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		Abstract

		Background: Asymptomatic brain abnormalities are common incidental findings on brain MRI in the elderly population and can be regarded as imaging markers of early stroke and dementia. We initiated the Taizhou Imaging Study (TIS) to examine the prevalence and correlates of incidental findings using brain MRI among an elderly population residing in a rural area of China.  

Methods: A total of 562 individuals, at the age of 55 to 65 years, participated in the TIS study with a response rate of 90%. The primary findings included lacunes, white matter hyperintensity (WMH), and cerebral microbleeds (CMB), perivascular space (PVS), intracranial arterial stenosis (ICAS), and others (venous angioma, etc.). The brain parenchymal fraction and the brain gray matter fraction (BGMF) were also estimated.  

Findings: The prevalence of lacunes, WMH, CMB, PVS, and ICAS was 26.69%, 10.68%, 18.51%, 27.76%, and 12.81%, respectively. Age and hypertension were the major correlates of these incidental findings. Per each year increase in age, the risks of WMH and CMB increased by 15% and 14%. Compared to individuals with normal blood pressure, individuals with hypertension had an increased risk of all incidental findings, with the adjusted odds ratios of 2.28 to 5.45. Correlations of age, gender and BMI with BGMF were also observed.  

Interpretation: The prevalence of MRI incidental findings was high in the rural Chinese population at the age of 55-65 years. The high prevalence of these findings indicates a need of preventative strategy to help prevent future stroke and dementia in this population.  

Funding: The project was supported by the International Science and Technology Cooperation Program of China (grant number: 2014DFA32830), the Key Research and Development Plans of Jiangsu Province (grant number: BE2016726), the key basic research grants from Science and Technology Commission of Shanghai Municipality (grant number: 16JC1400500), the Karolinska Institutet (Senior Researcher Award and Strategic Research Area in Epidemiology), and the National Key Research and Development program of China (grant number: 2017YFC0907002, 2017YFC0907501).  

Declaration of interests: We declare no competing interests.  

Ethical Approval Statement: This study was approved by the Human Ethics Committee of School of Life Sciences of Fudan University (number of Institutional Review Board approval: 469). 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: incidental findings; MRI; prevalence; Taizhou Imaging Study

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Li,  Shuyuan and Fang,  Fang and Cui,  Mei and Jiang,  Yanfeng and Wang,  Yingzhe and Kong,  Xuhui and Tian,  Weizhong and Fan,  Min and Yuan,  Ziyu and Chen,  Jinhua and Yang,  Qi and Xue,  Fuzhong and Wang,  Jiucun and Lu,  Ming and Wang,  Xiaofeng and Chen,  Xingdong and Jin,  Li and Ye,  Weimin, Incidental Findings on Brain MRI Among Chinese at the Age of 55-65 Years: The Taizhou Imaging Study (July 16, 2018).  Available at SSRN: https://ssrn.com/abstract=3215566 or http://dx.doi.org/10.2139/ssrn.3215566 
		
	

	

	
	
	

	
		
	

	
		




	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Shuyuan Li

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Shanghai Jiao Tong University (SJTU) - International Peace Maternity and Child Health Hospital 

			

			
			
				
				
				
					1961 Huashan Rd
Shanghai Shi, 200030
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Fang Fang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Karolinska Institutet - Department of Medical Epidemiology and Biostatistics 

			

			
			
				
				
				
					SE-171 82 Solna
Sweden

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Mei Cui

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Fudan University - Department of Neurology  ( email )

			

			
			
				
				
				
					Beijing West District Baiyun Load 10th
Shanghai, 100045
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Yanfeng Jiang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - Collaborative Innovation Center for Genetics and  Development 

			

			
			
				
				
				
					China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - State Key Laboratory of Genetic Engineering 

			

			
			
				
				
				
					Shanghai
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - Taizhou Institute of Health Sciences 

			

			
			
				
				
				
					Taizhou
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Yingzhe Wang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - Huashan Hospital 

			

			
			
				
				
				
					Beijing West District Baiyun Load 10th
Shanghai, 100045
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Xuhui Kong 

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Nantong University - Taizhou People's Hospital 

			

			
			
				
				
				
					China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Weizhong Tian

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Nantong University - Taizhou People's Hospital 

			

			
			
				
				
				
					China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Min Fan

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Taixing Disease Control and Prevention Center 

			

			
			
				
				
				
					China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ziyu Yuan

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - Taizhou Institute of Health Sciences 

			

			
			
				
				
				
					Taizhou
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Jinhua Chen

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Nantong University - Taizhou People's Hospital 

			

			
			
				
				
				
					China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Qi Yang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - Huashan Hospital 

			

			
			
				
				
				
					Beijing West District Baiyun Load 10th
Shanghai, 100045
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Fuzhong Xue

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University 

			

			
			
				
				
				
					Beijing West District Baiyun Load 10th
Shanghai, 100045
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Shandong University 

			

			
			
				
				
				
					27 Shanda Nanlu
South Rd.
Jinan, SD Shandong 250100
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Jiucun Wang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University 

			

			
			
				
				
				
					Beijing West District Baiyun Load 10th
Shanghai, 100045
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - Collaborative Innovation Center for Genetics and  Development 

			

			
			
				
				
				
					China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ming Lu

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Shandong University - Clinical Epidemiology Unit  ( email )

			

			
			
				
				
				
					Jinan
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Xiaofeng Wang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - Collaborative Innovation Center for Genetics and  Development 

			

			
			
				
				
				
					China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Xingdong Chen (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Fudan University - State Key Laboratory of Genetic Engineering  ( email )

			

			
			
				
				
				
					Shanghai
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - Collaborative Innovation Center for Genetics and  Development 

			

			
			
				
				
				
					China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Fudan University - Human Phenome Institute  ( email )

			

			
			
				
				
				
					Shanghai
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Fudan University - Taizhou Institute of Health Sciences  ( email )

			

			
			
				
				
				
					Taizhou
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Li Jin

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - Collaborative Innovation Center for Genetics and  Development 

			

			
			
				
				
				
					China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - State Key Laboratory of Genetic Engineering 

			

			
			
				
				
				
					Shanghai
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - Taizhou Institute of Health Sciences 

			

			
			
				
				
				
					Taizhou
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Fudan University - Human Phenome Institute 

			

			
			
				
				
				
					Shanghai
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Weimin Ye

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Karolinska Institutet - Department of Medical Epidemiology and Biostatistics 

			

			
			
				
				
				
					SE-171 82 Solna
Sweden

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				
					
						

						
						Please enable JavaScript to view the comments powered by Disqus.

					

				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Click here to go to TheLancet.com

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Go to TheLancet.com
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       28

			

		
		
		
			Abstract Views

			      406

		

		
		
	


	

	
		
			
				       53 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
					
					
						
					

					
						
					

					
						
					

					
						
					

					
						
							
								
									
										Preprints with The Lancet Specialties
									

									
										
											All Journals (16826)
										
											Allergy & Immunology (1063)
										
											Anaesthesia & Analgesia (51)
										
											Cardiology & Vascular Medicine (1168)
										
											Child & Adoloscence Health (1321)
										
											Critical Care (577)
										
											Dermatology (105)
										
											Digital Health (829)
										
											Endocrinology (963)
										
											Gastroenterology (989)
										
											Genetics & Genomics (2204)
										
											Geriatrics (204)
										
											Global Health (1326)
										
											Haematology (651)
										
											Infectious Diseases (5608)
										
											Nephrology (342)
										
											Neurology (1489)
										
											Nutrition (495)
										
											Obstetrics & Gynaecology (775)
										
											Oncology (3357)
										
											Ophthalmology (231)
										
											Otolaryngology (113)
										
											Planetary Health (263)
										
											Primary Care (853)
										
											Psychiatry (1095)
										
											Public Health (3555)
										
											Radiology & Medical Imaging (454)
										
											Respiratory Medicine (713)
										
											Rheumatology & Orthopaedics (613)
										
											Surgery (398)
										
											Urology (97)
										
									

								

							
						

					

				
				
					

    
        
            Related eJournals

        	
                    Preprints with The Lancet

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Preprints with The Lancet

                                
                                    Subscribe to this free journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              262

                                    

                                    
                                        PAPERS

                                           16,826

                                    

                                

                                
                            

                        

                    

                


        
        

    


				


				
					
					

















				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	
		
			
				
			
			
		
	
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	
		
	
		
	
		
			
				
			
			
		
	
		
	
		
	
		
	
		
	
		
	
		
			
				
			
			
		
	
		
	
		
	
		
	
		
			
				
			
			
		
	


	
	
	






		
		









	






	
		
			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright Â© 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l100 in   0.345 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
