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            Abstract
Purpose: Penile buckling force was analytically described in terms of its constituents. In addition, theoretically-derived buckling force data were compared to clinically measured data and the influence of each constituent on penile buckling force data was assessed.Methods: Using engineering buckling theory for a column, a mathematically-derived penile buckling model was developed which incorporated geometric and hemodynamic data obtained by dynamic infusion pharmacocavernosometry studies in 21 impotent patients (age 43, range 24–62 y) as well as penile tissue mechanical characteristics previously developed (Part I).Results: In 17 of 21 patients the mean difference between theoretically derived and clinically measured buckling force data was 0.33±0.25 kg (r=0.96). Factors which increased penile buckling forces were: high intracavernosal pressure values (rigidity was related to pressure in an exponential-like fashion); high penile aspect ratio (D/L) values (relatively large diameter/short length penile geometry) and high flaccid diameter; and high cavernosal expandability values (a measure of the ability of the corpora to approach its erect volume with relatively low intracavernosal pressures).Conclusions: Pressure-volume data (pressure, geometry and tissue characteristics) obtained during erectile function testing have been shown, for the first time, to theoretically predict the magnitude of clinically-measured penile buckling forces.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 8 print issues and online access
$259.00 per year
only $32.38 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A novel method for hemodynamic analysis of penile erection
                                        
                                    

                                    
                                        Article
                                        
                                         10 October 2020
                                    

                                

                                Canberk Yildirim, Hakan Erturk, … Ege Can Serefoglu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Residual penile curvature correction by modeling during penile prosthesis implantation in Peyronie’s disease patients
                                        
                                    

                                    
                                        Article
                                        
                                         13 April 2023
                                    

                                

                                William J. Conlon, Bryan J. Herzog & Wayne J. G. Hellstrom

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Intraoperative methods for residual curvature correction during penile prosthesis implantation in patients with Peyronie’s disease and refractory erectile dysfunction
                                        
                                    

                                    
                                        Article
                                        
                                         21 November 2019
                                    

                                

                                Farouk M. El-Khatib, Linda M. Huynh & Faysal A. Yafi

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                
Author information
Authors and Affiliations
	Department of Urology, Boston University School of Medicine and the Department of Aerospace and Mechanical Engineering, College of Engineering, Boston University, Boston, USA
D Udelson, A Nehra, DG Hatzichristou, K Azadzoi, RB Moreland, RJ Krane, I Saenz de Tejada & I Goldstein


Authors	D UdelsonView author publications
You can also search for this author in
                        PubMed Google Scholar



	A NehraView author publications
You can also search for this author in
                        PubMed Google Scholar



	DG HatzichristouView author publications
You can also search for this author in
                        PubMed Google Scholar



	K AzadzoiView author publications
You can also search for this author in
                        PubMed Google Scholar



	RB MorelandView author publications
You can also search for this author in
                        PubMed Google Scholar



	RJ KraneView author publications
You can also search for this author in
                        PubMed Google Scholar



	I Saenz de TejadaView author publications
You can also search for this author in
                        PubMed Google Scholar



	I GoldsteinView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Udelson, D., Nehra, A., Hatzichristou, D. et al. Engineering analysis of penile hemodynamic and structural-dynamic relationships: Part II—Clinical implications of penile buckling.
                    Int J Impot Res 10, 25–35 (1998). https://doi.org/10.1038/sj.ijir.3900311
Download citation
	Received: 10 January 1997

	Revised: 22 April 1997

	Accepted: 15 May 1997

	Published: 26 March 1998

	Issue Date: 01 March 1998

	DOI: https://doi.org/10.1038/sj.ijir.3900311


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
	penile rigidity
	erectile physiology
	impotence
	biomedical engineering
	penile buckling







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Penile intracavernosal pillars: lessons from anatomy and potential implications for penile prosthesis placement
                                    
                                

                            
                                
                                    	M J Pagano
	A C Weinberg
	R J Valenzuela


                                
                                International Journal of Impotence Research (2016)

                            
	
                            
                                
                                    
                                        Central nervous system-acting agents and the treatment of erectile and sexual dysfunction
                                    
                                

                            
                                
                                    	Culley C. Carson


                                
                                Current Urology Reports (2007)

                            
	
                            
                                
                                    
                                        Der Einfluss neurologischer Erkrankungen auf Partnerschaft und Sexualität
                                    
                                

                            
                                
                                    	D. Goecker
	D. Rösing
	K. M. Beier


                                
                                Der Urologe (2006)

                            
	
                            
                                
                                    
                                        Initial validation of a novel rat model of vasculogenic erectile dysfunction with generalized atherosclerosis
                                    
                                

                            
                                
                                    	K Park
	H Son
	J-S Paick


                                
                                International Journal of Impotence Research (2005)

                            
	
                            
                                
                                    
                                        Association between International Index of Erectile Function and axial penile rigidity in patients with erectile dysfunction
                                    
                                

                            
                                
                                    	AI El-Sakka


                                
                                International Journal of Impotence Research (2003)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Information
                                
                            
	
                                
                                    Open Access Fees and Funding
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    For Advertisers
                                
                            
	
                                
                                    Subscribe
                                
                            
	
                                
                                    Call for Papers
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors & Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    International Journal of Impotence Research (Int J Impot Res)
                
                
    
    
        ISSN 1476-5489 (online)
    
    


                
    
    
        ISSN 0955-9930 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	protocols.io
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    











    [image: ]







[image: ]
