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Abstract
Extramedullay hematopoiesis (EMH) is a common compensatory phenomenon to chronic hemolytic anemias. Commonly occurs in the liver, spleen, kidney, 
lymph nodes and also been reported in skin, adrenal gland, thymus, ovary, paraspinal regions of thorax, pelvic region and the process can often manifest as a mass 
or mimicking neoplasm. An Intracranial EMH is an extremely rare occurrence and has been more commonly reported in patients with Thalassemia, Myelofibrosis 
and we did not come across a report in Sickle Cell disease. We are reporting a 26 year-old male with sickle cell disease, who present with generalized seizure and 
was diagnosed elsewhere to have a left sphenoid wing meningioma and was offered surgery but he refuse at that time. One year later, patient presented to our ER 
with generalized seizure and wants to go for surgery. His repeat MRI Brain revealed no lesion suggesting complete spontaneous resolution previously noted lesion 
(tumor). We present this case and review the related literature.

Introduction
Sickle Cell Disease (SCD) is one of the most common 

haemoglobinopathies. The prevalence of SCD in Saudi Arabia 
varies significantly in different parts of the country, with the highest 
prevalence is in the Eastern province, followed by the southwestern 
provinces [1-8]. Extramedullary hematopoiesis is a process in which 
the body attempts to maintain erythrogenesis by proliferation of 
hemopoietic tissue outside the bone marrow in response to chronic 
anemia [1-5]. The most common sites of involvement include the liver, 
spleen, and lymph nodes. Another site is the CNS. An intracranial 
extramedullary haematopoiesis is an extremely rare occurrence 
that frequently involves the cranial dura, falx, cerebral parenchyma, 
optic nerve sheath, and diploic space of the skull, has been reported 
in Thalessemia, Myelofibrosis, however no such report was found 
in SCD [3,4,7,8]. Magnetic Resonance Imaging (MRI) remains the 
modality of choice in investigations [15,17]. We report the first case 
of intracranial extramedullary haematopoiesis in sickle cell disease in 
our region.

Case Presentation
A 26 year-old male with sickle cell disease, who presented with 

generalized seizure and was diagnosed elsewhere to have a left 
sphenoid wing meningioma (Figure 1) and was offered surgery but 

he refuse at that time. One year later, patient presented to our ER with 
generalized seizure which apported spontaneously. On examination; 
patient was vitally stable, conscious, alert and oriented with no 
neurological lateralization. He agreed for admission for further work 
up followed by surgical resection of tumor During the pre-op work 
up, MRI Brain revealed no lesion suggesting complete spontaneous 
resolution of previously noted left temporal lesion (?tumor) (Figure 2). 
The patient was on hydroxyurea as part of his SCD as regular medical 
treatment with no previous history of neither blood transfusion nor 
spleenectomy.

Discussion
It’s rare for EMH to occur intracranially. The most common 

reported causes of intracranial EMH are thalassemia (50%) and 
myelofibrosis (31%) with no single case was reported in SCD [1-5]. 
It was observed in many cases that intracranial EMH occurred in 
patients who underwent splenectomy which was not done in our 
patient. Thalassemia is the most common cause of EMH in children 
and myelofibrosis in adults [6-9]. Extramedullary hematopoiesis 

Figure 1: Figure 1: Initial MRI demonstrating left sphenoid with extra-axial 
lesion.
(a) T1 axial, (b) T1 axial with cont, (c) T2 axial, (d) T2 coronal 
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is the body’s compensatory mechanism to meet erythropoiesis 
requirement. Liver and spleen are physiological sites of extramedullary 
hematopoiesis during fetal life [6,7]. The reported CNS sites of 
EMH are the choroid plexus, dura mater, optic nerve sheath, and 
the diploic space of the skull and Intraparenchymal involvement is 
rare [3,4,7,8]. The pathogenesis of Dural EMH is unknown; one 
theory suggested that it originates from primitive rests, as dura has 
hematopoietic capacity during fetal life. Diagnosis of EMH is based 
on clinical features, laboratory findings, and imaging modalities [1]. 
On the other hand, recent studies have suggested the role of various 
cytokines (transforming and Fibroblast Growth Factors [TGF and 
b-FGF]) in catalysing intracranial EMH in adults with bone marrow 
dysfunction [1-3]. In adults, this rare physiological process is caused 
by haematological or bone marrow pathology, and reflects the body’s 
attempt to compensate for the demands of ineffective haematopoiesis. 
Cases are usually asymptomatic and found incidentally but our 
patient was symptomatic as described before [1-4,10,11]. MRI is the 
diagnostic modality of choice, EMH has low signal intensity on both 
T1- and T2- weighted images [1,11]. The low signal in T2 is due to the 
hemosiderin, which is also responsible for low signal intensity in DWI 
and a drop in ADC which was not included in our case MRI as it was 
suggestive of left sphenoid meningioma initially in T1 post contrast 
study. In case of any doubt, tissue biopsy provides definitive diagnosis 
[1-3,11,19]. Enhancement can be variable, Thickening of the tentorial 
and falx with moderate enhancement after contrast may be seen. The 
differential diagnosis includes meningiomas which considered top 
differential diagnosis in our case due to classic radiological findings, 
chloroma, metastases and epidural hematoma. The diagnosis of 
extramedullary hematopoiesis can be further confirmed by Tc-99 m 
sulfur colloid scan, which is a marker of reticuloendothelial system. 
Treatment modalities of intracranial EMH include: non-invasive 
modality which involve the blood transfusion, radiotherapy and the 
medical therapy and the invasive modality which involve the surgical 
option. The blood Transfusion role is to relieve the anemic stress, 
leading to suppression of the hematopoietic foci. These hematopoietic 
foci were noticed to be radiosensitive which make it capable to the low 
dose radiotherapy based on recent publications which have suggested 
an optimal radiation dose of 10–25 Gy delivered in multiple fractions 
in order to relieve the symptoms by decreasing the mass effect of the 
lesion. Medical therapy include Hydroxyurea and myelosuppressive 
drugs that have also been applied for anemia-related symptoms to 

improve the clinical presentation. Hydroxyurea is a cytotoxic agent, 
which increases fetal hemoglobin synthesis, resulting in alleviation of 
anemia and improvement of clinical status. In our case, the patient 
was on hydroxyurea as part of his SCD regular medical management 
as well as regular follow up with his Neurologist for seizure follow up, 
including serial radiological evaluation with complete spontaneous 
left sphenoidal mass (?meningioma) regression. Lastly, The surgical 
option which is not the favorable choice because of the bleeding 
tendency during the operation, proximity to vital structures and the 
clear field accessibility to the mass caused by the diffuse infiltration 
pattern, which make the complete excision difficult as well as 
associated higher recurrence rate which makes radiotherapy to be 
considered superior with over 70% of cases having full neurological 
recovery. Generally the prognosis of EMH is good on conservative 
management if picked up early with no signs of mass effect that might 
need surgical intervention.

Conclusion
SCD is highly prevalent in Saudi Arabia, especially in eastern 

province. Intracranial EMH is a rare phenomenon which might 
be missed easily and for that should be taken in consideration 
as one of the differential diagnosis in future during work up on 
haemoglobinopathies patients including MRI with no rush to surgical 
intervention unless it’s an emergency. Conservative management 
deserves a trial with serial images follow up in those patients.
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