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Roth Spots in Sickle Cell Trait:
Association or Chance Spot
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Roth spots are white-centred retinal haemorrhages that are a
hallmark of infective endocarditis caused by septic emboli inside
the retina [1-3]. Several theories have been postulated on the
pathophysiology, but the most widely recognised is that endothelial
cell dysfunction causes retinal capillary rupture and intraretinal
haemorrhage due to platelet-fibrin plugs. Visual disruption caused
by Roth spots is uncommon but can occur when the macula is
involved. Treatment is frequently supportive and directed at the
underlying reason. Sickle cell trait (AS pattern) is a benign disorder
characterised by only one defective haemoglobin beta gene allele
in the affected individual. These individuals do not have sickling
symptoms and, as a result, have a higher quality of life than patients
with sickle cell disease [2,3].

A 20-year-old girl presented with complaints of floaters and
blurring of vision for one month. She had been diagnosed
with sickle cell trait (AS pattern) since childhood. On general
examination, pallor, icterus, cyanosis, clubbing, lymphadenopathy,
and pedal oedema were absent. The patient had no other co-
morbidities. On physical examination, the patient was afebrile,
with a blood pressure of 120/80 mmHg, a pulse rate of 78/min,
and a respiratory rate of 16/minute. Her cardiac system S1 and
S2 were heard. Her respiratory, gastrointestinal, and neurological
systems were normal.

Due to her visual complaints, an ophthalmology referral was made,
and a fundus examination revealed multiple haemorrhages with
white centres in the retinas of both eyes, indicating Roth spots
[Table/Fig-1].

[Table/Fig-1]: Multiple haemorrhages with white centres in the retinas of both
eyes, indicating Roth spots with white arrows (Montage fundus).

On investigations, haemoglobin was 8 g/dL, white blood count
was 4200 cumm, and thrombocytopenia was 70,000 cumm.
Peripheral blood smears showed microcytic hypochromic Red
Blood Cells (RBCs) and sickle-shaped RBCs [Table/Fig-2]. Serum
lactate dehydrogenase was elevated (386 U/L, normal <250 U/L).
Other laboratory parameters like liver and renal function tests
were within the reference range. A 2D echocardiography did not
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reveal any vegetation. The patient was asked to follow-up in the
Ophthalmology Department every three months or if the patient
had any complaints of loss of vision, but the patient was lost to
follow-up.
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[Table/Fig-2]: RBC sickling (AS pattern) pointed with a black arrow.

Roth spots are white-centred retinal haemorrhages that are a
hallmark of infective endocarditis caused by septic emboli inside
the retina [4,5]. Infective endocarditis, severe anaemia, white blood
and platelet disorders, collagen vascular disease, hypertensive and
diabetic retinopathy, and hypoxia are all causative factors of Roth
spots [5,6].

A known complication of sickle cell disease is papillary cell
necrosis due to increased concentration in the medulla as it
can reach 1200 mOsm/kg from the counter-current multiplier
mechanism, and also the total blood flow to the medulla is less
than ten percent, causing hypoxia. This causes water to pull out
of cells, leading to increased red cell polymerisation, acidity, and
pH [5].

The exact pathogenesis of Roth spot in sickle cell trait is unknown;
however, the proposed hypothesis may be RBC polymerisation due
to hypoxia, increased viscosity, and dehydration [5,6]. The retina
has an end artery supply by the central retinal artery, so in sickle
cell trait, it may have low oxygen tension significantly increased
with dehydration, leading to hypoxia, ischaemia, and haemorrhage,
as happened in the present case.
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