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Abstract
Splenic infarction (SI) is often associated with circulatory and hematological diseases and infections. Here,
we report a rare case of SI in an adult with infectious mononucleosis (IM) caused by the Epstein-Barr (EB)
virus. A 31-year-old male with an unremarkable medical history presented with abdominal pain and fever.
Contrast-enhanced computed tomography revealed focal SI. The splenic artery branching from the superior
mesenteric artery was <5 mm in diameter. The diagnosis of EB virus infection was made based on physical
examination and blood test results. As no evidence of cardiogenic disease, malignant lymphoma, or other
infections were present, a diagnosis of SI associated with IM was made. A symptomatic treatment was
administered, and the splenomegaly and SI improved two weeks after discharge. IM was assumed as the
cause of the focal SI.
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Introduction
Splenic infarction (SI) can be caused by cardiogenic emboli, atrial fibrillation, infective endocarditis,
lymphoma, collagen disease, or infections. SI is often asymptomatic, rarely results in splenic rupture or
hemorrhage [1], and requires careful follow-up when diagnosed.

Infectious mononucleosis (IM) is an infectious disease caused by the Epstein-Barr (EB) virus [2], and
approximately 90% of cases occur in early adulthood [3]. IM in childhood is mostly asymptomatic, but young
adults frequently present with symptoms including fever, pharyngitis, and cervical lymphadenopathy [4].
Blood tests reveal a significant increase in peripheral blood lymphocytes [4].

Cases of SI associated with IM have rarely been reported, and the true incidence is unknown [5]. Here, we
describe a case of a 31-year-old man with SI associated with IM.

Case Presentation
A 31-year-old man with no remarkable medical history presented with high fever and
right hypochondriac pain. A nearby physician prescribed antipyretic medication and monitored his progress;
however, his high fever and abdominal pain persisted for more than one week. The patient was transferred to
a local hospital. Abdominal contrast computed tomography (CT) revealed splenomegaly (splenic volume:
526 mL) and SI (Figure 1a). The splenic artery (SpA) and common hepatic artery (CHA) branched from the
superior mesenteric artery (SMA), but there was no evidence of SpA obstruction (Figure 1b). The patient was
then transferred to our hospital for further examination and treatment.
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FIGURE 1: Abdominopelvic computed tomography image with the
splenic infarction indicated by the blue arrows.
(a) is an axial image at admission. Splenomegaly with localized splenic infarction can be observed. The splenic
volume was 526 mL.

(b) is a coronal image at admission. The splenic artery (SpA; orange arrow) branches from the superior
mesenteric artery (red arrow). The maximum diameter of the SpA was 4.9 mm.

(c) is an axial image obtained on the fourth day of hospitalization. Splenomegaly remains unchanged, and there is
no enlargement of the infarcted area.

(d) is an axial image obtained two weeks after discharge. Splenomegaly has improved markedly, and the infarcted
area has shrunk. The splenic volume was 228 mL.

The physical examinations revealed pharyngalgia and striking pain in the right hypochondrium. Blood tests
revealed a white blood cell count of 11300/μL, with 11.6% of neutrophils and 70.9% of lymphocytes, an
aspartate aminotransferase (AST) level of 183 IU/L, an alanine aminotransferase (ALT) level of 245 IU/mL, a
lactate dehydrogenase (LDH) level of 853 IU/L, and a C-reactive protein level of 0.7 mg/dL. The results of the
coagulation tests showed a slightly elevated D-dimer level (4.7 μg/mL) and decreased activities of protein C
(63%) and protein S (63%). Tests for antinuclear antibodies, lupus anticoagulants, anti-cardiolipin antibody
Immunoglobulin G (IgG), and rheumatoid factor (RF) were negative. Serological tests revealed that IgG and
immunoglobulin M (IgM) for EB viral capsid antigens were negative and positive, respectively. IgG for EB
virus nuclear antigen (EBNA) was negative. Serological tests for cytomegalovirus, hepatitis B and C, and
human immunodeficiency virus (HIV) yielded negative results. There were no electrocardiographic
abnormalities; the echocardiographic findings were not suggestive of valvular disease or infectious
endocarditis.

The patient was diagnosed with SI associated with IM secondary to acute EB virus infection. We treated the
patient symptomatically, and his fever resolved, but his right quadrant tenderness persisted. Therefore, a
contrast CT scan was performed on the fourth day of hospitalization. The SI did not worsen (Figure 1c), and
blood tests showed a decrease in AST, ALT, and LDH levels. Therefore, the patient was discharged on the
fifth day of hospitalization. Physical examination two weeks later at the outpatient clinic showed a complete
remission of the right upper quadrant tenderness, and liver function tests and LDH levels returned to normal
ranges. The splenomegaly improved (splenic volume: 228 mL; 43% volume reduction), and the SI area
decreased (Figure 1d).

Discussion
We report a rare case of SI associated with IM due to acute EB virus infection. In general, the causes of SI are
as follows: 1) blood or bone marrow malignancy; 2) hypercoagulation states, including protein C or S
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deficiency; 3) thromboembolic disorders, including atrial fibrillation; 4) infection, including infective
endocarditis; and 5) autoimmune disorders [6,7]. The frequency of SI due to IM remains unknown. Im et al.
[1] reported that among 353 cases of infection-associated SI, only one (0.3%) was caused by the EB virus.

The mechanism of SI caused by IM is not clear, but several factors have been considered. First, the
splenomegaly associated with EB virus infection may result in blood flow disturbances [5]. However, relative
ischemia alone did not appear to be the cause of partial SI in the present case because the partial spleen was
not enhanced even in the equilibrium phase of contrast CT. Second, microthrombus formation may have
been triggered by the EB virus infection because of an underlying hematologic disease, such as hereditary
spherocytosis [8], protein C activity deficiency [9], or sickle cell disease [10]. Third, EB virus infection may
result in hypercytokinemia. Tumor necrosis factor (TNF)-α, a cytokine, is thought to inhibit the lysis of
intravascular fibrin and form microthrombi by promoting the production of plasminogen activator inhibitor
type-1, a fibrinolysis inhibitor [11].

There are two distinctive features of the case we reported. First, SI associated with the EB virus infection was
reported for the first time in a young adult. The patient tested negative for EBNA IgG and positive for EB
virus-viral capsid antigen IgM, suggesting a recent infection. It has been suggested that adolescents infected
with the EB virus for the first time recruit large numbers of previously produced cross-reactive memory T
cells in response to other viral infections, and IM occurs as a result of overreaction by the immune system
[12]. In this case, we speculate that the excessive immune response caused a cytokine storm, which resulted
in the suppression of protein C and S production and led to partial SI. Protein C and S production was
considered a secondary effect. Second, there were anatomical variations in the SpA. Anatomical variants in
which the SpA diverges from the SMA have been reported in less than 1% [13]. In a previous report,
anatomical variations in the vascular anatomy were cited as a cause of SI [14]. In another study, the average
SpA diameter was 5.9 mm on average [15]. In this case, the maximum SpA diameter observed was 4.9 mm. In
addition, the maximum SpA diameter at the time of symptom remission was consistent at 4.7 mm.

There is no previous literature that mentions the diameter of the SpA branching from the SMA, but the
smaller diameter of SpA in the present case might have been a factor related to the microembolization.
Furthermore, focusing on the diameter of the splenic vein in this case, the maximum diameter was 12 mm at
the time of admission, whereas it was 8.9 mm and thinner at the time of symptom remission. This suggested
that the demand for blood in the spleen increased at the onset of IM, and the narrow-diameter SpA could
not keep up with the supply, resulting in focal SI.

Conclusions
SI associated with IM caused by EB virus in adults is rare. The cause of SI is unclear, but it has been
suggested that an excessive immune response may be involved. In addition, a remarkable feature of this case
was the anatomical variation of the SpA. The small vascular diameter may have caused a relative
insufficiency of blood flow in the enlarged spleen due to IM. Further accumulation of cases is needed to
determine the cause.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. The Institutional Review
Board of the National Defense Medical College issued approval (approval no. 4610). Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
We would like to thank Dr. A. Kawana, Professor of the Division of Infectious Diseases and Respiratory
Medicine, National Defense Medical College, for his significant insights into the cases in this paper.

References
1. Im JH, Chung MH, Lee HJ, Kwon HY, Baek JH, Jang JH, Lee JS: Splenic infarction and infectious diseases in

Korea. BMC Infect Dis. 2020, 20:915. 10.1186/s12879-020-05645-9
2. Niederman JC, McCollum RW, Henle G, Henle W: Infectious mononucleosis. Clinical manifestations in

relation to EB virus antibodies. JAMA. 1968, 203:205-9. 10.1001/jama.203.3.205
3. Smatti MK, Al-Sadeq DW, Ali NH, Pintus G, Abou-Saleh H, Nasrallah GK: Epstein-Barr virus epidemiology,

serology, and genetic variability of LMP-1 oncogene among healthy population: an update. Front Oncol.
2018, 8:211. 10.3389/fonc.2018.00211

4. Nowalk A, Green M: Epstein-Barr virus. Microbiol Spectr. 2016, 4:10.1128/microbiolspec.DMIH2-0011-2015

2023 Kobayashi et al. Cureus 15(6): e40530. DOI 10.7759/cureus.40530 3 of 4

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1186/s12879-020-05645-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12879-020-05645-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.203.3.205?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.203.3.205?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fonc.2018.00211?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fonc.2018.00211?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1128/microbiolspec.DMIH2-0011-2015?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1128/microbiolspec.DMIH2-0011-2015?utm_medium=email&utm_source=transaction


5. Nishioka H, Hayashi K, Shimizu H: Case report: splenic infarction in infectious mononucleosis due to
Epstein-Barr virus infection. Am J Trop Med Hyg. 2021, 106:623-5. 10.4269/ajtmh.21-0943

6. Chapman J, Helm TA, Kahwaji CI: Splenic infarcts. StatPearls [Internet]. StatPearls Publishing, Treasure
Island (FL); 2023.

7. Park MY, Kim JA, Yi SY, Chang SH, Um TH, Lee HR: Splenic infarction in a patient with autoimmune
hemolytic anemia and protein C deficiency. Korean J Hematol. 2011, 46:274-8. 10.5045/kjh.2011.46.4.274

8. Ma Z, Wang Z, Zhang X, Yu H: Splenic infarction after Epstein-Barr virus infection in a patient with
hereditary spherocytosis: a case report and literature review. BMC Surg. 2022, 22:136. 10.1186/s12893-022-
01580-5

9. Breuer C, Janssen G, Laws HJ, Schaper J, Mayatepek E, Schroten H, Tenenbaum T: Splenic infarction in a
patient hereditary spherocytosis, protein C deficiency and acute infectious mononucleosis. Eur J Pediatr.
2008, 167:1449-52. 10.1007/s00431-008-0781-3

10. Symeonidis A, Papakonstantinou C, Seimeni U, et al.: Non hypoxia-related splenic infarct in a patient with
sickle cell trait and infectious mononucleosis. Acta Haematol. 2001, 105:53-6. 10.1159/000046534

11. Schleef RR, Bevilacqua MP, Sawdey M, Gimbrone MA Jr, Loskutoff DJ: Cytokine activation of vascular
endothelium. Effects on tissue-type plasminogen activator and type 1 plasminogen activator inhibitor. J Biol
Chem. 1988, 263:5797-803.

12. Rostgaard K, Balfour HH Jr, Jarrett R, et al.: Primary Epstein-Barr virus infection with and without infectious
mononucleosis. PLoS One. 2019, 14:e0226436. 10.1371/journal.pone.0226436

13. Patel P, Turner PJ, Curley PJ: Reconstruction of the SMA after excision of an anomalous splenic artery
aneurysm. Eur J Vasc Endovasc Surg. 1998, 15:369-70. 10.1016/s1078-5884(98)80043-9

14. Jaroch MT, Broughan TA, Hermann RE: The natural history of splenic infarction . Surgery. 1986, 100:743-50.
15. Moraes DM, Gutierres A, Colleoni Neto R, Lindemann IL, Rottenfusser R, Carlotto JR: Anatomy of the

splenic artery: what does the surgeon need to know?. Rev Col Bras Cir. 2022, 49:e20223294. 10.1590/0100-
6991e-20223294-en

2023 Kobayashi et al. Cureus 15(6): e40530. DOI 10.7759/cureus.40530 4 of 4

https://dx.doi.org/10.4269/ajtmh.21-0943?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4269/ajtmh.21-0943?utm_medium=email&utm_source=transaction
https://www.ncbi.nlm.nih.gov/books/NBK430902/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5045/kjh.2011.46.4.274?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5045/kjh.2011.46.4.274?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12893-022-01580-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12893-022-01580-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00431-008-0781-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00431-008-0781-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000046534?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000046534?utm_medium=email&utm_source=transaction
https://www.jbc.org/article/S0021-9258(18)60636-2/pdf?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0226436?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0226436?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s1078-5884(98)80043-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s1078-5884(98)80043-9?utm_medium=email&utm_source=transaction
https://europepmc.org/article/MED/3764696?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/0100-6991e-20223294-en?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/0100-6991e-20223294-en?utm_medium=email&utm_source=transaction

	Splenic Infarction Associated With Epstein-Barr Virus in an Adult With an Anatomic Anomaly: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Abdominopelvic computed tomography image with the splenic infarction indicated by the blue arrows.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


