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Mild blurry vision as the initial presentation
of central nervous system relapses of acute
lymphoblastic leukemia: a case report
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Abstract

Background: Leukemia relapses after hematopoietic stem cell transplantation can sometimes occur from the central
nervous system prior to relapse from the bone marrow, and manifestations varied.

Case report: We present a case of mild blurry vision as the initial symptom of central nervous system relapse of adult
acute lymphoblastic leukemia. A 30-year-old man presented with a 1 week history of painless visual loss in both eyes.
At that time there were no headaches or other systemic features. The neurological examination was without positive
findings except bilateral optic nerve edema. He had a history of acute lymphoblastic leukemia and hematopoietic
stem cell transplantation, which had been in clinical remission post-transplant for 1 year. Lumbar puncture revealed

nervous system

relapsed disease within the central nervous system, confirmed with cerebrospinal fluid leukemic blasts.

Conclusions: [t highlights the need for ophthalmologists to be aware of the possibility of central nervous system
involvement in patients with the setting of leukemia when visual symptoms as the initial manifestation.
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Background
Central nervous system (CNS) relapses after hematopoi-
etic stem cell transplantation (HSCT) from acute lym-
phocytic leukemia (ALL) is not unusual, but the mild
blurry vision as the first and only symptom of relapse
occurs infrequently. The most common site of ophthal-
mic involvement in ALL patients is the retina, while
leukemic infiltration of the optic nerve is less reported,
especially in adult patients [1, 2].

Leukemia relapse can sometimes occur from the CNS
before relapse from the bone marrow. Some recurrent
patients present with extramedullary manifestations
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even in the absence of trace of bone marrow relapse
[3]. Patients with CNS involvement pre transplant have
higher risk of CNS relapse [4]. The risk factors for CNS
relapse in ALL patients also include T-cell ALL, male
sex, the presence of BCR-ABL fusion in B-cell ALL, and
presenting leukocyte count 50 x 10°/L in T-cell ALL [5].
Neither pre-transplant cranial irradiation nor the use
of total body irradiation (TBI)-based conditioning, nor
post-transplant prophylactic intrathecal chemotherapy,
was associated with a reduction of CNS relapse risk
post-transplant [6]. Moreover, criteria for CNS prophy-
laxis during transplantation have not been addressed, so
the diagnosis and prevention of CNS relapse after HSCT
remains a challenge. It’s usually not easy to identify CNS
relapse until the manifestations of cranial nerve involve-
ment appear such as headache, diplopia, dysarthria and
palpebral ptosis.
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Here we report an uncommon CNS relapse case of
ALL presenting with bilateral optic nerve edema and
vision loss in a HSCT recipient believed to be in systemic
remission.

Case report

A 29-year-old male was first diagnosed with ALL in
May 2019 when he presented with dizziness, fatigue
and occasional blackness. At that time, hematological
examination showed a hemoglobin level of 56 g/L (nor-
mal range: 120-140 g/L), a platelet count of 31 x 10°/L
(normal range: 100-300 x 10°/L), and a white blood
cell count of 285 x 10°/L (normal range: 8—10 x 10°/L)
with 82.5% primary and juvenile lymphocytes. The phe-
notypes of leukemic blasts in bone marrow by flow
cytometer were CD10+, CD19+, CD34+, CD45dim+,
CD123 4 and HLA-DR+. Chromosomal analysis showed
that BCR/ABL fusion gene was positive and transloca-
tion occurred on chromosomes 9 and 22. Bone marrow
aspirate and biopsy confirmed the diagnosis of Philadel-
phia chromosome-positive ALL. He achieved complete
remission after the first induction chemotherapy and
dasatinib administration as well as 3 courses of consoli-
dation chemotherapy. He then underwent HLA-matched
sibling allogeneic HSCT. The conditioning regiment was
BUCy+ VP16 (cytarabine 2 g/m? for 2 days, Busulfan
0.8 mg/kg q6h for 3 days, cyclophosphamide 1.8 g/m? for
2 days, etoposide 24 mg/kg for 2 days and anti-thymocyte
immunoglobulin 2.5 mg/kg for 2 days) and prevention
strategies for graft versus host disease included metho-
trexate and cyclosporine. He did not receive cranial
irradiation. He had no CNS involvement pre-transplant
and had received 5 times of intrathecal chemotherapy
for CNS leukemia prophylaxis before HSCT. Dasatinib
was also used to prevent leukemia relapse 1 month after
transplantation, but it had to be stopped and replaced by
imatinib because he developed moderate pleural effu-
sion 1 month after oral administration of dasatinib. The
patient had been arranged to bone marrow and periph-
eral blood examination for relapse of leukemia, as well as
fundus examination for cytomegalovirus (CMV) retini-
tis due to his preceding CMV viremia after HSCT every
month. He had remained asymptomatic without bone
marrow or peripheral blood involvement or CMV retini-
tis after more than 1 year of follow-up. There was no prior
history or evidence of ALL CNS involvement throughout
his clinical course. A routine hematological examination
1 month before the onset of ocular symptom revealed no
evidence of leukemic blasts by morphological and flow-
cytometric analysis in bone marrow. In August 2020, in
the course of a regular fundus examination for CMV reti-
nitis, he complained of a mild blurry vision in both eyes
with no headache or other systemic features. The visual
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acuity was 20/40 in each eye. Anterior segment exami-
nation was unremarkable in both eyes. Dilated fundus
examination revealed significant optic nerve edema and
linear peripapillary hemorrhages bilaterally (Fig. 1). CT
brain demonstrated no abnormality. Laboratory investi-
gations including complete blood count, liver and renal
function tests and infected markers were normal. We
performed lumbar puncture and the initial cerebrospinal
fluid (CSF) pressure was 29 cm of water. CSF sampling
was performed on suspicion of extramedullary recur-
rence of the disease, and revealed the abundant of leu-
kemic blasts. The results of bone marrow smear showed
that no naive cells were found and minimal residual
lesions detected by flow cytometer and BCR-ABL/ABL
(P190) fusion gene were both negative. This patient was
diagnosed with recurrent ALL with isolated CNS relapse,
and was treated immediately with nilotinib at a dose of
400 mg, twice a day. He also received cytarabine and
methotrexate for intrathecal injection twice a week until
no leukemic blasts were detected in CSE. Over the next
9 months, serial lumbar puncture test results showed
an absence of blast cells. In June 2022, a recent ophthal-
mic examination showed that the patient’s vision had
improved to 20/20 in each eye with reduction in optic
nerve edema (Fig. 2).

Discussion

There are several difficulties in the early diagnosis of this
case. First, mild blurry vision as first and sole presenta-
tion is not the most common extramedullary manifesta-
tion of CNS involvement in ALL patients. Second, high
intracranial pressure (ICP) is usually presented with
papilledema and headache, while this patient had no
headache. Third, analysis of leukemia blasts in CSF is not
routinely performed unless there is clinical suspicion of
CNS leukemia. The last, this patient has no risk factor of
CNS involvement and had received intrathecal chemo-
therapy for CNS relapse prophylaxis before HSCT, which
are easy to ignore the possibility of CNS involvement.
Our case indicates that bilateral subacute visual loss
with bilateral optic nerve edema may be the first indica-
tion of CNS relapse of ALL. The ophthalmologist plays a
critical role in identifying leukemic ocular involvement,
especially when a patient with a setting of leukemia is in
clinical remission.

CNS relapse of ALL can be determined by the morpho-
logic evidence of leukemic blasts in the CSF, manifesta-
tions of cranial nerve palsies or non-hemorrhagic mass
induced by infiltration of leukemic cells in cranial imagi-
nes [4]. In this case, the differential diagnosis of bilateral
optic nerve edema was the key to the definitive etiologi-
cal factor. We first ruled out the possibility of intracranial
mass lesion, malformation and ventriculomegaly. And
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Fig. 1 Fundus photograph of the both eyes showing significant bilateral optic nerve edema and linear peripapillary hemorrhages. Fundus
fluorescein angiography of the both eyes showing hyperfluorescence in the optic disc

relapses of acute lymphoblastic leukemia

Fig. 2 Fundus photograph of the both eyes showing reduction in optic nerve edema at the 22nd month of follow-up after central nervous system

then we excluded infections of the CNS, toxic effects of
chemotherapeutic agents, or ischemia of the optic nerve.
It is suspected that the optic nerve edema of this patient
may be due to high ICP, so we performed lumbar punc-
ture for him and added extra the detection of leukemic
blasts and CMYV in CSF in addition to the routing CSF
test items. CSF analysis was negative for glucose and

infectious agents; however, CSF sampling demonstrated
leukemic CNS involvement.

Pui CH et al. [7] demonstrated that intensive chem-
otherapy including dasatinib could yield superior
results in the treatment of Philadelphia chromosome-
positive ALL compared with imatinib and provided
excellent control of CNS leukemia without the use of
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prophylactic cranial irradiation. In this case, dasatinib
combined with chemotherapy achieved good efficacy
before transplantation, but after transplantation, the
patient developed pleural effusion after administra-
tion of dasatinib and switched to imatinib. After CNS
relapse, imatinib was replaced by nilotinib which is
another second-generation Abl-tyrosine kinase inhibi-
tor. After administration of nilotinib plus multiple
intrathecal injections of chemotherapy, the patient
regained CNS remission without significant side
effects. CD19-directed engineered T cells expressing a
chimeric antigen receptor (CAR-T) was also considered
as an effective treatment for CNS relapse of ALL [8],
but the patient refused the treatment option for finan-
cial reasons.

In this case, the diagnosis of CNS relapse case of ALL
was made quickly based on the result of lumbar punc-
ture, so we cancelled some additional examinations,
such as visual field and brain MRI examination origi-
nally scheduled. This led us to be unable to clearly iden-
tify whether the optic nerve edema of this leukemia
patient was due to increased ICP or direct infiltration
of the optic nerve. The fact that the opening pressure
was elevated on lumbar puncture would suggest high
ICP. Papilledema induced by increased ICP usually
does not cause a decrease in visual acuity unless there
is optic atrophy, ischemic changes, or subretinal fluid
tracking into the fovea. However, the visual acuity of
this patient was decreased and the typical symptoms of
high ICP (such as headache) were absent, which seems
to be more consistent with direct infiltration. Direct
infiltration of leukemic blasts within the eye is rare.
When it does occuy, it is related to the accumulation of
circulating leukemic cells in the uvea. It can appear as
leukemic pseudo-hypopyon or optic disc infiltration,
such as a papilledema with peripapillary hemorrhages
or white-grayish subretinal lesions due to choroidal
infiltration which was absent from our case. However,
without supportive testing, it is still hard to definitively
differentiate the cause of optic nerve edema.

In summary, our case emphasized the importance of
continued fundus examination of patients with a history
of ALL and HSCT for signs of leukemic infiltration of the
retina and optic nerve. This patient had been scheduled
for fundus examination for CMV retinitis due to his pre-
ceding CMV viremia after HSCT every month, so the
presence of optic nerve edema was noted. It is concluded
that mild blurry vision may be the earliest manifestation
of CNS relapses of ALL patients. Timey lumbar puncture
to exclude the intracranial hypertension and the detec-
tion of leukemic blasts in CSF may facilitate early identi-
fication of CNS involvement in this population.

Page 4 of 5

Abbreviations

CNS: Central nervous system; ALL: Acute lymphobilastic leukemia; HSCT:
Hematopoietic stem cell transplantation; CSF: Cerebrospinal fluid; CMV: Cyto-
megalovirus; ICP: Intracranial pressure.

Acknowledgements
Not applicable.

Authors’ contributions

YHZ was the major contributor in writing the manuscript. ZMZ collected
and analyzed the patient data. WJM designed the work,interpreted the
clinical data and revised it as the corresponding author. All authors read and
approved the final manuscript.

Funding
No funding was received for this study.

Declarations

Ethics approval and consent to participate
No ethical approval required. This case report was performed in accordance
with Declaration of Helsinki.

Consent for publication

Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written consent
is available for review by the Editor of this journal.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Ophthalmology, Guangzhou First People’s Hospital, School

of Medicine, South China University of Technology, Guangzhou 510080, China.
’Department of Hematology, Guangzhou First People’s Hospital, School

of Medicine, South China University of Technology, Guangzhou 510080, China.

Received: 20 December 2021 Accepted: 20 November 2022
Published online: 22 December 2022

References

1. Talcott KE, Garg RJ, Garg SJ. Ophthalmic manifestations of leukemia. Curr
Opin Ophthalmol. 2016;27:545-51.

2. Nagpal MP, Mehrotra NS, Mehta RC, Shukla CK. Leukemic optic nerve
infiltration in a patient with acute lymphoblastic leukemia. Retin Cases
Brief Rep. 2016;10:127-30.

3. Vogler WR, Winton EF, Heffner LT, Gordon DS, Sternberg P, Crocker |,
Reynolds R, Dobbs CK. Ophthalmological and other toxicities related to
cytosine arabinoside and total body irradiation as preparative regimen for
bone marrow transplantation. Bone Marrow Transplant. 1990;6(6):405-9.

4. Hamdi A, Mawad R, Bassett R, di Stasi A, Ferro R, Afrough A, Ram R, Dabaja
B, Rondon G, Champlin R, Sandmaier BM, Doney K, Bar M, Kebriaei P.
Central nervous system relapse in adults with acute lymphoblastic leuke-
mia after allogeneic hematopoietic stem cell transplantation. Biol Blood
Marrow Transplant. 2014;20(11):1767-71.

5. Aldoss I, Al Malki MM, Stiller T, Cao T, Sanchez JF, Palmer J, Forman SJ,
Pullarkat V. Implications and management of central nervous sys-
tem involvement before allogeneic hematopoietic cell transplanta-
tion in acute lymphoblastic leukemia. Biol Blood Marrow Transplant.
2016;22(3):575-8.

6. TangJ,YuJ,CaiJ, Zhang L, Hu 'S, Gao J, Jiang H, Fang Y, Liang C, Ju X, Jin
R, Zhai X, Wu X, Tian X, Hu Q, Wang N, Jiang H, Sun L, Leung AWK, Yang M,
Pan K, Cheng C, Zhu'Y, Zhang H, Li C, Yang JJ, Li CK, Zhu X, Shen S, Pui CH.
Prognostic factors for CNS control in children with acute lymphoblastic
leukemia treated without cranial irradiation. Blood. 2021;138(4):331-43.

7. ShenS,Chen X, Cai J,Yu J,Gao J, Hu S, Zhai X, Liang C, Ju X, Jiang H, Jin R,
Wu X, Wang N, Tian X, Pan K, Jiang H, Sun L, Fang Y, Li CK, Hu Q, Yang M,
Zhu'Y, Zhang H, Li C, Pei D, Jeha S, Yang JJ, Cheng C, Tang J, Zhu X, Pui CH.



Zhang et al. BMC Ophthalmology ~ (2022) 22:506

Effect of dasatinib vs imatinib in the treatment of pediatric Philadelphia
chromosome-positive acute lymphoblastic leukemia: a randomized clini-
cal trial. JAMA Oncol. 2020;6(3):358-66.

8. Pehlivan KC, Duncan BB, Lee DW. CAR-T cell therapy for acute lympho-
blastic leukemia: transforming the treatment of relapsed and refractory
disease. Curr Hematol Malig Rep. 2018;13(5):396-406.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 5 of 5

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

e rapid publication on acceptance

e support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations

e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Mild blurry vision as the initial presentation of central nervous system relapses of acute lymphoblastic leukemia: a case report
	Abstract 
	Background: 
	Case report: 
	Conclusions: 

	Background
	Case report
	Discussion
	Acknowledgements
	References


