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Introduction

Non-lymphoma Hodgkin’s was found in about 
55% of primary orbital malignancies in adults. 
Extranodal marginal zone B-cell lymphomas 
of mucosa-associated lymphoid tissue (MALT) 
type account for the majority of non-lymphomas 
Hodgkin’s of the orbit and adnexa. The conjunctiva, 
eyelid, lacrimal gland, and retrobulbar region are 
commonly affected by orbital MALT lymphomas 

(OAML). It is characterized by an indolent course 
and a confined tumor that is predominantly radia-
tion sensitive [1–3].  

As an initial treatment for orbital MALT lym-
phoma, radiation therapy (RT) was known to be 
beneficial. For localized disease, radiotherapy has 
often been the treatment of choice. Compared to 
surgery, it provides superior local control and cure. 
Low to moderate radiation doses (25–36 Gy) are 
thought to be capable of achieving 95–100% lo-
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common orbital and adnexal lymphomas. Radiotherapy is one of the most preferred treatment options for orbital lympho-
mas since they are localized and radiation sensitive. The objective of this study is to evaluate how radiation therapy affected 
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cal control. However, the ideal radiation dose for 
the treatment of orbital adnexal lymphoma that 
achieves a high local control rate with a low risk of 
visually noticeable sequelae is unknown. So, a va-
riety of approaches, involving radiation dose, vol-
ume, and lens shielding, have been used [1–4].  

Therefore, we conducted a systematic review to 
see how successful different doses and procedures 
of radiation therapy were for treating orbital MALT 
lymphoma.

Materials and methods

We conducted a systematic review following 
the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) statement. 
We searched the terms “Ocular Lymphoma”, “Or-
bital Lymphoma”, “MALT”, “Radiotherapy”, “Radi-
ation therapy”, and “IMRT” with time restriction 
from 2012 to 2022 in various electronic databases 

such as PubMed, EMBASE and Cochrane Library. 
The focus of the search was the outcome of the ra-
diotherapy on the clinical application to the orbital 
lymphoma. We included full-text publications re-
porting orbital lymphoma at different ages. Litera-
ture which focused on orbital lymphoma that had 
been treated with radiotherapy, the doses of the ra-
diotherapy used for treatment of orbital lympho-
ma, and also the response of radiation therapy to 
orbital lymphoma were searched and included. We 
considered only human-based topics and articles 
published in English. No full-text publications, du-
plicates, letters to editor, and articles with no radio-
therapy effect on orbital lymphoma were excluded.

Two researchers evaluated the studies inde-
pendently to determine the final articles to be 
included, and the final decision was reached by 
consensus with another author. All evidence was 
assessed by the Newcastle-Ottawa Scale (NOS) 
for cohort studies. The study is classified as high 

Figure 1. Flow diagram of study selection process

Records identified 
through database searching

(n = 329)

Additional records identified 
through other sources

(n = 0)

Records after duplicates removed
(n = 242)

Full-text articles 
assessed for eligibility

(n = 32)

Full-text articles selected 
for data extraction 

(n=25)

Studies included (n = 25)
17 retrospective cohort studies and 8 case reports

Full-text articles excluded (n = 7): 
•  2 articles did not reveal its radiation 
   doses and techniques
•  5 articles were discussed 
   about intraocular lymphoma

Records excluded
(n = 210)
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quality if it gets 3 or 4 points in the selection do-
main AND 1 or 2 points in the comparability do-
main AND 2 or 3 points in the outcome domain 
[5]. The Joanna Briggs Institute (JBI) scale was 
used to evaluate the risk of bias from included case 
reports. It assessed demographic characteristics, 
past medical history, current condition, diagnos-
tic assessment, treatment procedure, post-inter-
vention condition, adverse events, and lessons to 
learn. The total score was categorized as low (0–3) 
and high quality (4–8) [6].

Results

Eligible studies
A total of 329 articles were identified through 

PUBMED, EMBASE, and Cochrane library. Eighty 
seven studies were removed because of duplication. 
The first selection was performed based on the title 
and abstract of the articles. We excluded 210 arti-
cles that did not meet the inclusion criteria. In fur-
ther screening, 7 articles were omitted because of 
the lack of data. So, 25 studies were finally included 
in this systematic review. 

Baseline characteristics
All included articles have a high score. The mean 

score of the NOS for the cohort studies was 7.4. 
The mean score of case reports in the JBI scale was 
7.1. These results support that the 25 included stud-
ies were high quality on average. Baseline charac-
teristics of the included studies are summarized in 
Table 1.

Purpose and RT methods
The purpose of the studies was mostly  either 

definitive or curative for as many as twenty-four 
studies (96%), and one study (4%) has both a cu-
rative and palliative intent. In terms of palliative 
treatment, RT was used to control the symptoms in 
non-localized disease. In terms of radiation source, 
almost all of the studies used external radiation 
and just three cases, reported by Saria et al., 2020, 
used internal radiation also known as brachyther-
apy. Besides, several planning methods were used, 
such as conventional or IMRT. Unfortunately,  not 
all the studies mentioned their planning method 
nor use of lens shielding. 

The total doses that were given to the tumor bed 
ranged from 4 Gy to 55 Gy. It can be categorized into 

three major groups, which are high dose, standard 
dose, and ultra-low dose. Patients who received 
4–6 Gy were considered ultra-low dose RT, those 
who received 24–30.6 Gy were considered stan-
dard-dose RT, and those who received > 30.6 Gy 
were considered high-dose RT. The dose received 
is also determined by the location of the tumor. Be-
cause the radiation regimen could be considerably 
divided according to the primary site of OAML: 
whether  it is the orbit, lacrimal gland, and lac-
rimal sac, known as orbital-type lymphoma, or 
the conjunctiva. Higher energy was used in the or-
bital-type lymphoma compared to the OAML in 
the conjunctiva. 

Results

Between 75% and 90% patients showed complete 
response after receiving a full dose of radiation 
therapy. While 11–25% patients resulted in partial 
response. In addition, four out of eight case reports 
stated that their patient achieved partial response 
and remained tumor-free until the end of the follow 
up. Local relapse only reported by Desai et al. 2017 
and Woolf et al. 2015 at 3.5% and 5% consecutively. 
Higher 5-year PFS was reported by Kim et al. 2020 
in the patients group with lens shielding (90.1%) 
than the group without lens shielding (82.1%). 

Kim et al., 2020 also reported an increase in 
Meiboscore after RT courses. The ratio of the mei-
bomian gland area to the overall analyzed area 
dropped as the meiboscore grew. It may contrib-
ute to the occurrence of side effects. Dry eye was 
one of the common side effects from RT. Artifi-
cial tears were used to alleviate the symptoms, 
which subsided gradually over a few months. 
Other acute toxicities reported were periorbital 
soft tissue swelling, conjunctivitis, tearing/watery 
eye, and photophobia. The late toxicities that were 
commonly reported are cataract, xerophthalmia, 
retinal problem, and nasolacrimal duct obstruc-
tion. Xu et al. reported the median cataract in-
cidence period was longer in the lens shielding 
group. Dry eye and cataract were the most com-
mon long-term side effects. IMRT patients had 
less grade 2 late toxicities (9%) than those treated 
with conventional procedures (33%), according 
to Rehn et al., 2020. When compared to stan-
dard-dose and high-dose RT, grade 1 late adverse 
effects (59% and 65% vs. 33%) and grade 2 late 
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toxicities (6% and 31% vs. 0%) were less common 
after ultralow-dose RT.

Discussion

It is crucial to distinguish between intraocular 
lymphoma and orbital lymphoma since treatment 
and presentation are different. The most common 
sites for primary intraocular lymphoma are the ret-
ina or the uvea. Primary CNS lymphoma (PCNSL) 
is the most common type of the lymphoma in 
the retina, while the most common type of uveal 
primary lymphoma is the extranodal marginal 
zone also known as mucosa-associated lymphoid 
tissue (MALT) lymphoma. Intraocular lympho-
mas are usually localized in the eye, whereas orbital 
lymphomas do not affect intraocular tissue. 

Orbital lymphoma or ocular adnexal lympho-
ma (OAL) is classified as primary if it affects only 
the ocular adnexa, and secondary if it is accompa-
nied by another lymphoma of the same type. OAL 
is also classified by its location. It is classified as sol-
itary if it just affects one or both orbits, extension if 
it affects nearby areas such as the sinuses, and sys-
temic if it affects distant locations. About 55% of 
primary orbital tumors in adults were non-Hod-
gkin’s lymphoma. Most of the non-Hodgkin’s lym-
phoma of the orbit and adnexa are extranodal mar-
ginal zone B-cell lymphomas of mucosa-associated 
lymphoid tissue (EMZL of MALT) type or usually 
called ocular adnexal MALT lymphoma (OAML). 
Most cases present in patients between the ages of 
15 and 70 years, but it strikes around the seventh 
decade of life [2, 3, 7].

Orbital lymphoma is the most common orbital 
lymphoproliferative lesion, which involves a wide 
range of conditions, from reactive lymphoid hy-
perplasia to lymphomas. The lacrimal sac, orbital 
soft tissue, extraocular muscles, lacrimal glands, 
eyelids, and conjunctiva can all be affected sepa-
rately or in combination by these lesions [8]. In this 
review we focus on the OAML. The time it takes 
to diagnose OAML is undoubtedly influenced by 
the gradual and varied evolution of clinical symp-
toms, which are reliant on the anatomic sites where 
lymphomatous tissue is present. The unique “salm-
on red patch” appearance is caused by conjunctival 
involvement, which occurs in roughly 25% of all 
cases. A pink conjunctival mass or conjunctival hy-
peremia is the most common symptom. The other 

75% of the cases  have an intraorbital mass. Or-
bital lymphoma usually presents with mass-effect 
symptoms such as exophthalmos, ptosis, epiphora, 
ophthalmoplegia, and metamorphopsia [1, 9–10]. 
OAML is indicated by an indolent course and most 
are localized tumors which are preferred and most-
ly sensitive to radiotherapy (RT) [8].

RT was known to be an effective therapy as 
the initial treatment in orbital lymphoma. Orbital 
lymphoma with radiotherapy shows better local 
control and cure than surgery. RT is the treatment 
of choice for solitary low-grade lymphomas [11]. 
Several studies that used RT as a primary treatment 
for stage IE orbital lymphoma, were given 25–35 Gy 
to the tumor bed [12–16]. Although RT has been 
shown to provide excellent local control in cases of 
OAML, a few studies showed that ophthalmologic 
outcomes may be unfavorable because decreased 
visual acuity and deterioration of lens opacity oc-
cur in a dose-dependent way after radiation[17]. 
Therefore, in 2013, a study reported that low-dose 
radiation (2 × 2 Gy) in the treatment of orbital 
lymphoma is effective and well tolerated, with high 
response rates, durable local control, and minimal 
side effects [18]. This finding sparked other studies 
to assess the effectiveness of low-dose radiation in 
orbital lymphoma. 

As more and more studies appear with differ-
ent doses of radiotherapy, Rehn et al. conducted 
a study to compare three dose groups. Patients 
receiving 4–6 Gy were categorized as receiving 
ultra-low dose RT, 24–30.6 Gy as standard-dose 
RT, while those receiving > 30.6 Gy were catego-
rized as receiving high-dose RT [19]. Different 
radiation doses and volumes had no significant 
effect on progression-free or overall survival, 
according to the study. In comparison to stan-
dard-dose and high-dose RT, ultra-low-dose RT 
was associated with a significantly lower rate of 
late toxicities. In addition, IMRT patients had 
significantly fewer acute toxicities and a trend to-
ward lower late toxicities, compared to 3D-CRT 
or electrons patients. Three cases of conjunctival 
MALT of the fornix were treated with a focused 
single dose of 14 Gy kilovoltage brachythera-
py that prescribed to the maximum thickness 
of the lesion, and after 40 months of follow-up, 
none of the three patients treated had any acute 
or chronic toxicities and were disease-free locally 
and distantly [20].
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Radiation caused minimal acute adverse effects 
such as dry eye, conjunctivitis, and momentary 
periorbital edema. Artificial tears were usual-
ly effective in alleviating the symptoms. Cataract 
is the most commonly reported late effect of ra-
diotherapy [19, 21–25]. Individuals who had lens 
protection had a lower 5-year risk of cataract for-
mation than patients who did not have lens protec-
tion[21,22]. Patients who got ≥ 30 Gy had a higher 
rate of cataract formation. There was no statistical-
ly significant link between underlying cataract risk 
factors such diabetes, hypertension, and contralat-
eral cataract formation and symptomatic cataract 
formation [21].

Conclusion

RT is effective for treating low grade orbital 
MALT lymphoma as a primary definitive ther-
apy with high survival rate, low recurrence rate, 
and generally acceptable toxicities. Until now, 
IMRT would be a better candidate for RT plan-
ning method because it provides lower toxicity. 
Different radiation doses and volumes have no sig-
nificant effect on progression-free survival. How-
ever, ultra-low doses may result in a decreased rate 
of late toxicity. 
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