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OBJECTIVE: To describe a series of paediatric orbital lymphoma patients in a single tertiary referral centre.
METHODS: A retrospective case-note search in the Oxford Eye Hospital of all patients under the age of 18 years with orbital
lymphoma between 2010 and 2020. Demographic and clinical data were obtained, and a literature review was conducted.
RESULTS: Five patients were identified with orbital lymphoma, mean age 48.2 ± 36 months (1–109 months), three were males.
Clinical presentation included: ptosis, proptosis, lethargy, visual loss, and strabismus. Two patients had bilateral orbital disease and
one patient was diagnosed within the first month of life. The tissue diagnosis revealed four cases of Burkitt’s lymphoma and one
case of T- lymphoblastic lymphoma. Central nervous system (CNS) sampling was also positive in the four cases of Burkitt’s
lymphoma. All patients were treated systemically for the lymphoma with chemotherapy. Complete remission was achieved in all
cases post chemotherapy. Follow-up of 36.4 ± 18.9 months (10–61 months).
CONCLUSION: This is the largest published case series of paediatric orbital lymphoma. We described a patient diagnosed within
the first month of life and we believe this to have developed intra-uterine. In this series, patients were younger, had more bilateral
disease and had better outcome than previously described. This rare condition should be considered in any child with an orbital
mass, at any age. When managed appropriately, good outcomes can be achieved.

Eye (2023) 37:1002–1008; https://doi.org/10.1038/s41433-022-02266-1

INTRODUCTION
Lymphoma is a malignant neoplasm of lymphocytes which is most
commonly seen within the lymph nodes and the spleen [1]. Non-
Hodgkins Lymphoma (NHL) is the most common orbital
malignancy in adults and accounts for around 10% of extra-
nodal lymphoma and for 1% of all lymphomas [2, 3]. Orbital
lymphoma can arise from the conjunctiva, eyelid, lacrimal gland
and sac and orbit including the extra-ocular muscles [4, 5], and
have a varied presentation including eyelid swelling, ptosis,
proptosis, diplopia and more [6].
Paediatric orbital lymphoma, however, is rare and described

previously in only 15 case reports, with only one case series of
three patients published to date. We present a case series of
paediatric biopsy-proven orbital lymphoma seen at a single
institution.

METHODS
A retrospective case-note search was conducted for all patients under the
age of 18 years of age, with a biopsy proven orbital lymphoma treated in
the Oxford Eye Hospital between 2010 and 2020. Data was collected from
patient notes and included demographic data, clinical presentation,
radiological findings, histopathology, medical and surgical management,
follow-up course and clinical outcomes. A literature review was also
performed for all cases of paediatric orbital lymphoma of all sub-types and

is summarized. Due to the nature of a retrospective review and the lack of
identifiable features, ethical approval was not necessary and not obtained.

RESULTS
Five paediatric patients were diagnosed with orbital lymphoma in
our institution between the years 2010–2020. The main demo-
graphic and clinical data is summarized in Table 1.
Case 1: A 62-month-old male patient with parental complaints

of decreased visual acuity. Examination revealed visual acuity of
1.0 LogMAR in conjunction with a left convergent squint and
bilateral 6th nerve palsy. MRI revealed an enhancing lesion
involving the central sphenoid and posterior ethmoid sinuses,
with erosion of the orbital apices, anterior cranial fossa, pituitary
fossa and left cavernous sinus. This resulted in compression of the
intracranial section of the optic nerves (Fig. 1(1)). A tissue
diagnosis of high grade Burkitt’s lymphoma (Fig. 1(2)) with CNS
involvement was made and treatment with chemotherapy was
initiated. The patient underwent bilateral optic nerve decompres-
sion at the time of the biopsy and was given glasses and occlusion
therapy to prevent amblyopia. At 34 months follow-up there was a
residual 6th nerve palsy bilaterally. The visual acuity improved to
0.1 LogMAR.
Case 2: A 33-month-old male patient, with parental complaints

of lethargy and headaches. Examination revealed a left esotropia,
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proptosis and left sided visual acuity of nil perception of light
(NPL). MRI outlined skull base disease centred on the left sphenoid
bone with intracranial extension and multiple bilateral renal
deposits. A tissue diagnosis of Burkitt’s lymphoma was made with
CNS involvement. The patient was treated with chemotherapy and
squint surgery to repair the esotropia. At 61 months of follow-up
there was complete remission for the last 48 months though the
visual acuity on the left remained NPL.
Case 3: A 109-month-old female patient with a right scapular

mass. MRI showed multiple bony lesions with involvement of the
right orbital floor. (Fig. 2(1)) Examination revealed a right orbital floor
mass with full ocular motility and visual acuity of 0.7 LogMAR. A
biopsy confirmed T-cell lymphoma without CNS involvement. She
was treated with chemotherapy and was given refractive correction
for the right eye. After 54 months of follow-up there was complete
remission of the tumour with a visual acuity of 0.1 LogMAR.
Case 4: A 36-month-old male patient presented with a left

ptosis and a squint. Examination confirmed left-sided visual acuity
of perception of light (PL), an upper eyelid ptosis with 3rd and 6th
cranial nerve palsies. MRI confirmed a large mass centred on the
body of the sphenoid bone with extensive central skull base
involvement and extension into left cavernous sinus, orbital apex,
pterygopalatine fissure with extradural extension to both the
anterior and middle cranial fossae. (Fig. 2 (2)) Tissue diagnosis
confirmed Burkitt’s lymphoma with CNS involvement. The patient
was managed with chemotherapy resulting with a vision of 1.0
LogMAR, normal ocular movements and marked reduction in
tumour size after a 23-month follow-up.
Case 5: A 1 month-old female presented with bilateral proptosis,

more on the left and a visible mass on the lateral aspect of the left
orbit with a further mass seen in the right temporoparietal region.
The visual acuity could not be assessed due to her age. There was
a left-sided lagophthalmos. MRI showed extensive infiltration on
the lateral aspect of the left orbit with bone destruction and soft
tissue extension to the left side of the face. There was also right
orbital mass and right parietal involvement with intracranial
(extradural) involvement. (Fig. 3) Bone marrow was also involved.
Tissue sampling confirmed Burkitt’s lymphoma. The child was
managed with chemotherapy and lubricants for the left
lagophthalmos and exposure keratopathy. After six months of
treatment no proptosis or orbital disease. By 10 months there was
a marked reduction in size of the second mass involving the
temporo-parietal on MRI.

LITERATURE REVIEW
Eighteen cases of paediatric orbital lymphoma are previously
described in the medical literature and summarized in Table 2
[1, 5–19]. Gupta et al. published three cases [7] and the remaining
publications are single case reports. The overall mean reported age
was 73.3 ± 18.3 months (18–156), 12 were males (67%) and 11 had
primary disease (61%). Five patients (28%) had T-cell lymphoma, 6
patients (33%) had Burkitt lymphoma, and 7 patients (39%) had other
non-Hodgkin’s lymphoma. Unilateral disease was diagnosed in 89%
of cases. One patient received palliative treatment and all other
patients were managed with chemotherapy. Seven patients received
adjuvant radiotherapy (39%). Mean follow-up was 24.9 ± 35.7 months
(1–156). In two patients the disease was controlled, five patients died,
and ten patients had complete remission. Three patients had a
relapse during the follow-up period, but all were successfully treated
and reached full remission of the disease.

DISCUSSION
We present, to our knowledge, the largest case series of orbital
lymphoma in the paediatric population. This series further
describes a patient diagnosed within the first month of life. Due
to the extensive nature of the disease on presentation we believe
the lymphoma developed intra-uterine; This is the youngest
patient described in the literature to date with orbital lymphoma.
In this series, compared with what was previously described in

the literature, patients were younger by 25 months and more
likely to present with bilateral disease (40% vs. 11% respectively).
Given the young presentation (mean: 4 years), symptoms such as
blurred vision or double vision may be under-reported in the
paediatric population. In our series, three patients were diagnosed
with orbital lymphoma under 36 months of age; they all presented
with clear signs of ptosis or proptosis, which are easily identifiable
signs. The two patients who were diagnosed after the age of three
had more subtle clinical signs such as a convergence squint and a
small palpable orbital mass, making a formal diagnosis more
difficult; This may present a diagnosis bias due to a later
presentation in older children.
Our literature review reports similar findings; with all patients

under three years of age presenting with proptosis, globe
displacement or a clear ophthalmoplegia.
In our cohort there was a higher prevalence of males (60%), a

finding also seen in the literature review (67%). This finding

Fig. 1 Imaging and pathology of patient 1. 1 Coronal and sagittal MRI sections of patient 1 showing enhancing lesion in the central
sphenoid sinus and posterior ethmoid sinus with erosion of the orbital apices, anterior cranial fossa, pituitary fossa and left cavernous sinus.
Compression of optic nerves (intracranial component) is noted bilaterally. 2 Histology from patient 2 shows fragments of sino-nasal mucosa
and bone extensively infiltrated by rather monotonous, cellular dense sheets of medium-sized lymphoid cells with brisk mitotic activity.
Marked tumour cell apoptosis is seen with scattered macrophages (arrows) to engulf the cellular debris. H&E stain (original magnification:
A x10; B, C and E x100; D x20; F x300). The neoplastic cells are immunopositive for CD20 (G; original magnification x100) and CD79a (H;
original magnification x100). The proliferation (MIB-1) index is high at ~95% (I; original magnification x100).
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reflects similar published data seen in systemic paediatric
lymphoma [20], but differs from orbital lymphoma in the adult
population; with a published male to female ratio of 52:48, which
changes depending on the subtype of orbital lymphoma [21].
The signs in paediatric orbital lymphoma patients may resemble

those seen in adults and include ptosis, proptosis, limited motility
and strabismus, orbital mass or eyelid swelling, changes in visual
acuity or lagophthalmos [21]. The unique finding in the paediatric
population are signs that are not “classic” for orbital mass lesions
such as convergent squint and esotropia, as seen in our cohort.
Although most of the patients will have at least one of the more
“classic” signs, some may present without it.
To our knowledge, this is the first documented case of an orbital

lymphoma in a child under one month of age. In this patient, the
proptosis and masses were seen as early as four days post-partum
when prominence of one eye was reported by the parents. We
speculate that this developed during pregnancy, given the
advanced, multifocal disease seen at presentation involving both

orbits, brain and bone marrow. There are no other reports of
confirmed intra-uterine lymphoma, although Marcotte et al. who
reviewed lymphoma in children aged from birth until the age of
five, found a 2-fold risk in certain pregnancies including: feto-
pelvic disproportion, and a previous pre-term birth. Non-Hodgkin
Lymphoma (NHL) which is the most common lymphoma in the
orbit was linked to premature rupture of membranes [20].
Triebwasser et al. showed a correlation between high birth weight
and paediatric Hodgkin Lymphoma (HL) presenting between the
ages of 0 and five years [22]. We have no data about peri-natal
history or birth weight in the cases we describe. Burkitt’s
lymphoma was the most common diagnosis in the literature
(33%) and in our cohort (80%), although T-cell lymphoma, quite a
rare orbital lymphoma was seen in 28% of the cases. Burkitt’s
lymphoma is a rapidly progressing tumour found mostly in the
paediatric population and accounts for 40% of childhood NHL
[5, 6]. Of the three sub-types of Burkitt lymphoma, the endemic
form is the most common one to affect the orbits and is

Fig. 2 Imaging of patients 3 and 4. 1 Coronal MRI section with gadolinium showing a soft tissue mass centred on the right anterior lateral
maxillary bone. This extends from the marrow through into the malar soft tissues, the submucosal plane of the sinus, the extraconal space of
the orbit and to a lesser extent the infratemporal fossa, without destruction of the cortical bone. 2 Coronal and transverse MRI sections
showing a large mass lesion of the central skull base. The lesion appears to be centred on the body of the sphenoid bone. Anteriorly, the
lesion extends into the posterior ethmoid air cells and up to the posterosuperior aspect of the nasal septum. The tumour extends into the
orbital apex on the left where it comes into contact with the medial aspect of the medial rectus muscle and causes some crowding at the
orbital apex. The tumour extends into the left pterygopalatine fissure and inferior orbital fissure.

Fig. 3 Imaging of patient 5. Coronal and transverse MRI sections showing the presence of an intraorbital mass lesion on the left with mild
proptosis and a small extra orbital component. No bony changes. There is evidence of an extensive aggressive disease process involving bone
marrow, extracranial soft tissue particularly within both orbits where there is now bilateral marked proptosis; and intracranially. The disease
process, severally destroyed bones as the lateral wall of the left orbit, and the right parietal bone and others show evidence of “lytic/
destructive” changes within them.
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commonly associated with the Epstein-Barr virus This is found in
Sub-Saharan Africa [5].
T-cell lymphoblastic lymphoma is a rare cause of orbital

involvement [23]. Primary orbital T Cell Lymphoma is even less
common.
In our cohort, four of the five patients received local ophthalmic

and/or orbital treatment alongside their chemotherapy. One
patient had received lubrication for exposure keratopathy, two
patients had refractive management with spectacles and one
underwent squint surgery for residual strabismus. One patient
underwent optic nerve decompression due to decreased visual
function. Local ocular management is not well reported in the
literature. The treatment of corneal exposure, dry eye, strabismus
and refraction error is particularly relevant in the paediatric
population due to the high risk of amblyopia. In cases of orbital
involvement surgical decompression may be considered to
preserve visual function and improve visual prognosis.
The systemic treatment of orbital lymphoma consists of

chemotherapy and/or radiotherapy directed at the orbit lesion,
although in lymphoma this is rarely indicated. Chemotherapy
regimens differ depending on the tumour subtypes and
paradigms have developed over time. Most treatments include a
combination of steroids, cyclophosphamide, vincristine, metho-
trexate and anthracycline.
The outcome in our series was better than previously described

in terms of overall mortality (0% vs. 27.7% mortality rate) despite a
marginally longer follow-up period (26 vs. 25 months). This may
relate to a more effective and modern treatment protocols
compared to those previously reported. The concept of a
multidisciplinary approach is considered mandatory in today’s
practice and should include an oncologist, an oculoplastic surgeon
and a paediatric ophthalmologist.
In the literature review we came across a population-based

analysis of paediatric orbital lymphoma from the US [24]. This was
an epidemiology study without any references to individual
patients, and thus, it was not included in our study. It showed an
incidence of 0.12 to 1000000 children, with a non-significant
tendency towards males (similar to our findings and those of our
literature review) and people of black ethnicity. The median age
was 13 which is much older than the mean age in our cohort or
the literature review. Lymphoma was diagnosed mainly in the
conjunctiva (49%) and orbit (36%). Despite Burkitt’s lymphoma
being the most prevalent subtype in our cohort and the literature
review, it was seen in only 5.5% of this study and the most
prevalent was extranodal marginal zone lymphoma (45.5%).

CONCLUSION
This series highlights a rare condition that should be considered in
any child with an orbital mass, at any age. Other, progressive signs
and symptoms may warrant imaging if the clinician does not have
an adequate explanation for the progression of symptoms.
Paediatric orbital lymphoma is much better treated nowadays
with a low mortality rate of 21.7%. No mortality cases were seen in
our recent cohort which, hopefully, reflect the improved treatment
modalities and the usefulness of a multi-disciplinary approach
which is increasingly utilized in modern medicine.

SUMMARY

What was known before

● Only about 20% present with bilateral disease.
● Signs and symptoms resemble those of adults.
● Complete remission is mostly achieved.
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What this study adds

● Orbital lymphoma can develop intra-uterine.
● Up to 40% bilateral disease.
● Burkitt’s lymphoma is the most prevalent in the orbit.
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