
Letter to the Editor

TO THE EDITOR
A 68-year-old woman developed right breast pain and 

visited a hospital.   A 2-cm mass was palpable in the areola at 
9 o’clock and was visualized as a well-defined tumor shadow 
on ultrasound examination.   Needle biopsy revealed large 
abnormal lymphoid cells in a diffuse pattern (Fig. 1A), which 
were positive for CD20 and CD5, and negative for CD3, 
CD10, and cyclin D1.   The Ki67-labeling index was high at 
60%.   The pathological diagnosis was primary breast diffuse 
large B-cell lymphoma.   Whole-body 2-[18F]fluoro-2-deoxy-
D-glucose positron emission tomography (PET) was normal 
except for high uptake in the right breast (SUVmax=19.26) 
and a 1-cm area in the axillary lymph node on the right side 
(SUVmax=2.01).   She was in stage IA with a single risk fac-
tor (age) using the international prognostic index.   Over 3 

months, she underwent 6 courses of R-CHOP chemotherapy 
(rituximab: 375 mg/m2, cyclophosphamide: 750 mg/m2, 
doxorubicin: 50 mg/m2, vincristine: 1.4 mg/m2, and predniso-
lone: 100 mg x 5 doses), combined with intrathecal injection 
of methotrexate (10 mg) and cytarabine (40 mg).   She 
achieved complete remission.   One year and 4 months later, 
she developed blurred vision in the right eye and visited an 
eye doctor.   The best-corrected visual acuity was 0.6 in the 
right eye and 1.0 in the left eye.   The intraocular pressure 
was 23 mmHg in the right eye and 17 mmHg in the left eye.   
She had previously undergone cataract surgery with intraocu-
lar lens implantation in both eyes.   The right eye had no 
aqueous inflammatory cells but had vitreous opacity with 
several yellowish thickened retinal lesions in the right eye 
(Fig. 2A, 2B, 2C).   The left eye was normal.   PET demon-
strated no abnormal uptake.   She underwent vitrectomy with 
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Fig. 1.  A. Hematoxylin-eosin staining of right breast needle biopsy specimen at the initial visit. Note the dif-
fuse infiltration of large cells with irregular nuclei. B-D. Hematoxylin-eosin and immunostaining of paraffin-
embedded sections of vitrectomy cell block from the right eye. Note the large cells positive for CD20 (C) 
admixed with small lymphocytes positive for CD3 (D). Bar = 100 μm in A, and bar = 50 μm in B-D.
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laser photocoagulation applied to the retinal area with capil-
lary non-perfusion in the entire mid-peripheral fundus (Fig. 
2E, 2F).   A paraffin-embedded cell block was prepared by 
centrifugal pelleting of the vitrectomy specimen.   Hematoxylin-
eosin (Fig. 1B) and immunostaining of sections revealed 
CD20-positive large cells (Fig. 1C) admixed with dominant 
CD3-positive small lymphocytes (Fig. 1D), leading to the 
pathological diagnosis of intraocular relapse of large B-cell 

lymphoma.   CD5 staining in the large cells was unclear.   
She was referred to an oncologist.

In the following 3 months, she underwent 4 courses of 
systemic chemotherapy with high-dose methotrexate (1000 
mg/m2) and cytarabine (2000 mg/m2 x 4 doses), together with 
rituximab (375 mg/m2).   Then, she received external irradia-
tion to the right eye at a total dose of 30 Gy (2 Gy in 15 frac-
tions).   The retinal lesions resulted in degeneration and 
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Fig. 2.  Wide-view fundus photograph (A), fundus photograph (B), slit-lamp biomicroscopic image 
(C), and horizontal section of optical coherence tomography (D) in the right eye of a 70-year-old 
woman. Note the vitreous opacity (A, B, C, arrow in C) and yellowish subretinal lesion temporal 
to the macula (arrows, A, B), and subretinal fluid (arrow, D). Wide-view fundus photograph (E), 
fundus photograph (F), and horizontal section of optical coherence tomography (G) 2 weeks after 
vitrectomy. Note the yellowish large thick subretinal lesion superior to the optic disc (arrows, E, 
F) and subretinal fluid (arrow, G). Wide-view fundus photograph (H) and fundus photograph (I) 
after systemic methotrexate and cytarabine, followed by total eye irradiation at 30 Gy. Note the 
resolution of retinal infiltrates and degeneration. Spotty retinal degeneration appeared after retinal 
laser photocoagulation on vitrectomy.
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complete response (Fig. 2H, 2I).   The best-corrected visual 
acuity was 0.7 in the right eye and 1.0 in the left eye.   The 
left eye was normal.   She used no medication or eye drops.   
She abruptly developed amnesia, and irregularly shaped 
masses with contrast enhancement along the inferior horn of 
the lateral ventricles on both sides and the caudal side of the 
anterior horn of the lateral ventricle on the left side were 
observed on magnetic resonance imaging.   Under a diagno-
sis of central nervous system relapse, she underwent systemic 
chemotherapy with high-dose methotrexate (3500 mg/m2) 
and total brain irradiation at a dose of 30 Gy.   She developed 
facial nerve palsy on the left side, likely due to meningeal 
infiltration, and underwent intrathecal administration of 
methotrexate at 15 mg and cytarabine at 40 mg four times 
weekly.   She is stable and on palliative care.

Intraocular lymphoma clinically manifests as vitreous 
opacity or yellowish subretinal pigment epithelial infiltration 
or their combination,1 and presents as a diagnostic challenge 
for eye doctors to differentially diagnose from intraocular 
inflammatory diseases such as uveitis.   In general, a diagno-
sis of intraocular lymphoma is made with immunostaining of 
sections of paraffin-embedded cell blocks prepared from pel-
lets of vitrectomy fluid by centrifugation.2,3   Primary intraoc-
ular lymphoma is rare and most often associated with pri-
mary central nervous system lymphoma.   The lesion in the 
eye precedes or follows the brain lesion, or both lesions 
occur at the same time.   More rarely, secondary intraocular 
infiltration with lymphoma can occur following the develop-
ment of lymphoma in other parts of the body excluding the 
central nervous system.   In this letter, we report a patient 
who was confirmed to have secondary intraocular infiltration 
of primary breast diffuse large B-cell lymphoma.   To the best 
of our knowledge, there has been only one case report of 
intraocular involvement as vitreous opacity in a patient with 
primary breast lymphoma.4

As the initial treatment for primary breast diffuse large 
B-cell lymphoma, intrathecal administration of methotrexate 
and cytarabine was combined with the standard R-CHOP 
regimen for systemic chemotherapy.   Intrathecal prophylac-
tic drug administration is based on CD5-positive lymphoma, 
as in this patient, having a propensity for central nervous sys-
tem infiltration.   A poor prognostic factor in primary breast 
diffuse large B-cell lymphoma is central nervous system 
involvement.5-8   It should be noted that the large B-cell lym-
phoma in our patient relapsed in the eye and the brain after 
intrathecal drug administration.

The retina is part of the central nervous system, and the 
optic nerve sheath has subarachnoid space communicating 
with the cerebrospinal fluid.   Further communication of the 
subarachnoid space of the optic nerve with the vitreous has 
been clinically demonstrated by reports of subarachnoid 
hemorrhage leading to vitreous hemorrhage.9   Clinically, vit-
reous hemorrhage associated with subarachnoid hemorrhage 
is called Terson syndrome.9   Intrathecally injected metho-
trexate and cytarabine may diffuse into the vitreous via the 
subarachnoid space of the optic nerve, although at an 
unknown concentration.   In this patient, the intrathecal 

administration did not prevent lymphoma from relapsing in 
the subretinal pigment epithelial area or the vitreous, suggest-
ing the concentration of drugs in the vitreous to be low.   
Lymphoma cells may have escaped the systemic chemother-
apy by prophylactic intrathecal administration and survived 
in the intraocular space, which is immunologically protected 
and isolated from the body by the blood-ocular or blood-reti-
nal barrier.

The relapse of primary breast diffuse large B-cell lym-
phoma in this patient manifested as vitreous opacity and sub-
retinal pigment epithelial thick lesions, which are the hall-
mark of intraocular lymphoma.   A small number of CD20-
positive large cells was admixed with a larger number of 
CD3-positive small lymphocytes on immunostaining using 
paraffin sections of a cell block created from the vitrectomy 
specimen.   The subretinal pigment epithelial lesions in the 
right eye resolved after systemic chemotherapy with high-
dose methotrexate, cytarabine, and rituximab.   The therapeu-
tic outcome in this patient further supports that the intraocu-
lar lesions were indeed the manifestation of lymphoma 
infiltration.

High-dose methotrexate combined with cytarabine and 
rituximab was selected for this patient as the systemic che-
motherapy regimen at the relapse of the intraocular lesions.   
The regimen is the standard for primary central nervous sys-
tem lymphoma because these drugs are known to cross the 
blood-brain barrier.   As intraocular relapse may be a preced-
ing sign of central nervous system relapse, this regimen was 
chosen considering the presumed subclinical central nervous 
system involvement.   Total eye irradiation at the median 
dose of 30 Gy was performed as consolidation therapy.   
Intravitreous methotrexate injection10,11 was not used for the 
present patient because total eye irradiation was more reli-
able.   Even with these measures, central nervous system 
relapse was not prevented in this patient.
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