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Introduction

In December 2019, an outbreak of COVID-19 pneumonia 
started in Wuhan, Hubei province, China; and spread 
rapidly across China and to more than 200 countries 
and regions overseas; and has become a global health 
concern. On March 11th, 2020, COVID-19 was declared 
to be a pandemic by the World Health Organization. 
Fever and cough are the main symptoms of an infected 
person. Other symptoms include dyspnea, sore throat, 
myalgia, fatigue, headache, diarrhea (1). In this report, we 
describe the abdomen CT features of a case of COVID-19 
demonstrating intestinal symptoms.

Case description

A 29-year-old man presented to the hospital on January 
30th, 2020, with a 2-day history of fever and diarrhea 
(yellow watery stools 5 times per day). At admission, his 
body temperature was 37.3 ℃ (99.1 ℉). Unenhanced chest 
CT showed multiple consolidative peripheral opacities with 
ground-glass opacities in bilateral lungs (Figure 1A). Real-
time pluorescence polymerase chain reaction (RT-PCR) 
of his nasopharyngeal swab and anal swab samples were 
positive for the SARS-CoV-2 nucleic acid testing (NAT). 
He did not have contact history with confirmed COVID-19 
patients, and thus belonged to community-acquired case 

with unknown infection source.
After 14 days of treatment with a combination of 

lopinavir/ritonavir, ribavirin and human interferon 
inhalation, the patient’s diarrhea and fever symptoms 
relieved and RT-PCR of the patient’s nasopharyngeal swab, 
anal swab, and sputum samples were all negative for two 
times, which met the discharge standard (2). Therefore, 
the patient was transferred to the isolation ward for 
observational quarantine.

However, 2 days later the patient suffered symptom 
recurrence including diarrhea (yellow watery stool three 
times per day) and hyperthermia (37.7 ℃, 99.9 ℉). 
Laboratory studies showed elevated levels for C-reactive 
protein (1.7 mg/L; normal range, 0–3.0 mg/L) and 
lymphopenia (lymphocyte count: 0.99 g/L; normal 
range, 1.10–3.20 g/L). Unenhanced chest and abdominal 
CT scans were obtained on February 16th, 2020 (Figure 
1B,C,D,E,F,G,H). Chest CT scan showed the density of 
some patchy solid shadows was reduced, showing a ground 
glass density similar to “melting sugar” (Figure 1B). Axial 
images of abdominal CT scan showed segmental wall 
swelling, involving a segment of the jejunum in the left 
upper quadrant, with thickened mesenteric vessels and 
mild lymph nodes enlargement (Figure 1C,D,E,F). Coronal 
images of abdominal CT scan displayed segmental wall 
swelling of the jejunum, with mesenteric vessels dilatation 
(Figure 1G,H). RT-PCR of nasopharyngeal swab and anal 
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Figure 1 CT images in a 29-year-old man with fever and diarrhea, and RT-PCR of nasopharyngeal swab and anal swab samples tested 
positive for SARS-CoV-2. (A) Chest CT scan obtained on the first admission on January 30th, 2020 shows one typical consolidative lesion 
among multiple opacities in subpleural region of the right lower lobe (black triangle); (B,C,D,E,F,G,H) chest and abdominal CT scans 
obtained on February 16th, 2020; (B) show the density of some patchy solid shadows reduced, demonstrating a ground glass density similar 
to “melting sugar” (black triangle); (C,D,E,F) axial images of abdominal CT scan show segmental wall swelling (black triangle) involving a 
segment of the jejunum in the left upper quadrant, with thickened mesenteric vessels (black arrow) and mild lymph nodes enlargement (white 
arrow); (G,H) coronal images of abdominal CT scan display segmental wall swelling of the jejunum (black triangle), with mesenteric vessels 
dilatation (black arrow). white triangle: normal intestinal wall, white arrow: mesenteric vessels.
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swab samples tested negative initially; however, the same 
test came out positive for SARS-CoV-2 on re-examination 
the next day.

This patient had no previous medical history for 
inflammatory bowel diseases. And RT-PCR showed that 
his nasopharyngeal swab and anal swab were both positive 
for SARS-CoV-2. Therefore, the patient was eventually 
diagnosed with intestinal SARS-CoV-2 infection (3).

Discussion

The main abdominal CT features in this case included the 
following three aspects: segmental wall swelled involving 
of the jejunum in the left upper quadrant; mesenteric 
vascular enlargement; and lack of inflammatory exudative 
changes around the swollen intestine. The primary CT 
feature, segmental wall swelling, was consistent with the 
pathological features of segmental wall thickening changes 
of the intestinal wall reported by COVID-19 at autopsy (4).  
The main abdominal CT features were nonspecific, which 
were similar to some other inflammatory bowel diseases 
such as Crohn’s disease and ulcerative colitis (5). However, 
it is not clear whether the sign with no inflammatory 
exudative changes around the intestinal tract was related 
to the different disease progression stage. According to 
the guideline for the diagnosis and treatment of novel 
coronavirus (COVID-19) infected pneumonia (trial 
seven edition) (2), the SARS-CoV-2 infected the intestine 
predominantly involving the intestinal mucosa, leading to 
denaturation, necrosis and exfoliation. It was speculated 
that the infection progressed outwards from the intestinal 
mucosal layer, and that exudation around the intestinal tract 
is not evident in mild type of COVID-19.

SARS-CoV-2 binds to their target cells through 
angiotensin-converting enzyme 2 (ACE2), which is 
expressed by epithelial cells of the lung, intestine and 
blood vessels. Hence, intestinal epithelial cells may also 
be infected the same as alveolar epithelial cells (6,7). Similar 
to other beta human coronavirus (HCoV), even with no 
respiratory symptom, COVID-19 patients also showed signs 
of digestive tract involvement, such as diarrhea, nausea, 
and vomiting. It has been found that 19.4% experienced 
diarrhea as the initial symptom in their illness course (8). 
Moreover, SARS-CoV-2 could be detected in stool samples 
of COVID-19 patients (9,10). At present, the diagnosis and 
treatment of COVID-19 is mainly focused on pulmonary 
infection, while other organs are easily neglected. In this 
case, positive findings were found in the abdominal CT 

on February 16th, 2020. However, it may be possible 
that positive results could be found if abdominal CT was 
performed on January 30th, 2020 when the patient suffered 
diarrhea. Thus, the abdominal CT could be used to assess 
the intestine condition and provide objective evidence 
for patients with suspected gastrointestinal involvement, 
especially for those with positive RT-PCR results of stool 
samples or anal swab.

In conclusion, the abdominal CT features of COVID-19 
are described in this case. For those patients with intestinal 
symptoms, positive results for RT-PCR of stool samples 
or anal swab and above-mentioned abdominal CT features 
may suggest intestinal SARS-CoV-2 infection.
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