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of the Head in a Sickle Cell Disease Patient – A Clinical
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An 11-year-old boy known to have sickle cell disease presented to his routine
follow up with a history of new frontal headache and difficulties with his school
performance. Magnetic resonance imaging of the brain depicted a hair-on-end
sign, a hallmark of excessive erythropoiesis caused by severe anemia.
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Case

An 11-year-old boy who is known to have sickle cell disease (SCD) type
HbSS, which is considered the most severe type, presented to his hematologist’s
office for a routine follow-up. During the interview, the mother mentioned that
her son had some difficulties with his school performance; in addition to an
occasional frontal headache that he had never complained of before. Consequently,
his physician requested a magnetic resonance imaging (MRI) of the head to rule
out silent infarcts. The study was negative for silent infarcts.
However, it demonstrated marked calvarial and clival bone marrow
expansion with diffuse intermediate signal intensity in keeping with red bone
marrow reconversion related to sickle cell disease. There was also widening of
the diplopic space with multiple linear striations seen across it giving the hairon-end appearance (Figure 1). Additionally, axial T1-weighted and T2-weighted
images demonstrated diffuse opacification and expansion of the maxillary
sinuses bilaterally with diffuse intermediate signal intensity on T1/T2 and areas
of peripheral high signal intensity indicative of fat component, findings are in
keeping with extramedullary hematopoiesis related to SCD (Figure 2).
The hair-on-end sign of the skull is a unique trait attributed to chronic
hemolysis associated with severe congenital anemias such as thalassemia and
sickle cell anemia [1, 2]. This sign has been classically observed and reported
on plain radiography; however, it can also be identified demonstrating the same
appearance on computed tomography (CT) and MRI [3]. The literature has not
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described the sensitivity and specificity of different modalities
for the hair-on-end sign.

Figure 1: Coronal T2-weighted and sagittal T1-weighted images (A &
B) demonstrate marked calvarial and clival bone marrow expansion with
diffuse intermediate signal intensity in keeping with red bone marrow
reconversion related to sickle cell disease (asterix). There is widening of the
diplopic space with multiple linear striations seen across it giving the hairon-end appearance (arrows).

The appearance is caused by excessive bone marrow
proliferation in response to severe anemia causing red marrow
expansion that eventually leads to widening of the diploic
space, thinning of the outer table of the skull and coarse
vertical trabeculation [1, 3, 4]. These vertical trabeculae are
recognized on skull radiographs as long, thin vertical striations
that give the distinguished appearance of hairs standing
on end [4]. Patients who have this distinct radiological
feature may complain of headaches that can be attributed to
periosteal pain due to marrow expansion, in the absence of
other radiological abnormalities, and within the context of
normal neurological and ophthalmic examination [1]. In this
case, given the unremarkable work up, the patient was given
analgesia and was advised to maintain his regular follow up.
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Figure 2: Axial T1-weighted and T2-weighted images (A & B) demonstrate
diffuse opacification and expansion of bilateral maxillary sinuses with
diffuse intermediate signal intensity on T1/T2 and areas of peripheral high
signal intensity indicative of fat component, findings are in keeping with
extramedullary hematopoiesis related to sickle cell disease (arrows).
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