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A B S T R A C T

Purpose: This report highlights a rare case of delayed manifestation of proliferative retinopathy associated with
chronic myeloid leukemia (CML) during remission.
Observations: Case report and review of the literature; In this case report, we outline the delayed manifestation
and clinical progression of proliferative retinopathy in a 52-year-old male patient with a history of CML diag-
nosed in 2001. Initially, the patient presented with a white blood cell count (WBC) of 402,200/μl, and the
leukocytosis persisted until 2005. Thereafter, the patient remained in remission for over 15 years without any
visual complaints until 2022. At that time, the patient sought medical attention due to a ten-day history of left
eye visual impairment, leading to the discovery of peripheral neovascularization in both eyes and vitreous
hemorrhage in the left eye during fundus examination. The WBC count at the time of presentation to the
Emergency Department was 10,460/μl. The patient was treated with fluorescein angiography guided panretinal
photocoagulation to the areas of ischemic retina. Subsequent follow-up after eight months demonstrated
regression of neovascularization.
Conclusions and Importance: Our findings highlight the occurrence of proliferative retinopathy in the context of
CML, uniquely manifesting during remission. This case emphasizes the importance of ophthalmological assess-
ments not only at the time of CML diagnosis but also during subsequent follow-ups, recognizing the potential for
delayed presentation of ocular complications.

1. Introduction

Chronic myeloid leukemia (CML) is a myeloproliferative disorder
affecting hematopoietic stem cells, driven by the reciprocal trans-
location t (9; 22) (q34; q11), resulting in the oncogene BCR-ABL1
(Philadelphia chromosome). This aberration codes for an abnormal
constitutively active tyrosine kinase.1

CML primarily affects hematopoietic stem cells, with repercussions
that extend beyond the hematopoietic system, revealing distinctive
ocular manifestations. Ocular involvement in patients with leukemia is
observed in up to 50% of cases and typically manifests during the stages
of leukocytosis.2 Proliferative retinopathy associated with CML, first
described by Duke et al., in 1968, is characterized by hyperviscosity,
with leads to peripheral nonperfusion, ischemia, and the formation of
retinal neovascularization with a staghorn pattern.3 However, the ma-
jority of patients with CML exhibit nonproliferative retinopathy.

While few cases of proliferative retinopathy due to CML are reported,
even fewer occur in the absence of hyperviscosity. Nobacht et al. re-
ported a similar case in which peripheral retinal neovascularization was
incidentally identified two years after leukocytosis in a patient with
CML.4

Diabetes is the most common cause of proliferative retinopathy;
nondiabetic proliferative retinopathy can be seen with ocular conditions
including retinal vein occlusion, retinal vasculitis, familial exudative
vitreoretinopathy, retinopathy of prematurity, as well as systemic con-
ditions including sickle cell disease, hypertension, carotid stenosis,
sarcoidosis, and systemic vasculitis. Proliferative retinopathy can also be
seen as a complication of radiation retinopathy.5

2. Case report

A 52-year-old male arrived at the emergency room with a 10-day
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history of visual loss of the left eye (OS). He was diagnosed with CML
(BCR/ABL positive) in 2001 and has been previously treated with hy-
droxyurea and multiple tyrosine kinase inhibitors. He was currently on
nilotinib treatment and has been in remission for more than 15 years. At
the time of initial diagnosis in 2001, the patient originally presented a
white blood cell count of 402,200/μl, with leukocytosis persisting until
2005 when a count of 10,250/μl was reported. The WBC count obtained
in the Emergency Department the day that ophthalmology diagnosed
the proliferative disease was 10,460/μl.

The best corrected visual acuity was 20/20 in the right eye (OD) and
20/70 in OS. Slit lamp examination revealed no alterations in both eyes
(OU). Fundus examination of OD revealed peripheral neovascularization
(PN) in the temporal quadrant with a staghorn pattern (Fig. 1A), as well
as vitreous hemorrhage and PN in OS (Fig. 1B).

Ultra-wide field fluorescein angiography (FA) showed hyper-
fluorescent areas of leakage surrounded by areas of capillary non-
perfusion in OD (Fig. 2A and B). In OS, diffuse blocking due to vitre-
ous hemorrhage and peripheral changes similar to those described in OD
were observed, with larger areas of capillary non-perfusion (Fig. 3A and
B). In OU, microaneurysms and abnormal arteriovenous connections
were noted.

Screening studies were conducted to rule out other possible causes of
proliferative retinopathy. These included a complete blood count, total
blood proteins, prothrombin time, activated partial thromboplastin
time, HbA1c, rheumatoid factor, serum protein electrophoresis, urine
protein electrophoresis, lupus anticoagulant, and carotid Doppler; all
results were within normal parameters.

The patient was treated with retinal scatter photocoagulation tar-
geting areas of peripheral ischemia identified on the FA. A follow-up

exam with ultra-wide field FA was performed eight months later to
assess the regression of neovascularization. During that visit, the patient
had a visual acuity of 20/25 in OS (Fig. 4A, B, Fig. 5A, B).

3. Discussion

CML has no pathognomonic ocular manifestations; however,
leukemic retinopathy is the most common presentation. This can include
Roth spots, cotton wool spots, retinal hemorrhages, microaneurysms,
dilated and tortuous veins, vascular sheathing, hyperemia of the optic
disc and leukemic infiltrates. Another finding is proliferative retinop-
athy in the periphery with a staghorn pattern.3,6,7 According to Almeida
et al., proliferative retinopathy in the posterior pole is less frequent.
Proliferative retinopathy can be severe and evolve to vitreous hemor-
rhage and tractional retinal detachment.8 Other possible findings,
although less frequent are vitritis, choroidal infiltrates, serous retinal
detachment, optic nerve infiltration, and retinal venous occlusion.9

There are nine reported cases of proliferative retinopathy due to
CML. Retinal neovascularization was located at the periphery in five
patients, three in the optic disc, and one had a tractional retinal
detachment. The findings were bilateral in all cases, with five patients
experiencing vitreous hemorrhage.4,6–8,10–17 Singer et al. noted a pre-
dilection for neovascularization in the temporal region of the peripheral
retina, where the distance between perfused and non-perfused retina is
greatest.18 The presence of neovascularization in the temporal periph-
eral retina in this case is similar to the case published by Nobacht et al.4

Authors conducted a literature review of “CML” and “proliferative
retinopathy”; the majority of previously reported cases of proliferative
retinopathy were identified in CML patients with leukocytosis (WBC
range 50,000–699,000/μl). Only a single case report of proliferative

Fig. 1. Ultra-wide field color fundus photographs. A. Peripheral neo-
vascularization at the temporal quadrant with a staghorn pattern in the right
eye B. Mild vitreous hemorrhage and peripheral neovascularization at the
temporal quadrant in the left eye.

Fig. 2. Ultra-wide fluorescein angiography of the right eye. A. Peripheral
retinal nonperfusion with sea fan neovascularization. B. Hyperfluorescent areas
of leakage.
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retinopathy diagnosed in a patient with CML in remission (WBC count=
4400/μl) reported by Nobacht et al. This 24-year old patient was inci-
dentally found to have proliferative retinopathy 2 years following CML
remission.4

The importance of ultra-wide field images using fluorescein angi-
ography is highlighted in this case for detecting neovascularization and
ischemic areas necessary for retinal photocoagulation treatment, since
the patient had a 1-week previous fluorescein angiography taken with
55-degree photos, and this retinal neovascularization was not visible.

Regarding ophthalmological treatment, if proliferative retinopathy
is present, the treatment is retinal photocoagulation as in the case of our
patient.8 Pars plana vitrectomy will be necessary in case of vitreous
hemorrhage that does not resolve, and tractional retinal detach-
ment.10,11 Antiangiogenic agents are indicated in cases of macular
edema or vitreous hemorrhage that hinders the application of photo-
coagulation which was not present in our case because retinal photo-
coagulation was possible due a mild vitreous hemorrhage.19

All patients diagnosed with leukemia should be referred to an
ophthalmologist for a baseline eye exam to screen for retinopathy,
which was not the case with our patient. Patients should continue to
have periodic eye exams until their leukemia is in remission. Ultra-wide
field FA should be performed to evaluate for occult retinal ischemia and/
or neovascularization, as these findings may be missed on a dilated
fundus exam or conventional 55-degree FA. Although ocular damage
does not affect the patient’s prognosis,20 it can impact quality of life due
to more severe ophthalmological complications associated with pro-
longed leukocytosis.21

4. Conclusions

Peripheral retinal nonperfusion with retinal neovascularization is
identified as a potential complication of CML. In contrast to prior re-
ports, our patient did not manifest a recurrence of myeloid leukemia and
did not display other typical retinal signs associated with CML. Instead,
bilateral peripheral retinal nonperfusion with sea fan neovascularization
was observed. This underscores the importance of ophthalmological
examinations at the initial diagnosis and during subsequent follow-up
care.

Patient consent

Consent to publish the case report was not obtained. This report does
not contain any personal information that could lead to the identifica-
tion of the patient.
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Fig. 3. Ultra-wide fluorescein angiography of the left eye. A. Diffuse hypo-
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scarring following photocoagulation in the temporal quadrant with gliosis and
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