
Abstract. Background: To evaluate biodata, symptoms/signs,
lymphoma type, localization, stage level, treatment choice and
outcome of ocular adnexal lymphoma (OAL). Patients and
Methods: A single-center retrospective analysis of 56 patients
with OAL was performed from 1998 to 2018. Results: OAL
involved the orbit in 44.6%, the conjunctiva in 32.1%, the
lacrimal apparatus in 14.3% and the eyelid in 8.93%.
Extranodal marginal zone B-cell lymphoma (EMZL) was found
in 60.7%, follicular lymphoma (FL) in 21.4%, diffuse large B-
cell lymphoma in 7.14%, mantle cell lymphoma in 5.36% and
chronic lymphatic leukaemia in 5.36% patients. No relapse was
seen in 76%. EMZL and FL had a significantly better overall
survival compared to other lymphoma types (p=0.002). Patients
with Ann Arbor stage IE had a significantly better prognosis
than those with stages higher than IE (p=0.048). Conclusion:
Our data suggest that clinicopathological features such as Ann
Arbor stage influence survival. 

About a quarter of all non-Hodgkin lymphomas (NHLs)
appear as extranodal manifestations and can occur in every
tissue outside of the lymph nodes, for example in the
structures of the ocular adnexa (OA) (1, 2). Lymphomas of
the eye and the ocular adnexa (OAL) comprise about 1-8%
of these NHL (2-4). Histological subtype, as well as other
characteristics such as laterality, is a critical predictor of
prognosis and management (5). In some older studies, Ann
Arbor stage was evaluated as a remarkable factor for
assessing prognosis (6-8). However, all the aforementioned
studies are 15 to 30 years old. Therefore, there are no up to
date data reflecting the actual current treatment regime
outcome related to Ann Arbor stage for periocular lymphoma.

The objective of our study was to evaluate biodata,
symptoms and clinical signs, lymphoma type, localization,
stage and treatment choice, as well as outcome, of rare OALs
which were diagnosed at our University Medical Center from
1998 to 2018. Within this process, entity-specific clinical
features and prognostic factors for a favourable outcome
were elaborated. 

Patients and Methods

Study design and data collection. The study represents a large
retrospective single-center evaluation of OAL. For data collection,
ethical approval from the Ethics Committee of the University
Medical Center Rostock (register no. A2017-0202, Rostock,
Germany) was obtained. The study was conducted according to the
tenets of the Declaration of Helsinki. 

We identified 56 eligible patients with a histologically confirmed
diagnosis of OAL within a period over the past 20 years, from
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January 1 in 1998 to February 1 in 2018. Data were retrospectively
collected from available patient files at the Department of
Ophthalmology and the Cancer Registry of the University Medical
Center Rostock. For each patient, we collected data on the following
variables: Age and gender, signs and symptoms of OAL, laterality,
localization, histological subtype of OAL, and basic
ophthalmological parameters (visual acuity in LogMAR, intraocular
pressure, field of view, eye motility). We classified the patients
according to the available information following the modified Ann
Arbor Staging Classification and the Eighth Edition of the American
Joint Committee on Cancer Cancer (AJCC) Staging manual TNM
classification for OAL (9, 10).

Statistical analysis. All statistical calculations were performed using
SPSS version 25 (IBM, Armonk, NY, USA) and Microsoft Excel
version 15.39 (Microsoft Corporation, Redmond, WA, USA).
Descriptive statistics were computed for continuous and categorical
variables. This included the mean, median, range, and standard
deviation (SD) of continuous variables, frequencies and relative
frequencies of categorical factors. To test for differences in
ophthalmological parameters, the study group was divided into two
subgroups: Affected eyes and non-affected eyes of patients. In the
case of bilateral involvement, both eyes were categorized into the
group of affected eyes. Symptom-diagnosis latency was defined as
the time from the appearance of the first symptoms to the definitive
biopsy-proven diagnosis. Testing for differences of continuous
variables between the study groups was accomplished by the two-
sample t-test for independent samples or the Mann-Whitney U-test,
as appropriate. Similarly, for dependent samples either the unpaired
t-test or the Wilcoxon signed-rank test was used. Test selection was
based on evaluating the variables for normal distribution employing
the Kolmogorov-Smirnov test. Comparisons between the study
groups for categorical variables were done using the chi-square test
or Fisher´s exact test. For paired nominal data, McNemar tests were
used. Multiple statistical tests were performed to compare personal
risk factors and ophthalmic parameters. The null hypothesis was
defined as the assumption of equality between two variables. All p-
values resulted from two-sided statistical tests and values of p<0.05
were considered to be statistically significant. The period of time to
death or last follow-up was estimated using the Kaplan-Meier
method. Differences between curves were assessed by Mantel’s log-
rank test for censored survival data of the patients with OAL. Only
the overall survival (OS) was examined and visualized. OS was
determined as the duration from the date of histopathological
diagnosis of OAL to the last date of follow-up due to death from
any cause or the date of last contact in the follow-up, the latter was
included in the statistical analysis as censored events. We excluded
patients with a follow-up time lower than 6 months. 

Results

Patients. In total, 56 patients with OAL were assessed. The
median follow-up period for the whole cohort was 27.5
months (range=1-150 months). The entire cohort consisted
of 27 male and 29 female patients. The overall median age
at the time of definitive diagnosis was 70 years (range=20-
93 years) (Table I). 

Five different entities of OAL were identified. The most
frequent entity was extranodal marginal zone B-cell lymphoma

(EMZL) (n=34) followed by follicular lymphoma (FL) (n=12)
(all of them grade 1 or 2), diffuse large B-cell lymphoma
(DLBCL) (n=4), mantle cell lymphoma (MCL) (n=3), and
chronic lymphatic leukaemia (B-CLL/SLL) (n=3). Fifty-one of
these lymphomas were safely categorized as primary or
secondary involvement. In total, 64.7% (n=33) were primary
lymphomas and 35.3% (n=18) were secondary lymphomas
(Table I). 

Most frequently, OAL occurred in the tissues of the orbit;
44.6% of the patients (n=25) had an orbital lymphoma
followed by 32.1% of patients (n=18) with the conjunctiva
as main localization of lymphoma. OAL of the lacrimal
apparatus and the eyelid were found less frequently at 14.3%
(n=8) and 8.93% (n=5), respectively (Table I.). We did not
find any significant differences comparing primary and
secondary disease by OAL localization (both p>0.05;
Fisher’s exact test). In 80.4% of the cases unilateral and in
19.6% bilateral involvement was present (Table I). We
examined whether there was a relation between laterality
(unilateral versus bilateral) and primary versus secondary
disease. Although primary disease was related to bilateral
disease in 15.2% and secondary disease nearly twice as
much in 30.0%, a significant difference was not found
(p=0.296; Fisher’s exact test). In EMZL, secondary disease
was seen in 8.8% while FL, MCL, and DLBCL altogether
showed secondary disease in 78.9% (p<0.001; Fisher’s exact
test). Laterality was associated with these disease entities
(p=0.496; Fisher’s exact test). 

Signs and symptoms. A mean latency of 7.4 months
(SD=9.18 months, median=3 months, range=3-36 months)
between first symptoms and making the definite diagnosis
was calculated in 55 patients. Orbital lymphoma was
diagnosed later compared to conjunctival lymphoma with a
longer mean and median latency (p=0.023; Mann-Whitney
U-test) (Table II).

The most frequent OAL symptoms were exophthalmos
in 24 patients (42.9%), eyelid oedema in 20 patients
(35.7%), and the typical salmon-pink patch involving the
conjunctiva in 15 patients (26.7%). A variety of specific
signs and symptoms as the salmon-pink patch involving
the conjunctiva and many unspecific ones such as
epiphora, dry eye syndrome, or itching eyes were present.
B Symptoms, i.e. unexplained fever above 38˚C, drenching
night sweats, unintentional weight loss of 10% in a period
over the preceding 6 months, were seen only in two
patients with OAL.

Tables III-VI show the results of the analysed
ophthalmological parameters. We could find significant
differences between the groups of affected and non-affected
eyes in intraocular pressure (IOP), perimetry and eye
motility. Visual acuity was worse in the affected eyes without
the difference being significant (Tables III-VI).
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Classification. Thirty out of 51 patients had stage IE disease.
Four patients presented with stage IIE lymphoma and eight
patients in each of stages IIIE and IVE. The two cases with B
symptoms occurred in stage IIE and IVE. The patients with B-
CLL were not staged according to the Ann Arbor Staging
classification. Data were available for 31 cases of EMZL. Most
of those (n=29) presented with a localized stage (stage IE or
IIE). Only two patients were diagnosed with stage IVE. In the
patients with lymphomas other than EMZL, only six patients
had a localized disease whereas 14 patients presented with
disseminated lymphoma (Table I). Furthermore, we investigated
whether there is a relation between Ann Arbor stage and the
histopathological lymphoma subtype. Among 43 patients with
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Table I. Characteristics of ocular adnexal lymphoma entities including general information, classification, treatment and relapse details.

Characteristic Total EMZL FL DLBCL MCL B-CLL SLL

Overall (n=56), n (%) 34 (60.7%) 12 (21.4%) 4 (7.14%) 3 (5.36%) 2 (3.57%) 1 (1.79%)
Gender (n=56) Male, n (%) 27 (48.2%) 16 (28.6%) 4 (7.14%) 4 (7.14%) 1 (1.79%) 2 (3.57%) 0 (0%)

Female, n (%) 29 (51.8%) 18 (32.1%) 8 (14.3%) 0 (0%) 2 (3.57%) 0 (0%) 1 (1.79%)
Male:female 1.00:1.07 1.00:1.13 1.00:2.00 1.00:0.00 1.00:2.00 1.00:0.00 0.00:1.00

Age at diagnosis, years Median (range) 70 70 (20-93) 68 (55-81) 75 (61-83) 69 (66-75) 69 (64-74) 73 (N/A)
Male 72 72 (44-93) 65 (55-78) 75 (61-83) 69 (N/A) 69 (64-74) N/A
Female 67 67 (20-90) 72 (60-81) N/A 71 (66-75) N/A 73 (N/A)
<60 Years, n (%) 9 (16.1%) 7 (12.5%) 2 (3.57%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Primary involvement  Yes 33 (64.7%) 28 (54.9%) 3 (5.88%) 1 (1.96%) 0 (0%) 0 (0%) 1 (1.96%)
(n=51)

Lesion Iaterality (n=56), Unilateral 45 (80.4%) 28 (50.0%) 9 (16.1%) 4 (7.14%) 1 (1.79%) 2 (3.57%) 1 (1.79%)
n (%) Bilateral 11 (19.6%) 6 (10.7%) 3 (5.36%) 0 (0%) 2 (3.57%) 0 (0%) 0 (0%)

Location (n=56), n (%) Orbit 25 (44.6%) 15 (26.8%) 5 (8.93%) 1 (1.79%) 2 (3.57%) 1 (1.79%) 1 (1.79%)
Conjunctiva 18 (32.1%) 9 (16.1%) 5 (8.93%) 3 (5.36%) 0 (0%) 1 (1.79%) 0 (0%)
Lacrimal apparatus 8 (14.3%) 7 (12.5%) 1 (1.79%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Eyelid 5 (8.93%) 3 (5.36%) 1 (1.79%) 0 (0%) 1 (1.79%) 0 (0%) 0 (0%)

Ann Arbor stage (n=51), Ie 30 (58.8%) 25 (49,0%) 3 (5.88%) 1 (1.96%) 0 (0%) N/A 1 (1.96%)
n (%) Iie 5 (9.80%) 4 (7.84%) 1 (1.96%) 0 (0%) 0 (0%) N/A 0 (0%)

Iiie 8 (15.7%) 0 (0%) 5 (9.80%) 2 (3.92%) 1 (1.96%) N/A 0 (0%)
Ive 8 (15.7%) 2 (3.92%) 3 (5.88%) 1 (1.96%) 2 (3.92%) N/A 0 (0%)

TNM (T-stage) (n=36), T1 11 (30.6%) 8 (22.2%) 2 (5.56%) 1 (2.78%) 0 (0%) N/A 0 (0%)
n (%) T2 21 (58.3%) 19 (52.78%) 1 (2.78%) 0 (0%) 0 (0%) N/A 1 (2.78%)

T3 4 (11.1%) 4 (11.1%) 0 (0%) 0 (0%) 0 (0%) N/A 0 (0%)
T4 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) N/A 0 (0%)

Treatment (n=56), n (%) Radiation therapy 26 (46.4%) 20 (35.7%) 5 (8.93%) 0 (0%) 0 (0%) 1 (1.79%) 0 (0%)
Immunochemotherapy 8 (14.3%) 1 (1.79%) 2 (3.57%) 1 (1.79%) 3 (5.36%) 1 (1.79%) 0 (0%)
Combined treatment 7 (12.5%) 3 (5.36%) 2 (3.57%) 2 (3.57%) 0 (0%) 0 (0%) 0 (0%)
Watch and wait 5 (8.93%) 2 (3.57%) 1 (1.79%) 1 (1.79%) 0 (0%) 0 (0%) 1 (1.79%)
Surgical excision only 3 (5.36%) 3 (5.36%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Immunotherapy 2 (3.57%) 2 (3.57%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
(rituximab)

Chemotherapy only 1 (1.79%) 1 (1.79%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Unknown 4 (7.14%) 2 (3.57%) 2 (3.57%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Relapse (n=50), n (%) None 38 (76.0%) 26 (52.0%) 5 (10.0%) 3 (6.00%) 2 (4.00%) 2 (4.00%) 0 (0%)
Distant 6 (12.0%) 1 (2.00%) 4 (8.00%) 0 (0%) 0 (0%) 0 (0%) 1 (2.00%)
Local 3 (6.00%) 2 (4.00%) 0 (0%) 0 (0%) 1 (2.00%) 0 (0%) 0 (0%)
Distant and local 3 (6.00%) 2 (4.00%) 0 (0%) 1 (2.00%) 0 (0%) 0 (0%) 0 (0%)

EMZL: Extranodal marginal zone B-cell lymphoma; FL: follicular lymphoma; DLBCL: diffuse large B-cell lymphoma; MCL: mantle cell lymphoma;
B-CLL: chronic lymphatic B-cell leukaemia; SLL: small lymphocytic lymphoma; N/A: not applicable. The percentages of the subgroups of this
table are row percentages. 

Table II. Symptom-diagnosis latency overall and according to gender
and location of the tumour.

Latency (months)

Characteristic Mean±SD Median (range)

Total 7.40±9.18 3.00 (0-36)
Gender Male 6.36±8.59 3.00 (0-33)

Female 8.41±9.78 5.50 (0-36)
Localization Orbit (n=25) 9.57±11.10 6.00

Conjunctiva (n=18) 4.38±7.69 2.00

SD: Standard deviation. Mann-Whitney U-test of symptom-diagnosis
latency: Orbital vs. conjunctival location, p=0.023; gender: male vs.
female, p=0.380.



EMZL or FL with an Ann Arbor classification, 65.1% (n=28)
had Ann Arbor stage IE, while only 34.9% (n=15) had a stage
higher than IE. The other eight patients with lymphomas of
other subtypes (DLBCL, MCL, B-CLL) and with an Ann Arbor
classification showed an opposite association: 25% (n=2) had
stage IE and 75% (n=6) had a stage higher than IE (Table I). 

Thirty-three primary lymphomas were classified according
to the AJCC TNM classification. Additionally, we classified
three lymphomas where primary or secondary manifestation
was unknown at least in the T-stage. The most frequent T-
stage was T2 in 21 cases followed by T1 in 11 cases; T3 was
found in four patients. We only saw three patients with
primary lymphoma and lymph node involvement: Two
patients with T2N1aM0 and one with T3N1aM0 (Table I).

Treatment and outcome. The most selected treatment choice
was radiotherapy. Radiotherapy as monotherapy was
performed in 26 patients (46.4%). When adding combinatory
therapies, 33 patients were irradiated overall. Altogether the
median radiation dose was 36 Gy (range=24-60 Gy), it has
to be emphasized that there was only one special case in
which a very high radiation dose of 60 Gy was applied. This
case was a recurring grade 2 FL of the conjunctiva in Ann
Arbor stage IIIE. Side-effects were predominantly of low-
grade and early occurring, for example low-grade acute
radiodermatitis or low-grade conjunctivitis totalling 10 cases
each. High-grade side-effects were scarcely seen: In two
cases, we observed radiation-induced retinopathy, one patient
had a radiation-associated cataract and another patient
developed corneal ulceration.

The other treatment choices were diverse: 14.3% (n=8) of
the patients were treated with combined immunochemotherapy.

Combined therapy (for example a combination of tumour
excision, radiotherapy, immunotherapy or chemotherapy) was
applied in 12.5% (n=7); in 8.9% (n=5) no initial therapy
(watchful waiting) was conducted, also termed as watch-and-
wait approach. Furthermore, in 5.4% (n=3), surgical tumour
excision alone, in 3.6% (n=2) immunotherapy with rituximab
alone and in 1.79% (n=1) chemotherapy alone were conducted.
In 7.1% (n=4) of the cases therapy remained unknown and
could not be extracted from the files (Table I).

Several different combinations of chemotherapy or immuno -
chemotherapy were applied. The combination of rituximab with
the chemotherapy scheme of cyclophosphamide, hydroxy -
daunorubicin, vincristine and prednisone (R-CHOP) was
conducted in half of the cases in which immunochemotherapy
was performed. In two cases, rituximab was combined with
bendamustine. The other two patients were treated with the
rituximab, fludarabine and cyclophosphamide (R-FC) and
rituximab, dexamethasone, cytarabine with cisplatin (R-DHAP)
therapy schemes. Concerning chemotherapy, the combinations
bleomycin/vincristine/cisplatin, vincristine/cyclophosphamide,
mitoxantrone/chlorambucil/prednisone, and CHOP/metho -
trexate/cytarabine/etoposide were utilized.

Treatment outcome was evaluated by analysing local and
systemic tumour control. In 50 patients, a sufficient amount
of data was available to assess tumour control. Over 76%
(n=38) of the patients included in our study remained
relapse-free during the whole follow-up. In 12 patients, at
least one or more local or distant relapses occurred.
Patients with distant relapse comprised six of these cases.
Three patients presented with local relapse and another
three patients presented with both local or distant relapse
(Table I).
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Table III. Visual acuity of study participants.

Visual acuity (LogMAR)

Overall Comparative

Pre therapy Pre therapy 1-year post therapy

Eye status Eyes, n Mean±SD Equiv., m Eyes, n Mean±SD Equiv., m Mean±SD Equiv., m

Total Affected 65 0.17±0.24 6/9.5 34 0.15±0.17 6/9.5 0.15±0.20 6/9.5
Non-affected 45 0.11±0.20 6/7.5 22 0.10±0.12 6/7.5 0.12±0.15 6/9.5

Localization
Orbit Affected 30 0.15±0.21 6/9.5

Non-affected 20 0.09±0.23 6/7.5
Conjunctiva Affected 19 0.21±0.24 6/9.5

Non-affected 15 0.13±0.18 6/7.5

LogMAR: Logarithm of the minimum angle of resolution; SD: standard deviation; Equiv.: equivalent. Mann-Whitney U-test, pre therapy: Affected
vs. non-affected eyes pre therapy, p=0.111; orbital and conjunctival tumour localization affected and non-affected eyes, both p>0.05. Wilcoxon
signed-rank test, pre therapy vs. 1-year post therapy: Affected eyes, p=0.892; non-affected eyes, p=0.583. Due to bilateral manifestations, we were
only able to compare the visual acuity of 65 affected eyes with 45 non-affected eyes (one case was excluded because of lack of data). 



Survival. Fifty out of 56 patients of our study were included
in the statistics. These 50 patients had a median follow-up
time of 33 months (range=6-150 months). Twenty-one patients
died during follow-up. Twenty-nine patients were still alive at
the last follow-up contact. The Kaplan-Meier survival curve
(Figure 1A) shows the cumulative OS for all lymphoma
entities during follow-up. Median survival was 57 months.
The cumulative OS at 1, 2, 5 and 10 years after diagnosis and
treatment was 91.8%, 81.6%, 49.5%, and 40.5%.

We also compared the survival probabilities in relation to
the histological lymphoma entities. We compared EMZL and
FL cases with the cases of the other subtypes of lymphoma.
This segmentation was made to show the difference between
the low-grade lymphomas (EMZL/grade 1-2  FL) and the
other mostly high-grade lymphomas. The EMZL/FL group
included 40 patients, while the other group had only 10
patients. The cumulative OS at 1 year post therapy was
92.5% in the EMZL/FL group in contrast to 88.9% in group
with other types. Two years post therapy, OS survival
decreased to 86.1% as against 63.5%, respectively. At 5 and
10 years post therapy, OS of the EMZL/FL group 1 was
61.7% and 50.5%, respectively. For the group with other
entities, no percentages were determinable at 5 and 10 years
post therapy. The median survival time for the EMZL/FL
group was not determinable, whilst that for the other group
was 31 months. With Mantel’s log-rank-test, the difference
in the survival prognosis between groups was significant
(p=0.002) as expected due to the aggressiveness of the other
lymphoma entities (Figure 1B).

OS compared by laterality of manifestation showed no
significant difference in the log-rank-test (p=0.912).
Furthermore, there was also no significant difference in OS
(p=0.858) between the localization of orbital and
conjunctival lymphomas. In comparison of primary and
secondary disease, primary disease showed a better
prognosis. We calculated a p-value of 0.093 applying the
log-rank-test, indicative for a statistical trend for a better
prognosis of primary OAL disease (Figure 1C). We also

compared the prognosis of OAL with Ann Arbor stage IE
with that of stages higher than IE and the difference was
significant (p=0.048) (Figure 1D). 

Discussion

This study including 56 patients with OAL is, to our
knowledge, the largest and most comprehensive retrospective
summary of the course of OAL disease in patients from the
northern part of Germany. We confirm that OAL in general
is a disease of advanced age (median age=70 years). In our
study, the median age was slightly higher than those
specified in other studies, which reported median ages
between 64 and 66 years (6, 11-14). Males and females were
almost equally affected. This is in good agreement with data
from Moslehi et al. (15, 16). Other studies reported a female
preponderance for OAL (12, 13). Frequencies for primary
(64.7%) and secondary lymphoma (35.3%) identified in our
study were within the range for secondary involvement in
other studies (14-47%) (6, 17, 18). We found 80.4% patients
with unilateral disease and 19.6% with bilateral involvement,
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Table IV. Intraocular pressure (IOP) of study participants. 

IOP, mmHg

Overall Comparative

Pre therapy Pre therapy 1-year post therapy

Eye status Eyes, n Mean±SD Median (range) Eyes, n Mean±SD Median (range) Mean±SD Median (range)

Affected 63 15.56±3.76 16.0 (9.00-25.0) 28 15.43±3.82 15.5 (9.00-24.0) 14.86±4.72 14.5 (8.00-26.0)
Non-affected 44 14.05±3.38 14.0 (7.00-20.0) 16 12.75±3.92 13.5 (7.00-20.0) 13.75±3.38 14.0 (7.00-19.0)

SD: Standard deviation. Student’s unpaired t-test: Affected vs. non-affected eyes pre therapy, p=0.036; paired t-test, pre therapy vs. post therapy:
affected eyes, p>0.05; non-affected eyes, p>0.05.

Table V. Field of view pre therapy of study participants.

Field of view 

Deficiency Intact

Localization Orbit (n=17) 11 6
(n=24 patients), n Conjunctiva (n=1) 0 1

Lacrimal 3 3
apparatus (n=6)

Eyelid (n=0) 0 0
Mean defect±SD Affected (n=20) −3.17 (3.35) −
(n=30 eyes), db Non-affected (n=10) −0.64 (0.81) −

SD: Standard deviation. Fisher’s exact test of localization: Orbital vs.
non-orbital, p>0.05. Mann-Whitney U-test of mean defect: Affected vs.
non-affected eyes, p=0.026.



which is in line with the results of previous reports (19, 20).
The two predominant local lymphoma localizations were the
orbit (44.6%) and the conjunctiva (32.1%). Eyelid or
lacrimal apparatus manifestations were less common. These
results go along with current data in the literature (15, 21-
24). As previously reported, EMZL was the most common
histopathologic subtype of OAL followed by FL. DLBCL
and MCL were rarely diagnosed (12, 25, 26).

Mean symptom to diagnosis latency was 7.4 months overall
(SD=9.18 months, median=3 months), indicating that first OAL
symptoms are often misinterpreted and signs and symptoms
masquerade as conjunctivitis or dacryoadenitis, for example.
Similar latencies have been reported in the literature (8, 13, 24).
We also found a significant difference between diagnosis of
lymphoma for those occurring in the orbit and in the conjunctiva,
showing that orbital lymphomas are detected later than
conjunctival lymphomas. These findings reflect that, due to rarity
of these tumours, many clinicians may not regularly encounter
them in practice, leading to delayed diagnosis. In this study, we
also analysed basic ophthalmological parameters pre-
therapeutically to show the impact of OAL on visual acuity,
intraocular pressure and others. We compared this data to the
post therapeutically state to quantify the progress of these
parameters and to show how therapy can positively affect these.
Half of the patients with available data had a lack of bulbar
motility pre-therapeutically. Our study showed that these motility
deficiencies were mostly reversible after therapy (Tables III-VI).

We classified patients according to the modified Ann
Arbor staging classification (9) and the primary lymphoma
patients also according to the AJCC TNM staging system for
primary OAL (10). The distribution of the Ann Arbor stages
was mostly consistent with those reported in the literature (6,
17). The clustering of cases in stage IE is caused by the

preponderance of low-grade EMZL lymphomas, which are
often classified as stage IE. The TNM staging showed a
distribution of T-stage with only slight differences from the
data reported in literature (20, 27).

Radiotherapy was the most commonly applied therapy for
OAL. Nearly half of our cohort were treated with radiation
therapy. The efficacy of radiotherapy has been corroborated
by many studies which showed excellent response rates and
only minor side-effects (14, 28-33). The median radiation
dose given was 36 Gy over 18 courses, which corresponds
to the current guidelines for the treatment of high-grade
OAL. The current guidelines from the International
Lymphoma Radiation Oncology Group for low-grade OAL
recommend a cumulative radiation dose of 24-25 Gy (34).
As reported in other studies, side-effects of radiation therapy
were predominantly mild and more severe side-effects not
common (14, 28-33), especially in patients with primary
EMZL and Ann Arbor stage IE (33). Immunochemotherapy
was the second most often conducted therapy. R-CHOP was
the most common combinatory therapy regimen, which is in
good agreement with the literature (35, 36). 

To evaluate the therapy-outcome we also assessed the
occurrence of lymphoma relapses. During their follow-up,
76% of patients stayed relapse-free. This is in good
accordance with literature data (37, 38). 

From the 56 patients included in our study, 41.1%
eventually died. The remaining 59.9% survived (according
to the last follow-up contact). Cumulative OS compared to
the survival reported in literature was different in our study.
Sasai et al. reported OS rates of 90% for those with low-
grade lymphomas and 50% for high-grade lymphomas at 3
years after therapy (39). Meunier et al. reported OS rates of
74% for OAL overall and 50% for those with high-grade
OAL 5 years after the first therapy (13). We analysed OS for
those with EMZL/FL versus the group with the remaining
histological lymphoma subtypes separately. For EMZL/FL in
particular, we noted that our study results for 1-year (92.5%)
and 5-year (61.7%) OS deviated from literature data. In the
literature, some authors reported 5-year OS of over 90% for
EMZL alone (14, 40). Olsen et al. reported a 10-year
disease-specific survival of 92% for EMZL and 71% for FL
in patients with orbital lymphoma (41). High-grade
lymphoma such as DLBCL or MCL also had significantly
worse prognosis with 41% and 32% for 10-year disease-
specific survival, respectively (41). We confirm that the
prognosis of low-grade EMZL and FL (in part) is
significantly better than that of high-grade lymphoma
(p=0.002; Figure 1A). These findings concur with data
reported in the literature confirming that survival depends
significantly on malignancy of the different pathohistological
entities (7, 13, 14, 40, 42, 43).

In addition to the histological subtype, we also confirmed
that the Ann Arbor stage plays a role in prognosis of OAL.
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Table VI. Motility of study participants.

Overall (n=50), n Comparative 
(n=23), n

Pre therapy Pre therapy→
within the follow-up post therapy

Deficiency Intact Deficiency Intact

Patients Total 25 25 8→2 15→21
Localization

Orbit Orbit 19 6
Conjunctiva 2 11

Conjunctiva Lacrimal 2 6
apparatus
Eyelid 2 2

Fisher’s exact test pre therapy: Orbital vs. non-orbital localization,
p=0.001. McNemar test: comparative pre therapy vs. post therapy,
p=0.031.



These findings agree with studies from others which also
showed the influence of Ann Arbor stage of OAL of all
histopathological entities 15-30 years ago (6-8). Since then,
many standards in diagnostics, histological classification and
therapeutic approaches have changed and it has to be
considered that patient selection is an important issue which
restricts comparability between the studies. In our study, the
prognosis of OAL including all types of histopathological
entities with Ann Arbor stage IE was significantly better than
the prognosis of those with higher stages (p=0.048; Figure 1D).
EMZL and FL presented more frequently in stage IE than the
other subtypes. That illustrates that the Ann Arbor classification
might be still a valuable staging system for OAL. Therefore,

the Ann Arbor classification might be more discriminative for
disease outcome than the AJCC TNM classification, rendering
it an appropriate staging classification. In contrast to the 2009
AJCC TNM classification, which is only applicable for primary
lymphoma (44), the modified Ann Arbor classification is easier
to handle and is also applicable to secondary lymphoma. 

We found no significant difference when comparing the
prognosis of primary and secondary OAL, however, there
was a statistical trend towards a better prognosis of primary
OAL, as reported in a study by Jenkins et al. (45).

Of course, our study also has several limitations, one
being the retrospective character of the study. Secondly, the
study period was over 20 years due to the rarity of OAL and
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Figure 1. Kaplan-Meier overall survival (OS) curves for the whole cohort (n=50) (A), in those with extranodal marginal zone B-cell lymphoma and
follicular lymphoma (EMZL+FL) versus other subtypes (B), with primary versus secondary disease (C) and with Ann Arbor stage IE versus higher
IE (D). The median OS for the whole cohort was 57 months. The cumulative OS at 1, 2, 5 and 10 years after diagnosis and treatment was 91.8%,
81.6%, 49.5%, and 40.5%. The pathohistological subtype was found to be a determinant in prognosis. Patients with low-grade subtypes EMZL and
FL had a significantly better prognosis than those with other lymphoma types included in the study (p=0.002). Those with primary ocular adnexal
lymphoma (OAL) tended to have better prognosis than secondary disease. The p-value of 0.093 indicated a statistical trend which needs to be
proven in further studies.  Ann Arbor staging classification with its graduation showed significantly better prognosis for OAL those with stage IE
than those with higher stage by diagnosis (p=0.048). Therefore, Ann Arbor classification also seems to be a valid staging system for OAL. 



included only 56 patients. Most of the patients were
assessed by different physicians; there was no consistent
medical examination scheme so that acquisition of data was
partly incomplete, which compromises the validity of the
results to a degree. Over these 20 years, medical
technologies and standards have changed. The AJCC TNM
classification for OAL was only published in 2009 and has
been updated several times. Moreover, the relatively short
median follow-up time of 27.5 months and 33 months in the
survival analysis is a factor that has to be considered when
comparing Kaplan-Meier survival curves and survival
probabilities in particular. 

Taken together, we confirmed some fundamental
characteristics of OAL, as reported in the literature, in our
large cohort. OAL appeared at an advanced age, with both
genders equally affected. Clinically as well as histologically
OAL presented as a heterogenous disease predominantly
involving the orbit or conjunctiva as a primary and
unilateral disease. The most common histological subtype
was low-grade EMZL. Clinical signs and symptoms were
diverse and highly associated with the localization of the
lesion. Therapeutic intervention resolved lesions to a great
extent and alleviated symptoms. The latency from first
symptoms to the definitive diagnosis of orbital lymphomas
was found to be significantly prolonged compared to
conjunctival lymphomas. Radiation therapy was the most
frequently applied treatment, which resulted in a good
outcome and only few and mild side-effects. Fewer than a
quarter of our patients experienced relapse after therapy.
Most importantly, prognosis of OAL significantly depended
on the histological subtype and the Ann Arbor Classification
stage level.
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