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Bilateral Primary Vitreoretinal Lymphoma.
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Abstract
Title: Bilateral primary vitreoretinal lymphoma.
Objective: To report a rare case of bilateral primary vitreoretinal lymphoma (PVRL).
Method: Retrospective review of the patient’s clinical assessment, vitreous biopsy, and response to 
treatment.
A 64-year-old female presented with gradual painless blurring of vision, associated with floaters in 
both eyes for 5 months duration. Her best corrected visual acuity (BCVA) was counting finger 1 foot 
in the RE and 6/24 in the LE. Anterior segment examination was unremarkable. RE fundus showed 
severe vitritis with large vitreous clumps and hazy fundus view. Whereas LE fundus showed mild 
vitritis with minimal vitreous clumps inferiorly with no retinitis, vasculitis, retinal haemorrhage, or 
sub-retinal infiltrate. All blood investigations including infective screening and tumour markers were 
unremarkable. A vitreous biopsy was performed in the RE and vitreous cytology showed atypical 
lymphoid cells highly suspicious for malignancy. As the vitreous sample was scanty, a cell block reading 
could not be carried out for immunohistochemistry. Magnetic resonance imaging (MRI) of brain and 
orbits were normal.  Patient was diagnosed with presumed bilateral PVRL and intravitreal injection 
of methotrexate was initiated.  MRI brain surveillance was planned for every 6 months. Her BCVA 
improved to 6/12 in the RE and 6/9 in the LE after completed 15 courses of intravitreal methotrexate.
Conclusion: PVRL is a rare disease in older patients with features of severe vitritis and absence of 
macular oedema that mimics chronic uveitis and poses diagnostic challenge. Intravitreal methotrexate 
is an effective and minimal-invasive treatment with good visual outcome if early recognition and 
prompt treatment.
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Introduction
 Primary vitreoretinal lymphoma 
(PVRL) is a rare ocular condition, and its 
diagnosis remains a challenge as it can mimic 
chronic posterior uveitis1. PVRL is a variant 
of primary central nervous system lymphoma 
(PCNSL), which is an aggressive, diffuse 
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Figure 1: Fundus photo of both eyes before treatment. Right eye showed severe vitritis with large 
vitreous clumps and poor fundus view (A). Left eye showed minimal vitreous clumps 
inferiorly (B).

large B-cell malignancy associated with poor 
prognosis2. The commonest symptoms reported 
by Kimura et al3 and Fardeau et al4 were floaters 
and painless moderate loss of vision. The 
commonest clinical signs reported included 
moderate vitritis, retinal pigment epithelium 
(RPE) pigmentary changes and sub-retinal 
infiltrate, which was found in 50% of the cases1. 
The estimated annual incidence is 0.46 per 
100,000 persons.5

 Vitreous biopsy is the gold standard 
for diagnosis of the disease. Once the diagnosis 
is confirmed, without central nervous system 
(CNS) involvement, the treatment of choice 
includes intravitreal injections of methotrexate or 
rituximab6. However, the prognosis is poor, and 
42-92% will develop primary CNS lymphoma 
within 8-29 months7. We report a patient with 
bilateral PVRL that presented with vitritis.

Case Report
 A 64-year-old female with underlying 
dyslipidemia, presented with gradual worsening 
and painless blurring of vision in both eyes for 

5 months. This was associated with floaters. She 
was being treated initially for bilateral posterior 
uveitis and was referred to our centre for vitreous 
biopsy in view of poor response to oral steroid. 
There was no previous history of ocular disease, 
trauma, or surgery. 
 The pat ient ’s  BCVA worsened 
bilaterally, from 6/9 to counting finger 1 foot in 
the RE and 6/9 to 6/24 in the LE over the course of 
5 months with the treatment of systemic steroid. 
There was no proptosis and the extraocular 
muscle movements were full in all directions with 
no diplopia. Anterior segment examination was 
unremarkable. RE fundus showed severe vitritis 
with large vitreous clumps and limited fundus 
view (Figure 1A), whereas LE fundus showed 
minimal vitreous clumps inferiorly with absence 
of retinitis, vasculitis, retinal haemorrhage, sub-
retinal infiltrate or macular thickening (Figure 
1B). Optical coherence tomography (OCT) of 
the macular revealed absence of macular oedema 
bilaterally. There was no palpable lymph nodes, 
hepatomegaly, splenomegaly, or central nervous 
system involvement on systemic examination. 

 All blood investigations including 
full blood count, full blood picture, serology 
for toxoplasmosis, toxocara and syphilis were 
negative. Chest X-ray showed no signs of 
tuberculosis, sarcoidosis or malignancy. Mantoux 
test and tumour markers assessments were also 
negative. 

 RE vitreous biopsy was obtained by 
pars plana vitrectomy procedure. The intra-
operative findings during vitrectomy procedure 
of the RE showed dense vitritis, snowballs 
inferiorly, retinitis infero-nasally, but there was 
no retinal haemorrhages or vasculitis seen and 
the macula was flat. The vitreous sample was 
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sent for Tuberculosis polymerase chain reaction 
(TB-PCR), cytology, culture and sensitivity 
(C&S), Gram stain and potassium hydroxide 
(KOH) test. All of the results came back negative 
except for cytology. The vitreous cytology result 
showed single atypical lymphoid cells with few 
histiocytes. The atypical cells showed enlarged, 
hyperchromatic nuclei and prominent nucleoli 
with high nuclear cytoplasmic ratio, that was 
highly suspicious for malignancy, suggestive of 
lymphoma. As the vitreous sample was scanty, 
a cell block reading could not be carried out for 
immunohistochemistry. 
 Patient was diagnosed as bilateral 
presumed PVRL based on the vitreous cytology 
findings. Magnetic resonance imaging (MRI) 
of brain and orbits showed no evidence of 
orbital or intracranial lesion suggestive of 

infiltration. The patient was co-managed with 
an oncologist for the treatment plan. Both 
eyes were treated with intravitreal injection of 
methotrexate 400 microgram/0.1ml. Injections 
were given biweekly for one month, followed 
by weekly for one month, fortnightly for one 
month and monthly. She received a total of 
15 injections. Following treatment, her BCVA 
improved to 6/12 in the RE and 6/9 in the LE. 
Fundus examination showed resolution of 
vitritis and vitreous clump (Figure 2). MRI brain 
surveillance was planned for every 6 months 
and being monitored by both ophthalmologist 
and oncologist. Subsequent follow-up at one 
year showed no neurological symptoms with no 
ocular side-effect of intravitreal methotrexate or 
any abnormality of the brain on MRI.

Figure 2: Fundus photo of both eyes after completed intravitreal injection of Methotrexate. Right 
eye showed clear media and resolved vitritis and vitreous clumps (A). Left eye showed 
clear media with resolved vitritis and vitreous clumps (B).

Discussion
 PVRL commonly presents as a 
masquerade syndrome making its diagnosis 
extremely challenging and complicated8. 
In many cases, PVRL also masquerades as 
chronic posterior uveitis. The vitreous floaters 
are frequently thought to occur in vitritis or 
degenerative changes. Clinically, PVRL typically 
occurs in older patients with median age range 
of 60s with almost equal distribution between 
both genders9,10. Phillips et al11 reported higher 
incidence in male than in female. No racial or 
regional variations have been documented12. 
Risk factors for the development of PVRL are 

immunodeficiency and immunosuppression as 
reported by Mochizuki et al13 Our patient was a 
64-year-old presented with blurring of vision and 
associated with floaters.  According to Chan et 
al19, about 80% of PVRL patients will eventually 
develop PCNSL.
 The differential diagnosis of PVRL 
includes a wide spectrum of infectious and non-
infectious conditions such as toxoplasmosis, 
syphilis, tuberculosis, viral retinitis, sarcoidosis, 
Adamantiades-Behcet’s disease, idiopathic 
uveitis, endophthalmitis, amelanotic melanoma 
and metastasis2,8. 
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 Vitreous biopsy remains the gold-
standard in diagnosing PVRL3. The biopsy 
specimen can be sent for performing a wide 
range of laboratory examinations including 
cytological and histopathological examination, 
immunocytochemistry, flow cytometry, molecular 
investigations and exploration of cytokine 
profile8,14,15. However, only 40% of the patients, 
the initial diagnosis of intraocular lymphoma is 
established with a single biopsy16. Therefore, 
the clinical presentation and progression is 
important to support the diagnosis. In our patient, 
the diagnosis was established by cytology 
from vitreous biopsy. However, due to limited 
vitreous sample, immunohistochemistry was not 
performed. 
 A multidisciplinary assessment of 
patients with PVRL and/or PCNSL is required 
and the collaboration between ophthalmologists, 
pathologists and oncologists (either hemato-
oncologists or neuro-oncologists) is essential in 
optimizing management in these patients5,17,18. 
Treatment with intravitreal methotrexate is 
extremely successful in achieving clinical 
remission of ocular involvement in PVRL 
with sustainable morbidity8. There were no 
reports of intraocular recurrences in PVRL 
patients that were treated with intravitreal 
methotrexate as a first line therapy12. The most 
commonly reported complications were transient 
elevation of intraocular pressure and corneal 
epitheliopathy. Increasing the intervals between 
consecutive injections7. Our patient responded 
with intravitreal injections of methotrexate. Her 
ocular findings resolved with improvement of 
BCVA.

Conclusion
 PVRL is a rare disease in older patients 
with features of severe vitritis and absence of 
macular oedema that mimics chronic uveitis 
and poses diagnostic challenge. Steroid-resistant 
chronic uveitis supported by presence of atypical 
lymphoid cells on cytology suggestive of 
PVRL. Intravitreal methotrexate is an effective 
and minimal-invasive treatment with good 
visual outcome if early recognition and prompt 
treatment.
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