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ABSTRACT

Introduction: To report a patient with acute lymphoblastic leukemia (ALL) who developed proliferative
leukemic retinopathy with bilateral exudative retinal detachments and optic disc swelling.

Case Report: A 11-year-old girl diagnosed with ALL-L2 on maintenance chemotherapy presented with
severe blurred vision in both eyes for the past 1 year. Her visual acuity was 0,5/60 for both eyes. Slit-lamp
examination of the anterior segment was found normal. Dilated fundus examination revealed tortuous
retinal vessels, retinal haemorrhage, retinal and optic disc neovascularizations, optic disc with indistinct
margins, and total retinal detachments in both eyes, as well as vitreous haemorrhage in the left eye. The
ultrasonography examination revealed bilateral subretinal fluid.

Discussion: The patient was diagnosed with bilateral proliferative leukemic retinopathy with exudative
retinal detachments and infiltrative optic neuropathy, and left eye vitreous haemorrhage due to ALL.
Conservative treatment was given. She continued the maintenance chemotherapy from pediatric
department. After 2 months follow up, the visual acuity did not improve although retinal detachments were
reduced. There were atrophic changes at the retina of her both eyes.

Conclusion: It was reported a rare case of proliferative leukemic retinopathy with bilateral exudative retinal
detachments and optic disc swelling. Early recognition and treatment is crucial to improve prognosis.
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Ophthalmologic findings can be seen in acute
lymphoblastic leukemia due to leukemic cell
invasion or hematological disturbances.
Although these findings are detected in the
active phase of the disease, they can also be the
first sign of a leukemic relapse. All parts of the
eye including retina, optic nerve, and choroid
can be effected.1 While microvascular changes,
intraretinal and vitreous hemmorrhage and
leukemic infiltrates are commonly seen,
exudative retinal detachment is a less
common.234

Proliferative retinopathy occurs due to
chronic nonperfusion of a large areas of the
retina  that  predisposes  to retinal
neovascularization, and in acute leukemias has
been rarely report. Only three case reports in
literature where acute lymphoblastic leukemia
(ALL) patients had proliferative retinopathy.>”
Here, we present a case of proliferative
retinopathy with bilateral exudative retinal
detachment and optic disc swelling in a child
with ALL who was under maintenance phase of
chemotherapy.
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A 11-year-old girl has complained blurred vision on her both eyes gradually since 1 year ago and getting worse in the
last 2 months. She had been diagnosed with L2 subtype-ALL since 1 year ago and on maintenance phase chemotherapy.
She has been never examined by an ophthalmologist before. On ophthalmological examination, visual acuities were
counting finger at half meter in both eyes with normal pupil reaction without an afferent pupillary defect. Intraocular
pressures (IOPs) were 16 mm Hg in the right eye and 18 mm Hg in the left eye by applanation tonometry.

Figure 1. Fundus photographs of right eye.
There was total exudative retinal detachment with optic disc swelling.

Anterior segment examination was normal. Dilated fundus examination revealed dilated and tortuous retinal vessels,
intraretinal haemorrhage, exudates, and swollen optic disc with indistinct margins in both eyes. There were bilateral retinal
detachment which involve all retina areas including macula and optic disc (Figure 1 and 2). Additionally, there was vitreous
hemorrhage on LE (Figure 2).

Figure 2. Fundus photographs of left eye, showing total exudative retinal detachment with optic disc swelling and vitreous
hemorrhage.

On USG examination, there were subretinal fluid on both eyes and vitreous haemorrhage on left eye (Figure 3). OCT
could not be done because the patient had difficulty on eye fixation at the time of examination. Other systemic
examination findings were normal and blood tests were within normal range. There was no leukemic blasts in bone
marrow aspirate.

The patient was advised to continue treatment of ALL according to the chemotheraphy program from pediatric

department. She was planned to get intravenous vincristin 1,5 mg/m2 and dexamethason tablet 6 mg/m2 per six weeks,
methotrexate tablet 20 mg/m2 per week, and 6-mercaptopurine tablet 50 mg/m2 per day.
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Figure 3. Right and left eye USG results. There was subretinal fluid in both eyes.

At the 1 month follow up, there were no changes in visual acuity and anterior segment conditions. The exudative retinal
detachments slightly reduced. The tortuos retinal vessel appeared more clearly than before and denoted
neovascularizations on the optic disc and retina of her both eyes. Vitreous haemorrhage on let eye reduced (Figure 4).

Figure 4. Fundus photographs at 1 month follow up. The tortuos retinal vessel appeared more clearly and showed
neovascularizations on the optic disc and retina of both eyes.

Figure 5. Fundus photographs at 2 month follow up. The exudative retinal detachments reduced on both eyes, showing
atrophic changes at the retina areas.

At the 2 month follow up, the visual acuity did not improve although retinal detachments were reduced. There were
atrophic changes at the retina of her both eyes. The right funduscopic findings showed focal hyperpigmentation areas
including at the macula. Additionally, the optic disc swelling resolved and appeared pale colour. Therefore, the vitreous
hemorrhage on her left eye still persisted (Figure 5).
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DISCUSSION

Ocular manifestations are frequent and can be seen in up
to 90% of acute leukemia patients, either prior to the
systemic diagnosis or during the course of the disease. The
most common site of ophthalmic involvement is the
retina.*®1 Common retinal manifestations of ALL include
venous dilatation and tortuosity, white centered retinal
hemorrhages and cotton wool spots.’”® Serous retinal
detachment and optic disc swelling are less common.*
Proliferative retinopaty in acute leukemia has also been
rarely report. Only three case reports in literature where
acute lymphoblastic leukemia patients had proliferative
retinopathy.>®

In this case, we present a child with proliferative leukemic
retinopathy with bilateral exudative retinal detachment and
infiltrative optic neuropathy, as well as vitreous hemorrhage
on left eye. The diagnosis was based on history taking,
dilated funduscopy, and USG examination.

Proliferative retinopathy occurs due to chronic
nonperfusion of a large areas of the retina that predisposes
to retinal neovascularization and creation of fibrovascular
membranes that eventually create traction and bleed.
Chronic leukemia develops proliferative retinopathy due to
long-standing retinal nonperfusion. On the other hand,
acute leukemia due to short duration of presentation do
not develope proliferative retinal changes.* However, in this
case, we found neovascularization at the retina and optic
disc. This condition could explain what the cause of vitreous
hemorrhage on left eye whereas the blood tests were within
normal range. Chemoterapeutic agents in addition to the
disease  process itself could have  worsened
microangiopathy leading to much severe ischemia.®

Exudative retinal detachment, has been reported in only a
few cases of acute lymphoblastic leukemia world-wide,
especially as a presenting sign of the disease, complication
during the course of the disease, or the first sign of
relapse.>'%12 Most of the reported cases of ALL with serous
retinal detachment have involved younger patients. It may
develop as a result of choroidal involvement with yellowish
choroidal infiltrates, usually located in the polus
posterior.’”>™* Leukemic infiltration into the choroid is
thought to decrease blood flow in the choriocapillaries and
cause ischemia of the overlying retinal pigment epithelium,
which disrupts the intercellular tight junction and causes
exudative retinal detachment. As a result, incompetence of
the outer blood-retinal barrier leads to subretinal

accumulation of choroidal fluid.? In this case, we obtained
the exudative retinal detachments with yellowish choroidal
infiltrates. All retina areas including optic nerve head and
macula were involved.

In the current case, bilateral exudative retinal
detachments was accompanied by bilateral optic disc
swelling. Based on literatures, only two case of ALL has been
reported previously, in which optic disc swelling co-
occurred with SRD.4™> Optic nerve infiltration may cause
optic disc swelling by compression of nerve fibers and
disruption of axoplasmic flow.'® Optic disc may also be
swollen due to venous outflow obstruction by perivascular
leukemic cells.”

There is no standard treatment regimen in posterior
segment involvement due to leukemic infiltration.’ The
basis of the treatment is systemic chemotherapy, and there
are patients reported as chemotherapy alone being
successful.”13 In some other centers however, the blood-
retinal barrier was thought to block the chemotherapy to
pass into the eye, so additional local chemotherapy or
radiotherapy was used. Vitrectomy is needed if traction sets
in, which is threatening or involving the macula or if massive
vitreous hemorrhage occurs.” Enucleation is also
recommended if there is painful glaucoma that refractory
to medical treatment.™

A recent study revealed that 96% of children with ALL died
within 28 months of onset of ocular signs. Of those ALL
patients with ocular manifestations, 82% had CNS leukemia.
The five-year survival rate of patients with ophthalmic
manifestations was reported to be 21.4%. This survival rate
was significantly lower than those who lacked ophthalmic
manifestations (45.7%)."°

Our patient did not undergo baseline retinal screening
after diagnosis of ALL. When she first examined at our clinic,
we found an advanced retinal abnormalities. The exudative
retinal detachments had involved all area of the retina
including the macula and optic disc, associated with
proliferative retinal phase and vitreous haemorrhage on left
eye. Therefore, this condition denoted a poor visual
prognosis for the patient. We managed the patient with
conservative therapy. We advised the patient to continue
the chemotherapy program according to pediatric
department. We did not plan to undergo vitrectomy for her
left eye because of her general condition and also her poor
visual prognosis. Thereafter, the disease was progressed
and she never controlled to the clinic. The patient passed
away at the seventh month after the last follow up.
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CONCLUSION

A rare case of proliferative leukemic retinopathy with
bilateral exudative retinal detachments and infiltrative optic
neuropathy has been reported in a patient with ALL. This
report points out the importance of ophthalmological
examinations in leukemia patients. Although the prognosis
of leukemia patients with ocular manifestations is poor,
early diagnosis and prompt treatment can preserve the
patient's vision.
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