
Page 1/20

Watchful waiting is an Acceptable Treatment Option
for Primary Ocular Adnexal Mucosa-associated
Lymphoid Tissue Lymphoma: A Retrospective Study
Kentaro Mizuhara 

Kyoto Prefectural University of Medicine
Tsutomu Kobayashi  (  t-koba@koto.kpu-m.ac.jp )

Kyoto Prefectural University of Medicine
Mitsushige Nakao 

Otsu City Hospital
Ryoichi Takahashi 

Omihachiman Community Medical Center
Hiroto Kaneko 

Aiseikai Yamashina Hospital
Kazuho Shimura 

Aiseikai Yamashina Hospital
Koichi Hirakawa 

Fukuchiyama City Hsopital
Nobuhiko Uoshima 

Japanese Red Cross Kyoto Daini Hospital
Katsuya Wada 

Matsushita Memorial Hospital
Eri Kawata 

Matsushita Memorial Hospital
Reiko Isa 

Kyoto Prefectural University of Medicine
Takahiro Fujino 

Kyoto Prefectural University of Medicine
Taku Tsukamoto 

Kyoto Prefectural University of Medicine
Shinsuke Mizutani 

Kyoto Prefectural University of Medicine
Yuji Shimura 

Kyoto Prefectural University of Medicine
Akiko Yoneda 

https://doi.org/10.21203/rs.3.rs-677385/v1
mailto:t-koba@koto.kpu-m.ac.jp


Page 2/20

Kyoto Prefectural University of Medicine
Akihide Watanabe 

Kyoto Prefectural University of Medicine
Chie Sotozono 

Kyoto Prefectural University of Medicine
Junya Kuroda 

Kyoto Prefectural University of Medicine

Research Article

Keywords: primary ocular adnexal marginal zone lymphoma of mucosa associated lymphoid tissue,
watchful and waiting, radiotherapy, rituximab monotherapy, asymptomatic patients

Posted Date: August 3rd, 2021

DOI: https://doi.org/10.21203/rs.3.rs-677385/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-677385/v1
https://creativecommons.org/licenses/by/4.0/


Page 3/20

Abstract
Background:

Primary ocular adnexal mucosa-associated lymphoid tissue (MALT) lymphoma (POAML) is the most
common subtype of ocular adnexal lymphomas, and most patients with POAML show an indolent
clinical course and achieve long-term survival. Although radiotherapy (RT) is the standard of care for
localized POAML, it can occasionally lead to permanent side effects. Other treatment strategies, such as
rituximab (R) monotherapy and immunochemotherapy, have been used for POAML treatment, but their
long-term bene�ts and relative merits remain unclear. Considering that watchful waiting (WW) is a
potential option for some indolent lymphomas, WW is expected to be a therapeutic option for POAML.
However, the bene�ts of WW for POAML patients are also unclear. The aim of this study is to determine
the optimal treatment strategy for POAML.

Methods:

We retrospectively analyzed 75 patients who were diagnosed POAML between 2008 and 2019 in the
institutions of the Kyoto Clinical Hematology Study Group.

Results:

The median age was 68 years, and 41 patients were women. Common involved sites were conjunctiva
(42.7%), orbit (36.0%), and lacrimal gland (12.0%), and most patients (92.0%) presented with Ann Arbor
stage IE disease. The treatment strategy was selected at the physicians’ discretion, and more patients
without subjective symptoms by tumor mass were subjected to WW (29 patients, 38.7%), while more
patients with tumor-derived subjective symptoms were treated by tumor-directed therapy (24 [32.0%]
received focal RT, and 19 [25.3%] received R monotherapy). Complete response rates were 79.2% and
42.1% in the RT and R groups, respectively. At 60 months’ follow-up, the estimated proportions of POAML
patients not requiring new treatment were 69.4%, 85.2%, and 53.8% in the WW, RT, and R groups,
respectively. There were no signi�cant differences in the time to start of new treatment between WW and
RT groups (median: both not reached [NR], p = 0.187) and between WW and R groups (median: NR vs.
69.0 months, p = 0.554). No speci�c predictive factor for the future need of treatment was identi�ed in the
WW group.

Conclusions:

WW may be an acceptable treatment option for POAML, especially in asymptomatic patients.

Background
Primary ocular adnexal marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT)
(POAML) is the most frequent subtype of ocular adnexal lymphomas, accounting for 80%–90% of all
ocular adnexal lymphomas in East Asia [1, 2] and 60% in Western countries [3]. POAML patients generally
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experience an indolent clinical course and achieve long-term survival, with the 10-year disease-speci�c
survival exceeding 90% [4-8].

Radiotherapy (RT) is widely recognized as the standard of care for localized POAML because of its high
e�cacy for local control and tolerability [9-16]. However, complications, such as cataract, retinitis, dry eye,
and optic neuropathy, of RT occasionally lead to irreversible damage [13-17]. Other treatment strategies,
such as rituximab monotherapy [18-21], immunochemotherapy [22], intralesional rituximab [23], and
antibiotic therapy for Chlamydia psittaci [24], have been used for POAML treatment, but their long-term
bene�ts and the superiority of one strategy over others are unclear. Considering no signi�cant difference
in overall survival (OS) between watchful waiting (WW) and rituximab monotherapy or
immunochemotherapy in asymptomatic patients with advanced-stage, low-grade lymphomas, such as
follicular lymphoma [25-27], WW is expected to be a therapeutic option for POAML, too; however, the
bene�ts of WW for POAML patients are unclear.

To answer this clinical question, we retrospectively investigated the disease characteristics and treatment
outcomes of POAML patients diagnosed and treated in the institutes of the Kyoto Clinical Hematology
Study Group (KOTOSG).

Methods

Study design
We retrospectively analyzed the background, disease status, treatments, and clinical outcomes of
patients histologically diagnosed with POAML between February 2008 and September 2019 at institutes
belonging to the KOTOSG. The primary ocular adnexal disease sites were de�ned as involvement of the
conjunctiva, orbit, eyelid, or lacrimal gland. The disease stage according to the Ann Arbor staging system
was evaluated via ophthalmological and physical examination, computed tomography (CT), magnetic
resonance imaging (MRI), positron emission tomography CT (PET-CT), or bone marrow analysis. Bilateral
ocular adnexal lymphoma without other lymphomatous involvement was de�ned as stage IE disease.
Patients with a follow-up period of <1 year were excluded from analysis.

Clinical data of each patient were collected using the patient’s case report form including background
factors: age, gender, Eastern Cooperative Oncology Group performance status (PS), and relevant medical
history, including symptoms, involved sites, International Prognostic Index (IPI), serological laboratory
data, imaging data, clinical stage, and details of treatment (the degree of surgical resection, types of
initial treatment, response to treatment, survival periods, and adverse events [AEs]). 

Analysis of treatment outcomes
The time to start of new treatment (TTNT), progression-free survival (PFS), OS, overall response rate
(ORR), complete response (CR) rate, and AEs of treatment were analyzed. The TTNT was de�ned as the



Page 5/20

interval from commencement of treatment to the date of starting next-line treatment, including systemic
chemotherapy or RT. In the case of WW, the TTNT was de�ned as the time from diagnosis to the initiation
of new treatment. In patients without the need for new treatment, survival data were censored at the date
last assessed. The PFS was de�ned as the interval from commencement of treatment to disease
progression or death, and the OS was de�ned as the interval from commencement of treatment to death.
In the case of WW, the PFS and OS were calculated from the date of diagnosis. The PFS was censored at
the start of new treatment in case patients proceeded to new treatment without disease progression. The
Lugano 2014 criteria were used for response assessment [28]. AEs were graded using the National
Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE) version 5.0. The treatment
response of ocular lesions and ocular AEs were assessed by at least two physicians, including a
hematologist and an ophthalmologist. 

Statistical analysis
The distribution of patient characteristics between groups was compared using Student’s t-test and the
Kruskal–Wallis test for continuous variables and Fisher’s exact test for qualitative variables. The Kaplan–
Meier method was performed for survival analysis, with a log-rank test for comparison of survival
curves. The con�dence interval (CI) was 95%, and p < 0.05 was considered statistically signi�cant. All
statistical analyses were performed using EZR version 1.37 [29].

Results

Patient characteristics and clinical presentation in
association with treatment procedure
Overall, 103 patients were diagnosed with POAML, of which 11 were excluded from analysis because of
lost follow-up, 11 due to missing data, and 6 due to short follow-up within 1 year. As a result, 75 patients
were analyzed in this study. Patient characteristics are shown in Table 1. The median age was 68 years
(range: 26–92 years), and 41 patients (54.7%) were females. The most common involved sites were the
conjunctiva (42.7%), followed by the orbit (36.0%), lacrimal gland (12.0%), and eyelid (8.0%). Of the 75
patients, 69 (92.0%) presented with stage IE disease, followed by 3 (4.0%) with stage IVE, 2 (2.7%) with
stage IIE, and 1 with stage IIIE. In addition, 61 patients (81.3%) presented with a unilateral ocular region,
14 (18.7%) presented with bilateral disease regions, 5 (6.7%) had complications with an immunoglobulin
G4 (IgG4)-related disease, and 4 of them had lymphoma involvement in the lacrimal gland. According to
the IPI, the majority of patients (69, 92.0%) were classi�ed as low risk, 3 patients (4.0%) as low-
intermediate risk, 2 (2.7%) as high-intermediate risk, and 1 (1.3%) as high risk. The most frequent
complaint at the initial presentation was the recognition of a tumor without symptoms in 29 patients,
followed by swelling in 19, hyperemia in 9, discomfort in 7, and other symptoms in 11. At tumor biopsy
for histopathologic diagnosis, the tumor was completely resected in 17 patients, while a residual tumor
existed after biopsy in 58 patients (Table 1). 
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WW was the most frequent �rst-line modality, selected for 29 (38.7%) of 75 patients, including 14 patients
with compete tumor resection at biopsy. In the remaining 46 patients (61.3%), the primary treatment
modalities were RT in 24 (52.0%) (RT group), rituximab monotherapy in 19 (41.3%) (R group), and other
modalities in 3 (6.5%), including systemic chemotherapy with rituximab plus cyclophosphamide,
doxorubicin, vincristine, and prednisolone (CHOP)-like chemotherapy in 2 patients and discontinuation of
methotrexate in 1 patient with rheumatoid arthritis. 

Of the 29 patients in the WW group, 19 (65.5%) had primary lesions in the conjunctiva, which was more
frequent compared with the RT or rituximab (R) group. In addition, the tumor was completely resected in
14 patients (48.3%) at diagnosis, which was also more frequent compared with the RT or R group. All
patients except one had stage E disease in the WW group. Although 6 (20.7%) of the 29 patients
complained of eye discomfort with foreign-body sensation caused by lymphoma, they showed no
treatment-emergent symptom that could lead to vision impairment, such as ptosis, diplopia, or proptosis.

In the RT and R groups, 43 of the 46 patients had a residual tumor after biopsy. In the RT group, the orbit
was the most frequent site of lymphoma, which caused treatment-emergent subjective symptoms that
potentially impair visual function. The median doses of total and fractional radiation were 30 Gy (range:
24–30 Gy) and 2 Gy (range: 1.5–2 Gy), respectively. Rituximab was administered intravenously at a dose
of 375 mg/m2 once weekly up to eight doses. Patients with bilateral disease or advanced disease tended
to undergo rituximab monotherapy. 

Treatment response
As shown in Table 2, the RT group successfully obtained local disease control. A CR or complete
metabolic response (CMR) was achieved in 19 (79.2%) of the 24 patients. The ORR in the R group was
73.7%, and the CR or CMR was 42.1%. However, �ve patients (26.3%) in the R group failed in achieving an
objective response and two of them underwent additional RT. Two patients who received systemic
chemotherapy combined with rituximab achieved CR, and one patient with methotrexate withdrawal
showed a partial response; these three experienced no disease progression or recurrence during the
observation period. 

Survival outcome
With a median follow-up of 48.8 months, new treatment was added for 20 patients, including 16 with
disease progression and 4 without disease progression, who underwent new treatment due to their
preference. Overall, the median TTNT was not achieved in both WW and RT groups and was 69.0 months
in the R group (Figure 1A). The TTNT tended to be longer in the RT group than in the WW and R groups;
however, the differences were not statistically signi�cant. At 60 months, the estimated proportion of
patients not requiring new treatment was 69.4% (95% CI: 47.4–83.6) in the WW group, 85.2% (95% CI:
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60.2–95.1) in the RT group, and 53.8% (95% CI: 26.0–75.2) in the R group. The median TTNT was 20.3
months (range: 5.9–139.3 months) in the 16 patients with disease progression. 

The median PFS was not achieved in both WW and RT groups and was 45.0 months in the R group (WW
vs. R group, p = 0.375; WW vs. RT group, p = 0.301; RT vs. R group, p = 0.079) (Figure 1B). The 5–year
PFS was 69.5% (95% CI: 43.9%–85.2%) in the WW group, 67.4% (95% CI: 34.7%–86.3%) in the RT group,
and 41.4% (95% CI: 17.4%–64.1%) in the R group. All patients enrolled in this study were alive at the time
of analysis, so the OS was 100% during the observation period. 

Clinical course and predictive factor for disease
progression in the WW group
Of the 29 patients in the WW group, 9 (31.0%) showed disease progression or recurrence, including 1
patient with systemic progression (Table 3). Of these nine patients, seven received treatment with a
median TTNT of 15.6 months (range: 5.9–139.3 months): three received RT, three underwent surgical
resection, and one received rituximab monotherapy, and the disease was well-controlled in all seven. The
remaining two patients continued WW even after disease progression, because of no subjective symptom
or organ impairment. Neither histological transformation nor mortality was observed. In the remaining 20
patients without disease progression, 1 received RT because of the patient’s preference 19 months after
diagnosis and 1 received rituximab monotherapy, expecting improvement of lacrimation 16 months after
diagnosis. At the time of the last follow-up, 20 (69.0%) of 29 patients did not require treatment.

To identify predictive factors for disease progression in the WW group, we compared the clinical
characteristics of 9 patients with disease progression and 20 without disease progression or recurrence.
We analyzed age, gender, involved site, laterality, degree of resection, and tumor size evaluated by the
detection of post-biopsy tumor involvement via CT, MRI, or PET-CT. As shown in Table 4, all these factors
were not signi�cantly associated with disease progression or recurrence in the WW group. In addition, the
degree of resection on diagnosis, the involved site, laterality, and the tumor size did not signi�cantly
affect the PFS in the WW group (Figure 2). 

AEs with RT and rituximab
In the RT group, 16 of 24 patients (66.7%) developed AEs: conjunctivitis (45.8%), radiodermatitis (41.7%),
cataract (33.3%), and dry eye (16.7%). Most AEs were generally mild (grade 1 or 2), while grade 3 cataract
occurred in �ve patients. The median time from RT initiation to onset of cataract was 35 months, and 5
patients underwent cataract surgery. In the R group, infusion-related reaction occurred in only 1 of 19
patients (5.3%). No other AEs due to rituximab occurred.

Discussion
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In our study, WW was the most commonly selected therapeutic strategy for POAML patients, and ~70% of
patients initially subjected to WW did not experience disease progression or recurrence during �ve years
of follow-up after diagnosis. Previous studies have also supported the clinical utility of WW [30, 31].
Tanimoto et al. demonstrated that ~70% of POAML patients with stage IE disease who were managed
with WW did not require any treatment, with a median follow-up of 7.1 years and survival comparable to
that of patients treated by RT immediately after diagnosis [30]. Another study reported frequent
spontaneous regression of POAML, in which patients developed a conjunctiva tumor without any
treatment [31]. These and our results indicate WW as an acceptable approach for POAML treatment,
especially in patients without treatment-emergent subjective symptoms.

The selection of WW as an initial therapeutic approach seemed strongly associated with the absence of
treatment-emergent subjective symptoms as well as the tumor site in a daily practice setting. In the WW
group, no patients complained of treatment-emergent subjective symptoms, such as ptosis, diplopia, or
proptosis, and approximately two-thirds of patients had lymphoma involvement in their conjunctiva. In
addition, complete tumor resection at diagnostic biopsy might lead to the selection of WW for initial
management. Indeed, 14 (48.3%) of 29 patients in the WW group but only 3 (7.0%) of 46 patients in the
RT and R groups had complete tumor resection at biopsy. However, neither the TTNT nor the PFS was
signi�cantly affected by the post-biopsy tumor status, that is, the presence or absence of a residual
tumor; a detectable or undetectable tumor by the imaging technique; and the tumor site in the WW group.
These results suggest that the clinical outcome by using WW may be comparable to that by
administering RT or rituximab monotherapy, even in POAML patients who undergo incomplete tumor
resection. 

Moreover, no speci�c clinical information was identi�ed as a predictive factor for the future need for
POAML treatment, as previously reported [30]. Needless to say, tumor debulking, such as by RT, is urgently
required when the tumor causes impairment of surrounding tissues and/or visual disturbance. Combined
together, WW may be a feasible management option, at least in patients with less symptomatic POAML
of conjunctival origin.

RT generally provides excellent local disease control in POAML patients [9-16]. In fact, the ORR by RT was
100% in this study. The main concern with RT in POAML is eye-related AEs, especially cataracts. The
incidence of radiation cataract requiring surgery has been reported to be 1%–32% [13-16], which is
consistent with our result, accounting for 21% of cataract incidence. The favorable utility of lens shielding
has been reported for the prevention of RT-induced cataract without increasing relapse [12, 13]. Given the
excellent visual outcomes following cataract surgery [32], RT should not be avoided in POAML patients in
case of the need for local control. In contrast, although rituximab monotherapy is considered an
alternative treatment option for POAML [18-21], its e�cacy remains unclear. In our study, the ORR and CR
in the R group were 73.7% and 42.1%, respectively, which were lower than those in the RT group.
Furthermore, half of the patients in the R group experienced disease progression and needed new
treatment within four years. These �ndings do not support the selection of rituximab monotherapy as the
most appropriate treatment strategy for POAML.
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This study had a few limitations. First, due to the retrospective nature, the non-uniform treatment plan,
and the bias in treatment selection for individual patients, caution is required in interpreting and
comparing the treatment outcomes of WW, RT, and rituximab monotherapy. The WW group had limited-
stage disease, while the proportion of patients with bilateral or advanced-stage disease was higher in the
R group. Second, the sample size was small, which potentially decreases statistical power. Third, data on
cytogenetic/molecular abnormalities were lacking. Nevertheless, our results support the utility of WW as
an initial therapeutic approach for POAML in a real-world setting and also show the effectiveness of RT,
especially if local tumor control is needed.

Conclusion
WW may be an acceptable treatment option for POAML patients, especially asymptomatic patients. RT
also plays a primary role in local disease control in POAML. However, further prospective studies with
larger sample sizes are required to con�rm these results.

Abbreviations
POAML: Primary ocular adnexal marginal zone lymphoma of mucosa-associated lymphoid tissue; WW:
Watchful waitng; RT: Radiotherapy; OS: Overall survival; TTNT: Time to start of new treatment; PFS:
Progression-free survival
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Table 1

 Patient characteristics
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  Total

(n = 75)

WW

(n = 29)

Radiotherapy

(n = 24)

Rituximab
monotherapy

(n = 19)

Others

(n = 3)

P

Median age
(range)

68 (26–
92)

63 (37–
92)

68 (26–85) 68 (58–81) 67 (59–
78)

0.044†

Gender, n (%)           0.373*

Male / Female 34 (45) /
41(55)

10 (34) /
19 (66)

14 (58) / 10
(42)

9 (47) / 10
(53)

1 (33) /
2 (67)

 

Involved site, n
(%)

          <0.001*

 Conjunctiva 32 (43) 19 (66) 5 (21) 8 (42) 0  

 Orbit 27 (36) 3 (10) 13 (54) 9 (47) 2 (67)  

 Lacrimal
gland

9 (12) 5 (17) 2 (8) 2 (11) 0  

 Eyelid 6 (8) 1 (3) 4 (17) 0 1 (33)  

 Lacrimal
caruncle

1 (1) 1 (3) 0 0 0  

Laterality, n (%)           0.076*

 Unilateral /
Bilateral

61 (81) /
14 (19)

24 (83) /
5 (17)

22 (92) / 2
(8)

14 (74) / 5
(26)

1 (33) /
2 (67)

 

Degree of
resection, n (%)

          <0.001*

 Complete
resection

17 (23) 14 (48) 1 (4) 2 (11) 0  

 Partial
resection

58 (77) 15 (52) 23 (96) 17 (89) 3 (100)  

Medical history,
n (%)

           

 IgG4-related
disease

5 (7) 3 (10) 1 (4) 1 (5) 0  

 Rheumatoid
Arthritis

1 (1) 0 0 0 1 (33)  

 Sjogren’s
syndrome

2 (3) 0 0 0 2 (67)  

Ann Arbor
Staging, n (%)

          0.047*

 E 69 (92) 28 (97) 23 (96) 16 (84) 2 (67)  



Page 15/20

 E 2 (3) 1 (3) 0 1 (5) 0  

 E 1 (1) 0 0 0 1 (33)  

 E 3 (4) 0 1 (4) 2 (11) 0  

IPI, n (%)           0.054*

 Low 69 (92) 29 (100) 22 (92) 16 (84) 2 (67)  

 Low-
intermediate

2 (3) 0 1 (4) 1 (5) 0  

 High-
intermediate

3 (4) 0 1 (4) 2 (11) 0  

 High 1 (1) 0 0 0 1 (33)  

Presentation, n
(%)

           

 Tumor
recognition

29 (39) 13 (45) 9 (38) 6 (32) 1 (33)  

 Swelling 19 (25) 7 (24) 8 (33) 3 (16) 1 (33)  

 Discomfort 7 (9) 6 (21) 0 1 (5) 0  

 Hyperemia 9 (12) 3 (10) 0 6 (32) 0  

 Ptosis 6 (8) 0 4 (17) 1 (5) 1 (33)  

 Diplopia 3 (4) 0 1 (4) 2 (11) 0  

 Proptosis 1(1) 0 1 (4) 0 0  

 Incidental 1 (1) 0 1 (4) 0 0  

IPI, International Prognostic Index; POAML, primary ocular adnexal marginal zone lymphoma of
mucosa-associated tissue.

* Fisher’s exact test.

† Kruskal–Wallis test.

Table 2

Response to initial POAML treatment
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Radiotherapy, n (%) (n = 24)

 CR/CMR 19 (79.2)

 PR 5 (20.8)

 SD 0

 PD 0

 ORR 24 (100)

Rituximab monotherapy, n (%) (n = 19)

 CR/CMR 8 (42.1)

 PR 6 (31.6)

 SD 5 (26.3)

 PD 0

 ORR 14 (73.7)

Chemotherapy combined with rituximab, n (%) (n = 2)

 CR/CMR 2 (100)

 PR 0

 SD 0

 PD 0

 ORR 2 (100)

Discontinuation of MTX, n (%) (n = 1)

 CR/CMR 0

 PR 1 (100)

 SD 0

 PD 0

 ORR 1 (100)

POAML, primary ocular adnexal marginal zone lymphoma of mucosa-associated tissue; CR, complete
response; CMR, complete metabolic response; PR, partial response; SD, stable disease; PD, progressive
disease; ORR, over all response; MTX, methotrexate;

Table 3

Characteristics of 9 POAML patients who experienced disease progression during WW
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Age Gender Stage Laterality Involved
site

Degree of
resection 

at biopsy

Site of
progression

Next treatment

40 F E right conjunctiva complete OA Surgical
resection

42 F E right conjunctiva complete OA Surgical
resection

38 F E left conjunctiva complete OA Radiotherapy

74 F E left conjunctiva complete OA Watchful
waiting

54 M E left conjunctiva partial OA Surgical
resection

73 M E left conjunctiva partial OA Radiotherapy

61 M E bilateral conjunctiva partial OA Watchful
waiting

74 M E bilateral lacrimal
gland

partial OA Radiotherapy

54 M E right lacrimal
gland

partial systemic Rituximab
monotherapy

F, female; M, male; OA, ocular adnexal region; POAML, primary ocular adnexal marginal zone
lymphoma of mucosa-associated tissue; WW, watchful waiting.

 Table 4

Comparison of characteristics of POAML patients managed with WW with and without disease
progression



Page 18/20

  No progression

(n = 20)

Progression

(n = 9)

p

Age     0.185†

  Median (range) 63 (37-92) 62 (38-74)  

Gender, n (%)     0.205*

 Male / Female 5 (25) / 15 (75) 5 (56) / 4 (44)  

Involved site, n (%)     0.431*

 Conjunctiva 12 (60) 7 (78)  

 Others 8 (40) 2 (22)  

Laterality, n (%)     0.633*

 Unilateral 17 (85) 7 (78)  

 Bilateral 3 (15) 2 (22)  

Degree of resection, n (%)     1.000*

 Complete resection 10 (50) 4 (44)  

 Partial resection or biopsy 10 (50) 5 (56)  

Tumor size, n (%)      

 Detectable 7 (35) 2 (22) 0.675*

 Undetectable 13 (65) 7 (78)  

IPI, International Prognostic Index; POAML, primary ocular adnexal marginal zone lymphoma of
mucosa-associated tissue; WW, watchful waiting.

* Fisher’s exact test.

† Student’s t-test.

Figures
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Figure 1

Kaplan–Meier curves for (A) time to start of new treatment (TTNT) and (B) progression-free survival
(PFS) according to treatment modalities. There was no statistically signi�cant difference in both the
TTNT and the PFS between treatment modalities.
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Figure 2

Kaplan–Meier curves of progression-free survival (PFS) in primary ocular adnexal marginal zone
lymphoma of mucosa-associated tissue (POAML) managed with watchful waiting (WW) according to the
degree of resection at biopsy (A), the involved site (B), laterality (C), and the tumor size (D).


