
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Clinical Imaging 79 (2021) 104–109

Available online 28 April 2021
0899-7071/© 2021 Elsevier Inc. All rights reserved.

Body Imaging 

Does COVID-19 cause an increase in spleen dimensions? Possible effects of 
immune activation, hematopoietic suppression and microthrombosis 

Mehmet Tahtabasi a,*, Tugrul Hosbul b, Ergin Karaman a, Yasin Akin a, Osman Konukoglu a, 
Fatih Sahiner b 

a Department of Radiology, University of Health Sciences- Mehmet Akif Inan Education and Research Hospital, Sanliurfa, Turkey 
b Department of Medical Microbiology, Gulhane Medical Faculty, University of Health Sciences, Ankara, Turkey   

A R T I C L E  I N F O   

Keywords: 
COVID-19 
Spleen 
Splenomegaly 
Severity score 
Follow-up computed tomography 

A B S T R A C T   

Purpose: To radiologically examine how the spleen size, which has important functions in hematological and 
immunological balance, is affected in COVID-19. 
Methods: Between July 1 and August 31, 2020, consecutive patients diagnosed with COVID-19 were analyzed. 
Among these patients, those who underwent chest computed tomography (CT) examination at the time of 
presentation, patients with follow-up CT due to clinical deterioration were included in the study. The CTs of the 
patients were evaluated in terms of spleen size and volume. 
Results: A total of 160 patients (88 females, 55%) were included in the study. The mean time between the initial 
and follow-up CT was 7.2 ± 2.8 days. The splenic volume (244.3 ± 136.7 vs. 303.5 ± 156.3 cm3) and splenic 
index (421.2 ± 235.5 vs. 523.2 ± 269.4 cm3) values were significantly higher in the follow-up CT compared to 
the initial CT (p < 0.001). The increase in the splenic volume and splenic index values was 59.2 ± 52.4 cm3 and 
101.9 ± 90.3 cm3 (p < 0.001), respectively. The COVID-19 severity score was significantly higher in the follow- 
up CT compared to the initial CT (3.7 ± 4.2 vs. 12.5 ± 5.7, respectively; p < 0.001). The spleen width measured 
separately on the initial and follow-up CTs showed a highest positive correlation (r = 0.982, p < 0.001). 
Conclusion: Our study indicates that spleen size increases slightly-moderately in the first stages of the infection, 
and this increase is correlated with the COVID-19 severity score calculated on the chest CT data, and in this 
respect, it is similar to infections presenting with cytokine storm.   

1. Introduction 

Severe acute respiratory syndrome-related coronavirus-2 (SARS- 
CoV2), called 2019-nCoV when first discovered, was first identified in 
people with symptoms of pneumonia living in Wuhan, China.1 The 
SARS-CoV-2 pandemic can be described as the most important globally 
epidemic of the last century, with the number of confirmed cases 
approaching 75 million and deaths exceeding 1.6 million in a year.2 This 
novel coronavirus causes severe respiratory disease in humans, similar 
to two other recent zoonotic respiratory coronaviruses: SARS-CoV and 
Middle East respiratory syndrome-related coronavirus (MERS-CoV).3,4 

In SARS-CoV-2 infections, in addition to local pathological changes 
associated with cellular damage occurring in viral replication regions, 
some cases also present with secondary changes associated with the 
excessive immune response (cytokine storm), which has been directly 
related to mortality and morbidity.5–7 Hyperinflammation, 

hemophagocytosis, thrombocytopenia, lymphopenia, and relative- 
higher monocyte-neutrophil levels are common findings in SARS-CoV- 
2 infections.8,9 A third pathological change is microthrombus-related 
end organ (kidneys, heart, spleen and central nervous system) damage 
mainly caused by impairment of coagulation mechanisms and immune 
response.7,10,11 Coronavirus disease 2019 (COVID-19) infections have 
been shown to be associated with a coagulopathy characterized by an 
increase in procoagulant factors, such as fibrinogen and a strong in-
crease in D-dimers associated with higher mortality.12 Bilateral pneu-
monia is a characteristic finding of severe COVID-19 disease, but other 
organ systems, such as the cardiovascular system, kidneys, liver and the 
central nervous system are affected in at least half of the fatal cases of 
COVID-19.7 

The presence of viral proteins (e.g., nucleocapsid protein) has been 
demonstrated in the spleen, but it is not one of the target organs for 
direct viral replication due to the absence of entry receptors.13,14 The 
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spleen, which has functions both in the immune system and in the 
coagulation system, undergoes functional changes by the suppression or 
stimulation of lymphoid tissues, and at the same time, as an end organ, it 
is indirectly affected by general systemic changes, such as micro-
thrombus, in SARS-CoV-2 infections.13,15 A better understanding of 
infection pathology is important for regulating therapies (corticoste-
roids, anticoagulants, IL-1 and IL-6 blockers) that aim to prevent sec-
ondary and tertiary pathological changes, and thus reduce mortality and 
morbidity rates7,8 and support specific antiviral treatments, including 
remdesivir, favipiravir, passive immunization, and recombinant mono-
clonal antibodies.16 The aim of this study was to radiologically examine 
how the spleen size, which has important functions in hematological and 
immunological balance, is affected in SARS-CoV-2 infections. 

2. Material and methods 

This retrospective study was approved by the Clinical Research 
Ethics Committee of Harran University (date: 23.11.2020, session: 20). 
Informed consent was waived given the retrospective nature and char-
acteristics of the study. 

2.1. Study population 

Between July 1 and August 31, 2020, consecutive patients diagnosed 
with COVID-19 by reverse transcriptase-polymerase chain reaction (RT- 
PCR) test were investigated. Among these patients, those who under-
went chest computed tomography (CT) examination at the time of 
presentation, patients with follow-up CT due to clinical deterioration 
were included in the study. The exclusion criteria were regression of 
lesions on the follow-up CT, the spleen not completely entering the ex-
amination area, history of splenectomy, presence of traumatic or non- 
traumatic splenic lesions, and CT motion or imaging artifacts. In addi-
tion, patients younger than 18 years were excluded from the study since 
their spleen would not yet been fully developed. As a result, a total of 
160 patients were evaluated. A flow chart diagram is shown in Fig. 1. 

2.2. Clinical classification 

All patients were clinically classified as common, severe, and critical, 
and the indication for follow-up CT was clinical deterioration and 
increased severity. The patients were divided into three categories ac-
cording to their clinical severity: 1) common disease (symptomatic 

Fig. 1. Flow chart diagram of the study design. CT, Computed tomography; RT-PCR, Reverse transcription-polymerase chain reaction.  
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patients with pneumonia signs on chest CT, who did not require oxygen 
support); 2) severe disease [signs of respiratory infection and respiratory 
distress, and having an increased respiratory rate (≥30 breaths/min), 
decreased oxygen saturation in room air (SpO2 ≤ 93%), and/or partial 
pressure of oxygen (PaO2)/fraction of inspired oxygen (FiO2) ≤ 300 
mmHg]; and 3) critical disease [respiratory failure requiring mechanical 
ventilation, septic shock, and other organ failure requiring intensive 
care unit (ICU) monitoring and treatment].17 

2.3. CT protocol 

Chest CT was performed in all patients with a 16-detector multi-slice 
CT device (Siemens Healthineers; Erlangen, Germany). The CT room and 
scanner were sanitized using standard cleaning procedures and 
approved disinfectants after each procedure. End-inspirium CT images 
were obtained during a single breath-hold without the use of any 
intravenous contrast material. The main scanning parameters were as 
follow: tube voltage, 120 kV; tube current-time product, 50–350 mAs; 
pitch, 1.25; matrix, 512 × 512; slice thickness, 10 mm; and recon-
structed slice thickness, 0.625–1.250 mm. 

2.4. CT evaluation 

First, the suitability and quality of CT images for spleen measure-
ment were evaluated by a radiologist (M.T.) with eight years of expe-
rience in thoracoabdominal imaging. Patients whose CT images were 
not suitable for the study were excluded. Then, all measurements of the 
spleen and lung were assessed by two independent radiologists with 
eight (M.T.) and nine years (E.K.) of experience in thoracoabdominal 
imaging simultaneously and the mean of two separate measurements of 
the identical parameter was classified as the final value. All significant 
discrepancies in measurements between radiologists were analyzed and 
evaluated one more time in the presence of a third radiologist with ten 
years (Y.A.) of experience in thoracoabdominal imaging. The observers, 
unaware of the dates of initial and follow-up CTs, first measured spleen 
size and then evaluated the COVID-19 pneumonia severity CT score in 
the lung window settings (with a window center of − 500 HU and a 
window width of 1500 HU). 

2.4.1. Evaluation of CT severity score in patients with COVID-19 
pneumonia 

The COVID-19 severity CT score, a semiquantitative method 
described in previous studies, was used to measure the severity of lesions 
on the initial and follow-up CTs.18,19 First, the scope of the lesions in 
each lobe was estimated, and a score of 0 (none), 1 (affecting less than 
5% of the lobe), 2 (affecting 5–25% of the lobe), 3 (affecting 26–49% of 
the lobe), 4 (affecting 50–75% of the lobe), or 5 (affecting more than 

75% of the lobe) was assigned. Second, the CT score was obtained by 
adding up the scores of the five lobes. For each patient, the CT score was 
in the range of 0 to 25. 

2.4.2. Evaluation of spleen measurements in patients with COVID-19 
pneumonia 

The width, thickness and craniocaudal length (CCL) of the spleen 
dimensions were measured in the initial and follow-up CTs of each pa-
tient. Using these values, splenic index (width x thickness x CCL) and 
splenic volume (30 + 0.58 × width × thickness × CCL) were calcu-
lated.20 Width was measured as the greatest anteroposterior dimension 
at the hilum. Thickness was measured at the level of the splenic hilum 
between the inner and outer borders of the spleen. Two or three mea-
surements were averaged when the thickness of the anterior and pos-
terior portions of the spleen considerably differed. Maximum CCL was 
assessed based on the number of consecutive CT sections through the 
spleen (Fig. 2).21,22 The time interval between the initial and follow-up 
CTs of each patient was recorded, and spleen sizes were compared be-
tween the two scans. 

2.5. Statistical analyses 

Statistical analyses were performed using SPSS version 25.0 (IBM 
Corp., Armonk, NY, USA). Variables were divided into two as categorical 
or continuous. Categorical variables were expressed as numbers and 
percentages. Continuous variables were expressed as mean ± standard 
deviation or median with interquartile range. Spleen size measurements 
in the initial and follow-up CTs of the same patients were compared 
using the paired-samples t-test. Pearson’s correlation was used to 
examine the relationship between continuous variables. Independent- 
samples t-test or Mann-Whitney U test was used to compare contin-
uous variables between groups. When the p value was less than 0.05, the 
result was considered statistically significant at a 95% confidence 
interval. 

3. Results 

A total of 160 patients with a positive RT-PCR test and radiological 
findings compatible with COVID-19 in the lungs were included in the 
study, [55% (n = 88) female and 45% (n = 72) male], and the mean age 
was 56.8 ± 15.5 years. The mean age of women was 58.2 ± 17.9 years, 
and that of men was 46.3 ± 8.3 years. 

The mean time between the initial and follow-up CTs of all patients 
was 7.2 ± 2.8 days (median; 5 and IQR; 3–11 days). The splenic volume 
(244.3 ± 136.7 vs. 303.5 ± 156.3 cm3) and splenic index (421.2 ± 235.5 
vs. 523.2 ± 269.4 cm3) values were statistically significantly higher in 
the follow-up CTs of all patients (p < 0.001). The increase in the splenic 

Fig. 2. Axial unenhanced CT image (a) showing the measurement of the greatest anteroposterior width at the level of the hilum and the measurement of the 
thickness between the inner and outer border of the spleen at the level of the hilum. CT images (b) showing that assessment of the maximum craniocaudal length 
based on the number of consecutive CT sections passing through the spleen. 
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volume and index values, respectively was 59.2 ± 52.4 cm3 and 101.9 ±
90.3 cm3 (p < 0.001), respectively. The width, thickness and CCL of the 
spleen in the initial and follow-up CTs are shown in Table 1. The COVID- 
19 CT severity score was significantly higher in the follow-up CT 
compared to the initial CT (3.7 ± 4.2 vs. 12.5 ± 5.7, respectively; p <
0.001). Table 1 also presents the correlation coefficients between the 
spleen sizes measured in the initial and follow-up CTs. Accordingly, the 
highest rate of positive correlation was seen in spleen width (r = 0.982, 
p < 0.001), followed by splenic volume and index (r = 0.945, p <
0.001), CCL (r = 0.898, p < 0.001) and thickness (r = 0.883, p < 0.001). 
In addition, there was a positive correlation between the splenic volume 
calculated in both the initial and follow-up CTs and measured spleen 
sizes. Among the investigated parameters, splenic thickness showed the 
best correlation with splenic volume in both the initial and follow-up 
CTs (Pearson’s correlation coefficient r = 0.909 and r = 0.888, respec-
tively; p < 0.001) (Table 2, Fig. 3). When the initial and follow-up 
hemograms of the patients were evaluated, the white blood cell (6.91 
± 1.37 vs. 8.12 ± 3.7 103 cells/μL) and platelet (196.2 ± 80.1 vs. 244.1 
± 85.6 103 cells/μL) counts were significantly higher than the baseline 
(p < 0.001). However, the lymphocyte counts were significantly lower 
in the follow-up examinations compared to the initial examination 
(1.46 ± 0.6 and 1.63 ± 0.7 103 cells/μL, respectively; p = 0.031) 
(Table 3). 

As shown in Table 4, the rates of mechanical ventilation, ICU 
admission and mortality were 23.1% (n = 37), 33.8% (n = 54), and 
21.2% (n = 34), respectively. Between all three groups, there was no 
significant difference in the amount of splenic volume increase on 
follow-up CTs. At least one comorbidity was present in 47.5% of the 
patients (n = 135), with the most common being hypertension. 

4. Discussion 

In the current study, the results revealed that COVID-19 patients 
with progressive lung involvement had a significant increase in spleen 
size in early stage. It also showed that the increase in spleen size 
measured on CT correlated with the COVID-19 pneumonia severity 
score. To our knowledge, this is the first study evaluating the change in 
spleen size between the initial and follow-up CTs of the same patients. 
Moderate or severe increase in spleen size is a clinical pathological 
finding that can be commonly seen in various etiologies, including 
congestion states, excessive antigenic stimulation, excessive destruction 
of blood cells and neoplastic infiltration, and viral infections presenting 
with cytokine storm.23–26 Another condition that causes the enlarge-
ment of the spleen is a compensatory response secondary to 

hematological suppression (extramedullary hematopoiesis) in the bone 
marrow.27,28 In a case report, a 17-year-old male patient was reported to 
develop hemophagocytic lymphohistiocytosis secondary to COVID-19 
infection, accompanied by and lymphadenopathy and splenomegaly.8 

It is noteworthy that after admission to the hospital, the number of 
platelets rapidly increased in a short period of one week, and this can be 
considered as an indicator of a compensatory response. In our study, 
while the number of platelets increased in the patient group within a 
week, the number of lymphocytes decreased further (Table 3). We 
observed that while the COVID-19 CT severity score increased, the 
number of lymphocytes responsible for the immune response specific to 
viral infections decreased, and despite this decrease, non-specific im-
mune response cells increased. Many studies have reported that SARS- 
CoV-2 infection can cause immune damage, and the reduction of lym-
phocytes is very common in severe or elderly COVID-19 patients. As the 
number of specific immune response cells decreases, the increasing 
number of non-specific cells may trigger a condition associated with 
immune damage indicated by a higher COVID-19 CT severity score in 
the lungs.9,29 

Thrombotic microangiopathy, disseminated thrombosis and intra-
vascular coagulation are well-defined conditions in COVID-19 pa-
tients.30 Necrosis and immunosuppression caused by microthrombi in 
COVID-19 infections have also been reported to cause a decrease in 
spleen size in autopsy cases.31 In the histopathological examinations of 
autopsy specimens in two studies, one with six and the other with ten 
cases, decreased spleen cell composition, white pulp atrophy, neutrophil 
and plasma cell infiltration, decrease in or absence of lymph follicles, 
increased ratio of red pulp to white pulp, decreased T and B cells due to 
necrosis and apoptosis, and corpuscular atrophy were reported in post- 
mortem examinations of patients with COVID-19 infections.13,15 In 
addition, the microscopic examination of the vessels revealed splenic 
infarction due to arterial thrombosis, CD20 + B cells surrounding the 
splenic artery, and fibrotic tissue proliferation in the sinuses. Both 
studies included cases that resulted in death due to COVID-19 infection. 
One of these studies included seven men and three women aged 39 to 87 
years, with a mean age of 68.3 years, and of these 10 patients, four had a 
history of cancer and a further four had an underlying disease.15 Simi-
larly, a reduction in spleen size and weight loss was detected in an au-
topsy study conducted during the 2003 SARS-CoV outbreak.32 

Splenomegaly is also reported in articles presenting the autopsy results 
of COVID-19-related deaths. In a case series in which autopsy cases were 
presented, splenomegaly (350 g and 505 g) was found in two patients 
and splenic atrophy (63 g) was found in one patient.33 In another study 
in which four autopsy cases were presented, the presence of spleno-
megaly was detected in one case, and histologically red pulp hemor-
rhage was reported together with hemophagocytic histiocytes in the 
same case.34 In conclusion, while autopsy results generally indicate 
splenic atrophy, they can also show the presence of splenomegaly in 
some cases and reveal changes in spleen size depending on the course of 
infection.33,35 

Table 1 
Comparison of spleen sizes and COVID-19 CT severity scores between the initial 
and follow-up CT scans of the same patients   

Initial 
CT 

Follow- 
up CT 

Amount 
of 
increase 

Correlation 
coefficient (r) 

P value 

Width (mm) 96.6 ±
16.7 

100.3 ±
16.6 

3.7 ± 3.2  0.982  <0.001a 

Thickness (mm) 40.9 ±
8.7 

44.7 ±
10.7 

3.8 ± 5.1  0.883  <0.001a 

Craniocaudal 
length (mm) 

96.9 ±
19.5 

107.9 ±
19.5 

9.7 ± 9.1  0.898  <0.001a 

Splenic volume 
(cm3) 

244.3 
±

136.7 

303.5 ±
156.3 

59.2 ±
52.4  

0.945  <0.001a 

Splenic index 
(cm3) 

421.2 
±

235.5 

523.2 ±
269.4 

101.9 ±
90.3  

0.945  <0.001a 

COVID-19 CT 
severity score 

3.7 ±
4.2 

12.5 ±
5.7 

8.8 ± 4.6  0.597  <0.001a 

Data are expressed as mean ± standard deviation. Significance was determined 
with the paired-sample t-test. 

a Statistically significant. CT, computed tomography. 

Table 2 
Correlation analysis between calculated splenic volume and spleen 
measurements   

Splenic volume in initial CT Splenic volume in follow-up 
CT 

Correlation 
coefficient (r) 

P value Correlation 
coefficient (r) 

P value 

Spleen width  0.789  <0.001  0.791  <0.001 
Spleen thickness  0.909  <0.001  0.888  <0.001 
Spleen 

craniocaudal 
length  

0.828  <0.001  0.777  <0.001 

COVID-19 CT 
severity score  

0.339  <0.001  0.397  <0.001 

CT, computed tomography. 
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Autopsy results may be insufficient to explain the situation in 

individuals that have recovered from COVID-19 infection. Some studies 
have reported cases of splenomegaly associated with increased inflam-
mation.8,36 Since the spleen is not examined in most cases, we consider 
that splenomegaly reports in the literature are incomplete. This is 
confirmed by the statement, “incidental moderate splenomegaly com-
pressing the left kidney” included in a case report.37 Despite the absence 
of advanced splenomegaly in our study, a significant increase in spleen 
size and volume was detected after an average of 7.2 ± 2.8 days 
following the first CT in the 160 followed-up patients, and this increase 
was found to be correlated with the COVID-19 CT severity scores. In a 
study evaluating the CT results of 120 laboratory-confirmed COVID-19 
patients, 22 patients had mild splenomegaly.38 Of the patients included 
in that study, 96 were inward patients, 11 were receiving intensive care, 
and 13 died, and the splenomegaly rates of these three groups were 
19.8% (19/96), 27.3% (3/11), and 0% (0/13), respectively. The data 
presented in that study can be interpreted as that spleen size increases in 
cases where immune response and fight against the virus continue, while 
in those that result in mortality, the spleen is atrophied with necrotic 
lesions. In order to better understand the changes during the course of 
infection, we compared spleen size, volume and degree of changes be-
tween the initial and follow-up CTs of infected patients, and also 
investigated the correlation of the virus with pathological changes 
(COVID-19 CT severity score) in the lungs, which is the primary repli-
cation site. For this purpose, we used both conventional measurement 
techniques in defining spleen size and volume and a new approach 
described for calculating three-dimensional volume with CT measure-
ments.23 Furthermore, our results reveal that the best correlation with 
splenic volume is splenic width. This allows the use of splenic width 
rather than volume for patients where the spleen does not completely 
enter the examination area. Therefore, even if the volume is not calcu-
lated, even the measurement of the splenic width may be important in 
evaluating the spleen size. The results we obtained with both measure-
ment methods showed that during the course of COVID-19 infections, 
spleen size increased within an average of 7.2 ± 2.8 days compared to 
the initial CT values obtained at the first presentation of the patients, 
and this increase was correlated with the COVID-19 CT severity score 
defined according to the lung CT data. However, there was no significant 
relationship between spleen size and clinical status and presence of 

Fig. 3. Scatter plot showing a high positive correlation of splenic volume and splenic thickness in the initial and follow-up computed tomography (CT) scans. Splenic 
volume and thickness appear to have increased moderately in the follow-up CT. 

Table 3 
Comparison of parameters in initial and follow-up hemograms of the same 
patients   

Initial 
hemogram 

Follow-up 
hemogram 

P value 

WBC (103 cells/μL) 6.91 ± 1.37 8.12 ± 3.7  <0.001a 

Platelet count (103 cells/ 
μL) 

196.2 ± 80.1 244.1 ± 85.6  <0.001a 

Lymphocyte (103 cells/μL) 1.63 ± 0.7 1.46 ± 0.6  0.031a 

Data are expressed as mean ± standard deviation. Significance was determined 
with the paired-samples t-test. 
WBC, white blood cell count. 

a Statistically significant. 

Table 4 
The effect of clinical outcomes and presence of comorbidity on spleen size  

Variables All patients n 
= 160 (%) 

Amount of increase 
in splenic volume 
(cm3) 

P 
value 

Mortality Presence 34 (21.2) 52.3 ± 31.1  0.672 
Absence 126 (78.8) 60.7 ± 53.8 

Intensive care unit 
admission 

Presence 54 (33.8) 50.5 ± 34.5  0.551 
Absence 106 (66.2) 61.3 ± 55.8 

Mechanic 
ventilation 

Presence 37 (23.1) 54.5 ± 33.6  0.829 
Absence 123 (76.9) 59.9 ± 54.6 

Comorbidity Presence 76 (47.5) 45.7 ± 29.2  0.312 
Absence 84 (52.5) 65.8 ± 59.7 

Hypertension Presence 52 (32.5) 45.9 ± 32.7  0.106 
Absence 108 (67.5) 63.9 ± 57.2 

Diabetes mellitus Presence 49 (30.6) 45.8 ± 35.1  0.124 
Absence 111 (69.4) 62.7 ± 55.4 

Cardiac disease Presence 47 (29.3) 43.3 ± 32.4  0.072 
Absence 113 (70.7) 64.9 ± 55.1 

Chronic lung 
disease 

Presence 28 (17.5) 52.3 ± 31.8  0.762 
Absence 132 (82.5) 59.4 ± 54.2 

Chronic kidney 
failure 

Presence 9 (5.6) 49.7 ± 32.6  0.703 
Absence 151 (94.4) 57.8 ± 51.3  
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comorbidity in our study group (Table 4). 
A minor limitation of this study can be considered as splenic mea-

surements being performed on non-contrast CTs. In addition, the 
determination of size changes in the spleen was based on splenic volume 
and index, which closely reflect splenic volume but are directly based on 
linear measurements, rather than contouring software that allows direct 
volume morphometry. This may be a limitation, especially in cases 
where the spleen shows an abnormal shape. 

5. Conclusion 

In the literature, spleen size in COVID-19 infection is generally re-
ported as part of autopsy results or case reports without any comparison. 
Our study differs in that it is the first to investigate changes in the spleen 
during the course of the infection. The current study indicates that 
spleen size increases slightly-moderately in the first stages of the infec-
tion, and this increase is correlated with the COVID-19 pneumonia 
severity score calculated on the lung CT data and in this respect, it is 
similar to infections with cytokine storm. 
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