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A B S T R A C T

Purpose: To report a rare case of primary orbital natural killer (NK)/T-cell lymphoma without nasal lesions but
with cerebrospinal fluid involvement.
Observations: A 73-year-old woman was referred to the uveitis clinic with suspected unilateral acute uveitis in
her right eye and a right orbital tumor. Epstein–Barr virus DNA was detected in the aqueous humor in her right
eye, and orbital biopsy revealed the presence of extranodal NK/T-cell lymphoma (ENKTL), nasal type. Positron
emission tomography showed significant 18F-fluorodeoxyglucose uptake in the right orbit, with no other signs of
systemic involvement. Cerebrospinal fluid analysis demonstrated lymphoma cell infiltration. She was diagnosed
with stage IV ENKTL and treated with orbital radiotherapy and systemic chemotherapy, with subsequent re-
mission. However, the lymphoma relapsed in her left vitreous at 10 months after therapy, suggesting metastasis
of lymphoma cells to the contralateral eye via the vitreous and cerebrospinal fluid.
Conclusions and importance: A few cases of ocular-tissue ENKTL have been reported, mostly involving invasion or
dissemination of primary nasal lesions; in contrast, primary orbital and intraocular ENKTL has rarely been
reported. To the best of our knowledge, this is the first report of a primary orbital ENKTL metastasizing to the
vitreous of the contralateral eye. Although ENKTL is rare in the orbit and intraocular tissues, it should be
considered as a possible differential diagnosis in patients with orbital tumors or intraocular inflammation re-
sistant to steroid therapy because ENKTL has a very poor prognosis in the advanced stage.

1. Introduction

Lymphomas are the most common type of primary orbital malignant
tumors. Most orbital lymphomas are non-Hodgkin's lymphomas, such as
mucosa-associated lymphoid tissue lymphomas, which have a relatively
good prognosis, while T-cell and natural killer (NK)/T-cell lymphomas
are extremely rare.1,2

Extranodal NK/T-cell lymphoma (ENKTL), nasal type, formerly
known as lethal midline granuloma, angiocentric T-cell lymphoma, or
polymorphic reticulosis, is an uncommon disease that typically arises
from the nasal cavity and paranasal sinuses.2,3 While most NK/T-cell
lymphomas in ocular tissues occur as an invasion or dissemination of
nasal ENKTL, a few cases of primary orbital or intraocular ENKTL have
been reported.3,4

Here we report an extremely rare case of primary orbital NKTCL
that metastasized to the contralateral eye during the follow-up period,
presumably via the vitreous and cerebrospinal fluid.

2. Case report

A 73-year-old woman noted blurred vision and swelling of her right
eyelid. She was initially diagnosed with unilateral anterior uveitis and
treated with topical steroids (0.1% fluorometron), with no improve-
ment of her symptoms. She was then referred to our clinic 1 month after
starting local steroid therapy. Her vision was 20/100 in the right eye
and 20/15 in the left eye, and the intraocular pressure was 30 mmHg in
the right eye and 14 mmHg in the left. The right conjunctiva showed
injection and chemosis. Her right cornea had 50–100 pigmented keratic
precipitations and 2 + cells in her right anterior chamber, but there
was no evidence of inflammation in her right vitreous, retina, or
choroid. There was no evidence of inflammation in her left eye. She had
no history of weight loss or night sweats and her body temperature was
within the normal range. Magnetic resonance imaging (MRI) showed a
poorly marginated large mass surrounding her right eyeball, with no
evidence of extraorbital tumor, suspected to be an inflammatory
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pseudotumor (Fig. 1). A sample of aqueous humor from her right eye
was subjected to multiplex polymerase chain reaction (PCR) to detect
possible bacterial, fungal, parasitic, or viral infections.5 PCR analysis
was positive for Epstein–Barr virus (EBV) DNA (8.5× 104 copies/ml).
She was therefore tentatively diagnosed with EBV-associated anterior
uveitis with inflammatory pseudotumor. She was initially treated with
30 mg/day oral prednisolone, which unexpectedly worsened her eyelid
swelling. She was then treated with high-dose steroid pulse therapy (1 g
methylprednisolone for 3 days) and intravenous acyclovir, which have
previously been shown to be effective for EBV-associated ocular in-
flammation.6,7 However, her swollen eyelid further worsened after
starting steroid pulse therapy (Fig. 2). Therefore, she underwent biopsy
of the orbital mass 4 days after starting steroid pulse therapy. Patho-
logical examination of the tumor revealed small-to-medium-sized
mononuclear cells and irregular cells, strongly suggesting the presence
of orbital malignant lymphoma. Orbital radiotherapy was initiated
prior to immunohistochemical evaluation, because of the risk of vision
loss in her right eye as a result of the elevated intraocular pressure
cause by the tumor surrounding her right eye. The tumor responded
well to radiotherapy. Immunohistochemically, the tumor cells were
positive for CD3ε, CD2, CD56, CD8, and TIA-1, and negative for CD4,
CD7, and CD20. The Ki-67 index was> 90%. The tumor cells were also
positive for EBV-encoded mRNA by in situ hybridization (Fig. 3). These
results were consistent with a diagnosis of ENKTL. A positron emission
tomography (PET) scan demonstrated significant 18F-fluorodeox-
yglucose uptake by the right orbit, with no other systemic involvement.
The patient was also seen by an otolaryngologist to confirm that there
was no nasal involvement. A bone marrow biopsy was negative, but
cerebrospinal fluid examination revealed lymphoma cell infiltration

although MRI of the brain and spinal cord showed no extraorbital le-
sions. In accordance with the Ann Arbor staging system,8 she was then
diagnosed with stage IV ENKTL with meningeal involvement. She was
treated with three cycles of 2/3DeVIC regimen (dexamethasone, ifos-
famide, carboplatin, and etoposide) plus orbital radiotherapy (total
dose of 50 Gy). She also received intrathecal infusions of 15 mg
methotrexate and 20 mg prednisolone three times, and three courses of
high-dose methotrexate (3.5 mg/m2), as a treatment for CNS lesions.
She subsequently achieved complete remission. However, she com-
plained of blurred vision in her left eye 10 months after completing her
therapy. Visual acuity was decreased to 10/20 in her left eye. She had
2 + anterior chamber cells with keratic precipitate and 2 + vitreous
cells in her left eye. A PET scan showed significant 18F-fluorodexox-
yglucose uptake in the left eye (Fig. 4A). Pars plana vitrectomy was
performed to obtain vitreous cells. The presence of malignancy could
not be proven pathologically. However, CD3 (−) CD 56 (+) cells,
characteristic for ENKTL, were detected in the left eye by flow cyto-
metry, although T lymphocytes are reported to be predominant in
normal vitreous.9 Since significant 18F-fluorodeoxyglucose uptake was
also seen in the left ocular appendix, MRI was performed. However,
there was no evidence of extraocular involvement in her left eye
(Fig. 4B). In the context of the combined results of a PET scan, flow
cytometry from vitreous cells, and MRI, she was diagnosed with relapse
of ENKTL in the left eye without extraocular involvement (Fig. 4B). She
was treated with the SMILE regimen (dexamethasone, methotrexate,
ifosfamide, L-asparaginase, and etoposide),10 and intravitreal metho-
trexate injection in her left eye. After treatment, her left visual acuity
recovered to 20/20, and anterior and vitreous cells resolved without
any structural damage in the retina or choroid. The patient remained
alive 14 months after her diagnosis.

3. Discussion

This is a rare case of primary ENKTL involving the uvea and orbit
with leptomeningeal dissemination. Lymphomas involving the orbit are
generally low-grade B-cell lymphomas, with marginal zone lymphomas
accounting for> 50% of cases.11 In contrast, ENKTL is extremely rare
in the orbit, and most cases represent a direct invasion from the nose
and paranasal sinuses.1–3 Since ENKTL usually has an aggressive clin-
ical course compared with other types of orbital lymphomas, its early
diagnosis and intervention is essential for improving prognosis of the
affected patients.12

Given that primary ENKTL is uncommon in the orbit and intraocular
tissues, its early recognition may be difficult for general ophthalmolo-
gists. Indeed, the current case was initially thought to be a pseudotumor
with anterior EBV infection, and thus was treated with corticosteroids.
EBV has been implicated in the development of a variety of

Fig. 1. Magnetic resonance imaging showed a poorly marginated large mass surrounding the right eyeball (arrow). There was no obvious intraocular invasion and no
extraorbital tumors, such as nasal or brain tumors.

Fig. 2. Slit-lamp photomicrographs. Her swollen eyelid worsened dramatically
2 days after starting steroid pulse therapy with intravenous acyclovir.
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