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A B S T R A C T   

Introduction: and importance: COVID-19 has been associated with thrombotic events in a variety of organs and 
systems, with pulmonary embolism being the most prevalent. Splenic infarction, renal infarction, and intestinal 
ischemia have all been documented recently as abdominal visceral infarctions. 
Case presentation: A 59 years old female patient with a history of COVID-19 disease was admitted to our hospital 
due to her left upper quadrant abdominal and left flank pain. She had a history of left heel color change in few 
days. We perform an ultrasound and it was shown vein thrombosis. So, heparin infusion was started for her. We 
also performed a thoraco-abdominopelvic computed tomography (CT) with intravenous and oral contrast. Total 
evidence suggests a splenic system infarction. A regular clinical examination for malignancy was performed on 
the patient and there was no evidence of cancer. Other probable reasons were ruled out. The patient was 
diagnosed with splenic infarction, Due to coagulopathy caused by SARS-Cov-2 infection. Treatment with heparin 
was continued for 5 days and she was discharged home on day 9 with oral agents. The patient was asymptomatic 
when she returned. The spleen had decreased in size on the follow-up CT, and there were no clinical 
complications. 
Discussion and conclusions: Spleen artery thrombosis is a rare complication of COVID-19. In this report, we 
described a 59 years old female with a history of COVID-19. She was discharged home and in follow-up, there 
was no evidence of thrombosis anymore.   

1. Background 

The COVID-19 pandemic is posing a threat to global health systems. 
Several problems and novel clinical manifestations connected to SARS- 
CoV-2 infection are published every day, despite the fact that the ma-
jority of infected individuals are asymptomatic or have mild to moderate 
respiratory illness [1,2]. SARS-CoV-2 infection has been associated with 
a pro-thrombotic condition and an elevated risk of venous and arterial 
thromboembolism in several studies [3,4]. 

COVID-19 has been associated with thrombotic events in a variety of 
organs and systems, with pulmonary embolism being the most preva-
lent. Splenic infarction, renal infarction, and intestinal ischemia have all 
been documented recently as abdominal visceral infarctions [5]. Also, A 
dramatic upsurge in instances of arterial thrombosis in COVID-19 pa-
tients has been reported in recent papers, configuring acute limb 
ischemia and posing a surgical urgency [6,7]. 

Splenic infarction is an uncommon condition that causes left- 

abdominal discomfort and is often caused by hypercoagulable condi-
tions [5]. Clinical instances of COVID-19 with splenic infarction have 
been uncommon in the literature so far. 

2. Case presentation 

A 59 years old female, with a history of COVID-19 infection last 
month was admitted to Sina hospital, Tehran, Iran because of pain in the 
left upper quadrant and left flank by herself. She stated that she had also 
undergone a discoloration of the heel of her left lower limb three days 
ago, so she went to the clinic on an outpatient basis and was scheduled to 
undergo angiography. She also complained of nausea. She has an oral 
temperature of 38◦ centigrade. She has mild tachycardia. The respira-
tory rate was 25 per minute and oxygen saturation was 93%. Her blood 
pressure was recorded at 123/79 mmHg. In the examination she had 
abdominal distention and obvious tenderness in the left upper quadrant. 
Digital rectal examination was reported as normal fecal. Her left foot 
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was cyanotic with mild edema. It was warm and pulses were palpable. 
She also had a white blood cell count of 18,500 per microliter. 

She had a history of diabetes mellites, systemic hypertension, dys-
lipidemia and hypothyroidism. Her daily medication included Insulin, 
Losartan, Atorvastatin and Levothyroxine. There was no mentionable 
point in social and family history. 

D-dimer and other coagulation parameters were normal. We perform 
an ultrasound to define the cause of ischemia and there was no patho-
logic finding. Therefore, an angiography was done that showed 
obstruction in the left popliteal artery. She was treated with Heparin 
(5000 U stat and 1000 U/h infusion) and broad-spectrum antibiotics. 

We performed a thoraco-abdominopelvic computed tomography 
(CT) with intravenous and oral contrast. (Fig. 1). It was reported as 
Multiple wedge shape hypodense areas are seen in the splenic paren-
chyma. A filling defect in the splenic artery is seen in the umbilicus. 
Total evidence suggests a splenic infarction. No free fluid was seen. 

After this report hematology and Cardiology consultation was done 
to rule out any other reason than the COVID-19 complication. A regular 
clinical examination for malignancy was performed on the patient, fol-
lowed by a review of the CT scans. A CT scan of the chest, abdomen, and 
pelvis, as well as laboratory indicators, revealed no evidence of cancer. 

She had no symptoms of a gastrointestinal infection or any localized 
infections. Blood cultures were negative, Electrocardiogram and trans-
thoracic echocardiography were normal, and no additional signs of 
endocarditis were present. 

The patient was diagnosed with splenic infarction, Due to coagul-
opathy caused by SARS-Cov-2 infection. We chose a cautious approach, 
using Heparin 1000 U/h infusion for 5 days for complete anti-
coagulation and then change to oral Rivaroxaban, ASA and Clopidogrel. 

After anticoagulation and mild analgesics, the patient’s abdominal 
pain gradually subsided. The patient was discharged home on oral 
Rivaroxaban, ASA and Clopidogrel on day 9, with an outpatient follow- 
up in 3 months. The patient was asymptomatic when she returned. The 
spleen had decreased in size on the follow-up CT, and there were no 
clinical complications. This case report has been reported in line with 
the SCARE Criteria [8]. 

3. Discussion and Conclusions 

Splenic infarction occurs when the splenic artery or its branches 
become occluded owing to thrombosis or embolism. Cardioembolic 
events, hematological and neoplastic illnesses are the most prevalent 
etiologies, although this event has also been linked to acute viral in-
fections, which frequently cause states of hypercoagulability [9]. 
Despite the fact that thrombotic events are one of the most common 
symptoms of SARS-CoV-2 infection, there are few instances of splenic 
infarction in the literature. Because abdominal imaging tests are rarely 

routinely conducted and reported cases are frequently accidental find-
ings from chest CT scans that extend to the upper abdomen, its preva-
lence is likely underestimated [4]. Also, the link between COVID-19 and 
limb arterial thrombosis has been well-documented, and it has been seen 
often in male patients, particularly those who are older [10]. 

Several researches have looked at the risk factors for COVID-19- 
related arterial thrombosis, including hypertension, diabetes, dyslipi-
demia, heart failure, heart attack history, and smoking [6,11,12]. 

In 184 COVID-19 patients hospitalized to the Intensive Care Unit, 
Klok et al. found a 31% cumulative incidence of thrombotic events. In 
individuals with severe COVID-19 or D-dimer levels more than 6 times 
the upper normal range, prophylactic dosage low-molecular-weight 
heparin (LMWH) has been linked to decreased mortality. In the 
absence of a demonstrable contraindication, society recommendations 
advise the administration of prophylactic anticoagulant dosages in all 
hospitalized COVID-19 patients [5]. However, among individuals who 
do not have a definite diagnosis of thromboembolism, the use of 
empirical full-dose anticoagulation is debatable [13]. 

Patients infected with COVID-19 have been observed to have 
abnormal coagulation parameters. Although the exact mechanism of 
COVID-19 coagulopathy is unclear, it is thought to be a kind of 
disseminated intravascular coagulation (DIC). According to recent 
research, infection causes a considerable number of pro-inflammatory 
cytokines to be released, which in certain people can result in a sys-
temic inflammatory response syndrome defined by an increase in serum 
cytokines and substantial hypercoagulability [3]. Furthermore, data to 
date suggests that the novel coronavirus may be linked to widespread 
vasculopathy in many systems [2]. 

Multiple organs have shown thrombovascular symptoms. The most 
prevalent complication of COVID-19 is pulmonary thromboembolism. 
However, various infarctions of abdominal organs, such as splenic 
infarction, renal infarction, and intestinal ischemia, have lately been 
recorded [5]. Cases of acute abdomen in COVID-19 patients linked with 
vascular infarctions have risen, although being rare in the literature 
[13]. 

Anticoagulants may not help unselected individuals, according to 
Tang et al., however individuals with disseminated intravascular coag-
ulation or a highly increased D-dimer may benefit from anticoagulant 
treatment, mostly with low molecular weight heparin. To support full- 
dose anticoagulation in COVID-19, further data from prospective trials 
is needed [14]. 

In another study showed acute limb ischemia is a vascular disease 
that is linked to embolic and thrombotic events. COVID-19 infection can 
lead to substantial abnormalities in coagulation processes, resulting in 
severe acute arterial problems such as thrombosis as the only related 
presentation in some individuals [15]. Since the beginning of the 
epidemic, investigations from Asia, Europe, and the United States have 

Fig. 1. Cuts of a thoraco-abdominopelvic computed tomography (CT) with intravenous and oral contrast which suggest splenic artery thrombosis and splenic 
infarction (a) Axial (b) sagittal (c) coronal. 
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often reported venous involvement above the artery [7,16]. 
To our knowledge it is very rare to have limb ischemia and spleen 

thrombosis together. It is noticeable that venous and arterial events can 
occur simultaneously. 

Spleen artery thrombosis is a rare complication of COVID-19. In this 
report, we described a 59 years old female with history of COVID-19. 
She presented left heel ischemia and spleen artery thrombosis as a 
COVID-19 complication simultaneously. Although it is controversial to 
use anticoagulation, we treated her with LMWH. She discharged home 
and in follow up, there was no evidence of thrombosis any more. 
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