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BACKGROUND Chiasmatic and optic track lymphoma as the primary lesion of the central nervous system (CNS) is extremely rare.

OBSERVATIONS The authors report a case of a previously healthy 62-year-old woman who presented with quick and progressive visual impairment
leading to bilateral blindness. Brain imaging studies suggested glioma or lymphoma of the chiasm and the posterior visual pathway. Postoperative
examination revealed low-grade malignant B-cell lymphoma. No evidence of extracranial lymphoma was found, so a final diagnosis of primary CNS
lymphoma (PCNSL) was made.

LESSONS To the authors’ knowledge, PCNSL confined to the optic chiasm has rarely been reported in nonimmunocompromised patients. The present
case of lymphoma affecting the optic chiasm and optic tract is extremely rare.

https://thejns.org/doi/abs/10.3171/CASE22340
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Lymphoma affects every organ in the body and presents with a vari-
ety of symptoms.1 Primary central nervous system lymphoma (PCNSL)
is a rare intracranial lesion with a prevalence that increased by 10 times
between 1973 and 1992.2,3 The cause of this increase is unknown. In
systemic lymphoma, optic nerve involvement (ONI) has been reported
as a primary symptom4 or with recurrence.5,6 Diagnosis has been made
by optic nerve biopsy, according to some case reports.7,8

Eye lesions that normally affect the retina, vitreous, or optic disc
are found in approximately 20% of patients with PCNSL.1 Sporadic
case reports on isolated ONI as the initial manifestation of PCNSL
have been published,9,10 but isolated lymphoma of the chiasm and
optic tract is extremely rare.11–14 Due to the location of the tumor,
resection is generally ineffective.

In addition, chemotherapy, radiotherapy, and treatment with cortico-
steroids often produce only partial remission, and tumors recur in more
than 90% of patients.9,15 The median survival is 10–18 months in im-
munocompetent patients and shorter in patients with acquired immuno-
deficiency syndrome.16 This report describes a case of isolated optic

chiasm and optic tract lymphoma that was diagnosed postoperatively in
an immunocompetent patient. There was no brain, retina, or vitreous in-
filtration or extracranial evidence of non-Hodgkin lymphoma (NHL).

Illustrative Case
A 62-year-old woman with a brain lesion was referred to our neu-

rosurgery department from ophthalmology. In the 3 months prior, she
had had bilateral progressive painless vision loss that resulted in
blindness. She had no previous history of vascular disease but had a
short history of diabetes. She had been doing well until 3 months be-
fore our appointment, when she began complaining of hazy vision.

The patient developed headaches and nausea over time with no
vomiting. Then, without warning, anopsia began in the left eye and
quickly spread to the right. There were no signs of redness of
the eyes or swelling. Upon neurological evaluation, there was no
sense of light in both eyes and no direct or indirect light reflections.
The remaining cranial nerves were normal, and no other deficits
were observed.

ABBREVIATIONS CNS 5 central nervous system; CSF 5 cerebrospinal fluid; MRI 5 magnetic resonance imaging; NHL 5 non-Hodgkin lymphoma; ONI 5 optic nerve
involvement; PCNSL 5 primary central nervous system lymphoma.
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Blood tests revealed a glucose (fasting) level of 170 mg/dl (normal
range 70–110 mg/dl), triglyceride level of 186 mmol/L (normal range
up to 150 mmol/L), vitamin B12 level of 998 pg/ml (normal range
180–900 pg/ml), 25-hydroxivitamin (D3 and D4) level of 29.52 ng/ml
(normal range 32–150 ng/ml), thyroid-stimulating hormone level of
7.92 mIU/ml (normal range 0.3–5 mIU/ml), C-reactive protein level
of 21.84 mg/L (normal range up to 5 mg/dl), and complete blood
count within normal limits. The result of a human immunodefi-
ciency virus test was negative, and cerebrospinal fluid (CSF)
analysis revealed no abnormalities. Magnetic resonance imaging
(MRI) revealed a large hypothalamochiasmatic lesion measuring
24 � 10 mm with significant homogeneous enhancement of the
optic tracts involving the chiasm. Equal signal strength of the cor-
tex was observed on T1- and T2-weighted MRI scans, and a slight
enhancement was observed in the infundibulum and pituitary stalk
(Fig. 1).

The lateral geniculate nucleus and the intracanal and intraorbital
optic nerves were unaffected. On the chiasm, diffusion tensor imaging
with monovoxel spectroscopy with an echo time of 35 and 144 ms
(3-T MRI) revealed a rise in myoinositol and choline with a decrease
in normal brain metabolites, but there was no evidence of lactic anaer-
obic metabolites. The optic nerves were spared by this broad infiltrat-
ing lesion.

Computed tomography scans of the neck, chest, abdomen, and
pelvis with contrast revealed no signs of systemic abnormalities. Op-
tic nerve exploration showed moderate fundus edema with a nearly
normal macula. Optical coherence tomography of the optic nerve
was suggestive of bilateral partial axonal loss (Fig. 2). We conducted
a biopsy using a minor subfrontal approach, and the chiasm seemed
to be enlarged and fixed with a normal microscopic shape of the op-
tic nerves.

Histopathology confirmed the presence of malignant B-cell lym-
phoma in the visual pathway. Histological slides were stained with
hematoxylin and eosin and showed dense aggregates of small lym-
phocytes with interstitial and perivascular distribution (Fig. 3A). Im-
munohistochemical staining showed that cells were positive for
leukocyte common antigen and B-cell marker (CD20), whereas they
were negative for T-cell marker (CD3) and glial fibrillary acidic
protein (Fig. 3). The CD5 marker result was positive, suggesting
chronic lymphocytic leukemia/lymphoma (Fig. 3D). The Ki-67

proliferative activity marker level was low. Therefore, the final diag-
nosis was PCNSL (Fig. 3).

The patient has been alive for 9 months. She underwent 6 che-
motherapy sessions and is prepared to receive 10 sessions of ra-
diotherapy according to the advice of our oncologists.

Discussion
Observations

PCNSL is an uncommon and intense extranodal NHL that is lim-
ited to the brain, eyes, spinal cord, or leptomeninges without systemic
association.17 It can be classified into four categories: isolated ONI,
optic nerve associated with CNS lesion, ONI with systemic disease,
and ONI with essential intraocular lymphoma.18 To our knowledge,
no isolated chiasmic and optic tract lesion has been reported previ-
ously. This isolated form is extremely rare. In this report, we describe
a case of isolated lymphoma of the chiasm and optic tracts in a
62-year-old woman.

Related optic symptoms are described as slow, progressive, mildly
blurred vision, floaters, or diminished vision acuity. The duration of
prediagnosis symptoms is 3–6 months.19,20 Our patient had only
blindness, which had developed over the course of 3 months. The
visual deterioration in patients with PCNSL is usually caused by intra-
ocular lymphoma, which happens in 25% of patients. The intraocular
lymphoma manifests most commonly as vitreoretinal lymphoma, less
commonly as uveal lymphoma, and rarely as iris lymphoma.20,21 Our
patient had no ocular lesions.

Delayed diagnosis of intraocular lymphoma is mainly due to the
insidious progression of the disease. It is characterized by a subacute
onset that lasts for several days and is associated with severe vision
loss.22 Therefore, early diagnosis is essential to maintain the optic
nerve.23

Diagnosis of lymphomatous ONI is relatively straightforward if
associated with parenchymal CNS lesions or lymphomatous menin-
gitis. Solitary lymphoma ONI is more difficult to diagnose, especially
if the lymphoma first develops in only the optic system.9 Clinical
work-up should include comprehensive laboratory and neuroim-
aging investigations. MRI generally plays a fundamental part in
the diagnosis of optic neuropathies.12 Contrast uptake is found
in MRI in most patients with optic nerve lymphoma.9

Orbital MRI systematically complemented by brain MRI should
focus on both optic nerves and should include a high-resolution
fat suppression sequence. A lack of signs of vitreous retinal lym-
phoma and the presence of contrast-enhancing lesions of the
optic nerve are useful for diagnosis.24,25 Some cases could be
misdiagnosed as inflammatory changes.13 The optic enlargement
can mimic ONI with lymphoma, but the inflammation should re-
solve with time.10 Our patient’s blood work result was normal, and
the MRI showed chiasmatic and optic tract enhancement, as de-
scribed above.

PCNSL CSF biomarkers may be particularly useful in the diag-
nosis and differentiation of inflammatory diseases. Recently, several
biomarkers have been reported.19,26 At least one of the routine
CSF indicators is abnormal in more than 80% of CNS lymphomas.5

A series of tests for CSF in various lymphomas involving the CNS
showed that CSF cell counts were normal in 33%–60% of patients,
and protein was normal in 33%–55%.25 The CSF analysis was nor-
mal in our patient.

FIG. 1. Coronal (left) and axial (right) postcontrast T1-weighted MRI
showing mass lesions with homogeneous enhancement of the optic
tracts involving the chiasm with slight enhancement of the infundibulum.
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Optic nerve biopsy may be unavoidable as the final diagnos-
tic option.24,27 It carries a risk of permanent loss of vision,7,9

and the size of the biopsy material is limited by the need to
maintain vision.2 In surgery, optic nerve lymphoma normally
appears as an enormous enlarging nerve.7,28 We performed our
biopsy using a minor subfrontal approach, and the result was
conclusive.

Lessons
Chiasm and optic tract invasion is an atypical and rare con-

dition of PCNSL. It is clinically marked by a rapid, gradual vi-
sual loss and visual disability. The diagnosis is based on brain
and orbital MRI scans with contrast, ophthalmology work-up,
and eventual CSF analysis, but the final diagnosis is based on
biopsy.

FIG. 2. Fundus edema with suspected bilateral partial axonal loss of the optic nerves. IR5 infrared; OD5
right eye; OS5 left eye; RNFL5 retinal nerve fiber layer.
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CD20 marker shows positive staining. D: CD3 marker stains few small
lymphocytes in the background. E: CD5 marker positive in the majority
of lymphocytes. F: Ki-67 proliferative marker shows low proliferation
activity. Original magnification�400 (A, C, and D) and�100 (B, E,
and F).
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