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Case report 

Splenic abscess secondary to COVID-19 infection – A case report 
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A B S T R A C T   

Introduction and importance: The sequelae of COVID-19 infection are largely unknown. There are reports of ab-
scess formation in patients with recent COVID-19 infection, likely due to the formation of microthrombi sec-
ondary to endothelial damage. This case report describes an unvaccinated patient who presented with a large 
splenic abscess after recent symptomatic COVID-19 infection. 
Case presentation: A man in his forties with recent symptomatic COVID-19 infection presented to the emergency 
room with worsening left-sided abdominal and flank pain associated with subjective fever and chills. On physical 
exam he was significantly tender to palpation in the left hemi-abdomen with a palpable left upper quadrant mass. 
CT scan demonstrated a large intra-splenic fluid collection. He underwent drainage by interventional radiology 
with return of 400 cm3 of purulent material, which grew Staphylococcus aureus. Blood cultures were negative and 
transesophageal echocardiogram revealed no endocarditis. Further workup by infectious disease revealed no 
identifiable source of the splenic abscess. The patient was treated with intravenous antibiotics and clinically 
improved without surgical intervention. 
Clinical discussion: Several studies have shown that SARS-CoV-2, the virus that causes COVID-19, injures the 
endothelium resulting in endothelial dysfunction. This dysfunction creates a prothrombotic state leading to the 
formation of thrombi in both large and small vessels. It has been suggested that microthrombi may contribute to 
the formation of abscesses. 
Conclusion: In the absence of other etiologies despite a thorough workup, it is believed that this patient's recent 
COVID-19 infection led to the formation of microthrombi within his splenic vasculature allowing for abscess 
formation.   

1. Introduction 

The sequelae of COVID-19 infection are largely unknown. There are 
reports of abscess formation in patients with recent COVID-19 infection, 
likely due to the formation of microthrombi secondary to endothelial 
damage. This case report describes an unvaccinated patient who pre-
sented with a large splenic abscess after recovering from a symptomatic 
COVID-19 infection. Microthrombi within his splenic arterioles are 
believed to have caused his splenic abscess. Given COVID-19's continued 
prevalence within communities, it is important to recognize this new 
etiology of splenic abscess formation. This case has been reported in line 
with the SCARE 2020 criteria for case reports [1]. 

2. Case presentation 

A man in his forties with a history of obstructive sleep apnea (OSA), 

asthma, nephrolithiasis and recent COVID-19 infection presented to the 
emergency department with worsening left-sided abdominal and flank 
pain associated with subjective fever and chills. He denied prior sur-
geries and took no medications. Family history was significant for hy-
pertension in his mother. He denied tobacco and recreational drug use. 
He reported he consumed two standard alcoholic drinks weekly. Upon 
presentation he had a temperature of 37.5 ◦C and was tachycardic to the 
130 s. On physical exam he was tender to palpation in the left hemi-
abdomen and there was a palpable, tender mass in the left upper 
quadrant. Labs were significant for a leukocytosis of 21.4 and platelet 
count of 1198. He denied recent travel, trauma, and intravenous drug 
use. He tested positive for COVID-19 several weeks prior to presentation 
and was symptomatic with myalgias, cough, and shortness of breath. He 
was unvaccinated against COVID-19. 

Blood cultures were obtained in the emergency department. CT 
chest, abdomen and pelvis demonstrated mixed ground-glass interstitial 
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opacities in both lungs consistent with resolving sequela of recent viral 
pneumonia and a 19 × 15 × 20 cm cystic structure in the left upper 
quadrant with mild surrounding inflammation and edema (Figs. 1 and 
2). Of note, a CT scan from several months prior showed a normal 
spleen. This mass was concerning for an evolving subcapsular hema-
toma, splenic cyst, or splenic abscess. Interventional radiology was 
consulted and a CT-guided 10.2 Fr drain was placed with return of 400 
cm3 of tan purulent material (Fig. 3). This material was sent for gram 
stain and culture. Transesophageal echocardiogram was completed and 
showed no evidence of endocarditis. Blood cultures eventually grew no 
organisms. COVID-19 antibodies were detected, confirming prior 
infection given the patient's unvaccinated status. 

The patient was initially started on broad-spectrum antibiotics 
including ceftriaxone, metronidazole, and vancomycin. He was 
admitted to the medicine service with infectious disease consultation. 
General surgery was consulted; however, given the patient's clinical 
improvement, splenectomy was not recommended. Cultures subse-
quently grew Staphylococcus aureus and he was transitioned to cefazolin 
monotherapy. His leukocytosis resolved and a PICC line was inserted in 
anticipation of a prolonged antibiotic course. He was discharged with 
his drain in place and a 4-week course of cefazolin. 

Due to continued drain output, his antibiotic course was extended by 
2 weeks. Approximately 6 weeks after drain placement his output had 
decreased to less than 10 cm3 for several days. He underwent a drain 
study with radiology that demonstrated collapse of his abscess cavity 
and his drain was removed (Fig. 4). At a recent follow-up appointment 
roughly 2.5 months after initial presentation, the patient was afebrile 
with no signs of infection. 

3. Clinical discussion 

Several studies have shown that SARS-CoV-2, the virus that causes 
COVID-19, injures the endothelium, resulting in endothelial dysfunc-
tion. This creates a pro-thrombotic state leading to the formation of 
thrombi in both large and small vessels. It has been suggested that 
microthrombi may contribute to the development of acute respiratory 
distress syndrome (ARDS) as well as dysfunction in other organs, such as 
the heart and brain [2,3]. 

There have been reports of abscess formation in patients with recent 
COVID-19 infection. Al Zarooni et al. published a case series in which 
three patients with COVID-19 developed splenic abscesses without other 

obvious etiologies [4]. Liemarto et al. describe a patient presenting with 
multiple necrotic liver abscesses believed to be secondary to his recent 
COVID-19 pneumonia [5]. The proposed mechanism by which these 
abscesses form involves microthrombi within the vasculature that allow 
for bacteria to grow and form an abscess. 

Splenic abscesses are typically seen in the context of bacteremia and 
occur in up to 5 % of patients with infective endocarditis; however, they 
can also be seen post-procedurally following splenic artery embolization 
or after blunt trauma to the abdomen. A variety of parasitic infections 
are also associated with splenic abscesses. Splenic abscesses are un-
common and have an estimated incidence between 0.07 and 0.2 %. Two 
thirds of patients are found to have a single abscess with the remaining 
one third having multiple abscesses [6]. 

A triad of fever, left upper quadrant abdominal pain, and leukocy-
tosis is associated with splenic abscesses; however, it is reportedly only 
present in one third of cases [6]. In a single-institution review of thirty 
patients with pyogenic splenic abscesses, Ng et al. report the presence of 
this triad in the majority of their patients. Furthermore, this triad, in 
combination with certain imaging findings including splenic fluid 
collection, splenic cystic lesions, gas within the spleen, or progressive 
enlargement of a splenic lesion, had a rate of diagnosis for splenic ab-
scess of 86.7 % [7]. Among imaging modalities, computed tomography 
(CT) is considered the gold standard for diagnosis of splenic abscesses 
[6]. 

Once a splenic abscess has been diagnosed, treatment should be 
initiated with broad-spectrum intravenous antibiotics. Blood cultures 
may be used to guide antibiotic selection; however, aspirate from the 
abscess should be sent for bacterial culture and ultimately guide anti-
biotic therapy [8]. Traditionally, splenectomy has been the standard of 
care for splenic abscesses, though, given the spleen's important immu-
nologic function, its removal is associated with risk of overwhelming 
post-splenectomy infection (OPSI). Recently, percutaneous drainage has 
become the favored initial intervention for splenic abscesses. One meta- 
analysis of splenectomy versus percutaneous drainage for splenic 

Fig. 1. Axial imaging demonstrating large uniloculated cystic structure within 
the spleen. 

Fig. 2. Coronal view of large uniloculated cystic structure within the spleen.  
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abscesses shows a complication rate of 26 % and 10 %, respectively [9]. 
Although not significant, this trend towards fewer complications with 
percutaneous drainage nonetheless gives credence to splenic preserva-
tion. With percutaneous drainage, the patient both avoids a major 
operation and maintains the immunologic function of their spleen. 

The concept of splenic preservation has become more popular, 
especially in the trauma literature. The use of splenic artery emboliza-
tion has increased and become the first-line treatment for splenic in-
juries in hemodynamically stable trauma patients [10]. Splenic artery 
embolization preserves the spleen's immunologic function while 

preventing further hemorrhage [11]. Splenic preservation is even more 
important in children, as the risk of OPSI is greater [12]. In the pediatric 
population, in cases of trauma, splenic abscess, or congenital abnor-
malities such as wandering spleen, splenic preservation should be 
attempted prior to splenectomy [13–15]. In both adult and pediatric 
patients who ultimately require splenectomy, patients should receive 
vaccinations against encapsulated organisms including H. influenza type 
b, pneumococci, meningococci, and influenza. Furthermore, asplenic 
patients who develop fever should be treated with empiric antibiotics 
given the risk of rapid sepsis and possible death [16]. 

4. Conclusion 

In the absence of other etiologies despite a thorough workup, it is 
believed that this patient's recent COVID-19 infection led to the forma-
tion of microthrombi within his splenic vasculature allowing for abscess 
formation. He was successfully treated with intravenous antibiotics and 
spleen-preserving percutaneous drainage. Physicians should be aware of 
this etiology of abscess given the continued presence of COVID-19 in our 
communities. 
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Fig. 3. Pigtail catheter placement by interventional radiology.  

Fig. 4. Drain study demonstrating collapse of abscess cavity.  
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