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Abstract

Objective: Ocular adnexal lymphomas are rare malignancies, accounting for approximately 1-2% of all non-Hodgkin
lymphomas and 8-10% of extranodal lymphomas. Among these, ocular adnexal marginal zone lymphoma (OA-MZL) represents
the predominant histologic subtype, comprising 55-80% of all orbital/ocular adnexal lymphomas. The aim of this study is to
retrospectively evaluate the clinical and histopathological features of cases diagnosed with ocular adnexal marginal zone
lymphoma (OA-MZL) and to compare the findings with the current literature.

Methods: A total of 10 OA-MZL cases diagnosed between 2010 and 2025 in the archives of the Department of Pathology, Celal
Bayar University, Manisa, with conjunctival and/or lacrimal gland involvement were included in this study. The slides of all
cases were retrieved from the archives and re-evaluated under a microscope. Previously prepared hematoxylin-eosin sections
and immunohistochemical slides were re-evaluated to confirm the diagnosis. The patients' clinical data, treatment protocols,
and follow-up results were obtained from the hospital information system. Clinicopathological parameters were documented,
and a descriptive statistical analysis was conducted and the data obtained were compared with the literature.

Results: The mean age of the cases was 65.9 (39-82), and the female/male ratio was 3/7. The most common presenting
symptom was orbital swelling. Histopathological examination revealed diffuse monomorphic small lymphoid cell infiltration,
and the immunohistochemical panel applied showed tumor cells to be CD20 and BCL2 positive, CD3, CD5, CD21, CD23, Bcl-6,
CD10, and Cyclin D1 negative. The mean Ki-67 index was 13.3%. Plasmacytic differentiation was observed in 2 cases. Three
patients received definitive radiotherapy, whereas six patients were monitored with active surveillance due to indolent disease
behavior. The mean follow-up period was 50 months, and recurrence was detected in 1 case.

Conclusion: Ocular adnexal marginal zone lymphomas are neoplastic proliferations that are clinically indolent but require
careful histopathological differential diagnosis. This study aims to contribute by presenting and evaluating the clinical and
pathological findings of these rare localizations in the context of the literature.
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Okiiler Adneksiyal Marjinal Zon Lenfoma : Retrospektif Analizi ve klinikopatolojik
ozellikleri
0z
Amag: Okiiler adneksiyel lenfomalar, tiim non-Hodgkin lenfomalarin yaklasik %1-2’sini ve tiim ekstranodal lenfomalarin %8-
10’unu olusturan nadir malignitelerdir. Bu anatomik bolgede en sik goriilen histolojik tip ekstranodal marginal zon lenfoma
olup, olgularin %55-80’ini kapsamaktadir. Bu ¢alismanin amaci, okiiler adneksiyal marjinal zon lenfoma (OA-MZL) tanis1 almis

olgularin klinik ve histopatolojik 6zelliklerini retrospektif olarak degerlendirmek ve elde edilen bulgular: giincel literatiir ile
karsilastirmaktir.

Yoéntemler: 2010-2025 yillar1 arasinda Manisa Celal Bayar Universitesi Patoloji Anabilim Dali arsivinde tanis1 konmus,
konjonktiva ve/veya lakrimal gland yerlesimli toplam 10 OA-MZL olgusu bu calismaya dahil edildi. Tiim olgulara ait lamlar
arsivden ¢ikarilarak tekrar degerlendirildi. Tanilarin dogrulamasi amaciyla mevcut hematoksilen-eozin kesitleri ve
immiinohistokimyasal boyali lamlar yeniden gézden gegirildi. Hastalarin Kklinik verileri, tedavi protokolleri ve takip sonuglari
hastane bilgi sisteminden elde edildi. Klinikopatolojik bulgular ddkumante edilip tanimlayici istatiksel analiz uygulandi ve elde
edilen veriler literatiir ile karsilastirild.

Bulgular: Olgularin yas ortalamasi 65.9 (39-82) olup, kadin/erkek orani 3/7 idi. En sik basvuru bulgusu orbitada sislik olarak
kaydedildi. Histopatolojik incelemede diffiiz monomorfik kii¢iik lenfoid hiicre infiltrasyonu gozlenmis olup uygulanan
immunohistokimyasal panelde tiimor hiicreleri CD20 ve BCL2 pozitif, CD3, CD5, CD21, CD23, Bcl-6, CD10 ve Siklin D1 negatif
olarak degerlendirildi. Ortalama Ki-67 indeksi %13.3 idi. Plazmasitik diferansiasyon 2 olguda izlendi. U¢ hastaya yalmzca
radyoterapi uygulanirken, hastaligin indolent seyri nedeniyle alt1 hasta aktif izlem ile takip edildi. Ortalama takip siiresi 50 ay
olup, 1 olguda niiks saptandi.

Sonug: Okiiler adneksiyal marjinal zon lenfomalar, klinik olarak yavas seyirli ancak histopatolojik olarak dikkatli ayirici tani
gerektiren neoplastik proliferasyonlardir. Bu ¢calisma, nadir goriilen bu lokalizasyonlara ait klinik ve patolojik bulgulari ortaya
koyup literatiir esliginde degerlendirerek katki saglamay1 hedeflemektedir

Anahtar kelimeler: okiiler adneksiyal marjinal zon lenfoma, immunohistokimyasal panel.

INTRODUCTION

sinuses, nasopharynx, and cranial cavity may
occur. Spread may occur to regional lymph
nodes and also to more distant central and
peripheral nodes®. The disease often remains
localized, and systemic spread is rare. However,
it has been reported that systemic lymphoma
may develop in 10-20% of cases® Therefore,
long-term follow-up is critical.

Ocular adnexal lymphoma (OAL) is one of the
most common malignancies in this location,
despite being a rare disease. OALs are
neoplasms that arise in lymphoid tissue and
affect the structures surrounding and
supporting the function of the eyeball. OAL
accounts for approximately 3% of lymphomas
occurring outside the lymph nodes!2. The most
common histological subtype in this group is
extranodal marginal zone B-cell lymphoma.
OAMZL (Ocular Adnexal Marginal Zone
Lymphoma) accounts for 50-80% of all ocular
lymphomas and usually presents as a slow-

The pathogenesis of OAMZL is multifactorial;
chronic antigenic stimulation, infectious agents,
immunological mechanisms, genetic/molecular
alterations, and interactions with the tumor
microenvironment play a role. A strong

growing, indolent tumor in older age groups3.

Ocular Adnexal Marginal Zone Lymphoma
usually presents with unilateral or bilateral
swelling, mass appearance, drooping of the
eyelid, or chronic conjunctival inflammation-
like findings2-4. Rarely, invasion of bone,

association with Chlamydia psittaci has been
reported in OAMZL. Studies have shown that C.
psittaci DNA is detected at high rates in OAMZL
cases and that antibiotic treatment has resulted
in tumor regression in some patients*78. Similar
to the role of Helicobacter pylori in gastric
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MALT lymphoma, Achromobacter xylosoxidans
and Borrelia burgdorferi have been associated
with OAMZL in some studies??. Several
precursor lesions with the potential to
transform into OAMZL have been identified;
these include orbital pseudotumors (idiopathic
orbital inflammatory disease (I0ID)), reactive
lymphoid hyperplasia (RLH), and IgG4-related
diseases. As inflammatory non-malignant
conditions, precursor lesions in that they lead to
chronic antigenic stimulation, which can cause
activation of the NF-kB signaling pathway,
chromosomal changes, and other genetic and
epigenetic alterations. Chronic infection or
inflammation can lead to polyclonal B-cell
activation and subsequent monoclonal
proliferation by creating continuous antigenic
stimulation in the local lymphoid tissue. The
association with autoimmune diseases is
noteworthy: increased incidence of OAMZL has
been reported in patients with Sjogren's
syndrome and Hashimoto's thyroiditis. These
findings suggest that 0OAMZL may be an antigen-
dependent lymphoma associated with infection
and autoimmunity26:8.10,

Various translocations and chromosomal
alterations have been reported in the molecular
pathogenesis. The t(11;18)(q21;q21)/BIRC3-
MALT1 translocation suppresses apoptosis by
activating the NF-kB pathway and contributes
to lymphoma cell proliferation. The
t(14;18)(q32;q21)/IGH-MALT1 translocation
prolongs the lifespan of tumor cells by
increasing MALT1 expression. Molecular
heterogeneity may be important in explaining
different clinical courses and treatment
responses211

The microenvironment also plays a critical role
in OAMZL development. Tumor cells interact
closely with stromal cells, dendritic cells, and T
cells. In particular, the expansion of follicular
dendritic cell networks and T-helper cell
support contribute to the survival of tumor
cells®10,
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Although OAMZL typically follows an indolent
clinical course, its diagnosis can be challenging
due to overlapping features with benign
inflammatory diseases and other low-grade
lymphomas. Early and accurate recognition is
crucial to prevent unnecessary interventions, to
guide appropriate treatment, and to ensure
long-term surveillance for potential relapse or
systemic involvement.

METHODS

In this study, patients diagnosed with
extranodal marginal zone lymphoma between
2010 and 2025 were screened from the archives
of the Department of Pathology, Faculty of
Medicine, Celal Bayar University. Among these
patients, 10 patients with ocular adnexal
localization were included in the study. Only
biopsy-proven cases with available clinical data,
histopathologic slides, and
immunohistochemical studies were evaluated.
Exclusion criteria included secondary ocular
involvement by systemic lymphoma. Tissue
samples were fixed in 10% neutral-buffered
formalin. Hematoxylin-eosin (H&E)-stained
preparations and immunohistochemically
stained slides for all cases were retrieved from
the pathology archive. All cases were
independently reviewed by two pathologists
(OA, FSP) and no diagnostic discordance was
observed. Therefore, inter-observer agreement
was assessed qualitatively without the need for
statistical concordance analysis. The infiltration
patterns of OA MZL, the cytomorphology of
neoplastic cells, the presence of reactive
germinal centers, lymphoepithelial lesions,
stromal changes, and plasmacytic
differentiation were reviewed in HE-stained
preparations. Clinical data for the cases were
obtained from patient files and the hospital
electronic record system. The data examined
included age, gender, presenting complaints,
tumor location (orbit, conjunctiva, eyelid,
lacrimal gland), history of accompanying
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systemic disease, treatment, and follow-up
information.

Ethical approval fort he study was granted by
The Celal Bayar Univercity Ethics Committee
(Approval No: 20.478.486/3341, dated July 30,
2025).

Alow-grade B-cell lymphoma panel was applied
to all cases. Immunohistochemical staining was
performed using an automated
immunohistochemistry device (Roche
Diagnostics). Immunohistochemical evaluation
was performed using the following antibody
clones: CD20 (L26), CD3 (2GV6), CD5 (SP19),
CD10 (SP67),CD79a (SP18), PAX5 (SP34), BCL2
(124), BCL6 (GI191E/A8), Cyclin D1 (SP4-R),
MUM1 (MRQ-8), and Ki-67 (30-9). Appropriate
positive and negative control tissues were
included for each staining run, and a lymph
node with normal morphology was used as the
control tissue. All cases were re-evaluated

according to the 2017 World Health
Organization  (WHO) Classification  of
Hematopoietic and Lymphoid Neoplasms
criteria.

Treatment decisions (active surveillance vs

radiotherapy) were based on tumor
localization, symptom severity, stage at
diagnosis, in line with contemporary

international guidelines. Treatment approaches
(radiotherapy, chemotherapy, immunotherapy)
and follow-up periods, relapse, systemic spread,
and survival status were obtained from patient
files and electronic archives. Overall survival
(0S): The time from diagnosis to death or last
follow-up was included

Statistical Analysis

SPSS software was used for statistical
evaluations. Given the small sample size and the
nature of the study, only descriptive statistics
(mean, range, frequency, percentage) were
reported. Inferential statistical tests were not
applied.

RESULTS

The mean age of the 10 patients included in the
study was 65.9 (range: 39-82) years. Three
patients were female (30%), and seven were
male (70%). Six cases were localized in the left
eye, three in the right eye, and one was bilateral.
The presenting complaint in all patients was
swelling and a mass in the eyelid or orbital
region. Some cases also presented with redness
and a burning sensation in the eye. In terms of
tumor localization, 4 were in the conjunctiva, 3
were in the lower eyelid and soft tissue, 1
involved both the lower and upper eyelids, and
2 were located in the lacrimal gland. No history
of systemic lymphoma or concomitant
autoimmune disease was detected.
Histopathological examination revealed diffuse
monomorphic small lymphoid cell infiltration in
all cases. Reactive germinal centers were
observed in most cases, while lymphoepithelial
lesions were detected in two cases. Plasmacytic
differentiation was present in 2 cases. A low-
grade B-cell lymphoma panel was applied to all
cases, and CD20 and Bcl2 were strongly and
diffusely positive in all cases. CD3 and CD5 were
negative, ruling out T-cell origin. CD10, BCL6,
and Cyclin D1 were negative in all cases. CD21
and CD23 showed a disrupted and sometimes
enlarged network of follicular dendritic cells.
The Ki-67 proliferation index was low to
moderate, with a mean of 13.3% (range 5-30%)
(Figures A-]) These findings supported the
diagnosis of extranodal marginal zone B-cell
lymphoma in all cases. Six cases were followed
as close follow-up patients. Three were treated
with radiotherapy alone, and one was not
followed up. The mean follow-up period was 50
months (range 12-120 months). During follow-
up, relapse was detected in one case after 5
years, and systemic spread and bone marrow
involvement were seen in only one case. One
patient in the study died. This patient was 79
years old and died of secondary disease at the
end of an 84-month follow-up period.
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Figures A-J: a dense infiltrate of small, round-shaped
cells in conjunctiva HEx10 and lymphoepithelial lesions
HEXx100(A-B) the lymphoma cells express CD20 (C). Ki
67 proliferation index %10 (D). Small to medium-sized
lymphocytes infiltrate HEx100 (E-F). lymphoma cells
immunohistochemistry CD20 and Bcl-2 diffuse positive
(G-H). neoplastic cells show adipose tissue infiltration
HEx20 (). CD23 shows irregular follicular dendritic cell
meshworks (J).

DISCUSSION

In our study, the majority of OAMZL cases were
located in the conjunctiva-eyelid (80%), while
lacrimal gland involvement was more limited
(20%). This distribution is basically consistent
with the localizations reported in large series,
but the marked predominance of conjunctival
involvement is noteworthy. In the literature,
soft tissue of the orbit (40-64%) and
conjunctiva (32-40%) are reported as the most
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common sites of involvement in OAL; lacrimal
gland involvement is reported at lower rates. In
the literature, bilateral involvement is ~10-
15% in large series and can be seen in the
conjunctiva and orbit. In our series, bilateral
involvement was seen in only one casell-13,

The clinical symptoms of conjunctival 0OAMZL
are mostly characterized by swelling, mass
effect, and mild irritation; in orbital
involvement, ptosis, limited ocular movement,
and decreased visual acuity are prominent. The
predominance of conjunctival-eyelid
localization in our series is consistent with
these symptoms; moreover, the ease of biopsy
access from these areas may have contributed
to the early detection and relative abundance of
these lesions for diagnosis.

Histopathologically, all our cases showed
typical monomorphic small-to-medium B
lymphocyte infiltration, lymphocytic infiltration
surrounding reactive  germinal centers
(germinal center colonization), and, to a lesser
extent, lymphoepithelial lesions and
plasmacytic differentiation.

These features have been described in the
literature as the most important morphological
findings in the differential diagnosis of
OAMZL1415,  Immunohistochemically, tumor
cells in our cases showed strong positivity for
CD20, while CD5, CD10, and Cyclin D1 were
negative.

BCL2 positivity was observed in all cases, while
the Ki-67 proliferative index was low, ranging
from 5% to 30%. This profile is consistent with
the typical OAMZL phenotype described in the
literature and plays a critical role in
distinguishing extranodal marginal zone
lymphoma from follicular lymphoma or mantle
cell lymphoma. Additionally, plasmacytic
differentiation was detected in 2 cases. These
findings reflect the heterogeneous
micromorphological spectrum of OAMZL316,
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In terms of localization-stage relationship, a
significant proportion of OAMZL cases in large
cohorts are detected at Ann Arbor IE stage and
AJCC T1 (conjunctiva) or T2 (orbit) level. The
absence of orbital involvement and conjunctival
involvement in our series is consistent with the
possibility of earlier stage detection; this is a
factor that positively affects prognosis.

Treatment options for OAMZL vary depending
on localization, stage, and patient
characteristics. In large series, simple excision
has been used more frequently for conjunctival
lesions, while radiotherapy has been used more
frequently  for orbital/lacrimal gland
involvement6-18, In our series, despite the
predominance of conjunctival involvement, the
low recurrence rate (single recurrence), follow-
up period, and additional treatment preferences
(e.g., application of RT) suggest that these
factors contributed to this positive outcome.

In the literature, radiotherapy is the most
effective method, especially in limited disease
involving the conjunctiva and orbit, providing
local control in 85-95% of cases. Even ultra-
low-dose RT (e.g., 2x2 Gy) has been reported to
have high response rates and has been found to
be advantageous in terms of toxicityl?.
Rituximab-based combination chemotherapies
are preferred in more advanced stages or in
cases of systemic involvement. Surgical excision
is generally performed for diagnostic purposes;
however, when used alone, it has been reported
in the literature to carry a high risk of early
recurrence. In our series, most conjunctival-
predominant cases were treated with RT, and
recurrence was observed in only one case. This
finding supports the indolent course and
responsiveness to treatment of 0OAMZL. Overall
survival rates are reported in the literature to
be between 85% and 95%1920. The absence of
deaths in our cohort confirms the good
prognosis of OAMZL, despite the limited
number of patients.

This study provides long-term
clinicopathological data on OAMZL; however,
the limited sample size, the single-institution
nature of the study, and lack of molecular
analyses constitute its main limitations. Despite
these constraints, our findings reinforce that
OAMZL, although rare, represents the most
common lymphoid neoplasm of the ocular
adnexa, typically affecting middle-aged to
elderly patients and generally following an
indolent course with potential for relapse and
systemic dissemination. Accurate diagnosis
requires  careful  histopathological and
immunohistochemical evaluation. While
survival outcomes are favorable, long-term
surveillance remains essential. Future research
involving multicenter cohorts and integrated
molecular approaches is needed to better clarify
disease pathogenesis, prognostic markers, and
optimal management strategies.
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