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CLINICAL OUTCOME OF TRAUMATIC BRAIN INJURIES IN PATIENTS WITH
SICKLE CELL DISEASE: A TERTIARY CARE EXPERIENCE AND REVIEW OF
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ABSTRACT

Sickle cell disease (SCD) is a hereditary blood disorder characterised by an abnormality in the oxygen carrying capacity of haemoglobin molecule
inred blood cells. WHO has recognised 14 communities in South Gujarat amongst the tribal groups with high prevalence of SCD. Traumatic brain
injuries (TBI) can lead to increased secondary damage due to presence of hypoxia and hypotension; which are worsened in the presence of SCD
leading to grave outcomes. In one of this rare kind of study; 11 patients of TBI with SCD were analysed. 5(45.45%) patients had history of no
trauma or minor trauma with a mortality of 3(27.27%) patients out of 11. All (100%) patients had hypoxia and hypotension at the time of
presentation. A research on bigger scale is needed to identify specific interventions that may improve outcomes in this population.
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INTRODUCTION

Sickle cell disease (SCD) is an autosomal-recessive genetic disorder
that affects approximately 100,000 people in the United States and
millions worldwide' . According to the systematic analysis of Global
Burden of Disease Study 3.2 million people live with SCD, 43 million
people have sickle cell trait (i.e., are carriers of the mutation), and
176,000 people die of SCD-related complications per year'.

Traumatic brain injury (TBI) can have a range of clinical outcomes in
individuals with SCD. SCD is an inherited blood disorder that affects
the production of haemoglobin, which is the protein in red blood cells
that carries oxygen to the body's tissues. People with SCD have a
deficiency of healthy red blood cells and are at risk for TBI due to
fragility of red blood cells and reduced ability to carry oxygen to brain.
The clinical outcomes of TBI in individuals with SCD can vary widely,
depending on the severity of injury and the individual's overall health.
In some cases, TBI can result in temporary or permanent disability,
including difficulty with memory, attention, and problem-solving;
changes in mood or behaviour; and physical limitations such as
difficulty with movement or coordination.

In severe cases, TBI can be life-threatening, especially in individuals
with SCD who may have a weaker immune system and a reduced
ability to recover from injury. Treatment for TBI in individuals with
SCD may include medications to reduce swelling and inflammation,
physical therapy, and rehabilitation to help individuals regain their
cognitive and physical abilities.

METHODS

A retrospective study was done at department of Neurosurgery,
Government Medical College, Surat, Gujarat. A database for the case
series was created by searching the prospectively maintained TBI
database for the period of January 2015 to December 2021. Patients
case notes, electronic records and images were searched. Analysis was
done of age, sex, diagnosis of SCD, severity of trauma, time of
presentation following trauma, levels of oxygen and blood pressure at
time of presentation, Glasgow coma score (GCS) at time of
presentation. Computed tomography (CT) images were reviewed for
the type of lesion, size of lesion and mass effect of lesion. Management
of the patients were analysed along with operative notes if the patients
were operated. Finally mortality/GCS at the time of discharge were
analysed.

RESULTS

We report eleven patients presenting to our institution from 2015 to
2021. Patients belonged to the age group of 1.5 to 22 years with mean
age of 15 years. All patients were male. 3 patients were previously

diagnosed with SCD while 8 patients were newly diagnosed with TBI
at the time of admission. Regarding severity of trauma 3(27.27%)
patients had no history of trauma, 2(18.18%) had minor trauma and
6(54.54%) had trauma. 4(36.36%) patients presented in less than 6
hours, 4(36.36%) patients between 6 to 12 hours while 3(27.27%)
presented after 12 hours.

GCS at the time of presentation were mild, moderate and severe in
3,2and 6 patients respectively. 4(36.36%) patients had extradural
hematoma, 4(36.36%) had subdural hematoma, 2(18.18%) had
contusions while 1(9.9%) had contusion with subdural hematoma.
6(54.54%) were operated while 5(45.45%) patients were managed
conservatively. Out of 6 patients operated 2 had subdural hematoma
while 4 had extradural hematoma. Mortality was seen in 3(27.27%)
patients. At the time of discharge GCS was 15 in 4 patients, 14 in 2
patients and 13 in 2 patients. All the patients had hypoxia and
hypotension at the time of presentation and required aggressive
management for the same.

DISCUSSION

SCD is an umbrella term for all mutations in the B-globin gene that
precipitate the same clinical syndrome'. Sickle cell anaemia is caused
by homozygosity of the beta-S (B°) allele (located on chromosome
11p15.5), which differs from the wild-type f-allele by a single
nucleotide polymorphism dbSNP Rs334(T;T) in which GTG is
substituted for GAG in the sixth codon of the B-globin gene"**°. This
leads to replacement of a hydrophilic glutamic acid residue (Glu) with
a hydrophobic valine residue (Val) at the sixth position in the -globin
chain, resulting in a mutated haemoglobin tetramer HbS (o,8°,) in the
erythrocytes of individuals with sickle cell anemia” ‘. Homozygous
inheritance of the ° mutation (HbSS) or coinheritance of p° with other
mutations such as B° (HbSC), 8” (HbSD), B (HbSO/Arab), B* (HbSE),
or a B-thalassemia allele (HbS/B-thal’ or HbS/B-thal) leads to other
forms of SCD via multiple interlinked molecular and cellular
mechanisms.

WHO has recognised 14 communities in and around Surat amongst the
tribal groups of south Gujarat with high prevelance of SCD.
Government Medical College, Surat follows a strict protocol of
screening of SCD for any person admitted from these communities.

In our study we studied clinical outcomes of traumatic brain
pathologies in sickle cell disease as Brain injury is a major
complication in sickle cell anemia (SCA) patients because of its high
prevalence and devastating consequences. Historically, overt stroke
used to be the most distressing clinical complication in childhood but
its prevalence has dropped from 10% to 1-3% in high-income
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countries since the implementation of a preventive screening strategy
by transcranial Doppler (TCD) coupled with chronic transfusion
therapy in case of abnormal results.”""""'?

In sharp contrast, the contribution of silent cerebral infarcts (SCI) to
global neurovascular burden has emerged, following the improved
ability to detect subclinical lesions by magnetic resonance imaging
(MRI). SClI are found in up to 37% of SCA children before the age of 14
years, can be detected as early as 1 year old and their prevalence
increase with age.""*"*

In addition, SCI are frequently associated with neurocognitive
impairment.”™"* While overt ischemic stroke mainly occurs in the
arterial territory of internal carotid or middle cerebral artery (usually
with an associated stenosis or occlusion), silent infarcts tend to occur in
the border zone areas of the brain, mainly in the deep white matter,
including in patients without large vessel arteriopathy.

This observation highly suggests that SCI may be related to alterations
of perfusion and oxygenation.” However, no clear pathophysiological
process in SCI genesis has been demonstrated thus far, although
anemia, both chronic and acute, seems to be a significant contributor."
Conventional MRI shows brain injury in a pattern suggestive of
hemodynamic compromise but it does not directly assess cerebral
hemodynamics. By contrast, perfusion analysis by arterial spin
labeling (ASL) allows to better evaluate the cerebral hemodynamic
risk at a regional level, in a non-invasive manner, and may serve as a
screening tool to identify children at risk of SCIL.

Traumatic brain injury (TBI) is a common complication of sickle cell
disease (SCD) that can lead to significant morbidity and mortality.
SCD is a genetic disorder characterized by the production of abnormal
haemoglobin, which can cause red blood cells to become stiff and take
on a crescent shape. These abnormal red blood cells can obstruct small
blood vessels, leading to reduced blood flow and oxygen delivery to
various organs and tissues. TBI occurs when an external force causes
damage to the brain, and it can range in severity from mild to severe.

There is a higher incidence of TBI in individuals with SCD compared
to the general population, and TBI in SCD is often more severe and has
a higher mortality rate. SCD patients with TBI have a higher risk of
developing neurocognitive deficits and long-term disabilities,
including problems with memory, attention, and executive function.
They are also at increased risk for developing post-traumatic seizures,
hydrocephalus, and intracranial hypertension. It is important for
individuals with SCD to be aware of the increased risk of TBI and to
take precautions to prevent head injuries, such as wearing a helmet
when engaging in activities with a risk of head injury.

Several factors may contribute to the increased risk of TBI in
individuals with SCD. The abnormal red blood cells associated with
SCD can obstruct small blood vessels in the brain, leading to reduced
blood flow and oxygen delivery. This can make the brain more
vulnerable to injury and impair the brain's ability to recover from
injury. Additionally, SCD is associated with chronic inflammation,
which can contribute to brain injury and impair brain repair.

There is limited research on specific interventions for TBI in SCD, and
management is largely supportive. Treatment may include
medications to control seizures and manage intracranial pressure, as
well as rehabilitation to address cognitive and functional impairments.
Some studies have suggested that early and aggressive management of
TBIin SCD may improve outcomes. (18,19,20,21)

CONCLUSION

TBI is a common and serious complication of SCD that can lead to
significant morbidity and mortality. SCD patients with TBI are at
increased risk for developing neurocognitive deficits and long-term
disabilities, and management is largely supportive. Further research is
needed to identify specific interventions that may improve outcomes in
this population.
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