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Background: Posterior Reversible Encephalopathy Syndrome (PRES) is a clinico-
radiological diagnosis, characterized by distinctive neuroimaging features and non-
specific neurological symptoms including: visual disturbances, altered consciousness,
headache and seizures. The neuroimaging alterations are reversible and predominantly
posterior in the parieto-occipital region. PRES is classically suspected in patients with
severe hypertension, renal failure, autoimmune disorders, eclampsia, or
immunosuppressant medications. Also patients with sickle cell disease are exposed to
different forms of brain insults as part of their disease process. So far, PRES has been
reported in a few patients with sickle cell disease with some of these patients having
recurrent episodes.

Case: This case report presents a 35-years-old Sudanese male known case of Sickle Cell
Disease presenting with a full presenting picture of PRES included sudden onset of
headache, seizures, visual disturbances, and altered consciousness. While the patient had
exhibited near-all clinical traits of SCD, it was the vaso-occlusive crisis -in form of
priapism- that the most evident of symptoms and signs which had evolved to PRES.
Discussion: Few hypotheses have been established regarding the pathophysiology of
PRES. One believes that the sudden onset of hypertension causes breakdown in brain
autoregulation especially in the occipital area. This leads to hyperperfusion and
subsequent extravasation of proteins and fluids, forming a local vasogenic oedema.
Another suggests that the endothelial dysfunction due to sepsis and eclampsia is the
culprit mechanism of injury despite its association with ischemia and vasospasm.
Patients with sickle cell disease are exposed to different forms of brain insults as part of
their disease process, PRES has been reported in a few patients with sickle cell disease
with some of these patients having recurrent episodes. We are reporting this unique case
sickle cell disease and PRES to further highlight the coexistence of the two conditions.
Conclusion: This study highlights the potential association between sickle cell disease
and the development of PRES. As it is well explained as a result from the vaso-occlusive
crisis that takes place in brain blood vessels which leads to hypo-perfusion of the brain
and thus brain ischemia, also explained by the endothelial injury in PRES-associated
conditions which may lead to vascular instability and vasoconstriction.

Posterior Reversible Encephalopathy Syndrome, Sickle Cell Anemia, PRES,
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Posterior Reversible Encephalopathy Syndrome (PRES) Secondary to Vaso-Occlusive Crisis in a Sickle Cell Anemia Patient: A Case Report

1. INTRODUCTION

Posterior Reversible Encephalopathy Syndrome (PRES) is a clinic-radiological
diagnosis with distinctive neuroimaging features and non-specific neurological
symptoms including: visual disturbances, altered consciousness, headache and
seizures. The neuroimaging alterations are reversible and predominantly posterior
Hinchey et al. (1996). PRES was firstly described by Hinchy et al in 1996 when it
was identified as reversible posterior leukoencephalopathy syndrome Hinchey et al.
(1996). Several terms were suggested there after to describe the condition till finally
in 2000 the term Posterior Reversible Encephalopathy Syndrome was proposed by
Casey et al, who defined it as acute and subacute onset of headache and
manifestations of focal neurological signs Casey et al. (2000). Posterior Reversible
Encephalopathy Syndrome (PRES) was found in the context of certain conditions
mainly hypertension, eclampsia, renal failure, some autoimmune diseases and the
use of immunosuppressant and chemotherapy agents Triplett et al. (2022). PRES
can be encountered at any age from infants to elderly, but most commonly occur in
young or middle-aged adults with a mean age of 45 years Fugate et al. (2010), Lee
et al. (2008). Among adult population, PRES has been reported in 98% of patients
with eclampsia Brewer et al. (2013), in 2.7%-25% of patients following bone
marrow transplantation Reece et al. (1991), Bartynski et al. (2004), in 0.4%-6% of
patients following solid organ transplantation Bartynski et al. (2008), 0.84% of
patients with end stage renal disease Canney et al. (2015), and 0.69% of patients
with systemic lupus erythromatosis Lai et al. (2013). Patients with sickle cell disease
are exposed to different forms of brain insults as part of their disease process, with
up to 11% of young patients below 20 years of age showed definite stroke, while up
to 30% would display evidence of silent cerebral infarctions Ohene-Frempong
(1998), Switzer et al. (2006), Miller et al. (2001). So far, PRES has been reported in
a few patients with sickle cell disease with some of these patients having recurrent
episodes Nair & Testai (2011). We are reporting this unique case sickle cell disease
and PRES to further highlight the coexistence of the two conditions.

2. CASE PRESENTATION

A 35-years-old Sudanese male known case of Sickle Cell anemia with history of
heavy, serial blood transfusion was presented to the emergency room with severe
headache, periorbital and facial edema, blurring of vision, confusion, and projectile
vomiting, and generalized tonic- colonic seizures.

His past medical history revealed that 11 days prior to his current admission,
the patient had suffered from sudden onset of headache, located mainly in the
occipital area, dull and constant, with radiation to neck and shoulders. Aggravated
by coughing, sneezing, and straining, not relieved by analgesia, accompanied by
frequent attacks of visual deficits ranging from aumarosis fugax to complete loss of
vision lasting less than 15 minutes.

The headache had subside using imitriptrine tablets, 4 days before the recent
admission the patient had presented with a Sickle Cell vaso-occlusive crisis in a form
of priapism, one day prior the admission, the patient presented to the emergency
department with generalized tonic- colonic seizure, which treated by diazepam
10mg and phenytoin 750 mg loading, and 4L fluid infusion, on that same day the
patient started to vomit large amount of projectile vomiting 3 times per day, not
proceeded by nausea and not related to food intake. As well as he had suffered from
blurring of vision and attacks of hemianopia lasted for less than two minutes. On the
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day of admission, The examination upon admission revealed confusion with GCS
9/15, disorientation and blood pressure of 200/100 mm Hg. The patient suffered
from 4 attacks of generalized tonic colonic seizures, each attack lasted for less than
2 minutes accompanied by rolling up of the eyes and drooling of saliva, in the 3rd
attack the patient had passed urine. After each attack the patient was drowsy, he
had been treated by diazepam 10mg and phenytoin 750 mg loading and 100mg of
phenytoin in 100 ml of Normal Saline. The patient also developed periorbital and
facial edema. the patient continued to vomit large amount of projectile vomiting 3
times per day, not proceeded by nausea and not related to food intake and on the
4th day of admission patient had developed very severe attack of headache with
blurring of vision which had progressed and deteriorated to complete loss of vision,
which last for only 1 hour, funduscopic examination revealed bilateral disc oedema.

Peripheral blood picture identified extensive sickling pattern with reduction of
RBC mass; Figure 1. Further, laboratory tests revealed normal renal function and
serum electrolytes, liver function. his hemoglobin and platelet count were 4.7 g/dL
and 408,000/mm3, respectively, white blood cell count was elevated at
21,500/mm3; blood, urine cultures, and serology tests (HIV, hepatitis C, B)
produced negative results.

Figure 1
-

Figure 1 Showing Peripheral Blood Picture Showing Extensive Sickling Pattern, Variant Degrees of
Spherocytosis, Iron Deficiency Anemia and Reticulocytosis.

Brain imaging via computed tomography showed bilateral, symmetrical, diffuse
hemispheric edema; primarily involving the parietal and occipital regions of the
brain; Figure 2. The diagnosis of Posterior Reversible Encephalopathy Syndrome
secondary to hypertension, sickling crisis and fluid overload was made, and
treatment was initiated with the above-outlined therapy.

Figure 2 Showing CT-Brain Imaging with Extensive, Bilateral, Symmetrical Parieto-Occipital Hypo-
Attenuating Lesions; Resembling Diffuse Vascular Edema of the Brain Tissue

International Journal of Research - GRANTHAALAYAH 101


https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/

Posterior Reversible Encephalopathy Syndrome (PRES) Secondary to Vaso-Occlusive Crisis in a Sickle Cell Anemia Patient: A Case Report

3. DISCUSSION

We are reporting A 35-years-old Sudanese male known case of Sickle Cell
Anemia presenting with a full presenting picture of Posterior Reversible
Encephalopathy Syndrome (PRES), while our patient had exhibited near-all clinical
traits of SCA, it was the vaso-occlusive crisis -in form of Priapism- that the most
evident of symptoms and signs which had evolved to PRES.

Since the endothelial damage is playing a major part in the cerebrovascular
disease observed in Sickle Cell Anemia, and as PRES happens mainly due to
endothelial dysfunction which leads to cerebro-vascular autoregulation dysfunction
and vasogenic edema Frye (2009), it has been reported that patients with SCA are
at high risk of developing posterior reversible encephalopathy syndrome (PRES)
Frye (2009).

Priapism is a serious complication of sickle cell disease, which happens due to
vaso-occlusive crisis that affects the small and medium vessels of the penis, it is
reported in nearly more than the half of males with sickle cell disease Tarry et al.
(1987), Edmond et al. (1980), our patient had suffered from multiple episodes of
priapism had been managed variously starting from hydration and analgesia up to
simple and partial exchange transfusion to relieve the pain and preserve sexual
functions Seeler (1973), Walker et al. (1983). Priapism and acute neurologic events
are complications of sickle cell disease that have been considered to be rarely
happened and unrelated, yet there are some cases which reported to have an acute,
severe, transient neurological problems after Priapism partial exchange transfusion
therapy Rackoff (1992). this can be explained as the arterial circulation of the brain
is very common site of intimal hyperplasia and partial vascular occlusion in sickle
cell disease. Thus, these vessels are perfect sites of attachment for adhesive plasma
proteins, activated platelets, and residual sickle cells Francis & Johnson (1991),
Hebbel (1991), which leads to an increase in the levels of adhesive plasma proteins,
especially Von Willebrand factor and fibrinogen and also decrease levels of Protein
S Francis & Johnson (1991), Francis (1988).

As our patient also suffered from sudden onset of headache, in the occipital
area, dull and constant, with radiation to neck and shoulders, it is known that
headache is actually a very Headache is a very common neurological complications
found in SCA patients Niebanck et al. (2007), this happens mainly due to the
presence of poor cerebral vessel auto-regulation seen in SCA patients, which leads
to cerebral vasodilation without any increase in the blood flow Nath et al. (2000),
and that vasodilatation is the cause of the headache.

While clinical presentations of PRES are characterized by acute or subacute
onset of neurological symptoms Hinchey et al. (1996), it was headache the most
common symptom reported Li et al. (2020). according to a recent study Headache
develops in up to half of patients with PRES Legriel et al. (2012), and it is almost
always dull, diffuse, and gradual in onset as well described and presented in our
patient.

Seizures are the most common and frequent clinical presentation seen in PRES
Approximately up to 81% Legriel etal. (2012), Lee etal. (2008), Garg (2001). in the
majority of cases seizures were generalized tonic-clonic seizures Spencer (2015) as
perfectly well seen in our patient, yet it can range from absence seizures to
convulsive seizures. It might be seen as focal onset with following secondary
generalization or generalized from the very first moment. Multiple seizures and
status epilepticus (SE) are also frequent Brewer et al. (2013), Servillo et al. (2007).
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and typically occur within the first and second days of presentation Datar et al.
(2015), Kastrup et al. (2012).

Visual disturbance in PRES is very common and they vary from blurred vision,
hemianopia to complete cortical blindness Brewer et al. (2013), Servillo et al.
(2007). Those visual problems are mainly due to endothelial damage of the optic
nerve and the vasogenic edema of the brain Frye (2009). As our patient had
developed very severe attack of headache combined by blurring of vision which had
progressed and deteriorated to complete loss of vision, which last for only 1 hour,
funduscopy revealed he had disc edema.

Despite that PRES often affects the occipital regions, only 39% of patients whom
suffered from PRES reported visual symptoms Legriel et al. (2012), Brewer et al.
(2013). Those complained from reduced visual acuity, diplopia, visual field
problems, cortical and temporal blindness, color vision abnormality and visual
hallucinations, also in very recent study patients with PRES visual complaints
included; complaints bi-lateral vision loss in the majority of patients (64%), diplopia
in (27%), and unilateral vision loss, color abnormality, and pain with extraocular
movements each individually found in (9%) of patients Lifson et al. (2019).

Examination upon admission of the patient revealed confusion with GCS 9/15
and disorientation, confusion is well explained in our patient as a result from the
vaso-occlusive crisis that takes place in brain blood vessels which leads to
hypoperfusion of the brain and thus brain ischemia, also explained by the
endothelial injury in PRES-associated conditions which may lead to vascular
instability and vasoconstriction, with subsequent hypoperfusion, Bartynski (2008),
Faraci & Heistad (1998) and hence decrease the level of consciousness present in
PRES and Sickle cell brain vaso-occlusive crisis is seen.

4. CONCLUSION

We a report a peculiar case of Posterior Reversible Encephalopathy Syndrome
(PRES) in a sickle cell patient to highlight the potential association between sickle
cell vaso-occlusive crisis in the neuronal vascular beds which leads to hypo-
perfusion of the brain and thus brain ischemia, and associated endothelial injury
with subsequent development of the unique phenomenon of PRES.
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