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Clinical Patterns and Prognostic Outcomes of Asian Ocular 
Adnexal Marginal Zone Lymphoma
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Abstract

Background: Ocular adnexal marginal zone lymphoma (OAMZL) is 
the most common subtype of primary ocular lymphoma and has been 
rising in incidence in Asian populations.

Methods: We conducted a retrospective review of 95 patients diag-
nosed with OAMZL within a multi-ethnic cohort from Singapore. 
Clinical characteristics, survival outcomes including overall survival 
(OS) and progression-free survival (PFS), and maximum standard-
ized uptake value (SUVmax) on staging F-18 fluorodeoxyglucose 
positron emission tomography/computed tomography (18-FDG-PET/
CT) were investigated.

Results: The cohort comprised 60 males and 35 females, with a me-
dian age of 58 years (25 - 88). Median follow-up was 92 months. 
The most common sites involved were the orbit (49.5%) and lacrimal 
gland (23.2%). Most patients presented with stage 1 disease (72.6%). 
Five-year OS and PFS for the whole cohort were 94.9% and 84.1%, 
respectively. Factors significantly associated with poorer OS included 
advanced (stage 2-4) disease (hazard ratio (HR) 6.26, 95% confidence 
interval (CI): 1.69 - 23.19, P = 0.0061), older age above 58 years (HR 
= 15.29, 95% CI: 4.47 - 52.3, P < 0.0001), and higher mucosa-as-
sociated lymphoid tissue International Prognostic Index (MALT-IPI) 
scores of 2 - 3 compared to low (0) and intermediate (1) scores (HR 
= 9.28, 95% CI: 1.24 - 69.11, P < 0.0001 and HR = 10.99, 95% CI: 
1.34 - 89.94, P < 0.0001), respectively. Older age (HR = 2.41, 95% 
CI: 1.07 - 5.43, P = 0.0330) and advanced disease (HR = 2.47, 95% 
CI: 1.07 - 7.03, P = 0.0348) were significantly associated with poorer 
PFS. Median SUVmax of the lesions was 5.6 (2.1 - 9.6), with signifi-
cantly higher values in advanced disease.

Conclusions: Our study illustrates the favorable prognosis of OAM-
ZL in an Asian cohort, although particular factors may portend worse 
survival outcomes.

Keywords: Ocular lymphoma; Rituximab; Prognostication; Positron 
emission tomography; SUVmax

Introduction

Lymphoma of the ocular adnexa is estimated to account for 
5-15% of all extranodal non-Hodgkin’s lymphoma and is 
relatively less studied compared to other lymphoma subtypes. 
Among primary ocular adnexal lymphomas, ocular adnexal 
marginal zone lymphoma (OAMZL) is the most common sub-
type, representing up to 80% of all cases [1, 2]. For reasons 
unclear, it has been observed that there is a rising trend in the 
incidence of OAMZL, particularly in Asian countries [3]. In 
Singapore for example, the incidence of marginal zone lym-
phoma (MZL) has been increasing from 1998 - 2012, high-
lighting the growing clinical importance of these lymphomas 
in the region [4]. The majority of cases arise from extranodal 
sites, with a peculiar predilection to the orbit, aside to the stom-
ach, lung, skin, thyroid gland, salivary glands [5]. Chronic in-
flammatory states related to autoimmune disorders or infec-
tions have been associated with MZL development by driving 
lymphomagenesis via chronic antigenic stimulation. Notably, 
OAMZL has been seen to arise in a background of chronic in-
flammation related to autoimmune thyroid disease, Sjogren’s 
syndrome and immunoglobulin G (IgG)4-related disease [2, 
6], while Chlamydophila psittaci has been posited to play a 
role in a subset of cases [7].

In OAMZL, the application of F-18 fluorodeoxyglu-
cose positron emission tomography/computed tomography 
(18-FDG-PET/CT) in staging assessment remains limited and 
its clinical utility is controversial. Its sensitivity in detecting 
OAMZL has been reported to range from 27% to 83.1%, de-
pending on the study [3, 8]. Although maximum standardized 
uptake values (SUVmax) have been suggested as a potential 
prognostic factor for OAMZL, research in this area remains 
limited. Furthermore, there is a notable lack of studies, particu-
larly in Asian populations, which have documented the clinical 
characteristics and outcomes of patients with OAMZL, high-
lighting the need for further research in this field.
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This study aims to investigate the clinical characteristics 
and examine survival outcomes in a Southeast Asian patient 
cohort diagnosed with OAMZL, as well as to explore the rela-
tionship of SUVmax values on staging 18-FDG-PET/CT im-
aging with anatomical site and stage of disease.

Materials and Methods

Study cohort

Patients diagnosed with OAMZL and seen at the National 
Cancer Centre Singapore between 1998 and 2024 were ret-
rospectively reviewed. Patients with MZL involving the ocu-
lar adnexa, with or without metastatic spread, were included. 
Pathological diagnosis was confirmed by expert hematopathol-
ogists, and all tumor cells were confirmed to express B-cell 
specific antigens including CD20. A total of 95 patients were 
included in the final analysis. All data were obtained at the 
time of diagnosis or subsequent follow-up. The research study 
was carried out with approval from the SingHealth Centralized 
Institutional Review Board. Informed consent for the use of 
biospecimens was obtained in accordance with the Declaration 
of Helsinki.

Demographic and clinicopathological analysis

Demographical information available included age, sex and 
ethnicity. Clinical characteristics of each patient such as pre-
senting symptoms, sites of disease involvement, serum lactate 
dehydrogenase (LDH) level, SUVmax values on FDG-PET/
CT imaging, treatment regimens and response to treatment 
were included in the study. The mucosa-associated lymphoid 
tissue International Prognostic Index (MALT-IPI) score was 
calculated based on based on three key clinical parameters (1 
point each): age ≥ 70 years, Ann Arbor stage III or IV, and 
elevated LDH levels [9].

Study endpoints

The outcomes of interest in this study were progression-free 
survival (PFS) and overall survival (OS). PFS was defined as 
the time elapsed between the date of diagnosis till the date of 
relapse, progression, or death from any cause. OS was calcu-
lated from the date of diagnosis up till the date of death from 
any cause or was censored at the date of last follow-up for 
survivors.

Statistical analysis

Statistical analysis was carried out using methods as previous-
ly described [10]. Continuous variables were compared using 
the Mann-Whitney U test or Kruskal-Wallis test. For each in-
dividual clinicopathological parameter, Kaplan-Meier curves 
were plotted to estimate survival. The log-rank test was then 

used to calculate hazard ratio (HR), the corresponding 95% 
confidence interval (CI) and the P values. Clinicopathological 
parameters found to be significant on univariate analysis using 
a two-sided test with significance level of 0.05 were identified. 
All tests were performed using MedCalc statistical software 
for Windows version 19.0.4 (MedCalc Software, Ostend, Bel-
gium).

Results

Patient demographics and clinicopathological characteris-
tics

A total of 95 patients were included in this study. The median 
age of diagnosis was 58 years (range: 25 to 88 years). Sixty 
(63.2%) were male and 35 (36.8%) were female. The ethnic-
ity groups of our patient population included Chinese (n = 76, 
80.0%), Malay (n = 10, 10.5%) and others (n = 9, 9.5%). Most 
patients presented with stage 1 disease (n = 69, 72.6%), while 
the others presented with stage 2 (n = 8, 8.4%), stage 3 (n = 2, 
2.1%) and stage 4 disease (n = 16, 16.8%). The lesions were 
mostly unilateral (n = 76, 80.0%). Bilateral lesions confined 
to the ocular adnexa were classified as stage 1 disease [11]. 
The most frequent presenting symptoms were swelling (n = 
31, 32.6%), presence of a lump (n = 20, 21.1%), and prop-
tosis (n = 18, 18.9%). The most common site of disease in-
volvement was the orbit (n = 47, 49.5%) which consists of 
the extraocular muscles, blood vessels, nerves and connective 
tissue, followed by the lacrimal gland (n = 22, 23.2%), con-
junctiva (n = 15, 15.8%), and eyelid (n = 11, 11.6%). Auto-
immune diseases were concurrently diagnosed in 12 patients, 
including IgG4 disease (n = 9), Sjogren’s syndrome (n = 2), 
and an unspecified connective tissue disease (n = 1). The most 
common nodal sites of disease spread at diagnosis were lymph 
nodes located above the diaphragm (n = 14, 14.7%). The most 
common extranodal sites of disease spread at diagnosis were 
the lung, paravertebral space, renal pelvis and stomach (n = 3 
each). Serum LDH level was elevated in 27 patients (28.4%). 
MALT-IPI scores were low (0) for 39 patients (41.1%), inter-
mediate (1) for 38 patients (40.0%), and high (2 - 3) for 10 
patients (10.5%). This information is summarized in Table 1.

Treatment outcomes and survival analyses

The median follow-up duration for all patients was 92 months. 
The 5-year OS and PFS rates were 94.9% and 84.1%, respec-
tively. Median OS was not reached, while the median PFS was 
194 months (Fig. 1). For stage 1 disease, the majority of pa-
tients received orbital radiotherapy alone as initial treatment 
(n = 61 of 69, 88.4%). Only two patients received systemic 
therapy (rituximab alone and rituximab plus bendamustine, n 
= 1 each). The rest underwent excision alone (n = 2) or were 
managed by watchful waiting (n = 4). For stage 2-4 disease, 
11 of 26 (42.3%) patients received radiotherapy alone. Four 
patients were managed by watchful waiting (n = 4), while the 
rest received various systemic therapies including rituximab 
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alone (n = 3), R-CVP (rituximab, cyclophosphamide, vin-
cristine, prednisone) (n = 4), and other chemotherapies (n = 
4) (Table 2). Subsequent lines of treatment for patients with 
progression or relapse of disease included radiotherapy as the 
most common modality (n = 5 and n = 4 for stage 1 and stage 
2-4 disease, respectively), followed by rituximab (n = 4 and n 
= 2, respectively) (Fig. 2).

Prognostic factors for OS

In our cohort, a total of 12 patients had died as of last follow-
up. The causes of death included other secondary cancers (n 
= 4), infection (n = 3), MZL (n = 2), end-stage renal failure 
(n = 1), and unknown (n = 2). In univariate analyses, patients 
with stage 2-4 disease had significantly poorer OS than pa-
tients with stage 1 disease (HR = 6.26, 95% CI: 1.69 - 23.19, P 
= 0.0061). Median survival for stage 1 was not reached, while 
for stage 2-4 it was 169 months. 5-year survival was 96.6% in 
stage 1 and 90.5% in stage 2-4. Patients who were at the me-
dian age of 58 and older at diagnosis had significantly poorer 

Table 1.  Demographic and Clinical Characteristics of Patients 
With OAMZL

Characteristics N (%)
Total patients 95 (100)
Sex
    Male 60 (63.2)
    Female 35 (36.8)
Age at presentation
    Median (range) 58 (25 - 88)
    Mean ± SD 56.2 ± 14.0
Laterality
    Right 38 (40.0)
    Left 38 (40.0)
    Bilateral 19 (20.0)
Ethnicity
    Chinese 76 (80.0)
    Malay 10 (10.5)
    Others 9 (9.5)
Stage at presentation
    I 69 (72.6)
    II 8 (8.4)
    III 2 (2.1)
    IV 16 (16.8)
Location in ocular adnexal region
    Orbit 47 (49.5)
    Conjunctiva 15 (15.8)
    Lacrimal gland 22 (23.2)
    Eyelid 11 (11.6)
Symptoms
    Swelling 31 (32.6)
    Mass/lump 20 (21.1)
    Proptosis 18 (18.9)
    Erythema 8 (8.4)
    Ptosis 8 (8.4)
    Diplopia 5 (5.3)
    Decreased visual acuity 5 (5.3)
    Restricted eye movement 5 (5.3)
    Pain/discomfort 4 (4.2)
    Watery eyes/tearing 3 (3.2)
    Not reported 31 (32.6)
Serum LDH status
    Elevated 27 (28.4)
    Not elevated 60 (63.2)
    Unknown 8 (8.4)
MALT IPI score

Characteristics N (%)
    Low (0) 39 (41.1)
    Intermediate (1) 38 (40.0)
    High (2 - 3) 10 (10.5)
    Unknown 8 (8.4)
Known autoimmune disease
    IgG4 disease 9 (9.5)
    Sjogren’s syndrome 2 (2.1)
    Unspecified connective tissue disease 1 (1.1)
Site of initial disease spread
    Lymph nodes
        Above diaphragm 14 (14.7)
        Below diaphragm 6 (6.3)
        Unspecified 2 (2.1)
    Extranodal sites
        Lung 3 (3.2)
        Paravertebral 3 (3.2)
        Renal pelvis 3 (3.2)
        Stomach 3 (3.2)
        Bone marrow 1 (1.1)
        Breast 1 (1.1)
        Pleura 1 (1.1)
        Pericardium 1 (1.1)
        Pelvic side wall 1 (1.1)

MALT-IPI: mucosa-associated lymphoid tissue International Prognostic 
Index; SD: standard deviation; LDH: lactate dehydrogenase; IgG: im-
munoglobulin G.

Table 1.  Demographic and Clinical Characteristics of Patients 
With OAMZL - (continued)
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OS than patients aged below 58 years (HR = 15.29, 95% CI: 
4.47 - 52.3, P < 0.0001). Median survival was 155 months for 
patients aged 58 and above and not reached for the younger 
group. The 5-year OS rate was 89.4% in older patients and 
100% in younger patients (Fig. 3a, b).

Patients with stage 2-4 disease had significantly poorer 
PFS than patients with stage 1 disease (HR = 2.47, 95% CI: 
1.07 - 7.03, P = 0.0348). Median PFS was 224 months for stage 
1 disease, and 99 months for stage 2-4. The 5-year PFS was 
88.0% for stage 1 and 71.9% for stage 2-4. Patients who were 
at the median age of 58 and above at diagnosis had signifi-
cantly lower PFS than those aged below 58 (HR = 2.41, 95% 
CI: 1.07 - 5.43, P = 0.0330). Median PFS was 153 months 

in the older group compared to 224 months in the younger 
group. The 5-year PFS was 77.7% in older patients and 89.7% 
in younger patients (Fig. 3c, d). There was no significant dif-
ference in OS or PFS when comparing patients with unilateral 
and bilateral disease.

MALT-IPI risk groups and survival outcomes

In terms of MALT-IPI score, patients with high scores (2 - 3) 
had significantly worse OS than patients with low (0) and in-
termediate (1) scores (HR = 9.28, 95% CI: 1.24 - 69.11, P < 
0.0001 and HR = 10.99, 95% CI: 1.34 - 89.94, P < 0.0001), 

Figure 1. Kaplan-Meier survival curves for overall survival (OS) and progression-free survival (PFS) in the overall cohort. (a) 
The 5-year OS was 94.9%, and the median OS was not reached. (b) The 5-year PFS was 84.1%, and the median PFS was 194 
months.
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respectively. Median survival was 130 months for patients 
with high MALT-IPI scores and not reached for those with low 
and intermediate scores. The 5-year OS was 97.0% for patients 
with low and intermediate MALT-IPI scores, and 76.2% for 
patients with high scores (Fig. 3e). There was no significant 
difference in PFS of patients with low (0), intermediate (1) and 
high (2 - 3) scores (Fig. 3f).

SUVmax values on 18-FDG PET/CT and clinical charac-
teristics

In an exploratory analysis, 18-FDG PET/CT images of OAM-
ZL at diagnosis were retrieved, and SUVmax values were col-
lated. Representative images of selected cases based on ana-
tomical location are shown (Fig. 4a-d). The median level of 
SUVmax of the lesions was 5.6 (range: 2.1 - 9.6). We observed 
that patients with stage 2-4 disease (median: 7.8, range: 2.1 
- 9.6) had significantly higher SUVmax values compared to 
patients with stage 1 disease (median: 4.4, range: 2.4 - 6.8) (P 
= 0.035). Interestingly, although there was no significant dif-
ference between SUVmax values across different tumor sites, 
eyelid tumors had numerically higher uptake values (P = 0.18, 
Kruskal-Wallis test) (Fig. 4e, f). The median SUVmax values 
for eyelid, lacrimal gland, orbit and conjunctival tumors were 
7.8, 6.1, 5.5 and 4.0, respectively. An overview of studies on 
18FDG-PET/CT in OAMZL, from 2010 to 2025, is included 
here (Supplementary Material 1, jh.elmerpub.com).

Discussion

This study investigates the outcomes of ocular lymphoma in 
a Southeast Asian population in Singapore. The median age 
of presentation in our cohort was 58 years, which is similar to 
Chinese patients (median: 57, n = 166), but younger than the 

median age of 66 in American patients (n = 23) and 62 years in 
an international cohort (n = 689) [12-14]. The 5-year OS and 
PFS for stage 1 OAMZL was 96.6% and 88.0%, respectively, 
in contrast to the Chinese study where OS and PFS was 99% 
and 76%, respectively for stage 1 disease [12]. The 5-year OS 
and PFS for the entire cohort was 94.9% and 84.1%, respec-
tively, similar to 96% and 79% in an American population (n = 
87), and higher than the OS of 83% reported in an international 
population [14, 15]. These findings suggest that the earlier age 
of presentation in Asian populations may not have negative 
implications on OS and PFS.

The most common sites of disease involvement in our co-
hort were the orbit (49.5%) and lacrimal gland (23.2%). Other 
larger studies in predominantly Caucasian populations have 
reported that ocular lymphomas primarily present in the orbit 
followed by conjunctiva, with the lacrimal gland being a less 
common site of involvement [16, 17]. Similarly, a Taiwanese 
study (n = 112) identified the orbit, followed by conjunctiva 
and lacrimal gland (35.5%, 31.6% and 27.6%, respectively) as 
the three most common sites of disease [18]. Interestingly, our 
findings align with a Thai study (n = 121), which reported the 
orbit, followed by lacrimal apparatus, being the most common 
sites of disease (46.3% and 34.7%, respectively) [19]. This 
observation could potentially suggest different patterns of dis-
ease involvement in Southeast Asian populations.

The most common sites of disease relapse after treatment 
were the lacrimal gland and lung (n = 5 each), followed by 
cervical lymph nodes and the orbit (n = 4 each). This is in line 
with findings from a Danish study, which reported the most 
common sites of relapse to be the eye, followed by lymph 
nodes and the lung [20].

The MALT-IPI divides patients into low, intermediate, and 
high-risk groups [9]. This index has been shown to be a valuable 
tool in predicting the prognoses of MALT lymphoma patients 
[21]. In our study, patients with higher IPI scores had significant-
ly lower OS but not PFS. This is in contrast to a Korean study 
that showed significantly lower PFS but not OS for patients with 
higher MALT-IPI scores [22]. This difference could possibly 
be attributed to several factors. Our study had a substantially 
greater proportion of patients who exhibited high-risk features, 
including both elevated serum LDH (28.4% versus 7.2% in 
the Korean cohort) and Ann Arbor stage III/IV disease (18.9% 
versus 10.6% in Korea), resulting in fewer IPI low-risk (41.1% 
versus 82.6%) and more intermediate- to high-risk (10.5% ver-
sus 6.3%) classifications in our cohort. A high IPI score reflects 
advanced age, higher LDH levels and disease stage - factors re-
lated to aggressiveness and severity of the lymphoma resulting 
in shorter OS. PFS, on the other hand, can be influenced by other 
factors such as frequency of assessment and treatment response 
depending on therapeutic strategy employed [23].

A total of 22 patients underwent PET/CT scans at the point 
of staging, and SUVmax values of their ocular tumors were re-
corded. In patients with bilateral disease, the higher value was 
taken into account. Patients with stage 2-4 disease had signifi-
cantly higher SUVmax than those with stage 1 disease. Eyelid 
tumors had the highest mean SUVmax (8.1 ± 1.2), although 
this was not statistically significant. This differs from a Korean 
study, which showed orbit and lacrimal gland tumors having 

Table 2.  First-Line Management of Patients With Ocular Lym-
phoma in the Study Cohort

Stage Management strategy N (%)
1 (n = 69) Radiation therapy alone 61 (64.2)

Rituximab alone 1 (1.1)
Rituximab + bendamustine 1 (1.1)
Excision alone 2 (2.1)
Watchful waiting 4 (4.2)

2-4 (n = 26) Radiation therapy alone 11 (11.6)
Rituximab alone 3 (3.2)
R-CVP 4 (4.2)
Other chemotherapya 4 (4.2)
Watchful waiting 4 (4.2)

aOther chemotherapy: CP (chlorambucil, prednisone) (n = 2), R-CP 
(rituximab, chlorambucil, prednisone) (n = 1), R-CHOP (rituximab, cy-
clophosphamide, doxorubicin, vincristine, prednisone) (n = 1). R-CVP: 
rituximab, cyclophosphamide, vincristine, prednisone.

https://jh.elmerpub.com
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the highest and lowest mean SUVmax values, respectively [3]. 
It has been found that SUVmax values of the single most meta-
bolically active lesion can be useful in response evaluation and 

prognosis prediction in indolent lymphomas [24]. However, in 
our study, survival analysis was unable to be performed based 
on SUVmax values due to insufficient data.

Figure 2. First- and subsequent-line treatment therapies stratified by disease stage. Others: R-B (n = 2), bendamustine alone (n 
= 1), CVP (n = 1). CP: chlorambucil, prednisone; R-CP: rituximab, chlorambucil, prednisone; CVP: cyclophosphamide, vincris-
tine, prednisone; R-CVP: rituximab, cyclophosphamide, vincristine, prednisone; R-CHOP: rituximab, cyclophosphamide, doxo-
rubicin, vincristine, prednisone; RminiCHOP: rituximab plus reduced dose CHOP; R-B: rituximab, bendamustine; RT: radiation 
therapy; WW: watchful waiting.
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Our exploratory analysis of OAMZL patients who under-
went PET/CT scans during staging showed that patients with 
advanced disease had significantly higher PET/CT SUVmax 
scores of their primary ocular tumor, as compared to those with 
localized disease. Although no study has reviewed the correla-
tion between SUVmax score and prognostic stage in OAZML, 
other studies involving solid tumors such as lung adenocarcino-

mas [25] and breast [26] cancers have found that higher SUV-
max scores correlated with increased prognostic stage in these 
cancers. Conversely, while our study found that OAMZL tumors 
arising from the eyelid had non-significantly higher mean SU-
Vmax values as compared to other orbital sites, both Park et al 
[3] and Wang et al [27] reported that SUVmax of orbital masses 
were significantly elevated as compared to other sites such as 

Figure 3. Kaplan-Meier survival curves for overall survival (OS) and progression-free survival (PFS) stratified by Ann Arbor stage, 
age at diagnosis and MALT-IPI score. (a) Patients with stage 2-4 disease had significantly poorer survival than patients with stage 
1 disease (HR = 6.26, 95% CI: 1.69 - 23.19, P = 0.0061). (b) Patients above 58 years had significantly lower survival than younger 
patients (HR = 15.29, 95% CI: 4.47 - 52.3, P < 0.0001). (c) Patients with stage 2-4 disease had a significantly poorer PFS than 
patients with stage 1 disease (HR = 2.47, 95% CI: 1.07 - 7.03, P = 0.0348). (d) Patients above 58 years had a significantly lower 
PFS than younger patients (HR = 2.41, 95% CI: 1.07 - 5.43, P = 0.0330). (e) OS for low vs. intermediate vs. high MALT-IPI score. 
Patients with high MALT-IPI score had significantly worse OS than patients with low and intermediate IPI scores (HR = 9.28, 95% 
CI: 1.24 - 69.11, P < 0.0001, and HR = 10.99, 95% CI: 1.34 - 89.94, P < 0.0001) respectively. (f) PFS for low vs. intermediate vs. 
high MALT-IPI score. There was no significant difference in PFS of patients with different MALT-IPI scores. MALT-IPI: mucosa-
associated lymphoid tissue International Prognostic Index; HR: hazard ratio; CI: confidence interval.
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Figure 4. Representative 18-FDG PET/CT images of ocular marginal zone lymphoma based on anatomical location, and SUV-
max values at diagnosis stratified by Ann Arbor stage and tumor site. (a) Bilateral enlarged and FDG-avid lacrimal glands (left, 
SUVmax 3.1; right, SUVmax 8.8). (b) Bilateral FDG-avid lower eyelid masses (left, SUVmax 7.8; right, SUVmax 4.0). (c) FDG-
avid mass over medial-superior aspect of the left globe (SUVmax 5.5). (d) FDG-avid nodular lesion on the left orbit (SUVmax 4.4). 
Red arrows indicate the site of disease. (e) Patients with stage 2-4 disease had significantly higher SUVmax values compared to 
patients with stage 1 disease (P = 0.035, Mann-Whitney U test). (f) There was no significant difference between SUVmax values 
across different tumor sites, though eyelid tumors had numerically higher uptake values (P = 0.18, Kruskal-Wallis test). SUVmax: 
maximum standardized uptake value.
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conjunctiva, lacrimal gland and eyelid. This could suggest that 
the relationship between SUVmax values and tumor sites is less 
apparent, or that these results may be non-conclusive due to the 
relatively small sample sizes of each study.

Other recent studies investigating the utility of SUVmax 
values in assessing treatment response and prognosis showed 
that OAMZL tumors had a decrease in SUVmax values after 
effective treatment [5], and that PET/CT FDG-avid OAMZL 

tumors are more likely to achieve complete remission as com-
pared to non-FDG-avid tumors [27]. As our study was unable to 
perform survival analysis with regard to PET/CT FDG-avidity 
and SUVmax values for FDG-avid tumors due to insufficient 
data, further follow-up studies should be performed to validate 
these findings so as to improve prognostication at diagnosis and 
across treatment for OAMZL patients. Finally, as some studies 
have shown that CT and/or MRI scans have a higher sensitiv-

Figure 4. (continued) Representative 18-FDG PET/CT images of ocular marginal zone lymphoma based on anatomical loca-
tion, and SUVmax values at diagnosis stratified by Ann Arbor stage and tumor site. (a) Bilateral enlarged and FDG-avid lacrimal 
glands (left, SUVmax 3.1; right, SUVmax 8.8). (b) Bilateral FDG-avid lower eyelid masses (left, SUVmax 7.8; right, SUVmax 4.0). 
(c) FDG-avid mass over medial-superior aspect of the left globe (SUVmax 5.5). (d) FDG-avid nodular lesion on the left orbit (SU-
Vmax 4.4). Red arrows indicate the site of disease. (e) Patients with stage 2-4 disease had significantly higher SUVmax values 
compared to patients with stage 1 disease (P = 0.035, Mann-Whitney U test). (f) There was no significant difference between SU-
Vmax values across different tumor sites, though eyelid tumors had numerically higher uptake values (P = 0.18, Kruskal-Wallis 
test). SUVmax: maximum standardized uptake value.



Articles © The authors   |   Journal compilation © J Hematol and Elmer Press Inc™   |   https://jh.elmerpub.com232

Outcomes of Ocular Lymphoma in an Asian Population J Hematol. 2025;14(4):223-233

ity of detecting ocular adnexal lymphoproliferative disease as 
compared to PET/CT scan [28, 29], the role of PET/CT scan 
may be best suited for prognostication of survival and treatment 
response, as well as in further staging [3], as compared to mak-
ing a primary diagnosis of OAMZL.

Our study has certain limitations inherent to its retrospec-
tive nature, including gaps in data collection. Additionally, due 
to the small number of patients who underwent PET/CT scans 
and subsequently progressed or relapsed, survival analysis 
based on SUVmax values could not be performed. Further-
more, information on subsequent relapse and treatment may be 
unavailable for patients who lost to follow-up.

In conclusion, our study illustrates the favorable survival 
outcomes of OAMZL and demonstrates certain similarities in 
the presentation of OAMZL among Asian populations, such 
as age of presentation and site of disease involvement, when 
compared to Western populations.

Supplementary Material

Suppl 1. Overview of studies on 18FDG-PET/CT in OAMZL, 
from 2010 to 2025.
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