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                    Abstract
Purpose
Complications of adult spinal deformity surgery are problematic in osteoporotic individuals. We compared outcomes between Japanese patients treated perioperatively with teriparatide vs. low-dose bisphosphonates.
Methods
Fifty-eight osteoporotic adult Japanese female patients were enrolled and assigned to perioperative teriparatide (33 patients) and bisphosphonate (25 patients) groups in non-blinded fashion. Pre- and post-operative X-ray and computed tomography imaging were used to assess outcome, and rates were compared between the groups and according to age. Pain scores and Oswestry Disability Indices (ODI) were calculated before and 2 years after surgery.
Results
Adjacent vertebral fractures and implant failure, fusion failure, and poor pain and ODI outcomes were significantly more common in the bisphosphonates group than the teriparatide group.
Conclusions
Perioperative administration of teriparatide is more effective than that of low-dose bisphosphonates in preventing complications and maintaining fusion rates in osteoporotic Japanese females with spinal deformities undergoing surgery.



                    
    


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

                            

                        

                        
                            
                                
                                    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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        An effect comparison of teriparatide and bisphosphonate on posterior lumbar interbody fusion in patients with osteoporosis: a prospective cohort study and preliminary data
                                        
                                    

                                    
                                        Article
                                        
                                         10 December 2015
                                    

                                

                                Pyung Goo Cho, Gyu Yeul Ji, … Keung Nyun Kim

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effect of bisphosphonates or teriparatide on mechanical complications after posterior instrumented fusion for osteoporotic vertebral fracture: a multi-center retrospective study
                                        
                                    

                                    
                                        Article
                                         Open access
                                         01 July 2020
                                    

                                

                                Atsuyuki Kawabata, Toshitaka Yoshii, … Ken Ishii

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Medical optimization of osteoporosis for adult spinal deformity surgery: a state-of-the-art evidence-based review of current pharmacotherapy
                                        
                                    

                                    
                                        Article
                                        
                                         01 December 2022
                                    

                                

                                Andrew S. Zhang, Surya Khatri, … Alan H. Daniels

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Orimo H, Nakamura T, Hosoi T, Iki M, Uenishi K, Endo N, Ohta H, Shiraki M, Sugimoto T, Suzuki T, Soen S, Nishizawa Y, Hagino H, Fukunaga M, Fujiwara S (2012) Japanese 2011 guidelines for prevention and treatment of osteoporosis—executive summary. Arch Osteoporos 7:3–20. doi:10.1007/s11657-012-0109-9
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Iki M (2001) Epidemiology of osteoporosis in Japan. Clin Calcium 22:797–803 (CliCa1206797803, in Japanese)
                        

                    Google Scholar 
                

	Bow CH, Cheung E, Cheung CL, Xiao SM, Loong C, Soong C, Tan KC, Luckey MM, Cauley JA, Fujiwara S, Kung AW (2012) Ethnic difference of clinical vertebral fracture risk. Osteoporos Int 23:879–885. doi:10.1007/s00198-011-1627-9
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Fisher JE, Rogers MJ, Halasy JM, Luckman SP, Hughes DE, Masarachia PJ, Wesolowski G, Russell RG, Rodan GA, Reszka AA (1999) Alendronate mechanism of action: geranylgeraniol, an intermediate in the mevalonate pathway, prevents inhibition of osteoclast formation, bone resorption, and kinase activation in vitro. Proc Natl Acad Sci USA 96:133–138. doi:10.1073/pnas.96.1.133
                        
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Black DM, Cummings SR, Karpf DB, Cauley JA, Thompson DE, Nevitt MC, Bauer DC, Genant HK, Haskell WL, Marcus R, Ott SM, Torner JC, Quandt SA, Reiss TF, Ensrud KE (1996) Randomised trial of effect of alendronate on risk of fracture in women with existing vertebral fractures. Lancet 348:1535–1541. doi:10.1016/S0140-6736(96)07088-2
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Neer RM, Arnaud CD, Zanchetta JR, Prince R, Gaich GA, Reginster JY, Hodsman AB, Eriksen EF, Ish-Shalom S, Genant HK, Wang O, Mitlak BH (2001) Effect of parathyroid hormone (1–34) on fractures and bone mineral density in postmenopausal women with osteoporosis. N Engl J Med 344:1434–1441. doi:10.1056/NEJM200105103441904
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Dempster DW, Cosman F, Kurland ES, Zhou H, Nieves J, Woelfert L, Shane E, Plavetić K, Müller R, Bilezikian J, Lindsay R (2001) Effects of daily treatment with parathyroid hormone on bone microarchitecture and turnover in patients with osteoporosis: a paired biopsy study. J Bone Miner Res 16:1846–1853. doi:10.1359/jbmr.2001.16.10.1846
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Maier S, Smith JS, Schwab F, Obeid I, Mundis G, Klineberg E, Hostin R, Hart R, Burton D, Boachie-Adjei O, Gupta M, Ames C, Protopsaltis T, Lafage V, International Spine Study Group (2014) Revision surgery after 3-column osteotomy in 335 patients with adult spinal deformity: Intercenter variability and risk factors. Spine 39:881–885. doi:10.1097/BRS.0000000000000304
                        
Article 
    
                    Google Scholar 
                

	Lowe T, Berven SH, Schwab FJ, Bridwell KH (2006) The SRS classification for adult spinal deformity: building on the King/Moe and Lenke classification systems. Spine 31:S119–S125. doi:10.1097/01.brs.0000232709.48446.be
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Orimo H, Hayashi Y, Fukunaga M, Sone T, Fujiwara S, Shiraki M, Kushida K, Miyamoto S, Soen S, Nishimura J, Oh-Hashi Y, Hosoi T, Gorai I, Tanaka H, Igai T, Kishimoto H, Osteoporosis Diagnostic Criteria Review Committee: Japanese Society for Bone and Mineral Research (2001) Diagnostic criteria for primary osteoporosis: year 2000 revision. J Bone Miner Metab 19:331–337. doi:10.1007/s007740170001
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Terran J, Schwab F, Shaffrey CI, Smith JS, Devos P, Ames CP, Fu KM, Burton D, Hostin R, Klineberg E, Gupta M, Deviren V, Mundis G, Hart R, Bess S, Lafage V, International Spine Study Group (2013) The SRS-Schwab adult spinal deformity classification: assessment and clinical correlations based on a prospective operative and nonoperative cohort. Neurosurgery 73:559–568. doi:10.1227/NEU.0000000000000012
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Shiraki M, Kushida K, Fukunaga M, Kishimoto H, Kaneda K, Minaguchi H, Inoue T, Tomita A, Nagata Y, Nakashima M, Orimo H, The Alendronate Research Group (1998) A placebo-controlled, single-blind study to determine the appropriate alendronate dosage in postmenopausal Japanese patients with osteoporosis. Endocr J 45:191–201. doi:10.1507/endocrj.45.191
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Park P, Garton HJ, Gala VC, Hoff JT, McGillicuddy JE (2004) Adjacent segment disease after lumbar or lumbosacral fusion: review of the literature. Spine 29:1938–1944
Article 
    PubMed 
    
                    Google Scholar 
                

	Gallagher JC, Genant HK, Crans GG, Vargas SJ, Krege JH (2005) Teriparatide reduces the fracture risk associated with increasing number and severity of osteoporotic fractures. J Clin Endocrinol Metab 90:1583–1587. doi:10.1210/jc.2004-0826#sthash.UWGODgVx.dpuf
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Bouxsein ML, Chen P, Glass EV, Kallmes DF, Delmas PD, Mitlak BH (2009) Teriparatide and raloxifene reduce the risk of new adjacent vertebral fractures in postmenopausal women with osteoporosis. Results from two randomized controlled trials. J Bone Joint Surg Am 91:1329–1338. doi:10.2106/JBJS.H.01030
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Moro M, Hecker AT, Bouxsein ML, Myers ER (1995) Failure load of thoracic vertebrae correlates with lumbar bone mineral density measured by DXA. Calcif Tissue Int 56:206–209. doi:10.1007/BF00298611
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ohtori S, Inoue G, Orita S, Yamauchi K, Eguchi Y, Ochiai N, Kishida S, Kuniyoshi K, Aoki Y, Nakamura J, Ishikawa T, Miyagi M, Kamoda H, Suzuki M, Kubota G, Sakuma Y, Oikawa Y, Inage K, Sainoh T, Takaso M, Toyone T, Takahashi K (2013) Comparison of teriparatide and bisphosphonate treatment to reduce pedicle screw loosening after lumbar spinal fusion surgery in postmenopausal women with osteoporosis from a bone quality perspective. Spine 38:E487–E492. doi:10.1097/BRS.0b013e31828826dd
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Ohtori S, Inoue G, Orita S, Eguchi Y, Ochiai N, Kishida S, Kuniyoshi K, Aoki Y, Nakamura J, Ishikawa T, Miyagi M, Kamoda H, Suzuki M, Kubota G, Sakuma Y, Oikawa Y, Inage K, Sainoh T, Takaso M, Ozawa T, Takahashi K, Toyone T (2012) Teriparatide accelerates lumbar posterolateral fusion in women with postmenopausal osteoporosis: prospective study. Spine 37:E1464–E1468. doi:10.1097/BRS.0b013e31826ca2a8
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Liberman UA, Weiss SR, Bröll J, Minne HW, Quan H, Bell NH, Rodriguez-Portales J, Downs RW Jr, Dequeker J, Favus M (1995) Effect of oral alendronate on bone mineral density and the incidence of fractures in postmenopausal osteoporosis. The Alendronate Phase III Osteoporosis Treatment Study Group. N Engl J Med 333:1437–1443. doi:10.1056/NEJM199511303332201
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Orthopaedic Surgery, Faculty of Medicine, University of Toyama, 2630 Sugitani, Toyama, 930-0194, Japan
Shoji Seki, Yoshiharu Kawaguchi, Taketoshi Yasuda, Kayo Suzuki, Kenta Watanabe, Hiroto Makino, Masahiko Kanamori & Tomoatsu Kimura

	Department of Orthopaedic Surgery, Toyama Rosai Hospital, Toyama, 937-0042, Japan
Norikazu Hirano

	Department of Orthopaedic Surgery, Takaoka City Hospital, Toyama, 933-8550, Japan
Masato Nakano


Authors	Shoji SekiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Norikazu HiranoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yoshiharu KawaguchiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Masato NakanoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Taketoshi YasudaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kayo SuzukiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kenta WatanabeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hiroto MakinoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Masahiko KanamoriView author publications
You can also search for this author in
                        PubMed Google Scholar



	Tomoatsu KimuraView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Shoji Seki.


Ethics declarations

              
              All study participants provided informed consent, and the study methods were conducted in accordance with the Declaration of Helsinki.

              
                Conflict of interest

                The authors declare that they have no conflict of interest concerning this article. No funds were received in support of this work.

              
            

Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Seki, S., Hirano, N., Kawaguchi, Y. et al. Teriparatide versus low-dose bisphosphonates before and after surgery for adult spinal deformity in female Japanese patients with osteoporosis.
                    Eur Spine J 26, 2121–2127 (2017). https://doi.org/10.1007/s00586-017-4959-0
Download citation
	Received: 17 February 2016

	Revised: 08 December 2016

	Accepted: 15 January 2017

	Published: 23 January 2017

	Issue Date: August 2017

	DOI: https://doi.org/10.1007/s00586-017-4959-0


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
	Osteoporosis/SU
	Orthopedic procedures/AE
	Teriparatide/TU bisphosphonates
	Disability evaluation








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					34.205.135.189
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    