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A B S T R A C T

Introduction: Malaria is a vector-borne disease caused by protozoa and a major cause of mortality and morbidity 
worldwide. Falciparum malaria causes most malaria-related deaths, and rarely is it associated with subdural 
hematoma.
Case presentation: We present a 40-year-old male diagnosed with falciparum malaria. The patient was on treat
ment for malaria when he developed neurological symptoms, and a CT scan showed subdural hematoma 
necessitating surgical intervention.
Discussion: This case highlights subdural hematoma as a very rare complication of falciparum malaria. There was 
a recurrence of the subdural hematoma within 2 weeks despite initial intervention, but the patient attained 
resolution of symptoms after re-evacuation.
Conclusion: Subdural hematoma is a very rare complication of plasmodium falciparum and physicians ought to 
have a high index of suspicion especially in endemic regions.

1. Introduction

Malaria is a deadly disease transmitted by mosquitoes and caused by 
the protozoan parasites: Plasmodium falciparum, Plasmodium ovale, 
Plasmodium malariae, and Plasmodium vivax. Among these, Plasmo
dium falciparum is responsible for over 90 % of malaria-related deaths 
worldwide. According to a 2019 report from the World Health Organi
zation, there were over 200 million cases of malaria, leading to about 
half a million deaths globally, with children under the age of five being 
the most affected demographic. Malaria is endemic in >90 countries, 
making it a significant threat to global public health [1].

Over 90 % of malaria deaths occur in Africa. Children and pregnant 
women are particularly vulnerable to severe falciparum malaria; how
ever, in regions with low endemicity and transmission, individuals of all 
ages are at risk due to low immunity [2].

An increased level of Plasmodium falciparum parasites in the 
bloodstream triggers an immune response, leading to the release of pro- 
inflammatory markers such as interleukin-10, tumor necrosis factor- 
alpha (TNF-alpha), and interferon-gamma. Plasmodium falciparum is 

known for its ability to adhere to various cells due to its erythrocyte 
membrane protein 1 (PfEMP1). This cytoadhesion allows the parasites 
to attach to the endothelium, platelets, and uninfected red blood cells, 
resulting in sequestration and obstruction of microcirculation. This 
interference impairs tissue perfusion and can lead to organ damage. 
Consequently, complications arise in the cerebral vasculature, mani
festing as a clinicopathological syndrome known as cerebral malaria. 
Additionally, the rupture of parasitized small blood vessels can lead to 
subdural hemorrhage [1,3].

Treatment is administered using antimalarial medications that are 
tailored to the specific species involved and the resistance patterns 
observed in the relevant geographical regions. The effective manage
ment of this condition has been increasingly challenged by the growing 
resistance of Plasmodium falciparum to a range of therapeutic agents 
[4].

Common complications of falciparum malaria include cerebral ma
laria, renal failure, disseminated intravascular coagulation, and hepatic 
dysfunction [4]. Subdural hematoma, which refers to the collection of 
blood under the dura matter, has been reported in some adults with 
severe falciparum malaria [5]. An acute subdural hematoma typically 
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occurs from the tearing of veins located between the arachnoid mem
branes and the dura mater. Head trauma is the most common cause of 
subdural hematomas, often resulting from motor vehicle accidents, falls, 
or assaults [6].

We present a case of an adult who developed recurrent spontaneous 
subdural hematomas while undergoing treatment for severe Plasmo
dium falciparum malaria. This condition is a very rare complication of 
malaria. We emphasize the importance of early imaging in patients 
experiencing neurological deficits due to falciparum malaria, as it helps 
to rule out subdural hematomas and enables prompt intervention to 
reduce the risk of mortality.

This case report has been reported in line with the SCARE criteria 
[7].

2. Case presentation

We present a case of a 40-year-old male who was admitted to our 
facility with a 2-day history of altered mental status and loss of con
sciousness on the day of admission. There was no trauma or seizures 
reported.

Four days before his admission, the patient was diagnosed with se
vere malaria and was undergoing treatment for it. He had experienced 
two previous episodes of malaria in the past two months, making this his 
third episode. During these malaria episodes, his main symptoms were 
headaches and generalized body malaise.

This was the patient’s first admission. There is no history of chronic 
illnesses, and there is no personal or family history of coagulopathies. 
The patient has no history of smoking or alcohol consumption.

During the general examination, no positive findings were noted. 
The neurological examination revealed that the patient had a Glasgow 
Coma Scale score of 12 (Eye – 3, Motor – 6, Verbal – 3). There were no 
signs of meningeal irritation or neurological deficits observed. The pa
tient’s vital signs were as follows: blood pressure of 145/84 mmHg, 
pulse rate of 62 beats per minute, respiratory rate of 14 breaths per 

minute, body temperature of 36.6 ◦C, and oxygen saturation of 98 % in 
room air. A CT scan of the head revealed an acute left subdural hema
toma with mass effect and a 13 mm midline shift as seen in Fig. 1A.

Initial Investigations revealed a white blood cell count of 8.13 × 109/ 
L (reference range: 4–11 × 109/L), with haemoglobin count of 11.9 g/dL 
(reference range: 11–16.5 g/dL), platelet count of 349 × 109/L (refer
ence range: 150–450 × 109/L), a C-reactive protein concentration of 
2.46 mg/dL (reference range < 5 mg/dL), Blood Urea Nitrogen of 4.6 
mmol/L (reference range: 1.79–6.43 mmol/L), Serum creatinine of 
51.36 umol/L (reference range: 59–104 umol/L), Total Serum bilirubin 
was 8.08 umol/L (reference range: 0–21 umol/L), Direct Serum Bili
rubin was 4.48 umol/L (reference range: 0–5 umol/L), Serum SGOT/ 
AST of 14.2 IU/L (reference range: 0–40 IU/L), Serum SGPT/ALT of 
33.58 (reference range: 0–40 IU/L), Serum Gamma GT of 91.73 IU/L 
(reference range: 8–61 IU/L), Serum Alkaline Phosphatase of 50.98 IU/L 
(reference range: <250 IU/L), Serum Sodium of 133 mmol/L (reference 
range: 135–145 mmol/L), Serum Potassium of 4.11 mmol/L (reference 
range: 3.5–5 mmol/L), Serum Chloride of 95.78 mmol/L (reference 
range: 98–107 mmol/L), Prothrombin time of 12.8 s, Activated Partial 
thromboplastin time of 30.7 s, and International Normalized Ratio (INR) 
of 1.16 The rapid test for malaria antigen was positive for plasmodium 
falciparum with a parasite count of 50 trophozoites per 200 white blood 
cells. He had received a full dose of artesunate injections as treatment for 
malaria before his admission to our facility. Upon admission, he 
continued with a dose of four tablets of artemether-lumefantrine (40/ 
480 mg strength) at 0 and 8 h on the first day, followed by 12-h intervals 
for the next two days as part of his ongoing malaria management.

Emergency surgical intervention was done whereby, two left fron
toparietal and parietal occipital burr holes were drilled. There was 
liquified blood in the subdural space with membrane formation com
pressing the brain tissue, which was noted to be pulsating. All mem
branes were opened to expose the brain. About 50 cc of old blood was 
evacuated and irrigation with normal saline was done. After 24 h, a post- 
operative computed tomography (CT) scan of the head revealed that a 
significant hematoma had been evacuated. The scan showed a resolution 
of the mass effect with minimal evidence of midline shift. Additionally, a 
pocket of air was noted in the left frontal subdural space as seen in 
Fig. 1B.

The patient was discharged after 72 h, and a Computed Tomography 
Angiography (CTA) was performed to rule out other vascular causes of 
the subdural hematoma, as shown in Fig. 1C. Two weeks after discharge, 
the patient returned with a severe throbbing headache. However, there 
were no accompanying symptoms such as nausea, vomiting, visual 
changes, seizures, or alterations in mental status. Upon suspicion of a 
recurrent subdural hemorrhage, a repeat CT scan was performed, 

Abbreviations

CT SCAN Computed Tomography
MRI Magnetic Resonance Imaging
AVM Arterial Venous Malformation
WHO World Health Organization
PCR Polymerase Chain Reaction

Fig. 1. A. Baseline plain brain CT demonstrated acute subdural hemorrhage (arrowheads) with a midline shift of 13 mm (measured) 
B. Post burr hole and evacuation of subdural hematoma plain CT demonstrated a pocket of air at the left frontal subdural space (bolded arrows). A midline shift of 6.6 
mm was also observed (measured) 
C. Cerebral angiography demonstrated normal findings.
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revealing a subacute on chronic left subdural hemorrhage with a mass 
effect and a midline shift of 9.2 mm, along with left-sided cerebral 
edema as seen in Fig. 2A.

Magnetic resonance imaging of the brain revealed acute on chronic 
subdural hemorrhage, significant midline shift, subtle subfalcine her
niation, and early onset hydrocephalus as shown in Fig. 2B.

The left burr holes were opened, and blood was evacuated, with 
simultaneous irrigation of previous burr holes and opening of the pseudo 
membrane. The brain was expanded completely to obliterate the space.

The patient received preoperative dexamethasone, starting with an 
initial dose of 8 mg every 8 h. Postoperatively, the dosage was tapered 
down to 6 mg every 8 h for two days. Additionally, the patient was 
administered an intravenous dose of tranexamic acid at 1000 mg as a 
STAT dose, followed by 500 mg every 8 h for 48 h. The patient was also 
prescribed atorvastatin at a dosage of 40 mg to be taken at night for 2 
weeks. After completing this regimen, he was discharged and advised to 
continue follow-up as an outpatient.

3. Discussion

Subdural hematoma is defined as an accumulation of blood between 
the dura and arachnoid matter usually due to rupture of bridging veins 
following trauma or non-traumatic causes like coagulopathy, Arterial 
Venous Malformations (AVM) and ruptured aneurysm [8]. Recurrent 
subdural hematoma is the reaccumulating of ipsilateral hematoma 
following a surgical evacuation [9]. Malaria has been reported as a very 
rare cause of subdural hematoma and intracranial bleeds in a few cases 
around the world [10,11].

Malaria poses the greatest threat in tropical countries. As of 2022, 
around 96 % of global malaria related deaths occurred in 29 countries, 
with just four of these nations responsible for over half of the fatalities. 
Notably, Tanzania ranked as the fourth-highest contributor to this issue 
[2]. Our patient resides in Tanzania, which is a malaria-endemic 
country.

Malaria is diagnosed through the microscopic examination of stained 
blood smears, which aids in identifying specific species of the parasite. 
In this instance, Plasmodium falciparum was recognized. Additional 
diagnostic methods include rapid immunochromatographic tests for 
Plasmodium falciparum histidine-rich protein 2 and lactate dehydro
genase (LDH), as well as polymerase chain reaction (PCR) tests that 
detect parasite mRNA or DNA. Although PCR offers greater accuracy, it 

tends to be more costly and is often not readily available in many 
healthcare facilities in lower-income countries. The primary treatment 
for malaria involves administering antimalarial drugs, selected based on 
region-specific sensitivity patterns and the particular type of parasite 
identified [12,13]. Our patient was treated with intravenous Artesunate 
followed by oral artemether-lumefantrine as per the national guidelines 
for malaria treatment [12].

Malaria-induced coagulopathy, while rare, can disrupt the body’s 
normal clotting mechanisms, leading to abnormal bleeding, including 
intracranial hemorrhage. In Plasmodium falciparum malaria, there is 
significant malaria-induced coagulopathy that leads to bleeding through 
mechanisms such as thrombocytopenia, platelet dysfunction, and 
impaired fibrinolysis [14].

Plasmodium falciparum-infected erythrocytes (PFIE) contribute to 
the upregulation of tissue factor (TF) expression on endothelial cells, 
which serve as crucial activators of the coagulation process. This phe
nomenon may occur through direct interaction with the infected cells or 
through the stimulation of tumor necrosis factor (TNF), a potent acti
vator of TF [15].

PFIE also leads to the upregulation of adhesion molecules, such as 
von Willebrand factor (vWF), which plays a crucial role in platelet 
adhesion and aggregation. High levels of these molecules are observed 
in the early stages of the infection. Thrombocytopenia indicates an 
overconsumption or destruction of peripheral platelets [16].

Other key coagulation factors affected by the parasites include pro
tein C, Protein S, and Antithrombin III. Studies show an inverse corre
lation between clinical severity and drastic improvement of these factors 
upon treatment [15,16]. These mechanisms contribute to bleeding 
tendencies that can complicate spontaneous subdural hematoma as seen 
in our patient.

There have been a few reported cases of spontaneous subdural he
matoma as a complication of malaria. Huda et al. reported a case of a 
patient who presented with neurological symptoms 10 days after 
completing treatment for malaria and was subsequently diagnosed with 
a subdural hematoma, which is similar to our case. However, our patient 
developed symptoms on the fourth day of therapy for falciparum ma
laria [5]. Similarly, another case involved bilateral acute-on-chronic 
subdural hematoma, presenting with recurrent subdural hematoma 
and concurrent extradural and intraparenchymal bleeds [10]. While this 
case shared similarities with ours in terms of recurrent subdural hema
toma, our patient did not develop intraparenchymal or extradural 

Fig. 2. A. Plain CT of the brain, 2 weeks after initial treatment, demonstrated new mixed hyper and hypodense collections within the left subdural space (star) 
measuring 14.5 mm at the thickest point. It was causing a significant mass effect with a midline shift of about 9.2 mm. There was diffuse effacement of sulci at the left 
hemisphere. 
B. Plain MRI of the brain, 2 weeks after initial treatment, demonstrated left frontoparietal-temporal-occipital and temporal subdural collection (star) measuring 13 
mm at the thickest point, causing mass effect onto the adjacent sulci with significant midline shift(6 mm). There was Minimal subfalcine herniation. 
C. Plain CT of the brain, 4 weeks after initial treatment, demonstrated a hyperdense subdural collection in the left subdural space (arrows) with a hypodensity in the 
non-dependent part measuring about 8.6 mm on the thickest part. There was a mass effect and an ipsilateral sulcal effacement with a mild midline shift of about 
5 mm.
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bleeds. Instead, the recurrence of subdural hematoma in our patient 
occurred after the resolution of falciparum malaria, likely due to the 
chronic inflammation (neomembrane) rather than malaria itself.

Meta-analyses have identified factors such as hematoma architec
ture, pneumocephalus, and significant midline shift as contributors to 
subdural hematoma recurrence. Oish et al. attributed recurrence to the 
presence of fragile capillaries in neomembrane formation. Similarly, our 
patient exhibited risk factors for recurrence, including a separated he
matoma pattern with neomembrane, a.

13 mm midline shift, and pneumocephalus. Other known causes of 
recurrence, such as advanced age (over 75 years), liver disease, obesity, 
and anticoagulation therapy, were not present in our patient [17–19].

Some studies have reported a patient with concurrent infection with 
plasmodium falciparum and plasmodium vivax causing subdural he
matoma and resistant to treatment [20]. However, our patient only had 
plasmodium falciparum detected which responded well to treatment.

The diagnosis of a subdural hematoma is typically confirmed with a 
CT scan of the head, which is regarded as the gold standard. An MRI of 
the brain can also be used to provide a more detailed characterization of 
the bleed, especially in cases of chronic subdural hematoma where 
neomembrane formation is present, aiding in preoperative planning. 
MRI is particularly sensitive to detecting smaller bleeds that may be 
difficult to identify on CT scans. Additionally, CT angiography is 
essential for ruling out other neovascular causes of subdural hematoma, 
such as arteriovenous malformations (AVM) and cerebral aneurysms. 
Both CT and MRI are valuable not only for diagnosing subdural hema
tomas but also for predicting their recurrence in certain cases [17–19]. 
Our patient underwent serial CT scans of the head to diagnose recur
rence and monitor the response to surgical management of the subdural 
hematoma. Additionally, a CT angiography (CTA) was performed to rule 
out other vascular causes of the subdural hematoma.

Treatment options for subdural hematoma vary from conservative 
approaches to medical interventions, such as dexamethasone, atorvas
tatin, and tranexamic acid. The combination of surgery and pharmaco
therapy has been shown to reduce recurrence rates [21,22]. Surgical 
interventions for hematoma treatment may include burr hole drainage, 
which is the standard procedure, as well as craniotomy or endoscopic 
evacuation [23]. Indications for surgery in subdural hematoma include a 
hematoma thickness >10 mm or a midline shift of >5 mm, as observed 
on a CT scan of the head, regardless of the patient’s level of conscious
ness [24]. Our patient had a 12 mm midline shift, meeting the criteria 
for surgical intervention, and a 9.2 mm midline shift during the second 
presentation. Two burr holes were drilled in the left fronto-parietal and 
parieto-occipital regions for hematoma evacuation. A systematic review 
and meta-analysis by W. Liu et al., along with a randomized controlled 
trial by Sale D, demonstrated that postoperative drainage reduces the 
recurrence of subdural hematomas. However, they found that burr hole 
drainage or twist procedures do not significantly reduce recurrence rates 
or post-operative complications. While burr hole drainage is the stan
dard procedure, a comparison between single and double burr holes 
revealed no statistical difference in outcomes, with recurrence rates of 3 
% for single burr holes and 2.2 % for double burr holes [25,26]. The 
patient was scheduled for an outpatient follow-up clinic in which he 
progressed well with complete resolution of symptoms and hematoma.

4. Conclusions

Intracranial hemorrhagic complications, though rare in Plasmodium 
falciparum malaria, can present with nonspecific symptoms. Patients 
with altered consciousness or focal neurological signs should be evalu
ated for hemorrhagic complications, such as subdural hematoma. Early 
diagnosis and intervention can improve outcomes. While subdural he
matoma is uncommon in malaria, physicians should maintain a high 
index of suspicion in endemic areas, especially in patients with a history 
of malaria and neurological symptoms.
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