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                    Abstract
Insufficient osseous blood supply results in bone marrow oedema (BMO) and/or avascular necrosis (AVN). One treatment option to support osseous perfusion is the application of stable prostacycline analog iloprost. In this clinical study, 95 patients were treated with iloprost for BMO/AVN. One hundred eighty-six bones were affected by BMO/AVN before treatment. Average follow-up was 33.0 ± 17.6 months. Pain levels could be reduced (e.g. visual analogue scale, 5.0 ± 2.2 points reduced to 1.7± 2.2 points) and functional scores improved (Harris hip score, 52±21 points to 79±17 points) in the course of treatment. According to current data, healing of advanced stages of osteonecrosis is not possible. However, the results of this case series confirm previous findings that in early stages of insufficient osseous blood flow iloprost can contribute to the relief of pain and improve joint function.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Bisphosphonate combination therapy for non-femoral avascular necrosis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         24 April 2019
                                    

                                

                                Sanjay Agarwala & Mayank Vijayvargiya

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        New Therapies of Bone Necrosis
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2014
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Osteonecrosis
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2023
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Jäger M, Tillmann FP, Thornhill TS et al (2008) Rationale for prostaglandin I2 in bone marrow oedema—from theory to application. Arthritis Res Ther 10:R120
Article 
    PubMed 
    
                    Google Scholar 
                

	Mitchell DG, Rao VM, Dalinka MK et al (1987) Femoral head avascular necrosis: correlation of MR imaging, radiographic staging, radionuclide imaging, and clinical findings. Radiology 162:709–715
PubMed 
    CAS 
    
                    Google Scholar 
                

	Mont MA, Hungerford DS (1995) Non-traumatic avascular necrosis of the femoral head. J Bone Joint Surg Am 77:459–474
PubMed 
    CAS 
    
                    Google Scholar 
                

	Schmitt-Sody M, Kirchhoff C, Mayer W et al (2008) Avascular necrosis of the femoral head: inter- and intraobserver variations of Ficat and ARCO classifications. Int Orthop 32:283–287
Article 
    PubMed 
    
                    Google Scholar 
                

	Floerkemeier T, Thorey F, Daentzer D et al (2010) Clinical and radiological outcome of the treatment of osteonecrosis of the femoral head using the osteonecrosis intervention implant. Int Orthop. doi:10.1007/s00264-009-0940-9
                        

	Guo JJ, Tang N, Yang HL et al (2010) Impact of surgical approach on postoperative heterotopic ossification and avascular necrosis in femoral head fractures: a systematic review. Int Orthop 34:319–322
Article 
    PubMed 
    
                    Google Scholar 
                

	Hsu HH, Rubin LJ (2005) Iloprost inhalation solution for the treatment of pulmonary arterial hypertension. Expert Opin Pharmacother 6:1921–1930
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Disch AC, Matziolis G, Reinke P et al (2004) Intravenous Iloprost treatment for severe bone pain caused by sickle cell crisis. Thromb Haemost 91:1047–1049
PubMed 
    CAS 
    
                    Google Scholar 
                

	Aigner N, Meizer R, Stolz G et al (2003) Iloprost for the treatment of bone marrow edema in the hindfoot. Foot Ankle Clin 8:683–693
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Aigner N, Petje G, Schneider W et al (2002) Juvenile bone-marrow oedema of the acetabulum treated by iloprost. J Bone Joint Surg Br 84:1050–1052
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Aigner N, Petje G, Schneider W et al (2005) Bone marrow edema syndrome of the femoral head: treatment with the prostacyclin analogue iloprost vs. core decompression: an MRI-controlled study. Wien Klin Wochenschr 117:130–135
Article 
    PubMed 
    
                    Google Scholar 
                

	Aigner N, Petje G, Steinboeck G et al (2001) Treatment of bone-marrow oedema of the talus with the prostacyclin analogue iloprost. An MRI-controlled investigation of a new method. J Bone Joint Surg Br 83:855–858
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Disch AC, Matziolis G, Perka C (2005) The management of necrosis-associated and idiopathic bone-marrow oedema of the proximal femur by intravenous iloprost. J Bone Joint Surg Br 87:560–564
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Jäger M, Werner A, Lentrodt S et al (2004) Pain management in non-juvenile, aseptic osteonecrosis. Schmerz 18:481–491
Article 
    PubMed 
    
                    Google Scholar 
                

	Jäger M, Zilkens C, Westhoff B et al (2009) Efficiency of iloprost treatment for chemotherapy-associated osteonecrosis after childhood cancer. Anticancer Res 29:3433–3440
PubMed 
    
                    Google Scholar 
                

	Bernbeck B, Christaras A, Krauth K et al (2004) Bone marrow oedema and aseptic osteonecrosis in children and adolescents with acute lymphoblastic leukaemia or non-Hodgkin-lymphoma treated with hyperbaric-oxygen-therapy (HBO): an approach to cure? —BME/AON and hyperbaric oxygen therapy as a treatment modality. Klin Padiatr 216:370–378
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Trancik T, Lunceford E, Strum D (1990) The effect of electrical stimulation on osteonecrosis of the femoral head. Clin Orthop Relat Res 120–124

	Steinberg ME (1991) Osteonecrosis of the hip: summary and conclusions. Semin Arthroplasty 2:241–249
PubMed 
    CAS 
    
                    Google Scholar 
                

	Glueck CJ, Freiberg RA, Sieve L et al (2005) Enoxaparin prevents progression of stages I and II osteonecrosis of the hip. Clin Orthop Relat Res 164–170

	Nishii T, Sugano N, Miki H et al (2006) Does alendronate prevent collapse in osteonecrosis of the femoral head? Clin Orthop Relat Res 443:273–279
Article 
    PubMed 
    
                    Google Scholar 
                

	Werner A, Jäger M, Schmitz H et al (2003) Joint preserving surgery for osteonecrosis and osteochondral defects after chemotherapy in childhood. Klin Padiatr 215:332–337
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Hernigou P, Beaujean F (2002) Treatment of osteonecrosis with autologous bone marrow grafting. Clin Orthop Relat Res 14–23

	Grant SM, Goa KL (1992) Iloprost. A review of its pharmacodynamic and pharmacokinetic properties, and therapeutic potential in peripheral vascular disease, myocardial ischaemia and extracorporeal circulation procedures. Drugs 43:889–924
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Meizer R, Radda C, Stolz G et al (2005) MRI-controlled analysis of 104 patients with painful bone marrow edema in different joint localizations treated with the prostacyclin analogue iloprost. Wien Klin Wochenschr 117:278–286
Article 
    PubMed 
    
                    Google Scholar 
                

	Tillmann FP, Jäger M, Blondin D et al (2007) Intravenous iloprost: a new therapeutic option for patients with post-transplant distal limb syndrome (PTDLS). Am J Transplant 7:667–671
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Acknowledgements
No financial support has been received for the study.

                Conflict of interest

                The authors declare that they have no conflict of interest.

              

Author information
Authors and Affiliations
	Department of Orthopaedic Surgery, University Hospital of Duesseldorf, Duesseldorf, Germany
Marcus Jäger, Christoph Zilkens, Bernd Bittersohl, Gordana Kozina & Rüdiger Krauspe

	Department of Orthopaedic Surgery, Children’s Hospital Boston, Boston, MA, USA
Travis Matheney

	Department of Radiology, University Hospital of Duesseldorf, Duesseldorf, Germany
Dirk Blondin


Authors	Marcus JägerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Christoph ZilkensView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bernd BittersohlView author publications
You can also search for this author in
                        PubMed Google Scholar



	Travis MatheneyView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gordana KozinaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dirk BlondinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Rüdiger KrauspeView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Christoph Zilkens.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Jäger, M., Zilkens, C., Bittersohl, B. et al. Efficiency of iloprost treatment for osseous malperfusion.
                    International Orthopaedics (SICOT) 35, 761–765 (2011). https://doi.org/10.1007/s00264-010-0998-4
Download citation
	Received: 19 February 2010

	Revised: 04 March 2010

	Accepted: 04 March 2010

	Published: 21 March 2010

	Issue Date: May 2011

	DOI: https://doi.org/10.1007/s00264-010-0998-4


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
	Bone Marrow Oedema
	Iloprost
	Critical Limb Ischemia
	Core Decompression
	Diabetic Angiopathy








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            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
						
						
					


		
	
	
		
			
				
					
					3.91.241.44
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    