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Leukostasis retinopathy: An
uncommon visual threatening
complication of chronic
myeloid leukemia with severe
hyperleukocytosis — A case report and
review of the literature

Bo Chen’, Xiaoqin Yan’, Xian Zhang*, Hong Yang

To describe a rare case of an unusual visual threatening
complication of chronic myeloid leukemia (CML). A 21-year-old
male visited the hospital complaining of 1-week painless
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binocular acute visual loss without any other symptoms. The
patient was diagnosed with CML. He then received emergent
leukapheresis with imatinib treatment, which achieved obvious
hematological remission. However, the visual acuity did not
recover along with the CML remission and ocular structure
relief. CML-related leukostasis could induce severe leukostasis
retinopathy. Hematologists and ophthalmologists should pay
more attention to this relatively rare and severe complication of
CML.
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Leukostasis retinopathy caused by severe hyperleukocytosis is
an unusual complication of chronic myeloid leukemia (CML)
referred to retinal ischemia.l'®! Herein, we first describe a
rare CML case with bilateral visual loss caused by severe
leukostasis.

Case Report

A 21-year-old male visited our hospital complaining of
1-week painless binocular acute visual loss without any other
symptoms. Visual acuity was no light perception (NLP) in
the right eye and hand motion (HM) in the left eye. Pupillary
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Figure 1: The initial ultrasound (a and c) and slit-lamp photography
(b and d) of bilateral eyes. Many gray and white particles (arrows in b)
in vitreous body, diffuse retinal hemorrhages (black asterisk in b and d),
complete retinal detachments (arrow heads in a and c¢) and extensive
subretinal hemorrhage (white asterisk in a and c) were observed in
both the eyes
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Figure 3: The magnifying images of red frames in Figure 1, Figure 2
and Figure 4. The choroid of right eye was extremely thickened at
day 1 (a) compared to day 24 (b) after imatinib treatment (red lines).
The optical coherence tomography showed the blurring of retinal
nerve fiber layer boundary which implied the edema of retinal inner
layers (arrows in ¢ and d)

light reflex of the right eye was completely absent with a pupil
diameter of 5.5 mm; the reflex was sluggish in the left eye with a
pupil diameter of 3.5 mm. Both anterior segments were normal
and bilateral vitreous bodies were hazy with gray and white
particles [Fig. 1]. Behind the vitreous bodies, extensive retinal
detachments, extremely tortuous retinal vessels and diffuse
retinal bleeding were observed [Fig. 1]. B-scan ultrasonography
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Figure 2: The images at day 14 (a—f) and day 24 (g-I) after imatinib
treatment, the particles in vitreous (triangles in a, b, d, e, g, h, j and k),
retinal hemorrhages and detachments (arrows in a, d, g and j) were
dramatically relieved. The optic clarity at day 24 (i and I) was much
more improved than that of day 14 (c and f). With subretinal hemorrhage
drainage, the retinal detachment in right eye recovered faster and more
complete than the left eye
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Figure 4: The dynamic changes of the retina from day 14 (a and b)
to day 24 (c and d) after imatinib treatment by optical coherence
tomography. Continuous optical coherence tomography revealed
dramatically resorbed subretinal hemorrhage (asterisk in a—d),
neuro-retinal inner layers edema (triangles in a, b and d), disturbance
of the 1S/OS layers and thinned out layers (arrows in a—d)
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showed thickened choroid and complete retinal detachment,
as well as hyperechoic homogeneous amorphous mass in
subretinal space [Fig. 1].

To determine the causes, the following examinations
were taken under the consent of the patient. Routine blood
test showed: white blood cells (WBC) count, 640.34 x 10°/L;
neutrophil count, 613.46 x 10°/L; hemoglobin, 86.0 g/L;
hematocrit, 23%; platelet count, 180 x 10°/L. One day after
admission, the patient was transferred to the Department of
Hematology and Oncology. Both bone marrow examination
and BCR/ABL fusion gene test confirmed the diagnosis of CML.
And then the patient received emergent leukapheresis with
imatinib treatment, which achieved obvious hematological
remission.

Fourteen days after imatinib treatment, the particles in
vitreous and retinal detachments were partially relieved but
the visual acuity was still NLP in the right eye and only light
perception (LP) in the left eye. He then received drainage of
subretinal fluid in the right eye. Afterwards the subretinal mass
was identified as a dark brown hemorrhage. However, the
subretinal hemorrhage manifested as blood cell debris without
any intact cells under the microscope. Instead of surgical
intervention, the left eye received 500 mg methylprednisolone
pulse therapy from the 3 day after surgery. Twenty four days
after imatinib treatment, the gray particles in the vitreous and
diffused retinal hemorrhages were almost absorbed [Fig. 2].
Re-inspected B-ultrasonography showed the normalized
choroid thickness and almost reattachment of retina as well
as obvious reduction of subretinal hemorrhage in both the
eyes [Figs. 2 and 3]. Optical coherence tomography (OCT)
also revealed dramatical subretinal hemorrhage resorption,
neuro-retinal inner layers blurry and disturbance of the IS/OS
layers [Figs. 3 and 4]. Unfortunately, the patient’s vision was
not able to recover and finally became NLP in both the eyes.

Discussion

Unlike the common signs of exudative retinal detachment, this
CML patient manifested unusual serious hemorrhagic retinal
detachment, extremely tortuous retinal vessels, diffuse retinal
bleeding and deteriorated binocular visual loss even with
aggressive treatment. The characteristic manifestation and
poor outcome suggested that the mechanism of retinopathy
in this case was quite different. Hyperleukocytosis is the
crucial clinical manifestation of CML, which can result in local
circulatory stasis. It has been reported that ocular complications
are related to retinal ischemia caused by leukostasis in
CML.I'-%581 Al of these complications were collectively referred
to “Leukostasis Retinopathy”. This patient was unable to take
fluorescence fundus angiography due to extremely high WBC
count and a positive allergy test for fluorescence. Nevertheless,
thickened choroid, extensive hemorrhagic retinal detachment,
diffuse retinal bleeding and obviously tortuous retinal vessels
could indicate a severe microcirculation stasis which was much
more severe than ever reported. Thereafter the accumulated
blood cells including leukemia cells could exudate into the
subretinal space, leading to the observed hemorrhagic retinal
detachment. However, the specific cell type in subretinal
hemorrhage could not be identified in this case due to the severe
damage of cells. One of the potential reasons was the delayed
surgery performed 2 weeks after hematologic therapy. The
anti-tumor drugs might have already destroyed the tumor cells

during 2 weeks. Thus, drainage of subretinal fluid should be
performed earlier in order to clarify the causes and mechanisms
of subretinal bleeding in CML. The increased reflection and
blurry structure of inner retinal layers on OCT was quite similar
to acute central retinal artery occlusion, manifested by inner
retinal layer edema.””! This phenomenon demonstrated a severe
arterial ischemic situation caused by retinal microvascular
stasis. In addition, the arterial ischemia could also explain the
reason of rapidly deteriorated vision and poor binocular pupil
reaction in this patient.

With the hematological remission and drainage of subretinal
fluid, the retinal detachment and retinal bleeding were
gradually relieved. However, the poor outcome was observed
in both the eyes. We first considered optic nerve damage
may be an important impact for visual loss, but the patient’s
parent refused to use visual evoked potential (VEP) to exam
the function. However, magnetic resonance imaging (MRI)
did not show obvious optic nerve abnormality, and his optic
disc did not manifest as extremely swollen and pallor in
different stages. So we speculated that the visual loss was
due to extremely severe arterial retinal ischemia caused by
the extensive microvascular stasis. Eight days after vision
impairment is beyond the common therapeutic time window of
arterial ischemia. Therefore, the early detection of CML-related
leukostasis retinopathy is crucial and the ideal treatment should
focus on reversing the circulatory stasis at the early stage.

Conclusion

CML may have urgent irreversible vision-threatening
complications due to stasis of microcirculation. Hematologists
and ophthalmologists need to cooperate to provide such
patients with early intervention.
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