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Abstract 

 The autopsy findings of patients died from 

Covid -19 showed that pulmonary and multiorgan 

small vessels thromboembolism is an essential                      

features of the disease. 

 Small vessels thromboembolism is                      

frequently not detected by means of laboratory and 

radiological investigations. 

 The current perspective reviewed the                     

different radiological findings in patients with       

covid -19 suffering from respiratory and/or                      

abdominal symptoms and also reviewed the recent 

studies which used the contrast enhanced                     

ultrasound in the diagnosis of patients with pulmo-

nary and multiorgan small vessels thrombosis.                           

Introduction  

 Covid -19 pandemic, is an ongoing global 

pandemic which is caused by SARS-CoV-2. Currently 

more than 190 million cases have been confirmed 

with more than 4 million deaths, making it one of 

the deadliest pandemics in the history. Up to now, 

no effective treatment was detected and nearly 14 % 

of the world population were vaccinated [1]. 

 A literature review of 28 scientific papers 

which published the autopsy findings of patients 

died from Covid-19 with total number of cases is 

341, concluded that the major histological findings 

in the lung is diffuse alveolar damage with hyaline 

membrane formation, and microthrombi in small 

pulmonary vessels [2]. 

 It appears that there is a high incidence of 
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deep vein thrombosis of an estimated %14.8% among the 

hospitalized patients which are risky for pulmonary              

embolism.  

 Pulmonary thromboembolism signifies the               

presence of severe covid-19, may lead to respiratory               

failure and necessitates patient hospitalization and if 

multiple will suggest bad prognosis [3]. 

 Small vessels thrombosis may be followed by 

large vessel thrombosis or recurrent pulmonary               

thromboembolism. The estimated mortality rate in cases 

with recurrent pulmonary thromboembolism was about 

45%. 

 Multiorgan damage frequently detected and was 

associated with hyperinflammatory response and                     

fibrinous thrombi of the small vessels of liver, kidneys, 

heart and bowel [2]. 

 An immune related thromboembolism in                     

patients with Covid-19 was associated with                                  

hypercoagulability state, platelet dysfunction, platelet 

aggregation and vascular endotheliitis [4]. 

 D-dimer and ventilation /perfusion scan are of 

high sensitivity and low specificity in the detection of                     

pulmonary thromboembolism. 

 Computed tomography pulmonary angiography 

(CTPA) can’t evaluate the microcirculation.                                   

Nephrotoxicity, radiation exposure and the patient                    

critical condition are considered limitations to the use of 

CTPA. CTPA can detect only large and medium pulmonary 

vessels thrombosis and subsequent pulmonary                            

infarction [3,5]. 

 Echocardiography can show sequalae of massive 

pulmonary embolism by detecting right ventricular                 

dilation, tricuspid valve regurge, pulmonary hypertension 

and Rt ventricular apical dyskinesia [6]. 

 So, radiologists are in urgent need to an effective 

imaging modality capable of detecting micro vessels 

thrombosis with subsequent ischemia and infarctions. 

 Contrast enhanced ultrasound is an imaging              

modality which was used recently to detect small vessels 

thrombosis with subsequent organ ischemia and                        

infarction in patients of Covid-19 showing promising  

results [5, 7-11].  

Radiological Findings in Cases with Covid -19 Respiratory 

Symptoms 

 Covid -19 initially leads to tracheobronchitis of 

upper respiratory tract. 

 When the infections extend to the lower                   

respiratory tract, the virus will attack pneumocytes type 

2, mainly located at the periphery of lung fields in                 

subpleural regions which explains the classic distribution 

of the ground glass opacity and consolidation found in 

chest CT. 

 Chest CT findings in patients with Covid-19                  

include mainly bilateral and peripheral patchy areas of 

ground glass opacities, patchy areas of consolidation,   

linear opacities, Crazy paving pattern, halo sign and               

reverse halo sign. Bilaterality observed in late disease.  

Pleural, pericardial effusion and lymphadenopathy are 

rare findings [12]. 

 Cases with severe Covid-19 were found with   

diffuse alveolar damage subsequent of immune                        

hyperinflammatory reaction, the effect of viral infection 

as well as pulmonary thromboembolism. 

 Patients with severe Covid-19 and lower                     

respiratory tract symptoms can be initially evaluated 

with bed side chest ultrasound under complete protective 

measures. 

 Bed side chest ultrasound may reveal positive 

findings as multiple Kerley’s B lines (>3 per intercostal 

space), pleural wall thickening (fig.1), patchy areas of 

pulmonary consolidations especially in subpleural                 

location (fig.2,3) and obstructive lung collapse. 

 Recently contrast enhanced ultrasound with few 

trials used to image the target areas after being located 

with B.mode US  followed by Contrast US enhancement 

exam after injection of 1.8-2.5mm of the contrast agent 
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Figure 1. Real time chest ultrasound showing Kerley’s B lines in patient 

with covid -19. 

Figure 2. Chest ultrasound showing subpleural consolidation in  

patient with Covid-19. 
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followed by 5-10 CC saline flush to allow the distribution 

of contact agent through the circulation. The target areas 

were evaluated for the pattern of contrast                                   

enhancement [7-11]. 

 Hyperenhancement suggests inflammatory                    

consolidation while absent or hypo enhancement will   

suggest infarction. Early recognition of hypoechoic areas 

as lung infarction rather than inflammatory consolidation 

with CEUS can provide prognostic and diagnostic                 

information to guide early management. CEUS also               

allowed to demonstrate revascularization during             

recovery [5]. 

Patients with Abdominal Manifestations of Covid-19 May 

Suffer from 

• Hepatic impairment. 

• Biliary stasis and acute cholecystitis. 

• Renal impairment. 

• Suprarenal gland infarctions. 

• Splenic infarctions. 

• Acute pancreatitis 

• Bowel wall inflammation, mesenteric vascular                

occlusion with subsequent intestinal ischemia and          

infarctions [2,13,14]. 

 Initially, real time abdominal ultrasound exam 

was performed, followed by power or color duplex                    

ultrasound for the evaluation of abdominal vessels. The 

areas of interest can be further examined with contrast 

enhanced ultrasound exam to evaluate the                                    

microcirculation  

 Abdominal ultrasound  may revealed  any of the 

followings:-Mild hepatomegaly with echogenic                        

parenchyma and ascites in cases with hepatic impairment 

(fig.4,5) ,thick walls of gall bladder with mildly dilated 

Common bile duct  suggesting of biliary stasis and               

cholecystitis (fig.6) .Abnormal renal echogenicity (fig.7), 

suprarenal gland enlargements with heterogeneous              

texture ,splenic wedge shape area of                                               

hypoechogenicity ,thickened walls of bowel mainly the 

rectosigmoid region  ,dilated bowel loops  with free                 

peritoneal fluid, and gases in the bowel wall with                      

mesenteric and portal vein gases suggesting of bowel 

wall infarction[13]. 

Contrast Enhanced Ultrasound May Reveal 

1. Patchy areas of hyperenhancement in the liver                  

corresponding to hyperinflammatory response.                 

Attenuated course of hepatic artery branches with           

subcapsular lack of contrast enhancement suggesting 

of hepatic ischemia. 

2. Thick walls of gall bladder with increased                             

enhancement suggesting of cholecystitis 

3. Increased renal parenchymal enhancement with 

acute tubular injury versus collapsing                                       

glomerulonephropathy and focal areas of reduced  

cortical enhancement associated with small renal 

vessels microthrombosis. 

4. Enlarged suprarenal glands with reduced or absent        

enhancement denoting suprarenal gland  infarctions. 

5. Areas of no enhancement in the spleen suggesting of       

infarctions [14]. 

6. Hyperenhancment of bowel walls associated with 

bowel wall inflammation or focal areas of no en-

hancement in the bowel walls suggesting of intestinal 

wall infarctions. 

Discussion 

 Small vessels thromboembolism is frequently 

undetected by means of radiological and laboratory                 

investigations, in spite being a main feature of Covid-19 

proved by the few radiology trials of using the ultrasound 

contrast enhancement and the autopsy findings of                    

patients died from Covid-19 [2,7-11]. 

 Small vessels thromboembolism is multifactorial, 

caused by coagulopathy, thrombocytopathy and                     

endotheliopathy associated with severe Covid -19. 

 Endotheliitis can be resulted from direct viral 

infection of the endothelial cells or immune                       

hyperinflammatory reaction. The hypothesis of direct 
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Figure 3. Chest ultrasound showing right lung segmental consolidation with positive air 

bronchogram. 

Figure 4. Real time ultrasound showing thickened wall of gall bladder (gb) with dilated 

Common bile duct (cbd) in patient with severe Covid-19. 
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Figure 5. Real time ultrasound showing mild hepatomegaly (li), ascites and thickened gall bladder wall

(gb). 

Figure 6. Real time ultrasound showing free ascites (asc) in patient with Covid-19. 

Figure 7. Patient with Covid-19 showing an echogenic kidney (rk) by ultrasound. 
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viral infectivity was opposed by the recent findings of 

scanty ACE- 2 receptors on the endothelium cells and the 

recent study which showed inability of the virus to infect 

cultured endothelium cells, raising the possibility of being 

subsequent of the hyperinflammatoy reaction [15]. 

 Abnormal coagulation profile and platelet                  

dysfunction in patients with severe Covid -19 in                            

conjunction with endotheliopathy will lead to the                     

frequent finding of small vessels thromboembolism 

among the patients [4,15]. 

 The United Kingdom SARS corona virus-2                  

variant was found to be associated with high incidence of 

vasculopathy compared with the old variants with high 

incidence of vasculitis and perivascular fat planes                       

inflammation. The mortality rate in hospitalized patients 

with vasculopathy was three-fold higher than patients 

without vasculopathy. The mortality rate in patients who 

received dexamethasone therapy was three times less 

than in patients who didn’t receive dexamethasone. The 

estimated hazard ratio in patients with vasculopathy and 

didn’t receive dexamethasone was 8.24 compared with 

those without vasculopathy [16]. 

 The forementioned findings demonstrate the 

success of dexamethasone in management of vasculitis. 

 Management of small vessels thromboembolism 

was assumed to depend on the use Gluco-corticosteroid 

(Dexamethasone) therapy, antiviral drugs and                           

anticoagulants. 

 In ophthalmology Cytomegalo-virus corneal                

endotheliitis was successfully managed with antiviral 

drugs, and topical corticosteroids [17]. 

 Endotheliitis in covid -19 patients can be treated 

with corticosteroid therapy, anticoagulant and antiviral 

therapy. Prostacycline fatty acid derivative of                             

Arachidonic acid can be useful as it promotes the healing 

of endothelium, vasodilator and prevent platelets                  

aggregation (4). 

 Omega -3 fatty acid can be helpful as it promotes 

the healing of endothelium, inhibit the platelet                          

aggregation and can switch off the cytokines storm [18]. 

Conclusion 

  Small vessels thromboembolism is an essential 

feature of Covid-19 which is frequently undetected by 

means of radiological and laboratory investigations, 

mainly caused by endotheliitis, coagulopathy and 

thromocytopathy. Prevention and early management will 

help greatly to reduce the severity of the disease and 

mortality rate. 
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