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Roth spots in acute myeloid leukaemia
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DESCRIPTION
A 28- year- old woman without any comorbidity 
presented to us with a history of low- grade inter-
mittent fever and generalised weakness for 3 weeks. 
On further enquiry, she also admitted to have night 
sweats during the same period. She also presented 
with transient floaters in both her eyes for about 
10 days prior to her admission. She neither had 
any skin rashes, joint pain, cough or bleeding 
manifestations nor any history of tuberculosis in 
the past, or any such recent contact. On examina-
tion, temperature was mildly raised (38.1°C) with 
stable vitals. She was moderately pale without any 
lymphadenopathy or sternal tenderness. There was 
no evidence of cutaneous or mucosal bleeding. 
Spleen was palpable 1 cm below the left lower costal 
margin. Other systems examinations were within 
normal limits. As she had some visual problems, 
a referral to the department of ophthalmology 
and a subsequent direct ophthalmoscopy revealed 
multiple haemorrhages with pale centre scattered 
throughout the retinas of both eyes suggestive of 
Roth spots along with dilated and tortuous retinal 
veins (yellow arrow) (figure 1).

Complete blood count revealed haemoglobin 
of 66 g/L, white blood cells (WBC) count of 
110×109/L and thrombocytopenia (platelet count 
of 40.6×109/L). Peripheral blood smears showed 
predominant population of myeloblasts (72% of 
the total WBC count) with prominent nucleoli and 
heterochromatic nucleus (figure 2). Serum lactate 
dehydrogenase was elevated (954 U/L, normal 

<248 U/L). Other laboratory parameters like liver 
function tests, renal function tests and serum uric 
acid were within reference range. Blood culture 
for both aerobic and anaerobic organism showed 
no growth. Transoesophageal echocardiography 
did not reveal any vegetation. Immunophenotyping 
study of peripheral blood showed CD15, CD33 and 
Human leukocyte antigen- DR isotype (HLA- DR) 
positivity with CD14 negative pattern. The blasts 
were positive for myeloperoxidase but negative 
for periodic acid–Schiff. This immunophenotyping 
and cytochemical staining pattern confirmed the 
diagnosis of acute myeloid leukaemia M2 variant. 
The patient was then referred to the department 
of hemato- oncology for further evaluation and 
management.

Ocular manifestations in leukaemia are either 
due to direct infiltration of leukemic cells into the 
orbit and the globe, including optic nerve, choroid 
and retina, or ophthalmic signs secondary to 
central nervous system involvement (papilloedema 
and cranial nerve involvement) or retinal vascular 
abnormalities (such as retinal haemorrhages, 
cotton‐wool spots, vitreous haemorrhages and 
‘sausage link’ engorgement of retinal veins).1 2 The 
retinal vascular abnormalities are mainly related 
to anaemia, thrombocytopenia, infiltration of 
leukemic cells and hyperviscosity syndrome. Retinal 
haemorrhages are the most striking feature of acute 
leukaemia. Retinal haemorrhages may manifest 
as dot and blot, flame‐shaped or white‐centred, 
haemorrhages.3 Moritz Roth, a Swiss physician, 
first described white- centred retinal haemorrhages 
in 1872, which was later named after him. Roth 

Figure 1 Fundoscopy of both eyes showing multiple 
retinal haemorrhages with pale centre, Roth spots (solid 
arrows) and dilated retinal vein with mild tortuosity 
(yellow arrow).

Figure 2 Peripheral blood smear with plenty of blast 
cells with prominent nucleoli and heterochromatic 
nucleus.
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spots have been traditionally believed to be pathognomonic of 
subacute bacterial endocarditis. But it has also been described 
in other conditions like toxoplasmosis, HIV, leukaemia, diabetic 
retinopathy, hypertensive retinopathy, vasculitis, neonatal birth 
trauma and non- accidental trauma or abusive head trauma in 
children.4 The exact pathogenesis is unknown, but the proposed 
mechanism may be attributed to rupture of retinal blood vessels 
followed by platelets and fibrin aggregation.3 4 The white centres 
of Roth spots in acute leukaemia mainly represent accumulation 
of leukemic cells.

Roth spots without any other ocular manifestations like pre- 
retinal or vitreous haemorrhages, or systemic bleeding mani-
festations have been rarely reported in literature.5 We seek to 
acquaint clinicians with this ocular sign and highlight the impor-
tance of thorough history taking, careful physical examination 
and relevant investigations to detect an underlying systemic 
disease.

Patient’s perspective

I am overwhelmed by the care I received from my doctors. 
I know I have blood cancer. I know my days are numbered, 
but the compassion and care I received here were beyond my 
expectations.

Learning points

 ► Roth spots are not pathognomonic for infective endocarditis 
as previously thought and in fact they are seen as a non- 
specific sign in various conditions like toxoplasmosis, HIV, 
leukaemia, diabetic retinopathy, hypertensive retinopathy and 
vasculitis.

 ► Clinicians should be acquainted with the common underlying 
systemic diseases associated with this ocular sign.
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