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                    Abstract
Background and Aims
Differentiation of gallbladder (GB) carcinoma from benign GB wall thickening is challenging. The recent introduction of second-generation ultrasonic contrast agents has made contrast harmonic imaging with EUS possible. The aim of our study was to evaluate the utility of contrast-enhanced harmonic EUS (CH-EUS) for the differential diagnosis of GB wall thickening.
Methods
Thirty-six consecutive patients with GB wall thickening imaged by CH-EUS and then underwent surgery were enrolled in this study. After the lesions were observed with conventional harmonic EUS (H-EUS), CH-EUS was performed with intravenous injection of 0.015 ml/kg of Sonazoid. Three reviewers with various levels of experience of EUS (Reviewer A: experienced endosonographer, B: EUS trainee, C: experienced gastroenterologist with expertise in transabdominal ultrasound but no EUS experience) were blinded to findings of recorded video of H-EUS and CH-EUS. The diagnostic accuracy of H-EUS and CH-EUS for malignant GB wall thickening was compared.
Results
Final diagnoses based on surgical histology were GB carcinoma in 16, cholecystitis in 11, adenomyomatosis in 6 and cholesterolosis in 3. Overall sensitivity, specificity and accuracy for diagnosing malignant GB wall thickening of H-EUS and CH-EUS were 83.3 versus 89.6, 65 versus 98 % (p < 0.001) and 73.1 versus 94.4 % (p < 0.001). The inter-observer agreement for H-EUS was moderate (κ = 0.51), whereas that for CH-EUS was substantial (κ = 0.77). The inhomogeneous enhanced pattern on CH-EUS was a strong predictive factor of malignant GB wall thickening.
Conclusion
CH-EUS has the potential to improve the preoperative diagnostic accuracy and inter-observer agreement in the differential diagnosis of GB wall thickening.
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	GB:
	
                    Gallbladder

                  
	CH-EUS:
	
                    Contrast-enhanced harmonic EUS

                  
	H-EUS:
	
                    Harmonic EUS

                  
	US:
	
                    Ultrasonography

                  
	THE:
	
                    Tissue harmonic echo

                  
	CT:
	
                    Computed tomography

                  
	ExPHD:
	
                    Extended pure harmonic detection

                  



References
	Joo I, Lee JY, Kim JH, et al. Differentiation of adenomyomatosis of the gallbladder from early-stage, wall-thickening-type gallbladder cancer using high resolution ultrasound. Eur Radiol. 2013;23:730–738.
Article 
    PubMed 
    
                    Google Scholar 
                

	Jan JY, Kim SW, Lee SE, et al. Differential diagnostic and staging accuracies of high resolution ultrasonography, endoscopic ultrasonography, and multidetector computed tomography for gallbladder polypoid lesions and gallbladder cancer. Ann Surg. 2009;250:943–949.
Article 
    
                    Google Scholar 
                

	Muguruma N, Okamura S, Ichikawa S, et al. Endoscopic ultrasonography in the diagnosis of gallbladder wall lesions in patients with gallstones. J Clin Ultrasound. 2001;29:395–400.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kim HJ, Park JH, Park DI, et al. Clinical usefulness of endoscopic ultrasonography in the differential diagnosis of gallbladder wall thickening. Dig Dis Sci. 2012;57:508–515.
Article 
    PubMed 
    
                    Google Scholar 
                

	Yoshimitsu K, Honda H, Jimi M, et al. MR diagnosis of adenomyomatosis of the gallbladder and differentiation from gallbladder carcinoma: importance of showing Rokitansky-Aschoff sinuses. AJR. 1999;172:1535–1540.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Furlan A, Ferris JV, Hosseinzadeh K, Borhani AA. Gallbladder carcinoma update: multimodality imaging evaluation, staging, and treatment option. AJR. 2008;191:1440–1447.
Article 
    PubMed 
    
                    Google Scholar 
                

	Piligrim CHC, Groeschl RT, Pappas SG, Gamblin TCG. An often overlooked diagnosis: imaging features of gallbladder cancer. J Am Coll Surg. 2013;216:333–339.
Article 
    
                    Google Scholar 
                

	Kim SJ, Lee JM, Lee JY, et al. Analysis of enhancement pattern of flat gallbladder wall thickening on MDCT to differentiate gallbladder cancer from cholecystitis. AJR. 2008;191:765–771.
Article 
    PubMed 
    
                    Google Scholar 
                

	Dietrich CF, Ignee A, Frey H. Contrast-enhanced endoscopic ultrasound with low mechanical index: a new technique. Z Gastroenterol. 2005;43:1219–1223.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kitano M, Sakamoto H, Matsui U, et al. A novel perfusion imaging technique of the pancreas: contrast-enhanced harmonic EUS (with video). Gastrointest Endosc. 2008;67:141–150.
Article 
    PubMed 
    
                    Google Scholar 
                

	Imazu H, Uchiyama Y, Matsunaga K, et al. Contrast-enhanced harmonic EUS with novel ultrasonographic contrast (Sonazoid) in the preoperative T-staging for pancreaticobiliary malignancies. Scand J Gastroenterol. 2010;45:732–738.
Article 
    PubMed 
    
                    Google Scholar 
                

	Gong TT, Hu DM, Zhu Q. Contrast-enhanced EUS for differential diagnosis of pancreatic mass lesions: a meta-analysis. Gastrointest Endosc. 2012;76:301–309.
Article 
    PubMed 
    
                    Google Scholar 
                

	Choi JH, Seo DW, Choi JH, et al. Utility of contrast-enhanced harmonic EUS in the diagnosis of malignant gallbladder polyps (with videos). Gastrointest Endosc. 2013;78:484–493.
Article 
    PubMed 
    
                    Google Scholar 
                

	Park CH, Chung MJ, Oh TG, et al. Differential diagnosis between gallbladder adenomas and cholesterol polyps on contrast-enhanced harmonic endoscopic ultrasonography. Surg Endosc. 2013;27:1414–1421.
Article 
    PubMed 
    
                    Google Scholar 
                

	Maguchi H. Education and training for endoscopic ultrasonography in Japan. Dig Endosc. 2004;16:S148–S152.
Article 
    
                    Google Scholar 
                

	Hong HS, Han JK, Kim TK, et al. Ultrasonographic evaluation of the gallbladder: comparison of fundamental, tissue harmonic, and pulse inversion harmonic imaging. J Ultrasound Med. 2001;20:35–41.
CAS 
    PubMed 
    
                    Google Scholar 
                

	Ishikawa H, Hirooka Y, Itoh A, et al. A comparison of imaging quality between tissue harmonic imaging and fundamental imaging with an electronic radial scanning echoendoscope in the diagnosis of pancreatic diseases. Gastrointest Endosc. 2003;57:931–936.
Article 
    PubMed 
    
                    Google Scholar 
                

	Piscaglia F, Nolsoe C, Dietrich CF, et al. The EFSUMB guidelines and recommendations on the clinical practice of contrast enhanced ultrasound (CEUS): update 2011 on non-hepatic applications. Ultraschall Med. 2012;33:33–59.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Sontum PC, Ostensen J, Dyrstad K, Hoff L. Acoustic properties of NC100100 and their relation with the microbubble size distribution. Invest Radiol. 1999;34:268–275.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Dietrich CF. Contrast-enhanced low mechanical index endoscopic ultrasound (CELMI-EUS). Endoscopy 2009; 41:02E43–02E44.

                    Google Scholar 
                

	Napoleon B, Alvarez-Sanchez MV, Gincoul R, et al. Contrast-enhanced harmonic endoscopic ultrasound in solid lesions of the pancreas: results of a pilot study. Endoscopy. 2010;42:564–570.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kitano M, Kudo M, Yamao K, et al. Characterization of small solid tumors in the pancreas: the value of contrast-enhanced harmonic endoscopic ultrasonography. Am J Gastroenterol. 2012;107:303–310.
Article 
    PubMed 
    
                    Google Scholar 
                

	Matsubara H, Itoh A, Kawashima H, et al. Dynamic quantitative evaluation of contrast-enhanced endoscopic ultrasonography in the diagnosis of pancreatic diseases. Pancreas. 2011;40:1073–1079.
Article 
    PubMed 
    
                    Google Scholar 
                

	Imazu H, Kanazawa K, Mori N, et al. Novel quantitative perfusion analysis with contrast-enhanced harmonic EUS for differentiation of autoimmune pancreatitis from pancreatic carcinoma. Scand J Gastroenterol. 2012;47:853–860.
Article 
    PubMed 
    
                    Google Scholar 
                

	Gheonea DJ, Streba CT, Ciurea T, Saftoiu A. Quantitative low mechanical index contrast-enhanced endoscopic ultrasound for the differential diagnosis of chronic pseudotumoral pancreatitis and pancreatic cancer. BMC Gastronterol. 2013;13:2.
Article 
    
                    Google Scholar 
                


Download references




Conflict of interest
None.


Author information
Authors and Affiliations
	Department of Endoscopy, The Jikei University School of Medicine, 3-25-8 Nishishinbashi, Minato-ku, Tokyo, 105-8461, Japan
Hiroo Imazu, Naoki Mori, Keisuke Kanazawa, Masafumi Chiba, Hirobumi Toyoizumi & Seita Koyama

	Division of Gastroenterology and Hepatology, Department of Internal Medicine, The Jikei University School of Medicine, 3-25-8 Nishishinbashi, Minato-ku, Tokyo, 105-8461, Japan
Yuichi Torisu & Hisao Tajiri

	Department of Neuropsychiatry, Takamatsu Hospital, Ya36 Uchitakamatsu, Kahoku, Kanazawa, 929-1293, Japan
Shoryoku Hino

	Department of Gastroenterology and Hepatology, Changi General Hospital, 2 Simei Street 3, Singapore, 529889, Singapore
Tiing Leong Ang


Authors	Hiroo ImazuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Naoki MoriView author publications
You can also search for this author in
                        PubMed Google Scholar



	Keisuke KanazawaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Masafumi ChibaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hirobumi ToyoizumiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yuichi TorisuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Seita KoyamaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Shoryoku HinoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Tiing Leong AngView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hisao TajiriView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Hiroo Imazu.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Imazu, H., Mori, N., Kanazawa, K. et al. Contrast-Enhanced Harmonic Endoscopic Ultrasonography in the Differential Diagnosis of Gallbladder Wall Thickening.
                    Dig Dis Sci 59, 1909–1916 (2014). https://doi.org/10.1007/s10620-014-3115-5
Download citation
	Received: 16 January 2014

	Accepted: 12 March 2014

	Published: 25 March 2014

	Issue Date: August 2014

	DOI: https://doi.org/10.1007/s10620-014-3115-5


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Contrast-enhanced harmonic EUS
	Gallbladder wall thickening
	Gallbladder carcinoma
	Sonazoid








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					100.24.116.208
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    