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Abstract
Purpose  To identify incidence of abdominal findings in COVID-19 patients with and without abdominal symptoms on vari-
ous imaging modalities including chest-only CT scans and to correlate them with clinical, laboratory and chest CT findings.
Materials and methods  In this retrospective study, we searched our clinical database between March 1st, 2020 and May 
22nd, 2020 to identify patients who had positive real-time reverse transcriptase polymerase chain reaction (RT-PCR) on 
throat swabs for COVID-19, had availability of clinical, laboratory information and had availability of CT scan of chest or 
abdominal radiograph, abdominal ultrasound or CT scan within 2 weeks of the diagnosis. Abdominal imaging findings on 
all imaging modalities were documented. Chest CT severity score (CT-SS) was assessed in all patients. Clinical and labora-
tory findings were recorded from the electronic medical record. Statistical analysis was performed to determine correlation 
of abdominal findings with CT-SS, clinical and laboratory findings.
Results  Out of 264 patients with positive RT-PCR, 73 patients (38 males and 35 females; 35 African American) with mean 
age of 62.2 (range 21–94) years were included. The median CTSS was 13.5 (IQR 75–25 18–8). Most common finding in the 
abdomen on CT scans (n = 72) were in the gastrointestinal system in 13/72 patients (18.1%) with fluid-filled colon without 
wall thickening or pericolonic stranding (n = 12) being the most common finding. Chest-only CT (n = 49) found bowel find-
ings in 3 patients. CTSS did not differ in terms of age, sex, race or number of comorbidities but was associated with longer 
duration of hospitalization (p = 0.0.0256), longer intensive care unit stay (p = 0.0263), more frequent serum lactate dehy-
drogenase elevation (p = 0.0120) and serum C-reactive protein elevation (p = 0.0402). No statistically significant correlation 
of occurrence of bowel abnormalities with CTSS, clinical or laboratory features. Deep venous thrombosis was seen in 7/72 
patients (9.8%) with three patients developing pulmonary embolism
Conclusion  Abnormal bowel is the most common finding in the abdomen in patients with COVID-19 infection, is often 
without abdominal symptoms and occurs independent of severity of pulmonary involvement, other clinical and laboratory 
features.
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Introduction

The novel severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-1) pandemic started in December 2019 and has 
resulted more than 32 million cases and nearly 1.0 million 
deaths word wide at the time of writing this article. In the 
USA, the number of cases has crossed 7 million with more 
than 200,000 fatalities. While the most common clinical 
presentation of symptomatic COVID-19 patients is upper 
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respiratory tract infection including fever, shortness breath 
and cough [1], it is now known that COVID-19 is a multi-
system disease with the virus targeting host cells express-
ing ACE-2 receptor including the airways, gastrointestinal 
system, liver and kidney [2, 3]. It is also now known that 
significant number of patients have abdominal symptoms [4, 
5]. In two recent meta-analysis by Parasa et al. and Cheung 
et al. [6, 7] the pooled rates for reporting diarrhea were 7.4% 
and 12.5%, of nausea and vomiting were 4.6% and 10.2%, 
respectively. The fecal positivity rate for COVID-19 was 
40.5% and 48.1% respectively in these meta-analyses [6, 7]. 
In a prospective study, high prevalence of GI symptoms was 
noted (74%), though GI symptoms were prevalent (50%) in 
COVID-19 negative patients as well [8].

Multiple studies have recently reported the abdomin-
opelvic findings on CT scans of the abdomen and pelvis in 
COVID-19 patients with abdominal symptoms [9–18]. How-
ever, a significant number of COVID-19 patients undergo 
only a chest CT. While incidental detection of lung findings 
of COVID-19 on abdominal CT scans has been reported 
[19–21], the rate of positive abdominal findings on chest CT 
scans and their correlation with chest abnormalities has not 
been reported. The occurrence of incidental abdominal find-
ings on CT scans in COVID-19 patients without abdominal 
symptoms is also not known. The purpose of this study was 
to identify incidence of abdominal findings in COVID-19 
patients with and without abdominal symptoms at our hos-
pital on various imaging modalities, especially on chest CT 
scans and to correlate them with clinical, laboratory and 
chest CT findings.

Materials and methods

Patients

This study was approved by the institutional review board 
with waiver for informed consent and was in compliance 
with the Health Insurance Portability and Accountability 
Act. We searched our clinical database of our single health 
care system with multiple hospitals between March 1st, 
2020 and May 22nd, 2020 to identify patients who were 
tested with real-time reverse transcriptase polymerase 
chain reaction (RT-PCR) on throat swabs for COVID-19 
and fulfilled the following inclusion criteria: 1-adult patients 
(age > 18 years) with positive RT-PCR test for COVID-19, 
2-availability of clinical, laboratory information 3-availabil-
ity of CT scan of chest or abdominal radiograph, abdomi-
nal ultrasound or CT scan after the diagnosis, no later than 
2 weeks after the positive RT-PCR test.

The demographics, clinical and laboratory characteristics 
of the patients were obtained by review of electronic medical 
records. Demographic and clinical information included age, 

sex, race, date of diagnosis, symptoms at the time of diag-
nosis, temperature, comorbidities, whether hospitalized and 
duration of hospitalization, whether admitted to intensive 
care unit (ICU) and duration of ICU stay, whether intubated, 
whether developed acute kidney injury during admission, 
specific treatment and whether deceased during the admis-
sion. Laboratory data on the date of the diagnosis or the CT 
scan of the chest or abdomen were recorded including serum 
glucose, potassium, sodium, urea creatinine, albumin, liver 
function tests, complete blood count, serum amylase, serum 
lipase, serum lactate dehydrogenase (LDH), C-Reactive Pro-
tein (CRP) and D-dimer.

Image analysis

All the available CT scans of the chest, abdomen and pelvis, 
radiographs of the abdomen, abdominal ultrasounds (right 
upper quadrant and renal) and venous Doppler ultrasound 
for deep venous thrombosis were reviewed by two radiolo-
gists in consensus (xx and yy with 13 and 22 years of expe-
rience in radiology). Note was made of the number of all 
these exams. For CT scans, dates of the initial and follow-up 
scans (if available) and information about intravenous con-
trast administration was recorded. In patients with only chest 
CT scans, the findings in the upper abdomen were noted. 
Information about the presence of any prior cross-sectional 
imaging of the chest, abdomen and pelvis was also noted to 
compare findings seen on current imaging. All the images 
were reviewed on Picture Archiving Communication System 
(PACS; Sectra, Sweden). The radiologists were blinded to 
the radiology reports but were aware of positive RT-PCR 
test for COVID-19. Chest CT severity score (CT-SS) was 
assigned by one of the readers (yy). In patients with only 
abdominal CT scan, the CT-SS was derived by assessing 
the lung bases on CT scan and concurrent chest radiograph 
performed on the same day of the CT scan. The CT-SS was 
based on the scoring previously published by Li et al. [22]. 
A score of 0–5 was assigned to each lobe of the lung based 
on the extent of involvement of the lung (0%, < 5%, 5–25%, 
26–49%, 50–75% and > 75% for scores of 0, 1, 2, 3, 4 and 5, 
respectively) up to a maximum total score of 25.

Statistical analysis

The most common abdominal findings were correlated 
with the CT-SS and with clinical and laboratory find-
ings. Categorical variables were compared using Fisher’s 
exact test or Chi-squared test and continuous variables 
were compared using Wilcoxon or Kruskal–Wallis test. 
For statistical analysis, a CT-SS score of 7 was used as cut 
off for categorizing patients into mild and severe/critical 
groups based on the study by Li et al. [22]. Furthermore, 
given that abnormal bowel was the most common finding 
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(see section on results), comparison of various clinical 
and laboratory parameters was performed between those 
with abnormal bowel on CT and those without such find-
ing. All p values were based on a two-sided hypothesis. A 
p value of < 0.05 was considered to be statistically signifi-
cant. All statistical analyses were conducted using JMP® 
Software (JMP® PRO, Version 14.0.0 SAS Institute Inc., 
Cary, NC, 1989–2007).

Results

264 contiguous patients were tested with real-time reverse 
transcriptase polymerase chain reaction (RT-PCR) on 
throat swabs for COVID-19. Of these, 108 patients had a 
positive RT-PCR test, of which 73 patients fulfilled the 
inclusion criteria. The demographic, clinical and labora-
tory features are shown in Table 1. Abdominal symptoms 
were present in 23/73 patients (31.5%) with diarrhea in 
15 (20.6%) patients.

Image analysis

The distribution of radiologic exams is listed in Table 2.

CT scan

Of the 73 patients, only one patient did not have any form 
of CT performed during the diagnosis. The rest 72 patients 
had CT chest, CT abdomen or both. Analysis of the time 
interval between diagnosis and CT showed that chest CT 
(n = 64) was performed on the day or within 1 day of posi-
tive RT-PCR test in 48 patients, between 2 and 14 days of 
positive RT-PCR in 13 patients. One patient who had chest 
CT after more than 14 days (day 28) had a CT abdomen on 
day 11. In two patients, CT chest was performed before posi-
tive RT-PCR test (5 days and 6 days, respectively). CT of 
the abdomen and pelvis (n = 24) was performed on the day 
of positive RT-PCR test in 17 patients and between 2 and 
14 days of positive RTPCR in 6 patients. One patient had CT 
of the abdomen and pelvis 6 days before positive RT-PCR 
test. The indications for the CT of the abdomen and pelvis 

Table 1   Demographic, clinical and laboratory features of the study cohort

Parameter

Age (mean) 62.2 (range 21–94) years
Sex Male—38

Female—35
Race African American—35

Caucasian—38
Death 9
Comorbidities None—10

One—15
More than one—48

Hospitalization in days None—4
1 week or less—20
 > 1 week—49

Intensive care unit stay in days None—33
1 week or less—14
 > 1 week—26

Intubation 21
Acute kidney injury 28
Clinical features Upper respiratory symp-

toms—56
Abdominal symptoms 

(including diar-
rhea)—23

Diarrhea—15
Temperature ≥ 38.0 C 10
White blood cell count > 11.3 (n = 80, normal range 4.4–11.3) 10
Neutrophils % > 80 (n = 78, normal range 40–80%) 21
Lymphocyte % < 13 (n = 78, normal range 13–44%) 22
Serum lactate dehydrogenase > 280 (n = 57 patients, normal range 140–280 U/L) 29
C-reactive protein > 10 (n = 70 patients, normal value < 10 mg/dL) 31
D dimer > 500 (n = 57 patients, normal value < 500 ng/mL Fibrinogen equivalent units (FEU)) 46
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were abdominal pain (n = 14), diarrhea (n = 1), gastrointesti-
nal bleeding (n = 1), urinary symptoms (n = 1), elevated liver 
function tests (n = 1) and trauma (n = 2). In the remaining 4 
patients, the CT abdomen and pelvis was performed as part 
of CT chest without specific mention of the indication. Of 
the 72 patients, 43 patients had comparison CT or MRI in 
the PACS (36 patients within past 5 years).

Lung findings  Of the 72 patients who had a CT performed 
during the diagnosis, there were positive findings in the 
lungs in 68 patients whereas four patients had normal lungs. 
In four of the 68 patients with positive lung findings, the 
lung abnormalities were first detected in lung bases on CT 
abdomen and pelvis. In 9 patients with no dedicated chest 
CT, the CT-SS was derived from the visualized portions of 
the lung and concurrent radiograph. The total CTSS was 7 
or less in 17 patients and more than 7 in 55 patients. The 
median CTSS was 13.5 (IQR 75–25 18–8). The median 
CTSS for right lung was 7.5 (IQR 75–25 10.75–4) and for 
left lung was 6 (IQR 75–25 8–4).

Abdominal findings  The most common finding in the abdo-
men on CT scans were in the gastrointestinal system includ-
ing fluid-filled colon (defined as presence of homogeneous 
fluid attenuation contents in the lumen of colon without 
formed stool) without wall thickening or pericolonic strand-
ing (n = 12) (Fig. 1), severe colitis with marked colonic wall 
thickening and pericolonic stranding (n = 1) (Fig. 2), gastri-
tis (n = 2) and small bowel pneumatosis with portal venous 
gas (n = 1). Overall bowel abnormalities were noticed in 
13/72 patients (18.1%).

Other findings included new fatty liver (n = 6), gallblad-
der sludge (n = 2), enlarged kidneys, (n = 1), bilateral renal 
infarcts (n = 1) and mesenteric stranding (n = 3).

Abdominal findings detected on  chest‑only CT scans  49 
patients had only chest CT without abdominal CT of which 
3 patients had a fluid-filled colon and one patient had fatty 
liver. Bowel abnormalities were not seen in any patient with 
abdominal symptoms who had only chest CT done.

Abdominal radiographs

Abdominal radiographs (n = 19) revealed diffuse gaseous 
dilation of small and large bowel consistent with ileus in 
five patients. The radiographs were normal in the remain-
ing patients.

Ultrasound

Right upper quadrant ultrasound (n = 4) revealed gallbladder 
sludge in one patient, hepatitis in one patient, fatty liver in 
2 patient and increased renal cortical echogenicity correlat-
ing with clinical picture of acute renal failure in one patient. 
Focused renal ultrasound (n = 4) revealed increased renal 
cortical echogenicity correlating with renal failure in one 
patient. The rest had either normal appearing kidneys or 
incidental findings like renal cysts. Doppler ultrasound of 
the extremities for venous thrombosis (n = 14) demonstrated 
deep venous thrombosis in 7 patients, of which three patients 
developed pulmonary thromboembolism. The venous 

Table 2   List of exams 
performed in the study cohort

Exam Number of patients

CT chest 64 (with intravenous contrast—30)
CT abdomen and pelvis 24 (with intravenous contrast in 14, including one with both non-

contrast and contrast-enhanced) total 27 scans, 3 had more than 
one scan

Abdominal Radiographs 19 (total—71, range 1–12 radiographs/patient)
(Indications: 14—tube check, rest for bowel obstruction versus ileus)

Right upper quadrant ultrasound 4 (total 4)
Renal ultrasound 4 (total 4)
Venous ultrasound 14 (total—15)

Fig. 1   69-year-old male with COVID-19 pneumonia without abdomi-
nal symptoms. Axial contrast-enhanced CT images of the abdomen 
reveal fluid-filled colon (arrow) as well as fluid-filled, dilated small 
bowel (asterisk). CT severity score on chest CT was 15
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thrombosis in one patient was secondary to May-Thurner 
syndrome which was managed with venous angioplasty.

Correlation of CT‑SS and bowel abnormalities with clinical 
and laboratory findings

Patients in the severe/critical group (CTSS > 7) did not dif-
fer from the mild group (CTSS ≤ 7) in terms of age, sex, 
race or number of comorbidities (Table 3). However, they 
had statistically significant longer duration of hospitalization 
(p = 0.0256) and longer ICU stay (p = 0.0256) than those in 
the mild group. There was no difference in the incidence of 
acute kidney injury between the two groups. Of the labora-
tory parameters, serum LDH and CRP were elevated more 
frequently in the severe/critical group than the mild group 
(p = 0.0120 and 0.0402, respectively). No statistically sig-
nificant difference was noted in the rest of the parameters. 
There was no statistically significant difference between the 
two groups in terms of the occurrence of bowel abnormali-
ties on CT scan, the most frequent imaging finding in the 
abdomen and pelvis. Patients with bowel abnormalities did 
not differ statistically from patients without bowel abnor-
malities in terms of clinical or laboratory features (Table 4). 
Patients with abnormal bowel had slightly lower temperature 
than those without abnormal bowel (p = 0.0152). Of the 13 
patients with bowel abnormalities, 5 patients (38.5%) had 
abdominal symptoms including diarrhea Of the 55 patients 
in the severe/critical group, 11 had bowel findings whereas 

2 out of 17 patients in the mild group had bowel abnormali-
ties, though this was not statistically significant (p = 0.7195). 

Discussion

In this study, abnormal bowel on CT was found in 13/72 
patients (18.1%) with COVID-19 infection of which the most 
frequent finding was fluid-filled colon in 12 patients (16.7%) 
with severe colitis seen in one patient (1.4%). Presence of 
bowel abnormalities was independent of clinical, laboratory 
and chest abnormalities in this study. The bowel finding was 
incidentally detected without abdominal symptoms in two-
thirds patients (8/13 patients, 61.5%). Bowel findings were 
noticed on chest CT in 6% patients (3/49patients with chest 
CT-only), none with abdominal symptoms.

The findings in our study are in partial agreement with 
two recently published studies [12, 13]. Similar to the study 
by Goldberg-Stein et al. and Bhayana et al. [12, 13], the 
most common abdominal finding in our study was in the GI 
tract with fluid-filled colon being the most common finding. 
However, the incidence of bowel abnormalities was higher 
in the study by Bhayana et al. with abnormal bowel wall 
seen in 31% (18.1% in our study) and fluid-filled colon in 
43% (16.7% in our study) [12]. In contrast to the findings of 
Bhayana et al. we did not find correlation of bowel findings 
with ICU admission[12]. Furthermore, only one patient in 
our series had pneumatosis suggestive of frank ischemia in 

Fig. 2   53-year-old female with COVID-19 pneumonia with acute 
abdominal pain. Coronal (a) and axial (b, c) contrast-enhanced CT 
images of the abdomen reveal thickened and edematous gastric wall 

(b, asterisk) and diffusely thickened and edematous colon with peri-
colonic stranding and fluid (a, c, arrow) consistent with gastritis and 
pancolitis. CT severity score on chest CT was 14
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contrast to four patients in their study. ICU admission is fre-
quently indicative of critical illness and often needs greater 
resuscitative efforts and greater risk of systemic hypoper-
fusion, greater chance of administration of systemic vaso-
pressors all of which increased risk of bowel ischemia. The 
difference in incidence of bowel abnormalities between our 
study and the study by Bhayana et al. can be attributed to 
the incidence of ICU admission in the study by Bhayana 
et al. [12].The presence of frank bowel ischemia in their 
study was attributed to COVID-19 associated coagulopa-
thy. Patients with ICU admission are in general at risk of 
coagulopathy and the bowel findings could potentially be 
related to the systemic status rather than direct COVID-19 
associated coagulopathy. Though in a recent study published 
form the same hospital, a higher rate of gastrointestinal com-
plications were found in critically ill COVID-19 patients 
compared with propensity score-matched patients without 
COVID-19 [23], the results of this need validation in multi-
institutional studies. In the study by Goldberg-Stein et al., 
the incidence of bowel wall thickening was lower than the 
study by Bhayana et al. and comparable to our study [12, 
13]. However, Goldberg-Stein et al. did not report the inci-
dence of fluid-filled colon as their study was based on review 
of clinical reports rather than image re-review [13]. Another 
observation in this study was the low incidence of bowel 
findings in patients with chest-only CT which reassures the 

fact that chest-only CT does not miss many patients with 
bowel abnormalities, especially those without abdominal 
symptoms.

The results of our study are more reflective of pathogen-
esis and clinical picture of COVID-19 infection of the GI 
tract. Recent studies have shown that there is a high inci-
dence of fecal positivity rate in COVID-19 infection (nearly 
40–48% in two different meta-analyses) though the preva-
lence of GI symptoms is seen only in few patients (4–12% 
in two meta-analyses) [6, 7]. The findings in our study are 
in strong agreement with these results in that two-thirds 
of patients with GI findings on imaging in our study were 
asymptomatic patients. Furthermore, the severity of COVID-
19 pulmonary manifestations or overall clinical or laboratory 
features did not determine occurrence of GI findings.

Similar to the GI findings, the overall incidence of 
abdominal findings especially biliary or gallbladder find-
ings were also low in incidence in our study compared to 
other studies [12–14, 18]. This is similar to the observation 
of Barkmeier et al. who found that 63% of patients with 
abdominal symptoms and COVID-19 had negative CT scans 
[10]. The incidence of gallbladder sludge was 2/24 patients 
with abdominal CT and 1/4 patients with ultrasound. While 
acute renal failure was diagnosed clinically in 38% patients, 
positive findings of renal failure on ultrasound were noted in 
only one patient. However, these results are not comparable 

Table 3   Correlation of 
CT severity score (CTSS) 
with clinical and laboratory 
parameters

Values in bold indicate statistically significant values
AA:C African American:Caucasian, ICU intensive care unit, AKI acute kidney injury, WBC white blood 
cell count, LDH lactate dehydrogenase, CRP C-reactive protein, CTSS CT severity score
*Fisher’s exact test/Chi-squared test or Kruskal–Wallis test

CTSS < / = 7 (n = 17) CTSS > 7 (n = 55) p value*

Age (mean, range) years 64 (46–91) 61.8 (21–94) 0.9102
Sex ( male:female) 9:8 28:27 1.0000
Race (AA:C) 9:8 25:29 0.7819
Death 2 (12%) 7 (13%) 1.0000
Comorbidities (none or 1: > 1) 7: 10 19:36 0.7735
Hospitalization in days (mean) 8.1 15.5 0.0256
ICU stay in days (mean) 2.4 8.3 0.0263
Intubation 2 (12%) 19 (35%) 0.1231
AKI 4 (24%) 23 (42%) 0.2577
WBC > 11.3 3 (18%) 7 (13%) 0.6836
Neutrophils % > 80 5 (29%) 16 (29%) 1.0000
Lymphocyte % < 13 4 (24%) 17 (31%) 0.7588
LDH > 280 2 (12%) 26 (47%) 0.0120
CRP > 10 4 (24%) 27 (49%) 0.0402
D dimer > 500 10 (59%) 35 (63%) 1.0000
Abdominal symptoms (yes) 4 (24%) 19 (35%) 0.5541
Abnormal bowel on CT 2 (12%) 11 (20%) 0.7195
Deep venous thrombosis 2 (12%) 5 (9%) 0.6655
Temperature (mean) 37.2 37.2 0.9489
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to other studies as not all patients had ultrasound in our 
study. It is unclear if the occurrence of hepatobiliary (fatty 
liver, hepatitis, gallbladder sludge) and renal parenchymal 
changes are related to COVID-19 infection. Renal infarct 
was seen in one patient and has been reported in literature 
previously [11]. Deep venous thrombosis was present in 
nearly 9.6% of the patients in our study, higher than the 
study by Goldberg-Stein et al. (3.8% in their study) [13] and 
O’Shea et al. (nearly 4% in their study) [24]. Importantly 
43% patients with deep venous thrombosis (4% overall) 
developed pulmonary embolism in our study. In the study by 
O’Shea et al. of the 308 patients with COVID-19, 21 patients 
developed pulmonary embolism and 13 patients had upper 
or lower extremity venous thrombosis [24]. In some recent 
studies the incidence of venous thromboembolism has been 
up to 30% [25–27].

There are several limitations to our study. This is a ret-
rospective review of data collected form a single hospital. 
A significant number of patients in the study had chest-only 
CT and the findings in the abdomen were documented only 
from the upper abdomen. However, one of the goals of this 

study was to see how often we can find abdominal findings 
in patients with chest-only CT and whether these findings 
correlate with clinical features. The lack of fecal COVID-19 
testing is another limitation. However, fecal COVID-19 test-
ing is not the standard clinical practice currently. Whether 
some of the imaging findings are related to COVID-19 or 
not and if yes, the mechanisms involved behind them are 
unclear. Larger prospective studies with histopathologic cor-
relation are needed to better understand the etiopathogenesis 
of these findings.

In conclusion, we found in our study that bowel abnor-
malities are the most common finding in the abdomen in 
patients with COVID-19 infection. We also found that bowel 
involvement is often asymptomatic and manifest as fluid-
filled colon and occurs independent of severity of pulmonary 
involvement, other clinical and laboratory features. Larger 
studies are needed to validate the imaging findings in our 
study.
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(yes)
18 (31%) 5 (39%) 0.5320

CT SS (> 7) 44 (75%) 11 (85%) 0.7195
Deep venous thrombosis 6 (10%) 1 (8%) 1.0000
Temperature (mean, °C) 37.3 36.9 0.0152
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