
Abstract. Background: Primary ocular adnexal mucosa-
associated lymphoid tissue lymphoma (POAML) is a rare
disease. The purpose of this study was to evaluate the treatment
outcome and patterns of failure of patients with early-stage
POAML treated with radiotherapy. Patients and Methods:
From 1995 to 2008, 53 patients with early-stage POAML were
reviewed. Tumors were categorized as either superficial or
mass-forming type. In principle, superficial lesions (n=11)
were treated with 24 Gy, while the mass-forming lesions
(n=42) were irradiated with 30 Gy. The median follow-up
period was 3.9 years. Results: All four cases of relapse had
mass-forming lesions. The 5-year overall and progression-free
survival rates were 100% and 91.5%, respectively. Although 30
patients experienced grade 2 or 3 late adverse events, no
patients had radiation-related retinopathy. Conclusion: Early-
stage POAML can be well-controlled with radiotherapy.
However, the risk of distant relapse should be noted, in
particular, for mass-forming tumors.

Lymphoma of the ocular adnexa is a relatively rare clinical
entity, and accounts for approximately 8% of extranodal non-
Hodgkin’s lymphoma (1). Since mucosa-associated lymphoid
tissue (MALT) lymphoma was described in 1983 by Issacson
and Wright (2), it has been reported that the majority of
lymphomas in the ocular adnexa are of the MALT type (3).
MALT lymphoma is classified as an indolent group and

exhibits a favorable prognosis. Because an indolent lymphoma
is less sensitive to chemotherapy than an aggressive one,
radiotherapy is recognized as a choice of treatment for early-
stage primary ocular adnexal MALT lymphoma (POAML). 

As shown in several reports (4-7), radiotherapy alone leads
to excellent local control. However, distant relapses occur in
a certain number of patients. Although there have been a few
analyses of disease progression and prognosis in patients with
POAML (5, 6, 8), the patterns of relapse remain unclear.  

Therefore, we conducted a retrospective analysis of 53
patients with early-stage POAML treated with radiotherapy
alone. The purpose of the present study was to evaluate
clinical outcomes and patterns of failure of patients with
early-stage POAML treated with radiotherapy, in particular,
focusing on tumor volume and location.

Patients and Materials

Patients’ characteristics. From 1995 to 2008, 53 patients with
localized primary ocular adnexal MALT lymphoma were treated with
radiotherapy alone at Kyushu University Hospital with a follow-up
period of at least six months. All 53 patients were histopathologically
diagnosed as having MALT lymphoma, based on the characteristic
morphological and immunophenotypic features of MALT lymphoma.

The patients’ characteristics are shown in Table I. The median
follow-up period was 3.9 years (range: 1 –13.5 years). All patients
were staged according to the Ann Arbor classification system (9).
Seven patients who were classified as having stage I disease had
bilateral ocular adnexal lesions. The one patient with stage II
disease had palpebral conjunctival and ipsilateral lymph node
lesions. Performance status (PS) was determined according to the
Eastern Cooperative Oncology Group (ECOG) (10). 

In the present study, the tumors were categorized as either
superficial lesion or mass-forming lesion, according to the tumor
volume. Tumors undetectable on computed tomographic (CT) images,
and which were located in the palpebral and/or bulbar conjunctiva,
were classified as superficial lesions. The tumors which occurred in
the ocular adnexa including the conjunctiva and had a visible mass on
CT images were defined as mass-forming lesions. Of the 53 patients,
11 had superficial lesions, and 42 had mass-forming lesions.
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Treatment. The radiation field encompassed the extent of tumor with
10-15 mm margin. In the case of superficial lesions, a 4-6 MeV
electron beam was used. In the case of mass-forming lesions, 
4-6 MV X-rays were used. A single anterior field, a lateral opposite
field, and a wedged pair of anterior fields were applied in 50
patients, two patients, and one patient, respectively. Lens shielding
or lacrimal gland shielding was performed, provided the shielding
did not reduce the dosage to the tumor. Lens shielding was
performed in all 11 patients with superficial lesion, and lacrimal
shielding was performed in eight patients with mass-forming lesion.
In principle, the prescribed dose was 24 Gy in 12 fractions for
superficial lesions, and 30 Gy in 20 fractions for mass-forming
lesions. Only one patient with a mass-forming lesion of the lacrimal
gland was treated with a dose of 24 Gy in 12 fractions.

Follow-up and statistical analysis. The follow-up evaluations were
performed by the ophthalmologist/radiation oncologist at 3 to 6
month intervals, with or without CT or magnetic resonance imaging.
The initial response was evaluated by Cheson et al’s criteria (11,
12) at three months after the administration of radiotherapy. Acute
and late adverse events were evaluated according to the Common
Terminology Criteria for Adverse Events (version 3.0) (13). Overall
survival (OS) and progression-free survival (PFS) rates were
calculated using the Kaplan-Meiers method. Differences in PFS
between superficial and mass-forming lesion groups were assessed
using the log-rank test. A p-value less than 0.05 was considered to
indicate a statistically significant difference.

Results

Response rate and local control. A complete response was
achieved in 21 patients, and 31 patients responded partially
to treatment. Only one patient had stable disease. No
irradiated tumor progressed except for one patient with a

mass-forming lesion who had local progression at 13 months
after irradiation of 24 Gy. No patients with lens shielding or
lacrimal gland shielding experienced local recurrence.

Relapse patterns and survival. Distant relapses were
observed in only four patients (Table II), all of whom had
mass-forming tumors. Out of these, three were treated with
a total dose of 30 Gy, and one was treated with 24 Gy.
None of the 11 patients with superficial lesions experienced
disease relapse. All patients were still alive following
salvage chemotherapy including rituximab. The 5-year OS
and PFS rates of all 53 patients were 100% and 91.5%,
respectively (Figure 1). Although there was no statistically
significant difference, patients with superficial lesions had
better PFS than those with mass-forming lesions (Figure 2).
During the follow-up period, only one patient died, of other
causes (acute myelogenic leukemia) at 63 months after
radiotherapy.

Adverse events. With regard to acute adverse events related
to initial radiation therapy, the majority of patients had grade
1 dermatitis or conjunctivitis. No patients exhibited greater
than grade 2 acute toxicity. 

There were 30 patients who experienced grade 2 or 3 late
adverse events (cataract in 14, dry eye in 16). No patients
had grade 4 or 5 adverse events. Out of 42 patients without
lens shielding, 12 (28.8%) had grade 2 or greater cataract. In
particular, grade 3 cataract formation requiring surgery was
found in 10 patients (23.8%). Of 11 patients treated with lens
shielding, one had grade 2 cataract (9.1%) and one had grade
3 cataract (9.1%).

Discussion

For early-stage ocular adnexal MALT lymphoma, despite
therapy offering excellent local control rates, the risk of
distant relapse is a significant problem. In the present study,
radiotherapy led to excellent local control in patients with
superficial lesions of POAML, while distant relapses were
observed in some patients with mass-forming tumors. Goda
et al. demonstrated that, in the retrospective analysis of 89
patients with POAML, the cumulative distant relapse rate
was higher in patients with lacrimal and soft tissue disease
than in those with conjunctival disease (5). Hashimoto et al.
evaluated the treatment results of 78 patients with POAML,
and showed that most distant relapses were observed in
patients with POAML arising from the orbit or lacrimal
grand (6). Bayraktar et al. showed that, among 69 patients
with stage I POAML, tumors with orbital involvement
conferred a poorer prognosis than those involving the
conjunctiva alone (8). In this study, the superficial lesions of
POAML, which arose from the conjunctiva, had no distant
relapse. Therefore, it seems that the risk of distant relapse
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Table I. Patients’ characteristics.

Characteristic Number of patients (n=53)

Age, years
Median 62
Range 22-87

Gender
Male 19
Female 34

Stage
I 52
II 1

Primary site
Orbita 28
Palpebral/bulbar conjunctiva 19
Lacrimal gland 6

Performance status
0 35
1 18

Tumor type
Superficial 11
Mass-forming 42



should be carefully considered, especially in patients with
the mass-forming type of tumor which mainly arises from
the orbit or lacrimal gland. 

Rituximab is known to be an effective and well-tolerated
treatment for orbital MALT lymphoma (14). Therefore,
rituximab as a sequential treatment may be promising to
reduce the risk of a distant relapse in patients with POAML.
Hashimoto et al. treated 20 patients with stage I POAML with
radiotherapy in combination with rituximab (6). They
concluded that radiotherapy combined with rituximab
successfully reduced the risk of systemic relapse. However,
considering that the incidence rate of distant relapse is still low
and that relapse-associated lesions may be controllable by
salvage chemotherapy combined with rituximab, the treatment
strategy for early-stage POAML, in particular with superficial
lesions, should be carefully considered to avoid overtreatment.

Generally, MALT lymphoma responds well to
radiotherapy. However, an optimal dose for the treatment of
localized ocular adnexal MALT lymphoma has not yet been
established. Several authors have recommended radiotherapy

with 25 Gy or lower (5, 15). In the present study, the
superficial type of lesion was well-controlled with a dose of
24 Gy. By contrast, several reports have found that the use
of lower doses might be a risk factor for local relapse. Tsang
et al. reported two local relapses in 29 patients with orbital
MALT lymphoma who received 25 Gy (16). Suh et al. also
reported cases of local relapse within a shielded area (17).
Bayraktar et al. advocated that radiation doses of at least
30.6 Gy should be given in stage I disease, since lower doses
may be more frequently associated with relapses (8). In the
present study, only one patient with a tumor of the mass-
forming type had a local relapse after 24 Gy of irradiation,
while none of the patients with the mass-forming lesions,
who were irradiated with 30 Gy, had a local relapse.
Although the number of patients is small in the present
study, our results suggest that 30 Gy may be necessary to
obtain sufficient local control for mass-forming lesions of
ocular adnexal MALT lymphoma, while a radiation dose of
24 Gy seems to be sufficient to control tumors of the
superficial type.
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Figure 1. Overall (OS) and progression-free (PFS) survival curves. Figure 2. Comparison of progression-free survival curves according to
superficial and mass-forming type of lesion.

Table II. Clinical data of the patients with relapse after radiotherapy.

Case Age Gender Site/tumor Dose Response Site of relapse Time-to-relapse Treatment Status at last
(years) type (Gy) (months) after relapse follow-up

1 59 F Orbit/mass-forming 30 CR Mesenterium 68 Op, CTx Alive, NED

2 56 F Orbit/mass-forming 30 PR Buccal region and kidney 40 CTx Alive, NED

3 64 F Orbit/mass-forming 30 CR Neck 45 CTx Alive with lymphoma

4 62 M Lacrimal/mass-forming 24 PR Local and neck 13 Op, CTx, RT Alive with lymphoma

Op: Operation, CTx: chemotherapy; RT: radiotherapy; NED: no evidence of disease; M: male; F: female.



Several investigators have suggested lens shielding as a
useful technique for preventing radiation-induced cataract
formation (5, 17). Goda et al. showed that the risk of grade
3 cataract was greatly reduced by customized lens shielding,
from 41% without lens shielding to 15% with shielding (5).
In the present study, the incidence of grade 3 cataracts was
also found to be lower in patients who received lens
shielding (9.1%) than in those without (23.8%). Lens
shielding should be provided, unless doing so would lead to
a decrease in tumor dose.

In conclusion, the preliminary findings of this study
suggest that radiotherapy leads to excellent local control
without distant relapse in patients with superficial lesions of
POAML, while distant relapses were observed in some
patients with mass-forming tumors. Although a radiation
dose of 24 Gy seems to be sufficient to control superficial
tumors, the optimal dose remains unclear. The exact optimal
doses for patients with ocular adnexal MALT lymphoma can
be determined by larger prospective observational studies.
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