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Introduction

Sickle cell disease is a qualitative hereditary hemoglobinopa-
thy due to the presence of hemoglobin S.1 Its incidence is high
in Africa and in African American populations.1,2 Neurologic
complications of sickle cell disease are rarely described in the
medical literature, and their mechanisms are not completely
elucidated. The purpose of this study is to contribute to the
discussion of a possible mechanism that can explain this
spontaneous epidural hematoma in patients with sickle cell
disease and highlight the treatment difficulties.

Case Report

A 19-year-old young man was hospitalized for excruciating
headaches. In his history were intermittent polyarthralgias
that had been treated as rheumatoid arthritis since he was
10 years old. In December 2009, he experienced violent
headaches with insomnia. The next day there was a parietal
swelling and exacerbation of the headaches. There was no
vomiting, unconsciousness, or epileptic seizure. No history of
head trauma was found. This symptomatology involved con-
sultation in a general hospital with no neurosurgical coverage
that led him to our institution for definitive neurosurgical
management. A physical examination on admission, 4 days
after the onset of symptoms, showed normal consciousness
and a stiff neck without the Kernig sign or Brudzinski sign.

The patient had a balance disorder associated with parietal
subcutaneous swelling on the right side. Splenomegaly was
observed.

The cranioencephalic computed tomography (CT) scan
showed a median occipital epidural hematoma extending
into the posterior fossa with a subgaleal hematoma (►Fig. 1).
Bone windowing revealed calvarial bone expansion sugges-
tive ofmedullary hemopoiesis (►Fig. 2). An angioscan did not
reveal any vascular malformation (►Fig. 3). No cranioence-
phalic magnetic resonance imaging (MRI) was performed.

On admission, the patient’s heart examination showed left
ventricular hypertrophy. A completeblood count revealed red
blood cell count 4,170,000 cells/mm3, hemoglobin level 10.5
g/dL, hematocrit 26.7%, platelet count 79,000 platelets/mm3,
and white blood cell count 5,980 cells/mm3. Fibrinogen level
was 2.70 g/L (normal value is between 2 and 4 g/L). The
coagulation profile showed normal prothrombin 100%, acti-
vated kaolin time 13.6/13.5 s, and international normalized
ratio of 1.0. Antithrombin III was 0.26 g/L; C-reactive protein
was not tested. Urea and creatinine rates were 0.15 g/L and
0.6 mg/L, respectively. Hepatic enzyme values were aspartate
aminotransferase 5 IU/L and alanine aminotransferase 23 IU/
L. Double heterozygous sickle cell (SC) (S ¼ 45%, C ¼ 55%)
was diagnosed on hemoglobin electrophoresis.

Hematologic exploration thus concluded in favor of ane-
mia and thrombocytopenia in a sickle cell disease patient. The
patient refused transfusion if it would be necessary. Surgery
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Abstract Spontaneous extradural hematoma is rare in patients with sickle cell disease. We report
a clinical case of a 19-year-old young man with sickle cell anemia who presented a sickle
cell crisis complicated by the development of multiple acute extradural and subgaleal
hematomas that had not been treated surgically. We discuss the physiopathology of this
event. Although it is rare, clinicians should be aware of this phenomenon as part of a
spectrum of neurologic complications in these patients.
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could not be performed, so the patient was treated medically
with analgesics and anti-inflammatory and vasodilator drugs.
Then he was followed up clinically every month. Headaches
decreased and the patient was asymptomatic. At 4-year
follow-up, the patient’s neurologic outcome was good.

Discussion

Several cases of spontaneous epidural hematomas have been
reported.2,3 Inmost cases, they are caused by infections, dural
vascular malformations, and bleeding disorders.4 Very few
cases of spontaneous intracranial epidural hematomas in
patients with sickle cell disease have been reported.1,4,5

Since1978, 15 case reports have described the occurrence
of spontaneous extradural hematomas as a complication of
sickle cell disease.2,3,6–14

Pathophysiologicmechanisms of these hematomas are not
yet elucidated. A microvascular diploic vaso-occlusive mech-
anism associated with occlusion of an emissary vein found in
a sickle cell disease patient was suggested to be responsible
for a spontaneous extradural hematoma.5 This mechanism
was discussed previously.2 All spontaneous extradural

hematomas in a patient with sickle cell disease are associated
with intraosseous infarction and thrombosis of diploic veins.5

These acute complications are related pathophysiologically to
vaso-occlusive episodes, complications of hemolytic anemia,
and infection.6,15 Some of themost devastating complications
of this disease involve the cerebrovascular system and are
reported to occur at rates of 13 to 17%.16 Although the
mechanisms of the occurrence of spontaneous bleeding in
sickle cell disease are not well known, we have nevertheless
identified risk factors, particularly in children, such as blood
pressure, blood transfusion, and taking steroids or nonsteroi-
dal anti-inflammatory drugs.5 None of these factors was
observed in our patient. Regarding the normal prothrombin
and activated kaolin time, fibrinogen rate, absence of vascular
malformation, infection site, and the presence of a fluctuating
thrombocytopenia were observed in various blood counts. It
would clearly be the cause of the spontaneous epidural
hematoma. However, the focal nature of this bleeding in-
volved local factors. Maybe if MRI had been performed it
would have shown cerebral or vault bone skull base infarction
that is frequently associated with subgaleal or extradural
hematoma.1,6,10,12 Vaso-occlusive process in the marrow

Fig. 1 Axial sagittal and coronal view of computed tomography scan showing multiple extradural hematomas and subgaleal hematoma.

Fig. 2 Axial computed tomography scan bone windows showing diffuse marrow proliferation affecting the frontal and parietal calvaria. Note the
widening of the diploic space and thinning of the cortices.
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space vault results in bone infarction accompanied by head-
ache. We believe an extradural hematoma could result from
thrombocytopenia and osteolytic lesions observed in diploic
space. Therefore we agree with some authors in their expla-
nation of hematoma mechanisms.3 But other factors like
vascular ischemia could not be excluded as a possible mech-
anism. Finally, the exact mechanism for the epidural hema-
toma is unknown but probably relates to the skull infarction.
The most likely pathophysiologic mechanism is bleeding into
the epidural space owing to the disrupted bone margins and
vessel walls caused by vaso-occlusion.10 The risk of surgical
hemorrhage is high because of thrombocytopenia and extra-
dural hematoma anatomical topography.

We opted for medical treatment in our patient because of
clinical and CT scan improvement. However, in many cases
surgery is required, and in these conditions possible bleeding
disorders have to be taken into account, especially thrombo-
cytopenia, and bone lesions that result in intraoperative
bleeding. The exact mechanism for the epidural hematoma
is unknown, but it probably related to the skull infarction.

Conclusion

Although a spontaneous extradural hematoma is a rare
complication of sickle cell disease, it should be suspected
when patients present with a sudden headache or other signs
of intracranial hypertension. The search for bone lesions and
hemostasis disorders, particularly thrombocytopenia, should
be a concern. The existence or the risk of occurrence of the
latter complication should guide the therapeutic approach.
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Fig. 3 Angioscan demonstrating the absence of malformation. (A) Sagittal view. (B) Axial view. (C) Arterial three-dimensional reconstruction.
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