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A B S T R A C T   

Background: Acute mesenteric ischemia (AMI) may present in COVID-19 patients without the classic risk factors 
of AMI, and the symptoms might confuse physicians, leading to delayed diagnosis and increased mortality. In this 
manuscript, we report a patient with COVID-19 who presented with AMI as its initial presenting symptom. 
Case presentation: A 68-year-old man presented to the emergency room with periumbilical non-radiating pain that 
had started three days before the admission. He had no defecation or gas passing in the past three days. In the 
physical exam, the patient had guarding of the abdomen, generalized tenderness, and rebound tenderness. C- 
reactive protein, Creatine phosphokinase and WBC count were elevate. Abdominal X-ray in the supine position 
was suggestive of obstruction of the small intestine. Diagnostic laparotomy was performed because of peritonitis 
and acute abdominal pain. The diagnosis was mesenteric ischemia due to vein thrombosis based on laparotomy 
and paraclinic findings. In the post-surgery evaluations COVID-19 infection was confirmed based on PCR and 
chest CT scan. 
Discussion: Based on paraclinical, clinical, and diagnostic laparotomy findings, the patient was diagnosed with 
small bowel obstruction and gangrene due to acute mesenteric ischemia (AMI). But as described, this patient 
didn't have any history of medical diseases that cause a hypercoagulable state, in the past. While AF was ruled 
out because his ECG was normal. We concluded that in this patient AMI was due to his infection with COVID-19. 
Conclusion: Patients with COVID-19 may not have the typical risk factors for AMI, and AMI diagnosis should be 
considered in patients presenting with acute abdominal pain, even without the routine risk factors.   

1. Introduction 

Coronavirus Disease 2019 (COVID-19) is an infectious disease caused 
by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
which was first identified in December 2019 in Wuhan, China [1]. The 
most common COVID-19 symptoms contain fever (85.6 %), cough (65.7 
%), fatigue (42.4 %) and dyspnea (21.4%) [2]. However, a significant 
number of patients experience extrapulmonary symptoms, which can 
increase morbidity and mortality of COVID-19. Gastrointestinal (GI) 
symptoms are one of the commonly reported symptoms in patients with 
COVID-19, which is reported in over two third of patients [3]. Also, 
about 10 % of patients with COVID-19 only experience GI symptoms, 

which may confuse the physicians and lead to delayed diagnosis [4,5]. 
Impairments in the barrier function of the GI tract, GI inflammation, 
changes in the microbiota, thromboembolic events, and changes in the 
metabolism of serotonin are some of the suggested mechanisms leading 
to GI symptoms in patients with COVID-19 [6]. Also, some medications 
used for the treatment of COVID-19 can cause GI symptoms [7]. Diar-
rhea is the most common GI symptom in patients with COVID-19; 
however, nausea, vomiting, abdominal pain, anorexia, and GI 
bleeding are also reported in these patients [8]. 

AMI(acute mesenteric ischemia) is a rare life-menacing surgical 
emergency with a reported mortality of around 60 % to 80% [7]. AMI is 
a thromboembolic event reported in very few patients with COVID-19 
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with a range of clinical characteristics with presenting symptoms 
ranging from GI or respiratory symptoms to stroke [9]. Timely diagnosis 
is the cornerstone of successful management of AMI, as these patients 
require emergent surgical treatment. However, AMI may present in 
patients without the classic risk factors of AMI, and the symptoms might 
confuse physicians, leading to delayed diagnosis and increased mortality 
[9]. Therefore, it is worth studying the characteristics of these patients 
as it helps improve the physicians diagnosing AMI in the setting of 
COVID-19. Thus, in this manuscript, we report a patient with COVID-19 
who presented with AMI as its initial presenting symptom. This case 
report was reported according to the SCARE statement guideline [10]. 

2. Presentation of case 

A 68-year-old man presented to the emergency room with peri-
umbilical non-radiating pain that had started three days before the 
admission and had become worse during this time. The severity of the 
pain was 10 out of 10. He also had nausea, vomiting, flatus, and no 
defecation or gas passing in the past three days. He had no history of any 
diseases and didn't use any medication. The patient lived with his family 
and reported no history of smoking, alcohol or drug abuse. He had 
received two doses of the Sinopharm COVID-19 vaccine six months 
before his admission. 

At presentation, the blood pressure (BP) was 160/80 mmHg, tem-
poral artery temperature was 36.5 ◦C, respiratory rate (RR) was 16 
breaths per minute, and pulse rate was 70 beats per minute (BPM). In the 
physical exam, the patient had guarding of the abdomen, generalized 
tenderness, and rebound tenderness in the periumbilical and right lower 
quadrants (RLQ). There were no abnormal findings in heart and lung 
auscultation. Normal sinus rhythm was evident in the electrocardiogram 
(ECG). Key laboratory data included C-reactive protein (CRP) was 116 
mg/L with leucocytosis (white blood cell was 11,000) and acidosis in 
arterial blood gas. Creatine phosphokinase (CPK) was 660 μg/L. Results 
of the other laboratory tests are presented in Table 1. 

On the first day of admission, a chest X-ray showed no lung 
involvement or air under the diaphragm (Fig. 1). Abdominal X-ray in the 
supine position presented a fixed intestinal loop and prominent dilata-
tion of a small bowel loop in the left upper quadrant (LUQ) with multiple 
air-fluid levels. These findings were suggestive of obstruction of the 
small intestine (Fig. 2). 

He was prepared for a diagnostic laparotomy on admission day 
because of peritonitis and acute abdominal pain. This included a non-per 
os (NPO) diet and bisacodyl enema, 1 g of intravenous ceftriaxone 
every12 hour, and 500 mg of intravenous metronidazole every 8 h for 
prophylaxis and resuscitation was done with normal saline and dextrose 
water 5 %. Meanwhile, his WBC had risen from 9300 on the first day to 
17,000 on the second day, and his PH became 7.39 from 7.44 in the 
venous blood gas (VBG) test. For post-operation care, based on hospital 
policies to separate intensive care units (ICU) for COVID-19 patients 
from others, a polymerase chain reaction (PCR) for COVID-19 was 
performed for the patient. The next day a diagnostic laparotomy was 
performed by a general surgeon who is a University faculty member of 
Islamic Azad University of Najafabad. Feces and bloody fluid were seen 
in the peritoneum. 100 cm from the ligament of Treitz, sixty cm of the 
gangrenous jejunum was seen. Pulses of mesenteric arteries were 
detected during surgery, so the jejunal branch of superior mesenteric 
vein occlusion was suspected. A side-to-side resection-anastomosis of 
the small intestine was done. Surgery was done without any complica-
tions. Pathologic findings showed a transmural hemorrhagic infarction 
in the jejunum and congestion with hemorrhage in the mesentery, 
suggesting an occlusion in the mesenteric vein. Based on paraclinical, 
clinical, and diagnostic laparotomy findings, the patient was diagnosed 
with small bowel obstruction and gangrene due to acute mesenteric 
ischemia (AMI) Figs 3: and 4:. 

After the surgery, according to his positive PCR test, he was admitted 
to COVID-19 ICU for post-operation observation. Because of the COVID- 
19 infection, a computed tomography (CT) of the chest was performed to 
evaluate the lungs after the surgery. The chest CT scan demonstrates 
ground glass opacities with air bronchogram and slight pleural effusion 
in the lung's right and left lower lobes (Fig. 5). 

In the ICU, the therapeutic dose of Heparin and warfarin started to 
reach an INR above 2. He also received 200 mg of intravenous 

Table 1 
The laboratory findings of the patient.  

Result-unit in hospital day variables 
(blood tests) 

Day1 Day3 Day6 Day12 

Biochemistry 
Blood sugar mg/dl  203  279  147  136 
Sodium (Na) mEq/L  141  140  154  136 
Potassium (K) mEq/L  3.5  3.7  4  4.1 
Blood urea nitrogen mg/dl (BUN)  21.8  44.45  31.59  15.07 
Creatinine (Cr) mg/dl  1.03  1.39  1.25  0.99  

Hematology 
White blood cell (WBC) μL/3′10× 9.3  11  8.3  7.3 
Red blood cell (RBC) × 10′6/ μL  5.47  5.03  4.26  4.33 
Hemoglobin (Hb) %g  16.6  15.7  13.3  13.7 
Hematocrit (Hct) %  49.2  45.2  39.1  38.8 
Platelets (Plt) μL/3′10× 181  136  154  191 
Neutrophils %  88.8  90.2  84.7  79.4 
Lymphocytes %  4.8  2.9  5.7  14.1 
Monocyte %  6.3    
Eosinophils %  0    
Basophils %  0.1    
C-reactive protein (CRP)  166   154  71 
LDH  612   670  
PH  7.44  7.39  7.44  
PCO2 mmHg  41.7  25.4  31.7  
HCO3 mmol/L  25.1  15  21.4  
PO2 mmHg  33.7  66.1  50.7  
O2SAT %  64.5  93.3  87.9 %  
PTT, patient time   35  29.1  38 
PT, patient time   18  14.2  39.7 
PT, control time   11  11  11 
INR   1.6  1.26  3.5 

Important laboratory findings are bold. Fig. 1. Chest X-ray of the patient.  
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Remdesivir for five days. After five days, he started per os diet, and his 
WBC and VBG became normal. He was stable and discharged from the 
hospital ten days after surgery. He continued anticoagulant therapy with 
Warfarin for three months. In his follow-up for six months, he did not 
have complications, and Heparin was discontinued. 

Although different conditions can lead to occlusive AMI as described, 
this patient did not have any history of thromboembolism, vascular 
events, underlying diseases, and risk factors that cause a hypercoagu-
lable state, except for his positive COVID-19 PCR. The patient had no 
other vascular event in his six-month follow-up after discontinuing 
anticoagulant. We concluded that the patient's AMI was due to his 
infection with COVID-19 because of the hypercoagulable state that oc-
curs in COVID-19 disease. 

3. Discussion 

The COVID-19 infection has a wide spectrum of presentations based 

on different risk factors and underlying diseases [11]. The main and 
most common symptoms are fever, cough, and dyspnea [12]. Gastro-
intestinal (GI) complications of COVID-19 are nausea, vomiting, 
abdominal pain, and diarrhea [13]. If Covid-19 disease becomes severe, 
the inflammatory immune response dysregulation can cause hyper-
inflammation, tissue damage, and cytokine storm. The cytokine storm 
and endothelial damage then disbalance the anticoagulation and pro- 
coagulation state. It tips the balance to a hypercoagulability state. 
This hypercoagulation causes thrombosis in arteries and veins in 
different sites of the body and leads to life-threatening complications 
such as deep vein thrombosis (DVT), pulmonary embolism (PE), and 
AMI [14]. Another mechanism for AMI occurrence is an attachment of 
COVID-19 to enterocytes through angiotensin-converting-enzyme-2 
(ACE2) and triggering the superior mesenteric artery to form throm-
bosis. AMI presentations are mostly abdominal pain and vomiting [9]. It 
gets more important considering that the incidence of AMI in patients 
with COVID-19 who might not have the common risk factors for AMI 

Fig. 2. Abdominal X-ray of the patient.  

Fig. 3. Mesenteric tissue with white arrows showing necrosis.  

Fig. 4. Hemorrhage in small intestine mucosal tissue.  
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may confuse the physicians, and lead to delayed diagnosis, and increase 
the mortality rates in patients. 

A thorough search on this topic was performed in PubMed from 2020 
to 2022, which yielded 32 results. After excluding irrelevant articles, 
seven articles are reviewed here. In an observational study by Talar 
Vartanoglu Aktokmakyan et al., five of the six patients with COVID-19- 
positive PCR underwent surgery due to mesenteric ischemia. Two had 
no comorbidities [15]. Suyog Patel et al. did a systematic review 
including 25,702 COVID-19 patients with gastrointestinal tract symp-
toms and abdominal pain. CT angiography of the abdomen and pelvis of 
them showed acute mesenteric. They said that management of AMI in-
cludes stabilization of the patient with fluid resuscitation and surgery. 
They recommend that the preparation of a guideline for COVID-19 pa-
tients with severe abdominal pain is needed to suspect AMI in them [13]. 
A study by P. FRANSVEA et al. included thirty-two COVID-19-positive 
patients with acute intestinal ischemia. They reported that none of the 
cases had been vaccinated. The most common comorbidities were hy-
pertension, chronic kidney disease, cardiovascular disease, and diabetes 
[16]. While our patient did not have any comorbidities and so far had 
AMI. Bingwen Eugene Fan, in his letter to the editor, analysis some cases 
and express that COVID-19-associated thromboembolic event continue 
to cause significant mortality and morbidity. He reviews some previous 
COVID-19 cases that had thromboembolic events in the recovery phase 
of infectious. He mentions that they did not have essential risk factors. 
Because their COVID-19 PCR test was negative in this phase of the dis-
ease, they had to rule out other hyper-coagulopathic causes, unlike our 
case, which had active infection [17]. Two patient's management was 
described by Ghaith Al Mahruqi et al. They had acute mesenteric 
ischemia with typical symptoms, including acute respiratory distress 
syndrome confirmed in CT chest and peritonitis on abdominal physical 
exam. However, in this case, our patient did not have any clinical res-
piratory problems, while his CT showed ground-glass opacities sugges-
tive of lung involvement [18]. A case report by Uthayakumar 
Amaravathi et al. expresses a 45-year-old man presented to the emer-
gency department with severe abdominal pain. The clinical examination 
was unremarkable, but imaging revealed acute mesenteric ischemia 
caused by the superior mesenteric artery and superior mesenteric vein 
occlusion. They suggest that in patients with severe and acute abdom-
inal pain, a chest CT can help physicians think about COVID-19 [19].We 
considered COVID-19 in our patient as the cause of AMI due to CT 
findings and positive PCR. Florin Savulescu et al. describe a case of a 60- 
year-old female patient who received Ad26.COV2-S vaccine for COVID- 
19 immunization, and after two weeks, she had vaccine-induced im-
mune thrombotic thrombocytopenia (VITT) symptoms with AMI and 

thrombosis in the splenic-portal vein. While a vaccine can cause VITT, it 
is essential to consider the time interval between the vaccination and the 
occurrence of the symptoms [20]. In their case, a two-week interval is 
justified, but in our case, he had received his second dose of the Sino-
pharm vaccine six months before. In this period, the symptoms were not 
attributed to the vaccine. He was at the end of the immunization period, 
which the second dose of vaccine provides, and he was infected with 
COVID-19. Therefore, especially during the current COVID-19 
pandemic, it should be noted that patients without typical risk factors 
of AMI may present to the emergency department, and the diagnosis 
should be considered in patients even without typical risk factors. 

4. Conclusion 

Even after general vaccination in community, we still have to 
consider COVID-19 infection and its complex complications. This case 
again showed the heterogeneous presentations of COVID-19, which has 
surprised physicians since 2019. While this case had no underlying 
disease and had received the second dose of the COVID-19 vaccine six 
months ago, he had peritonitis due to AMI, a complication of a hyper-
coagulopathic state in COVID-19. He could survive AMI because of the 
appropriate time of diagnostic laparotomy and resection of the necrotic 
bowel. 

COVID-19 may present a variety of symptoms, including gastroin-
testinal symptoms. It can also cause life-threatening conditions, such as 
AMI, which needs emergent treatment. The physicians should take into 
account that these patients may not have the typical risk factors for AMI. 
AMI diagnosis should be considered in COVID-19 patients with acute 
abdominal pain, regardless of a complete COVID-19 vaccination and 
without the common risk factors as in this case. 
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Fig. 5. A) Chest CT scan indicating the ground glass opacities. B) The patient's chest CT scan indicates ground-glass opacities and pleural effusion.  
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