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Abstract

We herein report a patient with Philadelphia chromosome-positive lymphoid blast crisis of
chronic myeloid leukemia (CML), who presented with bilateral serous retinal detachment
(SRD). A 36-year-old Asian male presented with the symptoms of decreased vision and was
found to have bilateral SRD involving fovea. There was no inflammation in the anterior cham-
ber or vitreous. Physical examination showed hepatomegaly and splenomegaly. A blood
count revealed white blood cell count of 38.2 x 10%/L with 51.5% blast cells. Bone marrow as-
pirate showed total cell count of 145 x 103/pL with 80.6% blast cells and negative neutrophil
myeloperoxidase staining. Cytogenetic analysis using fluorescence in situ hybridization con-
firmed a 9;22 chromosomal translocation, indicating the presence of the Philadelphia chro-
mosome. Flow cytometry analysis demonstrated expression of CD10, CD19, and positive TdT.
According to morphology, immunology, cytogenetics, and molecular criteria, the patient was
diagnosed as having Philadelphia chromosome-positive lymphoid blast crisis of CML. Based
on the ocular findings and hematological abnormalities, the SRD was considered to be ocular
involvement secondary to the blast crisis of leukemia. Two months after starting induction
therapy, fundus examination and optical coherence tomography showed complete resolution
of bilateral SRD and improved vision. Prompt diagnosis of the disease leads to early systemic
chemotherapy and may help restore visual function and improve survival.
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Introduction

Ophthalmic manifestations of leukemia are frequently encountered in the clinical setting.
Although ocular manifestations may occur in all types of leukemia, ocular involvement in
lymphoid blast crisis of chronic myeloid leukemia (CML) is rarely reported. We herein report
apatient with Philadelphia chromosome-positive lymphoid blast crisis of CML, who presented
with bilateral serous retinal detachment (SRD).

Case Report

A 36-year-old Asian male was admitted to our hospital with severe general fatigue. Two
months before presentation, he was admitted to alocal clinic with fever and was diagnosed with
anemia,andreceived blood transfusions. Despite this treatment course, his symptoms worsened,
and he consulted our hospital. Physical examination showed hepatomegaly and splenomegaly.
Complete blood count revealed red blood cell count of 1.81 x 10'2/L and hemoglobin level of
54 g/L, confirming anemia; platelet count of 214 x 10%/L and severe leukocytosis with white
blood cell count of 38.2 x 10?/L. Differential count was 15% neutrophils, 24.5% lymphocytes,
4.5% monocytes, 1.0% eosinophils, 0% basophils, 1% promyelocytes, 2% myelocytes, and
51.5% blast cells. Bone marrow aspirate showed total cell count of 145 x 103/uL with 80.6%
blast cells, and negative neutrophil myeloperoxidase staining. Cytogenetic analysis using fluo-
rescence in situ hybridization confirmed a 9;22 chromosomal translocation, indicating the
presence of the Philadelphia chromosome. Flow cytometry analysis demonstrated expression
of CD10, CD19, and positive TdT. Examination of cerebrospinal fluid was negative for malignant
cells. According to morphology, immunology, cytogenetics, and molecular criteria, the patient
was diagnosed as having a blast crisis of Philadelphia-positive acute lymphoblastic leukemia.

Additionally, he also complained of decreased vision 1 month before presentation at our
hospital. He was seen at the ophthalmology outpatient clinic of our hospital one day after
starting oral corticosteroids as treatment for leukemia. On ocular examination, decimal best-
corrected visual acuity was 1.2 in the right eye (OD) and 0.8 in the left eye (0S), and intraocular
pressure was within normal limits bilaterally (OU). Slit-lamp examination revealed no anterior
chamber cells and flare, and no vitreous cells. Fundus examination revealed bilateral SRD
involving the fovea and some retinal hemorrhages and Roth spots in peripheral retina OU
(Fig. 1). Optical coherence tomography (OCT) showed subretinal fluid accumulation and
thickened choroids OU. Choroidal thickness could not be measured because the choroid-scleral
interface was not visible due to shadowing OU. No subretinal septa were observed OU. Fluo-
rescein angiography (FA) showed multiple, pinpoint hyperfluorescent spots in the early phase,
pooling of the fluorescein dye in subretinal space, and leakage from the optic disc in the late
phase. Differential diagnosis included Vogt-Koyanagi-Harada (VKH) disease and central serous
chorioretinopathy. Although the patient’s FA findings were almost the same as those of VKH
disease, he showed no inflammatory sign, prodromal meningeal irritation, and inner ear distur-
bance, and his OCT images did not show subretinal septa. Based on the ocular findings and
hematological abnormalities, the SRD was considered to be ocular involvement secondary to
the blast crisis of leukemia.

After receiving oral prednisolone (starting 95 mg/day) for 7 days as prior induction
chemotherapy, the patient started induction therapy with the standard protocol, consisting
of imatinib, daunorubicin, vincristine, and cyclophosphamide. Two months after starting
induction therapy, fundus examination and OCT showed complete resolution of bilateral SRD;
the choroid-scleral interface was visible, and the choroidal thickness at the fovea was 458 um
0D and 448 um OS (Fig. 2). Best-corrected visual acuity improved to 1.2 OD and 1.0 OS. Eight
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Fig. 1. Ocular findings at presentation. Fundus photographs show SRD at the posterior pole in the OD (a) and
0S (b). ¢, d FA in middle phase shows multiple hyperfluorescent pinpoint leakages and leakage from the op-
tic disc in both eyes. OCT shows subretinal fluid in the OD (e) and OS (f). SRD, serous retinal detachment; OD,
right eye; OS left eye; OCT, optical coherence tomography; FA, fluorescein angiography.

months after the first course of chemotherapy, SRD remained resolved. No sunset glow
appearance of the fundus was observed OU (Fig. 3).

Discussion/Conclusion

Ophthalmic involvement of leukemia can occur either primarily by direct infiltration of

leukemic cells in ocular tissues or secondarily due to hematologic abnormalities, central nerve
system (CNS) involvement, and toxicity of various chemotherapeutic drugs [1]. In the present
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Fig. 2. Ocular findings at 2 months after start of induction chemotherapy. Fundus photographs show com-
plete resolution of SRD in the OD (a) and OS (b). OCT shows complete resolution of subretinal fluid in the OD
() and OS (d). SRD, serous retinal detachment; OD, right eye; OS, left eye; OCT, optical coherence tomography.

case, SRD occurred as an extramedullary manifestation. Although SRD may occur in any type of
leukemia, ocular manifestations occurring during lymphoid blast crisis of CML are rarely reported
[2-6]. Previous reports of ocular involvements in blast crisis of CML included masquerade
syndrome [2]; infiltration of leukemia cells to the iris and choroid [3]; infiltration of vitreous [4];
and choroidal infiltration and panuveitis with leukemic cells in either anterior chamber or the
vitreous, retinal hemorrhages, and SRD [5]. Reports of SRD alone as ocular manifestation are even
rarer [6]. The reason for the variety of ocular manifestations in blast crisis of CML is unclear.

Several previous reports have also described SRD in leukemia [7-12]. The hypotheses for
the pathogenesis of SRD in leukemia include sequestration of infiltrated leukemic cells in the
choroid and occlusion of the choriocapillaris. As a result of the latter, the interference with
blood supply to the retinal pigment epithelium may cause secondary retinal pigment
epithelium dysfunction [7-12].

Leukemia presenting as SRD needs to be differentiated from other etiologies that present
as SRD, such as VKH disease [11, 12]. Our case did not show inflammatory signs in the anterior
chamber or vitreous; OCT findings showed no subretinal septa generally observed in VKH
disease; and there were no prodromal symptoms. Therefore, VKH disease was less probable.

In our case, leakage from optic nerve head was observed on FA. We speculate that
involvement of the optic nerve head may be caused by direct optic nerve infiltration or
increased intracranial pressure [13, 14]. In the present case, no blast cells were detected in
cytological analysis of the cerebrospinal fluid. However, there is still a possibility that blast

1
Karger <

558



Case Re ports in Case Rep Ophthalmol 2021;12:555-561

DOI: 10.1159/000516861 © 2021 The Author(s). Published by S. Karger AG, Basel

Ophthalmology wineKarger com/cop

Umemura et al.: Bilateral Serous Retinal Detachment in Leukemia

Fig. 3. Ocular findings at 8 months after start of induction chemotherapy. Fundus photographs show no ab-
normal findings in the OD (a) and OS (b). OCT shows no subretinal fluid in the OD (c) and OS (d). OD, right
eye; OS, left eye; OCT, optical coherence tomography.

cells could have infiltrated the optic nerve because cerebrospinal fluid was examined after
starting chemotherapy. The optic nerve is one of the sites of CNS leukemia presentation [15];
therefore, ophthalmologists should keep in mind to examine this structure and consider infil-
trative causes as differential diagnosis for discleakage. In conclusion, involvement of leukemia
may be the first sign of extramedullary spread in the posterior segment of the eye and prompt
diagnosis of the disease leads to early systemic chemotherapy and may help restore visual
function and improve survival.
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