MORPHOLOGY UPDATE
Ophthalmic presentation of chronic myeloid leukemia in two adolescents
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[bookmark: _Hlk124168951]A 17-year-old male presented to the emergency department with a two-month history of reduced visual acuity in his left eye. Ophthalmologic examination showed a large preretinal hemorrhage adjacent to the left fovea with scattered intraretinal hemorrhages bilaterally. Bilateral Roth spots (hemorrhages with a white center) were also detected. His blood count showed a white blood cell count (WBC) of 460 × 109/L, hemoglobin concentration (Hb) 82 g/L, platelet count 549 × 109/L, neutrophils 64%, lymphocytes 1%, monocytes 2%, eosinophils 5%, basophils 5%, myelocytes 13%, promyelocytes 4% and blast cells 6% (left image, ×100 objective). A provisional diagnosis of chronic myeloid leukemia was made, and given concerns about loss of visual acuity and leucostasis, emergency leucopheresis was performed followed by hydroxycarbamide 1 g twice a day for cytoreduction. The diagnosis was confirmed by fluorescence in situ hybridization (FISH) analysis, which showed BCR::ABL1, and he was started on dasatinib.
Nine days after the presentation of the first patient, a 15-year-old male who had previously been fit and well attended the ophthalmology outpatient department following a referral from his optician, after blurring of the disc margins was noted on routine review. Assessment revealed bilateral Roth spots and small retinal hemorrhages. Following pediatric referral, he was found to have massive splenomegaly. His blood count showed a WBC of 351 × 109/L, Hb 89 g/L, platelets 533 × 109/L , neutrophils 49%, lymphocytes 2%, monocytes 7%, eosinophils 3%, basophils 7%, myelocytes 9%, promyelocytes 16% and blast cells 7% (right image, ×100). Both agranular and granular blasts with prominent nucleoli were present. A bone marrow aspirate was typical of chronic phase CML with  FISH showing BCR::ABL1, thus confirming the diagnosis. The patient was started on dasatinib. 
Ophthalmic presentation of CML is a rare event. A recent literature review found forty published cases in the preceding 49 years1 and at least seven further cases have subsequently been reported.2-6 The median WBC count amongst patients with ophthalmologic involvement was 249 × 109/L (range 50-688 × 109/L). There was a male preponderance with an age range of 9 to 68 years (median 35 years). Most structures within the eye can be affected, and the pathophysiology may be: (i) direct infiltration of the retina or the optic nerve; (ii) preretinal, retinal or postretinal hemorrhage; (iii) vitreous hemorrhage; (iv) retinal detachment; or (v) retinal  neovascularization. In addition to infiltration, hyperviscosity leading to leucostasis and ischemia (as suspected in the first patient described here) is likely to be a common mechanism with anemia possibly contributing. Thrombocytopenia is unlikely to be a significant factor since only two reported patients have been thrombocytopenic with counts of 23 and 89 × 109/L respectively. Interestingly, whilst only the first patient had symptoms, in one eye only, both had bilateral pathological ophthalmic features. Fundal examination should be performed in patients presenting with CML, particularly but not only in those with high white cell counts. Conversely, a blood count should be performed in patients with unexplained retinal hemorrhage or infiltration or with optic nerve abnormalities. Loss of vision is not always reversible so prompt treatment is needed.  
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