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ABSTRACT
Sickle Cell Disease (SCD) is the most common inherited disorder in sub-Saharan Africa. Cerebrovascular accident is a catastrophic
complication of SCD and a leading cause of death in both children and adults. If in developed countries, diagnosis and treatment of
strokes in SCD patients have evolved well, this is not the case in low-income countries. From 2 cases, we reported the technical means
at our disposal for the management of this type of stroke in semi-urban areas such as the city of Kara.
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INTRODUCTION
Sickle Cell Disease (SCD) is the most common inherited disorder
in Sub-Saharan Africa (SSA) [1] and is recognized by the World Health
Organization as a global public health concern [2]. Cerebrovascular
Accident (CVA) is a catastrophic complication of SCD and a leading
cause of death in both children [3] and adults [4]. The reported risk of
ﬁrst CVA in the ﬁrst 20 years of life is 0.761 per 100 patient-years [5].
In developing countries, studies are available on the different aspects
of stroke in sickle cell. For example, recent data on prevalence and
incidence have been obtained from the Cooperative Study of Sickle
Cell Disease (CSSCD) of more than 4000 patients with SCD observed
in 23 US clinical centers over 10-year period [6]. In Sub-Saharan
Africa, few studies are available and mainly concern pediatric cases
[7-9]. Although publications have been made in Togo on sickle
cell disease [10-12], none reports neurological complications such
as stroke and their management. We report two cases of strokes in
SCD and the particularity of their management in a center of limited
technical tray.

CASE REPORTS
Case 1
A 25-year-old women right-handed, with sickle cell disease
hemoglobin SC, without follow-up, transferred from the gynecologyobstetrics department to the medical department on April 03, 2019 for
a left sided deficit that occurred on the third day of a cesarean section.
There was no history of heart disease, hypertension, diabetes mellitus,
oral contraceptive intake, smoking or stroke. She is primigest and
primiparous. She had a cesarean section three days earlier at 34 weeks
of amenorrhea following an episode of vaso-occlusive crisis. When
she was admitted to the medical department, she had a good general
condition, an axillary temperature of 38°C, a blood pressure of 124/80
mm Hg, a weight of 65 kg and a height of 167 cm, corresponding
to a Body Mass Index (BMI) of 23.3kgm-2. Neurologically, she was
conscious, vigilant with no memory or language impairment. There
was left visuospatial neglect and left hemiasomatognosia; an acute
left pyramidal syndrome predominantly brachio-facial with a muscle
strength of 0/5 in the upper limb and 2/5 in the lower limb, tactile and
thermoalgic hypoesthesia of the left half body as well as impairment
of the deep sensitivity of the left half body. Examination of the cranial
nerves revealed a Homonymous Left Lateral Hemianopia (HLH)
without involvement of extrinsic or intrinsic oculomotricity, a left
central facial palsy. There was no sign of Claude Bernard Horner
Syndrome (CBH). Heart sounds were steady at 102 beats per minute
(bpm) with no murmur. Peripheral pulses were synchronous with
the heart sounds. There was no peripheral sign of heart failure or
phlebitis. Lung auscultation was normal. The examination of the
digestive, splenoganglionic, otorhino-laryngologic, urogenital, skin
and integuments systems was normal. The operative wound was
clean. The brain CT scan without injection revealed a zone of right
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triangular fronto-parietal hypodensity forming part of an ischemic
stroke in the acute phase of the superficial territory of the right
Middle Cerebral Artery (MCA) (Figure 1). The complete blood count
showed neutrophilia at 15,200 per mm3 associated with anemia at
7 g/dl, a Mean Corpuscular Hemoglobin (MCH) at 21 pg, a Mean
Corpuscular Hemoglobin Concentration (MCHC) at 17 mmol/l
and a Mean Corpuscular Volume (MCV) at 67 fl. The Erythrocyte
Sedimentation Rate (ESR) was 62 mm. Plasma glucose level, renal
and hepatic functions, plasma electrolyte levels, total cholesterol and
its fractions were without abnormalities. Serologies of hepatitis viral
markers and Human Immunodeficiency Virus (HIV) were negatives
as well as syphilis serology (TPHA-VDRL). The Electrocardiogram
(ECG) was recorded in sinus rhythm at 102 bpm. A Transthoracic
Echocardiography (TTE) and a doppler study of neck vessels were
normal. Sickle cell disease hemoglobin SC has been identified as the
etiology of stroke in this patient. She had transfusion exchanges in the
form of bloodletting-transfusion in association with hyperhydration.
She was receiving enoxaparin 0.4 ml per day and an antiplatelet drug
(Kardegic 160 mg per day) with prevention of a stress ulcer with
40 mg omeprazole per day. Physiotherapy and psychotherapy have
been done. Antibiotic administration (Ofloxacin 200 mg every 12
hours) has been done in this context of fever and neutrophilia. The
clinical course was a recovery of motor skills which was 2/5 in the
upper limb and 4/5 in the lower limb on the 9th day. The biological
inflammatory syndrome normalized within one week but ofloxacin
was continued orally for 3 weeks. She was discharged after 12 days of
hospitalization with a Rankin score of 2/5. The transfusion program
was continued. At 3 months, the motor skill was 4/5 in the left limbs
with a Rankin score at 90 days of 1/5. Follow-up with a hematologist
was recommended.
Case 2
10-year-old patient, right-handed student, admitted in the
pediatric department of Kara Teaching Hospital on August 19,

a

b

Figure 1: Non-contrast CT showed territorial infarction in the right middle
cerebral artery territory from the insular/perisylvian to the fronto parietal
cortex involving mainly the superior division of the MCA but sparing the
lenticulostriate territory.
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2018 for a sudden motor deficit of the right half-body associated
with a language disorder 24 hours before her admission. She had
been receiving treatment for an acute respiratory infection with
antibiotic (amoxicillin-clavulanic acid and ciprofloxacin) a week
earlier. On the sixth day of her treatment, she reported a heaviness
in her right half-body which rapidly worsened and then followed a
speech disorder. The patient is known for homozygous sickle cell
anemia (SS) and is monitored regularly by a hematologist. There was
no other associated comorbidity. His vaccination was up to date.
On examination, she was in good general condition, had 38.2°C of
temperature. She had normal consciousness and an aphasia, Broca’s
type. There was a predominantly brachiofacial right acute pyramidal
syndrome with a force of 3/5 in the upper limb and 5/5 in the lower
limb. Deep tendon reflexes were reduced on the right side and the
ipsilateral plantar cutaneous reflex was indifferent. Tactile and
thermoalgic hyposesthesia without impairment of deep sensitivity
was present in the right hemibody. Examination of the cranial nerves
revealed right HLH. There was no meningeal syndrome. The heart
rate was regular and synchronized with the peripheral pulses. There
was no heart murmur. Lung auscultation was normal. The brain
CT scan performed 48 hours after the deficit showed a left frontal
ischemia corresponding to the territory of the superficial branch of
the left Sylvian artery, in particular the M3 segment (Figure 2). The
ECG was normal. Laboratory tests showed high gamma globulin
levels, C-Reactive Protein (CRP) at 24 mg/l, an ESR at 63 mm at the
first hour, microcytic anemia with the rate of hemoglobin at 6.2 g/
dl. A TTE did not show any abnormalities of the heart cavities or
myocardium. Bacteriological Examination of Urine (BEU) and
blood culture were negative. Hemoglobinopathy has been identified
as the etiology of this stroke. She received antiplatelet therapy with
Kardegic 75 mg per day, enoxaparin 0.4 ml per day, physiotherapy,
speech therapy and psychological support. Transfusion exchange
sessions were held. Systematic hyperhydration and analgesic with
paracetamol 15 mg/kg every 6 hours. Apart from the inflammatory
syndrome which may be related to the sickling, the pre-existing
respiratory infection before her admission and the fever motivated
the continuation of the antibiotic therapy with Ofloxacin at a dose
of 15 mg per day in 2 administrations. The clinical course was good
with almost complete recovery of speech and motor skills in the
right upper limb at day 6. The biological inflammatory syndrome
normalized within one week but ofloxacin was continued orally for
15 days. She was discharged after 16 days in hospital with a Rankin

Figure 2: Non-contrast cranial CT scan showed small infarct in the left middle
cerebral artery territory involving one of superﬁcial branches.
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score of 1/5. The transfusion program was continued. At 3 months of
the episode, speech was normal, motor skills of the upper right limb
restored except for dexterity when writing. The 90-day Rankin was
0/5. Follow-up by the hematologist should be continued.

DISCUSSION
We have reported 2 cases of stroke in patients with SCD, double
heterozygous SC for one and homozygous SS for the other. The two
patients are female, aged 10 and 25. In both cases, it was an ischemic
stroke. Indeed, in regions where the condition is prevalent, including
Africa and parts of the USA and Europe, SCD is typically the most
common cause of overt stroke in children [13-15]. Adults with SCD
are also affected, with rising prevalence and incidence with age [1618]. Marks LJ, et al. [7] reported in 2018, after a systematic review of
the literature that approximately 60 000 children in SSA have strokes
related to SCD. Early studies found that approximately 75% of the
strokes were ischemic and the remainder were hemorrhagic [19]. This
large predominance of ischemic stroke is also revealed by our study.
The prevalence of CVA in all forms of SCD (HbSS, HbSC, HbSβ
thalassaemia) was 3.75% overall, ranging from 0.11% in those under
2 years old to 7.62% of those aged 40-49 years [20]. This prevalence
is variable. In France the prevalence was 3.2% in those with HbSS,
1.2% in HbSC patients [21]. In a Brazilian, the overall prevalence
of overt stroke was 5.1% (3-7.2%) [22]. In some countries of SSA
like Cameroon, Kenya, Nigeria, the prevalence of stroke relative
to SCD was respectively 6.7%, 3.3% and 9.1% [23-25]. In terms of
pathophysiology, the understanding of the mechanism of stroke in
sickle cell disease has evolved considerably. For ischemic stroke, it was
traditionally hypothesized to be due to increased viscosity of sickled
red blood cells causing stasis and downstream ischemia. However, this
hypothesis does not fully explain the etiology of the large vessel CVAs
that mark this disease. Current research suggests that early events
in the pathogenesis of stroke are the attachment of sickled cells to
vascular endothelium where endothelial activation and damage occur
[26]. Patients with SCD have been shown to have high expression of
endothelial and erythrocyte adhesion molecules [27]. Procoagulants,
such as von Willebrand factor [28], fibrinogen [29] and thrombin
[30], have also been implicated. Chemoattractants, cytokines and
adhesion molecules recruit leukocytes that can cause microvascular
obstruction and ischemia [31-32]. This proinflammatory state
leads to intimal hyperplasia, fibrosis and, ultimately, thrombosis
[26]. Additional research has implicated Nitric Oxide (NO) and
NO-related pathways as part of the pathophysiology of stroke. For
hemorrhagic stroke, imaging studies have demonstrated a high
prevalence of cerebral vasculopathy in patients with SCD. The latter
have been shown to develop cerebral aneurysms, although their
exact prevalence is unknown. Aneurysms are the most common
identified cause of hemorrhagic stroke in adult patients with SCD
[33]. Compared with patients without SCD, aneurysms in SCD
patients are often multiple, have an increased propensity for the
posterior cerebral circulation and may be prone to rupture at smaller
sizes [34]. Patients with SCD are also subject to silent infarcts. Their
pathogenesis is different from ischemic or hemorrhagic strokes as
they involve small vessels in watershed distributions instead of the
larger cerebral vessels [35]. However, these theories are under active
research. The diagnosis of stroke in sickle cell patients is identical to
that of non-sickle cell patients. It is mentioned in the clinic when a
focal neurologic deficit sets suddenly. Cerebral imaging, CT scan or
MRI can be used to confirm this diagnosis. However, CT scans are
limited in their ability to detect acute infarct [36]. In our context with
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limited resources and insufficient infrastructure, our 2 patients only
performed the cerebral CT scan which, however, made it possible
to identify the ischemia. Apart from this imaging, other ancillary
tests must be carried out at the acute stage of the stroke. Initial
laboratory evaluation should include a complete blood count with
differential and reticulocyte count, coagulation studies, hemoglobin
quantification to determine the hemoglobin S percent, blood
chemistries and evaluation for meningitis if clinically indicated.
The patient’s blood should be typed and screened for any red blood
cell antibodies. If there is enough clinical concern, MRI/MRA/
magnetic resonance venography with diffusion-weighted imaging is
the preferred modality for evaluating ischemic stroke, vasculopathy
and eliminating dural venous sinus thrombosis as the etiology of
the event [37]. Intravenous fluids should be carefully monitored to
maintain euvolemia. Additional supportive care measures to control
glucose, maintain cerebral perfusion pressure and reduce fever
should be performed. Currently, there is no role for anticoagulation
or antifibrinolytics as they have not been studied in patients with SCD
and may increase the risk of hemorrhagic conversion [36]. A manual
or automated exchange transfusion should be performed with a goal
of decreasing the hemoglobin S to below 30% and increasing the
hemoglobin to 10-12 g/dl to improve oxygen carrying capacity [38].
The manual transfusion exchanges of our patients were not followed
by monitorring of the level of hemoglobin S because of the long
time usually necessary to obtain the results of the electrophoresis of
hemoglobin in our hospital practice. However, the hyperhydradation
was done in order to reduce blood viscosity. The absence of a sickle cell
crisis or other complication suggests that our treatment had a positive
effect on the outcome. For the secondary stroke prevention, Chronic
Transfusion Therapy (CTT) has long been used. Transfusions are
generally administered every 3-4 weeks with the goal to maintain the
hemoglobin S under 30% of the total hemoglobin. Without treatment,
the risk of recurrent stroke is approximately 70% [33], but with CTT,
that risk is reduced to 10-20% [39-41]. Attempts to discontinue CTT
after periods of up to 10-12 years resulted in a high rate of recurrent
stroke, so lifelong treatment is recommended [42]. It is well known
that CTT is complicated by potential risks of alloimmunization [43],
infectious disease exposure [44] and iron overload [45]. It is with this
in mind that we have not continued the transfusion exchanges in our
patients since we do not have the necessary equipment to monitor the
iron load and the risk of related alloimmunization. An antiplatelet
aggregant has been used in our patients for secondary prevention.
Long-term follow-up with a hematologist was recommended in
order to put them on Hydroxycarbamide, a treatment that the two
patients did not have before the stroke episode. Single institutions
have explored hydroxyurea as an alternative therapy for secondary
stroke prevention in pediatric patients with SCD in countries where
blood products are scarce. One institution in Jamaica followed 43
children with SCD with evidence of acute ischemic stroke between
2000 and 2009 [46]. Of these, ten initiated therapy with hydroxyurea
alone. In those patients, the incidence of recurrent stroke was two
per 100 person-years, compared with 29 per 100 person-years in the
untreated group [46]. The place of Transcranial Doppler (TCD) is
very important in the management of stroke in patients with SCD at
all stages. It makes it possible to detect subjects at risk, to make the
etiological diagnosis in addition to the scan or MRI and to follow up
as a preventive measure [47].

CONCLUSION
Strokes cause significant morbidity and mortality in pediatric
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patients with SCD. Unscreened or unmonitored pediatric patients
constitute a group at high risk of cardiovascular accident, including
stroke. Fortunately, transcranial doppler can identify children at high
risk of developing ischemic stroke and chronic transfusion therapy is
very effective at preventing stroke in the high-risk group. This study
calls on us to make another more extensive one by monitoring sickle
cell patients benefiting from care in a suitable structure.
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