopathology remains the gold standard for diagnosis.
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