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ABSTRACT

Background: Malaria is one of the most prevalent infectious diseases in
Sudan, contributing significantly to morbidity and mortality. While most
clinicians are familiar with its typical presentations, spontaneous splenic
rupture is a rare but life-threatening complication that requires prompt
recognition and management.

Case-Presentation: We report the case of a 51-year-old male who
presented with acute left upper quadrant pain radiating to the left
shoulder following recent treatment for malaria. On examination, he was
hypotensive and tachycardic on arrival. Imaging revealed a sub-capsular
splenic hematoma with free peritoneal fluid, consistent with a Grade Il
splenic rupture. Despite initial conservative measures, his condition
deteriorated, necessitating emergency laparotomy and splenectomy.
Postoperative recovery was uneventful, and the patient was discharged in
good health with appropriate vaccinations.

Discussion: This case highlights the importance of maintaining a high index
of suspicion for spontaneous splenic rupture in patients with malariq,
especially in endemic regions like Sudan. Although conservative
management can be considered in hemodynamically stable patients,
splenectomy remains the definitive treatment in unstable cases.
Conclusion: Spontaneous splenic rupture is a rare but serious complication
of malaria that necessitates prompt diagnosis and appropriate
management. Early surgical intervention should be considered in unstable
patients to prevent fatal outcomes.
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Introduction

Malaria is one of the most significant parasitic diseases
affecting humans worldwide, responsible for an
estimated 500 million clinical cases and over 2.5 million
deaths annually, with the highest burden in sub-Saharan
Africa and Asia.3 The disease is caused by protozoan
parasites of the genus Plasmodium, transmitted to humans
through the bite of infected female Anopheles
mosquitoes.! Of the five known Plasmodium species that
infect humans—P. falciparum, P. vivax, P. ovale, P.
malariae, and P. knowlesi—P. falciparum and P. vivax are
the most clinically relevant due to their high morbidity and
mortality.’.2 P. falciparum is particularly notorious for
causing severe malaria manifestations, including cerebral
malaria, severe anemia, and multi-organ failure.3

In Sudan, malaria remains a leading cause of morbidity
and mortality. According to the World Health
Organization, over 1.8 million cases were reported in
2019, accounting for 12.4% of all diseases documented
by the national health sector, with a mortality rate of 13
per 10,000 cases.? Historical data indicate an even
higher burden, with approximately 9 million cases
annually and 44,000 malaria-related deaths reported in
2007.% The disease’s impact on the health system and
economy is substantial, particularly in endemic regions
such as Sudan, where transmission is influenced by factors
like seasonal rainfall, socioeconomic status, and access to
preventive measures.4>5

The human spleen plays a critical role in the immune
response against malaria. It serves as the primary site for
the clearance of parasitized erythrocytes and the
production of specific antibodies.® During malaria
infection, the spleen undergoes significant pathological
changes, including hyperplasia of the lymphoid follicles,
congestion, and increased phagocytic activity, often
resulting in splenomegaly.%” Splenic enlargement is a
common finding in malaria, reported in up to 80% of
patients in endemic areas.” However, this enlargement
also renders the spleen more susceptible to complications
such as infarction, subcapsular hematoma formation, and,
rarely, spontaneous rupture.®8

Spontaneous splenic rupture is a rare but potentially life-
threatening complication of malaria, with a reported
mortality rate ranging from 15% to 70% depending on
the underlying cause and promptness of intervention.” The
pathogenesis is multifactorial and not completely
understood, but proposed mechanisms include cellular
hyperplasia, venous congestion, vascular occlusion,
thrombosis, and increased intra-abdominal pressure from
activities like coughing or vomiting.® These factors may
lead to subcapsular hematoma formation and eventual
rupture of the splenic capsule.®.® Although P. vivax
infection has been more frequently associated with

splenic complications in some studies, P. falciparum can
also cause severe splenic involvement.2”

Clinically, patients with spontaneous splenic rupture may
present with vague symptoms such as left upper quadrant
pain, which may radiate to the left shoulder (Kehr's sign),
and signs of hypovolemia including tachycardia,
hypotension, and pallor.¢ Notably, up to 50% of patients
may lack overt abdominal symptoms, leading to delays
in diagnosis.® Imaging plays a crucial role in diagnosis,
with ultrasonography and computed tomography (CT)
being the most useful modalities.®

Management strategies for spontaneous splenic rupture
include conservative management for hemodynamically
stable patients and surgical intervention for those with
ongoing hemorrhage or hemodynamic instability.3.®
Historically, splenectomy was the standard treatment;
however, with advances in imaging and critical care,
conservative management is now increasingly considered
in selected cases.>8 Nevertheless, splenectomy remains
the treatment of choice in unstable patients who fail to
respond to resuscitative measures.3:>

This case report aims to highlight the clinical presentation,
diagnostic approach, and management of spontaneous
splenic rupture in malaria infection, emphasizing the
importance of recognizing this rare but serious
complication in endemic regions like Sudan. By sharing
this case, we hope to raise awareness and guide clinicians
in early recognition and appropriate management to
improve patient outcomes.

Case Presentation

A 51-year-old man with no significant past medical
history presented to the emergency department with a
two-day history of dull, aching pain in the left upper
quadrant radiating to the left shoulder. He denied any
trauma. Five days prior, he had been diagnosed with
malaria and treated with antimalarial medications. On
examination, he was tachycardic and hypotensive, with
tenderness and rigidity in the left upper quadrant.

A CT scan of the abdomen revealed a 4 cm subcapsular
splenic hematoma with free peritoneal fluid, consistent
with a Grade lll splenic rupture (Figure 1). The liver was
unremarkable, and no active bleeding was noted. Initial
conservative management, including intravenous fluids,
blood transfusions, and antibiotics, failed to stabilize the
patient. An exploratory laparotomy and splenectomy
were performed (Figures 2 and 3).

The postoperative course was uneventful. At a one-month
follow-up, the patient had fully recovered and received
vaccinations against pneumococcus, Neisseria meningitidis,
and Haemophilus influenzae.
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Figure 1: CT scan Pre-operative assessment

The post-splenectomy specimen shows an enlarged spleen with areas of subcapsular hemorrhage and discoloration,
suggestive of traumatic or pathological involvement.

© 2025 European Society of Medicine 3



Role of Splenectomy in Malaria Splenic Rupture

The excised spleen demonstrates gross features consistent
with splenomegaly and traumatic rupture, likely
secondary to malarial infection. This correlates with the
clinical picture of acute abdomen and hemorrhagic shock
in a patient with confirmed Plasmodium parasitemia.
Laboratory findings of anemia, thrombocytopenia, and
parasitemia support the diagnosis.

Discussion

Spontaneous splenic rupture (SSR) is a rare but
potentially life-threatening complication of malaria that
demands a high index of suspicion and prompt
intervention. It has been reported in both Plasmodium
falciparum and Plasmodium vivax infections, with P. vivax
historically considered more frequently associated with
splenic complications due to repeated cycles of infection
leading to chronic congestion and fibrosis.2” However,
more recent studies have confirmed that P. falciparum

infection can also result in severe splenic involvement,
including SSR.5:6:8

The exact pathogenesis of SSR in malaria is multifactorial
and incompletely understood. Proposed mechanisms
include marked reticuloendothelial hyperplasia leading
to increased intrasplenic tension, venous congestion
caused by sequestration of parasitized erythrocytes, and
vascular occlusion resulting in infarction and subcapsular
hematoma formation.¢8? Additional triggers—such as

Figure 3: Post-splenectomy specimen showing splenic rupture.

sudden increases in intra-abdominal pressure from
coughing, sneezing, or vomiting—can precipitate capsule
rupture in an already enlarged and fragile spleen.8?

Clinical presentation of SSR can be highly variable.
Patients typically present with left upper quadrant pain
that may radiate to the left shoulder (Kehr’s sign) and
symptoms of hypovolemia, including tachycardia,
hypotension, and pallor.6®8 However, as reported by
Yagmur et al,® up to 50% of cases may initially lack
classic abdominal symptoms, contributing to diagnostic
delays and increasing the risk of fatal outcomes. Imaging
is indispensable for diagnosis: ultrasonography is a
readily available, non-invasive modality that can detect
splenic enlargement, subcapsular hematomas, and free
intfraperitoneal fluid.¢8 Computed tomography (CT)
offers superior sensitivity and specificity, allowing precise
grading of splenic injuries, detection of small hematomas,
and assessment of active bleeding.o10

Management strategies for SSR hinge on the patient’s
hemodynamic status and the extent of the rupture. In
hemodynamically stable patients with contained
hematomas, conservative management—including strict
bed rest, antimalarial therapy, blood transfusions, and
close monitoring—has been successfully employed.38
Osman et al® reported successful non-operative
management in select patients, though they emphasized

© 2025 European Society of Medicine 4



the need for intensive monitoring and appropriate
imaging follow-up. Nonetheless, conservative
management carries a risk of delayed rupture and
sudden decompensation, especially in settings with limited
resources for close observation.8:10

For patients with ongoing hemorrhage or hemodynamic
instability, splenectomy remains the gold standard
treatment.3> This approach rapidly controls bleeding,
preventing fatal outcomes. In our case, despite initial
conservative  measures, the patient’s continued
hemodynamic  deterioration = mandated  surgical
intervention. Embolization of the splenic artery has been
described as an alternative to splenectomy in selected
patients, but it requires interventional radiology
expertise and equipment that may not be available in
many malaria-endemic regions.68.11

Post-splenectomy care is crucial to reduce the risk of
overwhelming  post-splenectomy infection  (OPSI),
primarily caused by encapsulated bacteria such as
Streptococcus pneumoniae, Haemophilus influenzae, and
Neisseria meningitidis.®'2 Vaccination against these
organisms is recommended preoperatively (if possible) or
in the early postoperative period, along with patient
education regarding prompt medical attention for febrile
illnesses.6

Conclusion

In conclusion, Spontaneous splenic rupture in malaria is a
rare but serious complication of malaria that requires a
high index of suspicion, especially in endemic areas.
While conservative management is an option in stable
patients, splenectomy remains the definitive treatment in
unstable patients. Early recognition, appropriate
imaging, and timely surgical intervention in unstable
patients are critical for improving outcomes. Preventive

measures, including vaccination, should always be part of
comprehensive patient care post-splenectomy.
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