
ABSTRACT

Lymphoma is themost commonmalignancy arising in the oc-
ular adnexa, which includes conjunctiva, lachrymal gland,
lachrymal sac, eyelids, orbit soft tissue, and extraocular mus-
cles. Ocular adnexal lymphoma (OAL) accounts for 1%–2% of
non-Hodgkin lymphoma and 5%–15% of extranodal lym-
phoma. Histology, stage, and primary localizations are the
most important variables influencing the natural history and
therapeutic outcome of these malignancies. Among the vari-
ous lymphoma variants that could arise in the ocular adnexa,
marginal zone B-cell lymphoma (OA-MZL) is the most com-
monone. Other types of lymphoma arisemuchmore rarely in
these anatomical sites; follicular lymphoma is the second
most frequent histology, followed by diffuse large B-cell lym-

phoma and mantle cell lymphoma. Additional lymphoma en-
tities, like T-cell/natural killer cell lymphomas and Burkitt
lymphoma, only occasionally involve orbital structures. Be-
cause theyare so rare, related literaturemostly consists of an-
ecdotal cases included within series focused on OA-MZL and
sporadic case reports. This bias hampers a global approach to
clinical andmolecular properties of these types of lymphoma,
with a low level of evidence supporting therapeutic options.
This review covers the prevalence, clinical presentation, be-
havior, and histological andmolecular features of uncommon
forms of primary OAL and provides practical recommenda-
tions for therapeutic management. The Oncologist 2013;18:
876–884

Implications for Practice: The vastmajority of literature’s data on ocular adnexa lymphomas focus on themost frequent herein
encountered histotype, i.e., marginal zone B-cell lymphoma. However, when a physician encounters less common histologies in
this anatomical site, difficulties in their recognition and management may arise, because these tumors are usually reported as
minorgroupswithin largeseriesdescribingmarginal zoneB-cell lymphomasorundercasereport format.Thepresent reviewaims
toofferacomprehensive,easilyaccessible reviewontheseuncommonhistologies inorder tocollectandpresentavailablepatho-
logic, clinical, and therapeutic data other than providing own authors’ experience in individual considered entities.

INTRODUCTION

Orbital lymphomascanbedividedintothreemaingroups: (a)the
primary ocular adnexal lymphomas (POALs), which includes
thoseformsarisingintheconjunctiva,lachrymalgland,lachrymal
sac, eyelids, orbit soft tissue, and extraocular muscles, account-
ing for 1%–2% of all non-Hodgkin lymphomas (NHLs) and 5%–
15% of extranodal lymphomas [1–3]; (b) the secondary ocular
adnexal lymphomas (SOALs), including disseminated lympho-
masaffectingtheocularadnexaatdiagnosisorrelapse,whichare
diagnosed and treated like their systemic counterparts; and (c)
intraocular lymphoma,which is usually adiffuse largeB-cell lym-
phoma(DLBCL)arising intheeyeball,classifiedwithintheaggres-
sive primary central nervous system (CNS) lymphoma category.
The most frequent and better studied POAL is ocular adnexal

marginal zone lymphoma (OA-MZL) of mucosa-associated lym-
phoid tissue (MALT) type. Although there is a large amount of
data covering both the clinical and biological properties of OA-
MZL, theavailable literatureonPOALsofotherhistology is repre-
sented by sporadic case reports and a few cases includedwithin
the series,mostlyOA-MZLcases.

This review summarizes the available clinical, pathologi-
cal, molecular, and therapeutic data on rare forms of POAL
other thanOA-MZL, aiming tobetter characterize their clinical
andmolecular features and to provide practical guidelines for
their correct recognition, which is critical to avoid confusion
with OA-MZL and, most importantly, to drive the best thera-
peutic management. To allow reliable comparison among
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reported series, only the articles published after the introduc-
tion of the Revised European American Lymphoma Classifica-
tion in 1994 and the worldwide acceptance of some
lymphomaentities, suchasMALTandmantle cell lymphomas,
were considered.

CLINICAL PRESENTATION AND IMAGING
Clinical and radiological features of POAL, although highly in-
dicative, do not usually differentiate lymphomas frombenign
hyperplasia or between indolent and aggressive lymphomas.
Presentation varies according to involved structures. Usually,
the lymphomatous lesion appears as an enlargingmass, caus-
ing proptosis and swelling, with or without minimal pain and
inflammation, but other common presentations include con-
junctival salmon patches, ptosis, exophtalm, diplopia, pain,
loss of vision, epiphora, dacriocystitis, and/or gritty sensation
[3–6]. Site-specific manifestations include tearing (lachrymal
sac involvement), limited eye excursions (extraocular muscle
involvement), visual function impairment (rapidly growing
forms determining choroidal folds), and defects of visual acu-
ity and visual field. Acute, inflammatory-like signs and symp-
toms mimicking dacryocystitis, dacryoadenitis, and orbital
pseudotumor can also be observed. Indolent lymphomas
mainly remain localizedtoorbital tissues,whereas theerosion
of theorbitalosseouswalls ismorecommoninaggressive lym-
phomas, sometimes resulting in thedirect infiltrationof intra-
cranial structures andmeningeal dissemination.

Orbit ultrasonography and magnetic resonance imaging
(MRI)playan importantrolewhensuspectingOAL.Orbitultra-
sonography could be useful to differentiate lymphomas from
other tumors and tumor-like lesions, butMRI is the gold stan-
dard in termsof imaging techniques in theevaluationofocular
adnexal malignancies [7]. When MRI is not available, con-
trastedCTscanmayalsobeuseful toassess lymphomatous le-
sions.

DIAGNOSIS, HISTOLOGY, AND SITES OF INVOLVEMENT
Clinical and imaging findings are unable to define lymphoma
histology; accordingly, surgical biopsy is mandatory to obtain
tissue samples for morphologic, immunophenotypical, and

moleculardiagnosis of orbital lesions [8, 9]. In all, 55%–60%of
orbital lymphomasareOA-MZL,19%are follicular lymphomas
(FL), and15%–20%are aggressive lymphomas (DLBCLorman-
tle cell lymphoma [MCL]). The orbit is involved in 46%–74%of
POALcases, conjunctiva in20%–33%, lachrymal gland in15%–
20%, and the eyelid in 5%–20% of cases [10]. Conjunctiva is
usually infiltrated byOA-MZL; in the lachrymal gland,OA-MZL
and DLBCL are equally prevalent [10]. OAL occurring in the
eyelid—a rare phenomenon—has a more aggressive course
than orbital or conjunctival disease. Bilateral involvement of
ocular adnexal structures was reported in 10%–20% of cases
[3, 4, 11, 12], with lower figures for non-OA-MZL histologies
[13].

STAGING
OALstaging is critical because thepresenceofextraorbital dis-
ease usually drives therapeutic decisions andnegatively influ-
ences prognosis [3, 14, 15]. Basically, staging should include
complete blood count, bone marrow biopsy, and total body
computed tomography (CT) scan [5, 9]. Further investigations
vary according to histology and/or accompanying symptoms.
For instance, whole brainMRI and cerebrospinal fluid evalua-
tion are suggested in patients with OA-DLBCL [16]. Positron
emission tomography (PET) showshigher sensitivity in thede-
tection of systemic disease when compared with traditional
imaging techniques, sometimes with a subsequent major
change in therapeutic decision [17] and mostly in patients
with aggressive lymphomas, because their tumor cells display
higher 18-FDG avidity compared with indolent lymphomas.
Conversely, PET provides lower sensitivity in detecting orbital
lesions in comparison to traditional imaging (27% vs. 73%),
mostly due to the interference of preferential uptake of
18-FDG by extraocular muscles and brain parenchyma and to
theusually small sizeofOAL lesions.PET/CT,usedaccording to
consensusguidelines forsystemic lymphomas,mayovercome
this limitation (Fig. 1) [17, 18].

In patients with OA-MCL, gastrointestinal and peripheral
blood involvement shouldbeassessedbyendoscopyand flow
cytometry, respectively, becauseoccult disseminateddisease

Figure 1. Computed tomography scan (A) and corresponding positron emission tomography imaging (B) of a male patient presenting
with right lachrymal sac diffuse large B-cell lymphoma (arrows).

877Ponzoni, Govi, Licata et al.

www.TheOncologist.com ©AlphaMed Press 2013



is detected in three-fourths of patients with MCL who are
asymptomatic at presentation [19–21].

CORRELATIONWITH INFECTIOUS AGENTS ANDOTHER
PATHOGENETICHYPOTHESES
The interest in investigating the role of pathogens with lym-
phomagenic capability inOALshas increasedafter thecharac-
terization of their association with Chlamydophila psittaci
infectionbymeansof polymerase chain reaction, immunohis-
tochemistry, immunofluorescence, electronmicroscopy, and
in vitro cultures [22–24].With geographical variations [25], C.
psittaci is strongly associated with OA-MZL. There are little
data on other OAL histologys, mostly showing the association
between C. psittaci and de novo OA-DLBCL [22, 25] and a few
casesofOA-FL andOA-MCL [23, 26]; the assessmentof this in-
fection by polymerase chain reaction in OA-MZL should be
performed in daily clinical practice, whereas the assessment
in other OAL categories should only be performed for investi-
gational purposes. This lymphoma-bacteria association plays
a relevant therapeutic role because nearly half of patients
with C. psittaci-positive OA-MZL experience lymphoma re-
gression following antibiotic treatmentwith doxycycline [27],
andmore than 80%of these patientswent into lymphoma re-
gression when C. psittaciwas successfully eradicated [28]. To
date, this antibiotic therapyhasonlybeen successfully used in
a single case of DLBCL developing outside ocular adnexal site
(bronchus) [29]. Thus, C. psittaci-eradicating antibiotic ther-
apy shouldonly beused inpatientswithOA-MZL,whereaspa-
tientswithOALof other histologies should only be considered
in clinical trials. Helicobacter pylori, herpes simplex viruses 1
and 2, adenovirus 8, and hepatitis C virus have been investi-
gated inOA-MZL, but not in otherOAL histologies. A single ex-
ception is representedby theoccurrenceof Epstein-Barr virus
(EBV) infection insixoutofeightpatientswithOAnatural killer
(NK)/T-cell lymphomas [30].

Interestingly, a few DLBCL cases transformed from indo-
lent OAL were reported in the setting of patients with immu-
noglobulin (Ig)G4-related chronic sclerosing dacryoadenitis
[31, 32]. OAL have consistently been associated with several
autoimmuneconditions, suchasrheumatoidarthritis, Sjögren
syndrome, and systemic lupus erythematous. The exact
mechanismof lymphomagenesis in the context of autoimmu-
nity remains largely unexplained, but it may be related to
chronic antigenic stimulation, chronic inflammatory re-
sponse, and deficiency in immune surveillance, promoting a
multistep process of genetic instability resulting in accumula-
tion of genetic alterations. In addition, immunosuppressive
medications (e.g., methotrexate) may concur to alter pa-
tients’ immune status.

PROGNOSTIC FACTORS ANDTHERAPEUTIC PRINCIPLES
Histology and stage are the most influential prognostic vari-
ables in OAL [33–35]. In unselected series, the 4-year overall
survival (OS) rate stood at 95% in OA-MZL, 65% in OA-FL, 50%
inOA-DLBCL,and0%inpatientswithOA-PTCL/NK lymphomas
and OA-MCL [6]. The prognostic role of different involved oc-
ular adnexa structures is controversial because multiple his-
tologies are considered as a whole group. In general terms,
conjunctival lymphomas present lower systemic dissemina-
tion rates and better outcome compared with eyelid- and or-

bital-infiltrating lymphomas [6]. The deepest seated OAL are
usually monolateral (91%), with uncommon dissemination
(13%) and frequent local dissemination (13%), resulting in
paranasal sinus infiltration in 7% of cases [33]. A few uncon-
firmedstudies suggestedaprognostic role for lachrymalgland
localization. Therapeutic choice in OAL strongly depends on
histology, stage, comorbidities, age, performance status, and
the impact of the treatment of visual function [36]. Conven-
tional treatments forOAL include surgery,watch andwait, ra-
diotherapy, chemotherapy and immunotherapy.

Surgicalexcision is limitedto lesionsof theconjunctivaand
orbit in patients with indolent lymphomas who cannot be
treated with alternative strategies [4, 37]. Exclusive radiation
therapy only retains its role for patients with contraindica-
tions to chemotherapy. CNSprophylaxis shouldbeperformed
in patientswith high-risk aggressiveOAL. The best regimen or
combination remains to be defined, but a combination of in-
trathecaldrugdeliveryand intravenoushigh-dosemethotrex-
ate seems to be adequate [38].

PECULIAR FEATURES ANDTREATMENT OF INDIVIDUAL
LYMPHOMAENTITIES

Follicular Lymphoma
Follicular lymphoma (FL) is the second most frequent POAL
[39, 40]. It typically occurs in elderly patients (median age: 60
years), shows previous recurrent conjunctivitis, and often in-
volvesorbital soft tissueandconjunctiva [40]. Stageatpresen-
tation varies largely among studies, which may reflect
heterogeneous selection criteria and sample sizes (Table 1).
Histologic features of OA-FL recapitulate nodal counterpart,
also in terms of frequency of morphological grading and im-
munophenotype (CD20�, CD10�, bcl-6�, bcl-2�, cytoplas-
mic Ig light,mainly�andheavychains�) [40,41].Accordingto
WHO classification, grades 1–2 range grades 1–2 range be-
tween 20% and 50% [3].

T(14;18)(q32;q21) is the most common cytogenetic ab-
normality (70%–95% of cases). Interestingly, aberrant nu-
clear/cytoplasmic bcl-10 expression was observed in 30%–
40% of OA-FL, a much higher prevalence rate in comparison
with 10%of corresponding nodal cases [42, 43]. Bcl-10, which
is encodedby theBCL10 gene located on chromosome1p, is a
regulatorymolecule of apoptosis involved in the activation of
nuclear factor-kappa B (NF-�B) pathway, the action for which
is critical for cell survival, proliferation, and apoptosis [44].
This aberrant nuclear/cytoplasmic bcl-10 expressiondoes not
seem to play a prognostic role [43].

OA-FL shows an indolent course and, despite a high sys-
temic relapse rate, occurs mostly in bone marrow and lymph
nodes [13,39,40,45]. It hasagoodprognosis,witha5-yearOS
rate of 72%. Better OS rates have been reported in patients

The prognostic role of different involved ocular adnexa
structures is controversial becausemultiple histologies
are consideredas awhole group. In general terms, con-
junctival lymphomaspresentlowersystemicdissemina-
tion rates and better outcome compared with eyelid-
andorbital-infiltrating lymphomas.
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with stage IE disease. Most patients with stage-I/II OA-FL are
treated with radiotherapy (Table 2). For FL grade 1 and 2, or-
bital radiotherapy results ina�85% localdiseasecontrol rate.
Local recurrence rates are between 0% and 15% and distant
relapseoccurs in6%–50%ofpatients,atamedian follow-upof
�7 years and a 10-year OS rate of 83% [12, 46–52].

Recommended doses of electron or photon beams for
OA-FL oscillate between 28 and 30Gy [53]. A randomized trial
(recently reportedasameetingabstract)demonstrated thata
dose of 4 Gy in 2 fractions was as effective as palliative treat-
ment, whereas it was significantly inferior to 24 Gy in 12 frac-
tions in473patientswithnodalFL [54].Althoughthis radiation
dose was associated with excellent response rates, local dis-
ease control, and tolerability, results should be confirmed in

OA-FL. In all, 38% of randomized patients had disseminated
disease, only 40% of the whole series was irradiated with cu-
rative intent, several patients received prior treatments (25%
radiotherapy; 34% chemotherapy), and median follow-up
was only 23 months. Minor toxicities (i.e., moderate cutane-
ous or conjunctival reactions, keratoconjunctivitis, dryness or
excessive tearing, cataract, or xerophthalmia) may occur,
whereas more adverse reactions (i.e., ischemic retinopathy,
glaucoma, or corneal ulceration) may arise much less often
[47, 55, 56]. For grade3OA-FL, systemic chemotherapy is indi-

cated, following standard regimens currently used for nodal
FL [57]. Anthracycline-based regimens combined with ritux-
imab are suitable for treating these patients.

In the last few years, anti-CD20 monoclonal antibodies
have been added to the treatment of OAL [58]. Anecdotal
cases have been reported of patients who were successfully
treated with intravenous infusions of rituximab at conven-
tional doses, with excellent tolerability [59]. Intralesional ad-
ministration of rituximab, consisting of four weekly injections
followed by six monthly injections of undiluted rituximab to-
gether with xylocaine 2%, was recently reported in indolent,
relapsedOAL [60]. This is awell-tolerated and active strategy,
even for patients refractory to systemic rituximab treatment.
Interestingly,onepatientwith stage IEFLof theeyelidwhodid
notachieve lymphomaregressionafter intravenousrituximab
received further intralesional injections of rituximab en-
hanced with autologous serum, thus achieving long-lasting
lymphoma remission. Systemic rituximab inefficacy in this pa-
tientwasprobably related to lowbioavailability of effectors in
the tumor tissue,whichwas likely improvedby theadditionof
autologous serum [60].

90Yttrium-labeled ibritumomab tiuxetanwas highly active
in a small series of patientswith grade 1–2OA-FL [61]. This ra-
dioimmunoconjugatemerges theadvantagesof radiotherapy
to a remarkably lower dose delivery in the surrounding unin-
volved tissues. In such instances, the estimated orbital radia-
tiondosewith90Y-ibritumomabtiuxetan (�3Gy)corresponds
to about a tenth of the dosewith external radiotherapy [61].

Diffuse Large B-Cell Lymphoma
DLBCL is the third most common type of POAL (7%–21% of
cases) [3, 6, 13, 33, 34, 40, 53, 62–66]. Its usual onset is stage I
disease [6], with frequent involvement of the retrobulbar
compartment [67], followed by lachrymal gland, eyelid, and
palpebral conjunctiva [64, 68]. Intraconal lesions are more

In the last few years, anti-CD20monoclonal antibod-
ies have been added to the treatment of OAL. Anec-
dotal cases have been reported of patientswhowere
successfully treated with intravenous infusions of
rituximab at conventional doses, with excellent
tolerability.

Table 1. Distribution of the types of ocular adnexal lymphoproliferative lesions in different series (%)

Reference
No. of
patients

Marginal
zone
lymphoma

Follicular
lymphoma

Mantle cell
lymphoma

Diffuse
large B-cell
lymphoma

Chronic
lymphocytic
leukemia

Lymphoplasmocytic
lymphoma

Acute
lymphoblastic
leukemia

Peripheral
T-cell
lymphoma

T-cell/NK
cell
lymphoma

Hodgkin
lymphoma

Ferry et al. [40] 353 41 23 5 8 4 12 1 �1 �1 �1

Coupland et al. [40] 112 74 9 2 8 4 3

Jaffe et al. [103] 46 72 2 4 15 4 2

Coupland et al. [63] 230 59 12 3 13 4 3

McKelvie et al. [40] 70 63 17 3 11 1 1

Sullivan et al. [53] 69 56 22 1 7 6 4 4

Sharara et al. [107] 17 47 12 18 18 6

Mannami et al. [108] 43 86 2 12

Nakata et al. [11] 44 77 4 14 2

Cho et al. [109] 57 98 2

White et al. [110] 42 38 29 7 19 2

Fung et al. [46] 98 57 18 4 7 –

Shields et al. [4] 117

Bhatia et al. [49] 47 17 53 26

Vegabhuti et al. [43] 48 69 21 2 4 2

Plaisier et al. [35] 54 50 15 11 15

Hatef et al. [13] 43 44 21 7 21 5 2

Percentage range 17–98 2–53 2–18 4–26 2–6 2–12 1 �1 1–3 �1

Abbreviation: NK, natural killer.
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likely associated with systemic disease and poor prognosis
[69]. DLBCL may evolve either de novo or secondarily during
the course of a less aggressive lymphoma, most commonly
represented by FL [8]. The tumor often directly infiltrates sur-
rounding tissues, including the orbital bone component.

Fromahistological standpoint, OA-DLBCL is characterized
by a diffuse infiltration ofmedium to large B-lymphocytes ex-
hibiting anaplastic, centroblastic, or immunoblastic features
[40], oftenaccompaniedbyatypicalmitotic figures.CD20 isal-
most invariably expressed by neoplastic lymphocytes, whose
proliferation rate ranges between 50% and 80%. The highest
proliferation rates have been associated with diffuse immu-
noreactivity for p53 protein (mean value: 35%) [3]. Seventy-
five percent of OA-DLBCL cases correspond to germinal-
center B-cell-like lymphomas according to the Choi algorithm
[70], but the distinction from activated B-cell-like DLBCL does
notplayaprognostic role [69]. It is likely that this lackofdiffer-
encemaybedue to the small numbersof theevaluated series.

Treatment ofOA-DLBCL (Table 2) should follow thewidely
accepted therapeutic guidelines for nodal DLBCL [57, 71]. In
particular, patientswith stage I/IIOA-DLBCLshouldbe treated
with upfront anthracycline-based chemotherapy in combina-
tionwith rituximab (R-CHOPregimenorderivatives), followed
byconsolidationradiotherapy[65].Thismodernstrategy isas-
sociatedwith excellent results in patientswith stage I disease,
with a 5-year progression-free survival (PFS) and OS rates of
100% and 94%, respectively [53, 65]. Eyelid involvement
seems to be associatedwithworse prognosis [65].

Radiotherapyiscurrentlyusedasconsolidationtherapyafter
primary chemotherapy with or without immunotherapy in pa-
tientswith limited-stageOA-DLBCL[72,73],withdosesof30–40
Gy [53], whereas its use as exclusive therapy, restricted to pa-
tients with absolute chemotherapy contraindications, has been
associatedwithmorewidespread relapse rates [46, 73, 74].

OA-DLBCL is associated with an increased risk of CNS dis-
semination [16, 75], either by hematogenous route or by di-
rect infiltration through the skull bones (Fig. 2). Once CNS
relapse occurs, themedianOS time is 2–5months,with only a
very few long-term survivors [16]. CNS prophylaxis is there-
foreadvisable inpatientswithOA-DLBCL,but it shouldbeused
withcautionbecauseof its relevant toxicity.NationalCompre-

hensive Cancer Network guidelines recommend prophylaxis
with four to eight doses of intrathecal methotrexate and/or
cytarabine given during primary chemotherapy. Intrathecal
drug delivery by lumbar injection produces short-lived drug
levels and an erratic drug bioavailability, whereas the intra-
ventricular drug administration via Ommaya reservoir en-
ables more efficient cerebrospinal-fluid distribution.
Liposomal cytarabine delivered by intrathecal injection ap-
pears promising and allows dosing once every 14 days [76].
However, intrathecal chemotherapy does not prevent brain
parenchymal relapses in systemic DLBCL. Accordingly, sys-
tematic release, during or after conventional chemotherapy,
of high doses of methotrexate and/or other drugs with good
CNS bioavailability (i.e., cytarabine, ifosfamide, or nitro-
soureas), could effectively prevent both meningeal and pa-
renchymal relapses [16].

Table 2. Therapeuticmanagement of non-Hodgkin lymphomas involving the ocular adnexa

Therapy
Follicular
lymphoma

Diffuse large
B-cell
lymphoma

Mantle cell
lymphoma

Indolent
B-cell

Aggressive
B-cell

T-cell
lymphoma

NK-cell
lymphoma

Treatment RT R-CT� RT Frail patients:
RT; fit patients,
R-CT�HD-
ARA-C�ASCT

WAWor
local
therapy

R-CT � ASCT CT � ASCT CT � ASCT

Orbit irradiation Curative,b
palliative

Consolidation,
palliative

Curative,b
palliative

Curative,b
palliative

Consolidation,
palliative

Consolidation,
palliative

Consolidation,
palliative

CNS prophylaxisa No IT-MTX � IV
HD-MTX

No No IT-MTX � IV
HD-MTX

IT-MTX � IV
HD-MTX

IT-MTX � IV
HD-MTX

Relapsed patients RIT,WAW ASCT ASCT or
allogeneic

R-CT ASCT or
allogeneic

ASCT or
allogeneic

Allogeneic

aCNS prophylaxis should be delivered according to individual risk.
bRadiotherapy deliveredwith curative intent is usually indicated as exclusive treatment.
Abbreviations: ASCT, autologous stem cell transplant; CT, chemotherapy; HD-ARA-C, high-dose cytarabine; IT-MTX, intrathecalmethotrexate; IV
HD-MTX, intravenous high-dosemethotrexate; NK, natural killer; R, rituximab; RIT, radioimmunotherapy; RT, radiotherapy;WAW,watch andwait.

Figure 2. T1-weighted magnetic resonance imaging from a
womanwithdiffuse largeB-cell lymphomaarising in the left orbit
(asterisk)andassociatedwithdirect infiltrationof left frontal lobe
(arrows).
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Mantle Cell Lymphoma
OA-MCL represents 1%–5%ofPOALs [37, 40, 77] anddoesnot
differ from systemicMCL in terms of clinical and biologic pro-
files [78]. Elderly men (median age: 74 years) are more fre-
quently affected [77, 78]. At diagnosis, patients most
commonly have disseminated disease with bilateral involve-
ment in 71% of cases [13, 77]. Almost all OA-MCL patients
show involvement of multiple ocular adnexa, but orbital soft
tissue is themost commonly involved structure (71% of POA-
MCL) [77]. Orbital involvement seems to be associated with
shorter survival in comparison to other disseminated presen-
tations [77, 79].

Histopathological features of OA-MCL recall cytological
features of their nodal counterpart [43]. Tumor cells may be
immunoreactive for p53 [3]. Importantly, some cases with
monocytoid-like features may occur as well, thus generating
important differential diagnosis problems with OA-MZL [80]
(M. Ponzoni, personal observation); in such instances, cyclin
D1 immunoreactivity allows for the correct identification of
MCL [80]. It is therefore an intriguing hypothesis that, before
the availability of cyclin D1 immunostaining, some OA-MZLs
with adverse prognosis were actually unrecognized cases of
MCL. Cyclin D1 is particularly helpful in cases of CD5-negative
MCL, which are not uncommon in the orbit [78] (M. Ponzoni,
personal observation). Rare OA-MCL cases may actually be
negative for cyclin D1; in such instances, SOX11 immunoreac-
tivity is a reliable diagnostic marker [81]. T(11;14)(q32;q32) is
a useful diagnostic tool. It is detected by fluorescence in situ
hybridization analysis in 95% of OA-MCL cases and by cytoge-
netic analysis in 80% of cases [53, 78, 82].

Chemotherapy is the cornerstone of the management of
OA-MCL because this lymphoma is mostly diagnosed at ad-
vanced stage [13, 77]. A few cases of limited-stage OA-MCL
treated with radiotherapy alone displayed almost invariably
early distant dissemination, sometimes with brain involve-
ment [77]. As a rule, upfront treatment should include ritux-
imab, high-dose cytarabine, and high-dose chemotherapy
(HDC) supported by autologous stem cell transplantation
(ASCT), with a median OS of 43 months [77, 79]. Notably, the
additionof rituximabsignificantly improvedresponseandsur-
vival rates, with 5-year OS rates of 83% and 8% for patients
treatedwith orwithout this antibody, respectively [77].

Other B-Cell Lymphomas
Burkitt lymphoma rarely involves the orbit. The majority of
Burkitt lymphomas occur sporadically in children, although
extremely rare cases have been reported in immunocompe-
tent adults [8]. Morphological variants, including those with
plasmacytoid appearance, often encountered in nonendemic
cases or admixed centroblasts/immunoblasts, are frequently
observed in immunedeficient patients [8, 83]. A single case of
a 16-year-old patient with stage-IE Burkitt lymphoma of the
conjunctivawhowas successfully treatedwith combined che-
motherapy has been reported [84]. Treatment consists of in-
tensified short-term chemoimmunotherapy regimens used
for other patients with Burkitt lymphoma.

A case of intravascular large B-cell lymphoma presenting
as an orbitalmass lesion in a 77-year-oldwomanwas recently
reported [85]. Thepatient complainedof fatigueanddiplopia;
MRI revealed both a frontal lobe lesion and right orbital

disease. First-line treatment for this rare and extremely ag-
gressive lymphoma is anthracycline- and rituximab-based
chemoimmunotherapy in association with CNS prophylaxis
withhighdosesofdrugswithgoodCNSbioavailability [86,87].
Small lymphocytic lymphoma/chronic lymphocytic leukemia
usually reflects the ocular adnexal infiltration of a systemic
disease; in fact, no casesof stage-IOA-SLLhavebeen reported
[40].

T-Cell Lymphomas
Only 1%–3% of all OALs display T-cell immunophenotype [3].
POA-T-cell lymphomas usually originate from natural killer or
cytotoxic T-lymphocytes [88–90]. Ocular adnexal involve-
ment could be the result of direct invasion by T/NK lympho-
mas originating in the nasal cavity or paranasal sinuses. T/NK
lymphomas, inpart representedby“nasal-type”entities,both
present necrosis and infiltration/destruction of the vascular
wallmadebyapopulationofatypical lymphocytes,usually im-
munoreactive for CD2, CD56, cytoplasmic CD3 (surface CD3 is
often lacking), tumor intracellular antigen 1 (TIA-1), perforin,
and granzyme B. EBV is almost always present. The prolifera-
tion rate is usually high (60%–70%), as well as the proportion
of p53-positive neoplastic cells [3].

The median age of affected patients is 45 years (range:
26–65 years); nearly half of this population has limited-stage
lymphoma,62%ofwhichhaveconcurrentsinus-nasal involve-
ment, whereas 37% present with disease limited to the orbit
[91]. Although the available literature is anecdotal and frag-
mented, reported experiences suggest that nearly 90% of
these patients die early due to lymphoma progression, with a
medianOS time of approximately 6months. Only exceptional
patients are alive at 5 years—a feature that even exceeds the
well-known adverse mortality rates reported for NK/T-cell
lymphomas involving other sites [30, 91].

The best treatment for extranodal NK/T-cell lymphoma,
nasal type, remains to be defined. Surgical resection of the le-
sions has been proposed, essentially for diagnostic purposes,
but also to promote drainage of necrotic cavities. External
beamradiotherapywithadoseof�52Gydeliveredaccording
to classical fractionation is recommended for localized stages
(stages I and II),which isassociatedwitha40%–80%complete
response rate (CRR) anda5-yearOS rateof 40%–59% [92, 93].
Aggressive chemotherapy is the only available treatment op-
tion for advanced forms (stage III and IV), but CRR is around
15%, with the combination of CHOP (cyclophosphamide, hy-
droxydaunorubicin, vincristine, and prednisone) chemother-
apy and radiotherapy being effective only in patients with
limited-stage disease [94].

In the largest reported series [30], eight patients with OA-
NK/T-cell lymphoma were treated with radiotherapy and/or
chemotherapy, often including cyclophosphamide, doxorubi-
cin, vincristine, and prednisone. Seven patients died early
(1–13 months). A single patient was alive and disease-free at
5-year follow-up. Two patients developed CNS involvement.
Taken together, this data strongly suggests that more inten-
sive chemotherapy, possibly followed by autologous bone
marrow transplantation and CNS prophylaxis, should be indi-
cated for these patients [5, 30]. Overall, data from some re-
cent reports seem to suggest that patients with nasal NK/T-
cell lymphoma of stage IE or contiguous stage IIE with cervical
node involvement should bemanagedwith concurrent chemo-
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radiotherapy, with reduced-dose DeVIC (dexamethasone, eto-
poside, ifosfamide, and carboplatin) chemotherapy as the first
choice [95]. Intensified L-asparaginase-containing chemo-
therapies, such as the dexamethasone�methotrexate�
ifosfamide�L-asparaginase�etoposide regimen, are recom-
mended as an induction therapy in young patients, whereas
other less intensive L-asparaginase- and/or etoposide-based
combinations are good options for elderly or frail patients [95].
EBV-DNAmonitoring in peripheral blood is useful both for prog-
nosis definitionanddisease surveillance in follow-up.

Rare cases of primary and secondary involvement of the
ocular adnexa by T/NK cell lymphoma and adult T-cell leuke-
mia associatedwith humanT-cell lymphotropic virus type I in-
fectionhavebeenreported [30,96,97].A fewcasesofprimary
involvement of the ocular adnexa by anaplastic lymphoma ki-
nase-positive, anaplastic large T-cell lymphomas have been
described [36, 96]. Treatment follows worldwide guidelines
applied to systemic anaplastic lymphoma, with chemother-
apy followed by consolidation radiotherapy if clinically indi-
cated [98].

Peripheral T-cell lymphoma not otherwise specified can
presentboth intraocularandextraocular involvementaswell.
Ectropion is themostcommonpresentation;additionalocular
manifestationsmay includeedemaofeyelid, tight skin, bleph-
aritis, and corneal abnormalities [99]. A CHOP-like regimen is
the standard option, but also other agents potentially active
for T-cell lymphomas, like methotrexate, L-asparaginase, cyt-
arabine, interferon-alpha, etoposide, and bleomycin, have
been used [100]. Upfront HDC/ASCT has been evaluated in
clinical trials, with encouraging results in young patients; allo-
geneic transplant plays a role in relapsed cases (Table 2). Ra-
diotherapy may be used as a palliative or consolidative
approach in relapsed patients [101].

Other Lymphoproliferative Disorders
OcularadnexainfiltrationbyHodgkinlymphomaisusuallyaman-
ifestationofadvancedor relapsingdisease, followedby intracra-
nial extension in some cases [8, 73]. These patients should be
treated following well-known guidelines for advanced-stage or
failedHodgkin lymphoma [102]. Lymphomatoidgranulomatosis
isanEBV-related lymphoproliferativedisease,whereB-cellspro-
gressively overcome the background of accompanying T-cells,
becomemonoclonal,andeventuallyprogresstoaggressive large
B-cell lymphoma. Less than 20% of 21 reported cases, with age
onset ranging from 7 to 75 years, present with ocular involve-
ment, hepatosplenomegaly, adenopathy, and arthralgia [103].
Diagnosis is usually established by lung biopsy; the histological
details of rare cases reported in sclera and eyebrow are almost
lacking. The conventional treatment based on immunosuppres-
sion with prednisolone and cyclophosphamide was accom-

plished by antiviral therapy with interferon-� [99]. In grade I–II
diseases, interferon-� was associated with 60% CRR, with 90%
CRR in patients with CNS involvement, and a 5-year PFS rate of
56% [104]. Nearly 20% of patients progress to interferon with
grade III disease, and many of them have been successfully
treated with immunochemotherapy [104]. Interestingly, pa-
tientswith low-gradelesionscanrelapsewithhigh-gradedisease
and vice versa; there may also be simultaneous discordant dis-
easeatdifferentsites; thus, rebiopsy iscritical todrive treatment
strategy. Intensified chemoimmunotherapy is associated with
66%CRRanda2-yearPFSof40%inpatientswithgradeIIIdisease
[104]. Radiotherapy has been used in localized disease. Overall,
nearlya thirdofpatientsdieof lymphoma.MedianOStime isap-
proximately 6 months [105]. Encouraging results have been re-
portedwith rituximabandHDC/ASCT [106].

CONCLUSIONS
POALs (other thanMZL) are a relatively heterogeneous group
of rare disorders. This heterogeneity is reflected in poorly
knownmolecular and biological properties and a lack of ther-
apeutic recommendations for individual entities. Theeffort of
future studieswill require the collection of a larger number of
cases of these entities,with the aim tobetter highlight thepo-
tential differences compared with their systemic counter-
parts and to evaluate the efficacy of modern therapeutic
approaches.Associationwith infectiousagentsand the roleof
antimicrobial therapies deserve further investigation in view
of the recently reported encouraging results with this conser-
vative strategy [28]. Because POALs are so rare, clinical trials
addressing novel drugs and therapeutic modalities in series
constituted exclusively by patients with POALs will be chal-
lenging. Future therapeutic progress will more likely result
from studies focused on related systemic lymphoma counter-
parts. However, the peculiar physiologic and anatomic prop-
erties of ocular adnexa should always be considered before
defining overall strategies for treating these intriguing malig-
nancies.
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