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Bilateral optic neuropathy as first neurological sign of Central Nervous
System (CNS) involvement in indolent chronic lymphocytic leukemia
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Dear editor in Chief

Chronic lymphocytic leukemia (CLL) is the most com-
mon leukemia in adulthood, it affects more than 200 000
people and it is associated with approximately 4410 deaths
in the US annually [1].

Possible leukemic infiltration of the skin, lung, pleura,
kidney and gastro-intestinal tract by CLL cells is already
known. Central nervous system (CNS) involvement in
patients with CLL have an incidence of 0.8-2% [2] and
includes manifestations such as ataxia, cranial nerve palsies,
dementia, diplopia and confusion.

As recently reported by Liu et al. [3], only 16 cases of
leukemic infiltration of the optic nerve as initial manifesta-
tion of CNS involvement are described so far, and for some
of them brain Magnetic Resonance (MR) was described as
negative.

We reported a new case of infiltrative optic neuritis (ON)
in a CLL.
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Case report

A 53-year-old woman developed progressive bilateral blurry
vision and bilateral eye pain. She had no other signs or
symptoms except for a few cervical enlarged lymph nodes,
present from two years, and stable. The patient had a diag-
nosis of CLL stage A (Binet staging) two years earlier based
on peripheral blood lymphocyte typing, she was not treated
with any specific therapy and underwent regular follow-ups.

One month after symptoms onset, the neuro-ophthalmo-
logical examination showed diminished Visual Acuity (0.9
in right eye and 0.8 in left eye), the anterior segment was
normal as well as ocular pressure. Fundoscopic examination
showed bilateral optic disc edema (Frisen Scale 2) confirmed
by Optical coherence tomography that displayed elevated
nerve fiber layer. Eye ultrasound confirmed the presence of
bilateral papilledema with increased thickness of the optic
nerve.

The ocular angiography showed late bilateral papillary
leakage in right eye hypofluorescence from upper peripapil-
lary preretinal hemorrhages (Fig. 1 —2).
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Fig. 1 Ocular angiography
shows late bilateral papillary
leakage (A-B) and in right eye
hypofluorescence from upper
peripapillary preretinal hemor-
rhages (A)

Fig.2 Fundus photography
shows bilateral optic disc edema
(Frisen Scale 3) A—B and
upper peripapillary preretinal
hemorrhages in right eye (A)

Then brain MR showed a subtle Fluid-attenuated inver-
sion recovery (FLAIR) hyperintensity in the pre-chiasmatic
tract of the left optic nerve. No significant swelling or
enhancement of the optic nerve were seen (Fig. 3).

Only 4 months after the onset, she was referred for neu-
rological evaluation (that documented no additional signs
except to optic disc edema) and then she was hospitalized
for complete diagnostic work-up.

Cerebral spinal fluid (CSF) analysis showed normal glu-
cose, normal protein and the presence of 59 cells/mm? White
Blood Cells (WBC), with 97% of lymphocytes including
79.5% of abnormal CD5 + B-cell population at typing analy-
sis, suggesting the cell B CDS5 +lymphoproliferative disease.
CSF-Anti EBV antibodies were negative. Complete blood
count unremarkable except for elevated revealed WBC count
(20,950 cells/mL) (normal: 4,500 — 10,000 WBC/mL) with
58.6% lymphocytes.

Cytometric analysis of peripheral blood showed 81.1%
of CD19 + B Lymphocytes with regular shape and the fol-
lowing atypical immunophenotype: CD19 +, heterogenous
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CD20+, CD5 +, CD23-/4(30%, weak), CD79b + (inter-
mediate intensity), CD81 + (weak), CD10-, CD38-/+,
FMCT7-, kappa+ (weak). Such data are compatible with
CD5 + B cells lymphoproliferative disease.

Additional analysis as serological autoimmune pro-
file and Anti-Aquaporin 4 (AQP4) antibodies resulted
negative.

Optic nerve biopsy was not performed due to the positiv-
ity of CSF markers and the high probability of secondary
visual impairment.

The patient started 1 g/day of intravenous methylpred-
nisolone for 5 days, with immediate slight improvement
of optic disc edema. No further tapering of steroid was
performed.

She then underwent to systemic work-up, including total
body Positron Emission Tomography (PET) imaging with
2-[(18)F]fluoro-2-deoxy-D-glucose (FDG) that showed
lateral-cervical lymphnodal hypercaptation. A lymph node
biopsy was then performed, and showed predominantly B
lymphoid proliferation with Ki 67 value of 30%, consistent



Neurological Sciences

Fig.3 MR shows subtle hyperintensity along the optic nerve in FLAIR coronal images (arrow in A). No significant swelling of the nerves in T2
axial fat sat images (B) nor clear enhancement in T1 after gadolinium administration (C)

with CLL. The white cell count was 7200/uL. and 1200/L for
total blood cells and total lymphocytes respectively.

Based on the absence of histologic transformation in the
bone marrow and in lymph nodes and the absence of biological
and clinical negative prognostic factors systemic therapy was
not started, and the patient continued with periodical stringent
follow-up.

She did not complain any blurry vision and pain by the
3-month and 6-month follow up.

The following neuro-ophthalmological evaluation after
3 months of steroid therapy showed a clear improvement:
in particular, optical disc edema resolved, associated with a
complete disappearance of the preretinal hemorrhages; visual
acuity remained stable. A further examination 6 months later
confirmed the well-control of neurological alterations, show-
ing visual acuity stability andster mild change, based on reduc-
tion of retinal nerve fiber layer and ganglionar cells at OCT
analysis.

Further brain MR was stable compared to the exam five
months earlier.

The last haematological evaluation did not show systemic
disease progression.

Conclusion

Differential diagnosis of bilateral optic neuropathy with
optic disc edema can be challenging as it includes (in
order of frequency) venous sinus thrombosis, idiopathic
intracranial hypertension and tumors, infectious menin-
gitis, leptomeningeal metastasis, arterial hypertension
and meningitis [4]. Once the most frequent causes are
excluded, it is mandatory to investigate alternative and
rarest ones. Optic nerve involvement in lymphoprolifera-
tive diseases has been described both as a rare localiza-
tion of disease recurrence and as the first manifestation
of disease. Ophthalmic involvement was more frequently
bilateral in CLL than in lymphoma or infections. Among
the 16 cases described by Liu and colleagues [3], five were
Rai Stage 0 and one was Rai stage 1 (equivalent to stage A
by Binet staging system). The present case got a diagnosis
of CLL stage A two years before the CNS involvement and
was treatment-naive. We decided not to treat the patient
immediately with chemo-immunotherapeutic treatment
becouse the drugs commonly used in CLL do not cross the
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blood-brain barrier, and due to the rapid clinical response
to steroid treatment, we prefer to wait before using BTK
inhibitors.

In patients with known lymphoproliferative diseases pre-
senting with visual symptoms, it is mandatory to search for
optic nerves and CNS involvement as early diagnosis is cru-
cial to preserve the visual function and to optimize disease
staging and treatment.

No systematic reviews currently exist for risk factors
of CNS involvement in patients with CLL. However, CNS
involvement has not been correlated with the CLL disease
stage, course, sex, age, immunophenotype, and high-risk
chromosomal and molecular abnormalities [5].

Our case also confirms that CSF immunophenotyping
could be a feasible alternative to nerve biopsy. Moreover,
the steroid treatment was successful and the patient got func-
tional ophthalmic remission with no other signs of CLL pro-
gression. Others besides steroids reported also optic nerve
radiation therapy and intrathecal and/or systemic chemo-
therapy [3]. As largely showed in other context of relapsed/
refractory CLL high-dose corticosteroids play a significant
role in disease control; and canimprove blood flow on optic
nerve head in patients with acute ON [6].

Given the rarity of the disease, and the absence of a
shared specific treatment protocol, this report can help to
define the diagnostic and therapeutic path of such clinical
picture.

Acknowledgements We thank to the patient that allowed for the pre-
sent publication.

Author contributions Conceptualization: P.C., E.A., S.C., Methodol-
ogy, P.C., E.A., Ma.Mo., L.G.; Formal Analysis: P.C.,E.A.,S.C.,L.G,;
Investigation, P.C., E.A., S.C., M.G.D.P.; Ma.Ma., S.B.M.: Resources,
P.C., E.A., Ma.Ma.; Data Curation: P.C., E.A., Ma. Mo.; Ma.Ma.; Writ-
ing — Original Draft Preparation: P.C., E.A.; Writing — Review & Edit-
ing, P.C., E.A., Ma. Mo., Ma.Ma., L.G.; Visualization, P.C., E.A.,L.G.,
Ma.Mo.; Supervision, S.B.M.; Funding Acquisition: E.A.

Each author has approved the submitted version AND agrees to
be personally accountable for the author’s own contributions and for
ensuring that questions related to the accuracy or integrity of any
part of the work, even ones in which the author was not personally
involved, are appropriately investigated, resolved, and documented in
the literature.

Funding This work was supported/partially supported by the Italian
Ministry of Health (RRC).

Data availability For further inquiries can be directed to the first author
or corresponding author.

Declarations
Informed consent statement Informed consent was obtained from the

subject involved in the study. In paticular, written informed consent has
been obtained from the patient to publish this paper.

@ Springer

Conflicts of interest The authors declare no conflict of interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Shadman M (2023) Diagnosis and treatment of chronic lympho-
cytic leukemia: a review. JAMA 329(11):918-932. https://doi.org/
10.1001/jama.2023.1946

2. Lopes da Silva R (2012) Spectrum of neurologic complications in
chronic lymphocytic leukemia. Clin Lymphoma Myeloma Leuk
12(3):164-179. https://doi.org/10.1016/j.cIm1.2011.10.005

3. Liu L et al (2023) Leukemic infiltration of the optic nerve in
chronic lymphocytic leukemia: A case report and review of lit-
erature. Leuk Res Rep 20:100391. https://doi.org/10.1016/j.1rr.
2023.100391

4. Abbas M, Alahmad A, Hamzeh G, Haddeh Y (2022) Bilateral
swollen optic nerve head etiology and management: a cross-sec-
tional study. Ann Med Surg (Lond) 79:104059. https://doi.org/10.
1016/j.amsu.2022.104059

5. Albakr A, Alhothali W, Samghabadi P, Maeda L, Nagpal S (2018)
Ajlan A (2018) Central nervous system lymphoma in a patient
with chronic lymphocytic leukemia: a case report and literature
review. Cureus. 10(11):e36608

6. Kircher K et al (2008) Effects of high-dose prednisolone on
optic nerve head blood flow in patients with acute optic neuritis.
Graefes Arch Clin Exp Ophthalmol 246(10):1423-1427. https://
doi.org/10.1007/s00417-008-0870-z

7. Smolej L. The role of high-dose corticosteroids in the treat-
ment of chronic lymphocytic leukemia. Expert Opin Investig
Drugs.21(7):1009-17. https://doi.org/10.1517/13543784.2012.
690393

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1001/jama.2023.1946
https://doi.org/10.1001/jama.2023.1946
https://doi.org/10.1016/j.clml.2011.10.005
https://doi.org/10.1016/j.lrr.2023.100391
https://doi.org/10.1016/j.lrr.2023.100391
https://doi.org/10.1016/j.amsu.2022.104059
https://doi.org/10.1016/j.amsu.2022.104059
https://doi.org/10.1007/s00417-008-0870-z
https://doi.org/10.1007/s00417-008-0870-z
https://doi.org/10.1517/13543784.2012.690393
https://doi.org/10.1517/13543784.2012.690393

	Bilateral optic neuropathy as first neurological sign of Central Nervous System (CNS) involvement in indolent chronic lymphocytic leukemia
	Case report
	Conclusion
	Acknowledgements 
	References


