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Zusammenfassung

        
Seit Beginn erfolgreicher mikrochirurgischer Fingerreplantationen Anfang der 60er Jahre des letzten Jahrhunderts zeigt sich eine Evolution in den Techniken zur Wiederherstellung der Durchblutung der amputierten Finger. Initial wurden bei den ersten Fingerreplantationen End-zu-End-Anastomosen der Arterien und Venen durchgeführt. Später wurden bei schwierigen Avulsionsverletzungen Gefäßinterponate – in erster Linie Veneninterponate –mit Erfolg eingesetzt. Diese Gefäßinterponate wurden bei gleichzeitigen Weichteilverlusten durch Lappenplastiken im Sinne von Durchflusslappen erweitert. Eine Weiterentwicklung der Techniken stellt die Replantation von amputierten Fingern mit Hilfe von fabrizierten chimären Lappenplastiken dar. Dabei wird der amputierte Finger noch vor der eigentlichen Replantation in Tabula, auf dem Operationstisch, mit den Gefäßen einer Lappenplastik mikrochirurgisch anastomosiert und erst dann diese Chimera fabricata als Konstrukt replantiert. Die bisher letzte Entwicklung ist die heterotope Replantation mit sekundärer Replantation als fabrizierte chimäre Lappenplastik. Wir beschreiben im Sinne einer Einführung 3 Fälle, bei welchen wir dieses Konzept der fabrizierten chimären Lappenplastik bei orthotopen Replantationen erfolgreich angewendet haben.
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Abstract

        
Since microsurgical finger replantations started to be successfully performed at the beginning of the 1960 s, there has been an evolution in the techniques for restoring blood flow to the amputated fingers. Initially, end-to-end anastomoses were performed. Later on, vascular grafts – predominantly vein interpositional grafts – were successfully used for difficult avulsion injuries. These vascular grafts were extended by microvascular flaps in the form of flow-through flaps in cases with simultaneous soft tissue loss. A further development of these techniques has been achieved by the replantation of amputated fingers with the help of fabricated chimeric flaps. The amputated finger is anastomosed microsurgically with a flap “in tabula” before the actual replantation. Only then is the fabricated chimera replanted as a construct. The latest development so far is heterotopic replantation with secondary replantation in the form a fabricated chimeric flap. By way of introduction, we describe three cases in which we have successfully applied this concept of fabricated chimeric flap surgery for orthotopic thumb replantations.

      


        
[bookmark: N10A69]
Schlüsselwörter

        Freie Lappenplastiken - 
        Mikrochirurgie - 
        Daumen - 
        Replantation
      


        
[bookmark: N10A7C]
Key words

        Free flaps - 
        microsurgery - 
        replantation - 
        thumb
      





[bookmark: info]
Publication History

Received: 18 August 2020


Accepted: 21 December 2020


Article published online:
26 April 2021



© 2021. Thieme. All rights reserved.

Georg Thieme Verlag KG
Rüdigerstraße 14, 70469 Stuttgart, Germany


 

[bookmark: ]

[bookmark: N10CA0]
	
Literatur


	
[bookmark: R13481310-0001]1 
          
            Kamatsu S, 
          
          
            Tamai S. 
          
        Successful replantation of a completely cut-off thumb: case report. Plast Reconstr Surg 1968; 42: 374-377 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0002]2 
          
            Alpert BS, 
          
          
            Buncke HJ, 
          
          
            Brownstein M. 
          
        Replacement of damaged arteries and veins with vein grafts when replanting crushed, amputated fingers. Plast Reconstr Surg 1978; 61: 17-22 DOI: 10.1097/00006534-197801000-00004. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0003]3 
          
            Biemer E. 
          
        Vein grafts in microvascular surgery. Br J Plast Surg 1977; 30: 197-199 DOI: 10.1016/0007-1226(77)90088-1. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0004]4 
          
            Godina M. 
          
        Arterial autografts in microvascular surgery. Plast Reconstr Surg 1986; 78: 293-294 DOI: 10.1097/00006534-198609000-00002 & #a0. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0005]5 
          
            Honda T, 
          
          
            Yamauchi S, 
          
          
            Shimamura K. 
          
        et al. The possible applications of a composite skin and subcutaneous vein graft in the replantation of amputated digits. Br J Plast Surg 1984; 37: 607-612 DOI: 10.1016/0007-1226(84)90158-9. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0006]6 
          
            Zheng D, 
          
          
            Li Z, 
          
          
            Xu L. 
          
        et al. Application of venous flow-through flap in finger replantation with circularity soft tissue defect. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi 2014; 28: 977-980 





PubMedGoogle Scholar





	
[bookmark: R13481310-0007]7 
          
            Brandt K, 
          
          
            Khouri RK, 
          
          
            Upton J. 
          
        Free flaps as flow-through vascular conduits for simultaneous coverage and revascularization of the hand or digit. Plast Reconstr Surg 1996; 98: 321-327 DOI: 10.1097/00006534-199608000-00018. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0008]8 
          
            Bakhach J, 
          
          
            Katrana F, 
          
          
            Panconi B. 
          
        Temporary Ectopic Digital Implantation: A Clinical Series of Eight Digits. J Hand Surg Eur Vol 2008; 33: 717-22 DOI: 10.1177/1753193408091429. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0009]9 
          
            Yoshida S, 
          
          
            Koshima I, 
          
          
            Narushima M. 
          
        et al. Usefulness of ectopic implantation in multiple finger amputation injury. Clin Case Rep 2019; 7: 546-549 DOI: 10.1002/ccr3.2040. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0010]10 
          
            Mitsunaga N, 
          
          
            Takumi Y, 
          
          
            Hisako H. 
          
        et al. Temporary Ectopic Implantation of a Single Finger Using a Perforator as a Feeding Vessel, and Subsequent Prefabricated Chimeric Flap Transplantation. Eplasty 23.02.2012; 12: e15 





PubMedGoogle Scholar





	
[bookmark: R13481310-0011]11 
          
            Ni G, 
          
          
            Wu X, 
          
          
            Zhang D. 
          
        et al. Temporary ectopic implantation of amputated fingers and dorsalis pedis flaps for thumb reconstruction and skin defect repair of hands. Chin J of Repar and Reconstr Surg 2013; 27: 1094-1097 





PubMedGoogle Scholar





	
[bookmark: R13481310-0012]12 
          
            Graf P, 
          
          
            Gröner R, 
          
          
            Hörl W. 
          
        et al. Temporary ectopic implantation for salvage of amputated digits. Br J Plast Surg 1996; 49: 174-177 DOI: 10.1016/s0007-1226(96)90221-0. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0013]13 
          
            Yousif NJ, 
          
          
            Dzwierzynski WW, 
          
          
            Anderson RC. 
          
        et al. Complications and salvage of an ectopically replanted thumb. Plast Reconstr Surg 1996; 97: 637-640 DOI: 10.1097/00006534-199603000-00024PMID: 8596798. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0014]14 
          
            Osinga R, 
          
          
            Lo S. 
          
        Internally Fabricated Chimera Anterolateral Thigh-Amputate Flaps for Metachronous Reconstruction. Plast Reconstr Surg Glob Open 2019; 7: e2508 DOI: 10.1097/GOX.0000000000002508. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0015]15 
          
            Jing L, 
          
          
            Guo-Hua N, 
          
          
            Zhen G. 
          
        et al. Salvage of amputated thumbs by temporary ectopic implantation. 2008 28. 559-564 DOI: 10.1002/micr.20540 




Google Scholar





	
[bookmark: R13481310-0016]16 
          
            Dec W. 
          
        A meta-analysis of success rates for digit replantation. Tech Hand Up Extrem Surg 2006; 10: 124-129 DOI: 10.1097/01.bth.0000225005.64605.17. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0017]17 
          
            Sears ED, 
          
          
            Chung KC. 
          
        Replantation of finger avulsion injuries: a systematic review of survival and functional outcomes. J Hand Surg Am 2011; 36: 686-694 DOI: 10.1016/j.jhsa.2010.12.023. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0018]18 
          
            Vlastou C, 
          
          
            Scott Earle A. 
          
        Avulsion injuries of the thumb. J Hand Surg 1986; 11: 51-56 DOI: 10.1016/S0363-5023(86)80102-2. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0019]19 
          
            Gülgönen A, 
          
          
            Bayri O, 
          
          
            Özkan T. 
          
        et al. Replantation of Thumb Avulsion Injuries. Handchir Mikrochir Plast Chir 2007; 39 (04) 231-237 DOI: 10.1055/s-2007-965399. 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R13481310-0020]20 
          
            Arnez ZM, 
          
          
            Lister GD. 
          
        The posterior interosseous arterial graft. Plast Reconstr Surg 1994; 94: 202-206 DOI: 10.1097/00006534-199407000-00026. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0021]21 
          
            Rockwell W, 
          
          
            Haidenberg J, 
          
          
            Foreman K. 
          
        Thumb Replantation Using Arterial Conduit Graft and Dorsal Vein Transposition. Plast Reconstr Surg 2008; 122: 840-843 DOI: 10.1097/PRS.0b013e318180f253. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0022]22 
          
            Waikakul S, 
          
          
            Sakkarnakosol S, 
          
          
            Vanadurongwan V. 
          
        et al. Results of 1018 digital replantations in 552 patients. Injury 2000; 31: 33-40 DOI: 10.1016/S0020-1383(99)00196-5. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0023]23 
          
            Pho RW, 
          
          
            Chacha PB, 
          
          
            Yeo KQ. 
          
        Rerouting vessels and nerves from other digits in replanting an avulsed and degloved thumb. Plast Reconstr Surg 1979; 64: 330-335 DOI: 10.1097/00006534-197909000-00008. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0024]24 
          
            Lobay GW, 
          
          
            Moysa GL. 
          
        Primary neurovascular bundle transfer in the management of avulsed thumbs. J Hand Surg Am 1981; 6: 31-34 DOI: 10.1016/s0363-5023(81)80007-x. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0025]25 
          
            Foucher G, 
          
          
            Braun JB. 
          
        A new Island Flap Transfer from the Dorsum oft the Index to the Thumb. Plast Reconstr Surg 1979; 63: 344-349 DOI: 10.1097/00006534-197903000-00008. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0026]26 
          
            Woo S, 
          
          
            Lee GJ. 
          
        et al. H, Kim KC. A Retrospective Analysis of 154 Arterialized Venous Flaps for Hand Reconstruction: An 11-Year Experience. Plast Reconstr Surg 2007; 119: 1823-1838 DOI: 10.1097/01.prs.0000259094.68803.3d. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0027]27 
          
            Hallock G. 
          
        Further clarification of the nomenclature for compound flaps. Plast Reconstr Surg 2006; 117: 151e-160e DOI: 10.1097/01.prs.0000219178.20541.7f. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0028]28 
          
            Hallock G. 
          
        The Chimera Flap: A Quarter Century Odyssey. Ann Plast Surg 2017; 78: 223-229 DOI: 10.1097/SAP.0000000000000884. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0029]29 
          
            Hallock G. 
          
        Classification of flaps. 
              
                Elsevier BV. 
              
            Hrsg. Flaps and Reconstructive Surgery. 2009. 7. 01 DOI: 10.1016/b978--7216-0519-7.00002-2 






Google Scholar





	
[bookmark: R13481310-0030]30 
          
            Hallock G. 
          
        Simultaneous Transposition of Anterior Thigh Muscle and Fascia Flaps: An Introduction to the Chimera Flap Principle. Ann Plast Surg 1991; 27: 126-131 DOI: 10.1097/00000637-199108000-00006. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0031]31 
          
            Schönberger O. 
          
          (Übersetzer u. Hrsg.) 
        Hesiod: Theogonie. Griechisch/Deutsch. Reclam; 1999 Verse 321–322 



Google Scholar





	
[bookmark: R13481310-0032]32 
          
            Kim JT, 
          
          
            Kim YH, 
          
          
            Ghanem AM. 
          
        Perforator chimerism for the reconstruction of complex defects: A new chimeric free flap classification system. JPRAS 2015; 1556-1567 DOI: 10.1016/j.bjps.2015.07.004. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0033]33 
          
            Parrett BM, 
          
          
            Pribaz JJ. 
          
        Prefabricated and Prelaminated Flaps. In: Hyakusoku H., Orgill D., Teot L., Pribaz J., Ogawa R. (eds) Coor Atlas of Burn Reconstructive Surgery. Berlin Heidelberg: Springer; 2010; DOI: 10.1007/978-3-642-05070-1_34. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0034]34 
          
            Meyer V. 
          
        Upper Extremity Replantation: Basic Principles, Surgical Technique, and Strategy. New York: Churchill Livingstone; 1985 





Google Scholar





	
[bookmark: R13481310-0035]35 
          
            Maricevich M, 
          
          
            Carlsen B, 
          
          
            Mardini S. 
          
        et al. Upper extremity and digital replantation. Hand (N Y) 2011; 6: 356-363 DOI: 10.1007/s11552-011-9353-5. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R13481310-0036]36 
          
            Friedel R. 
          
        Die komplexe Handverletzung und Mikroamputationsverletzungen Band 2. 
              
                Towfigh H, 
              
              
                Hierner R, 
              
              
                Langer M, 
              
              
                Friedel R. 
              
            Hrsg. Handchirurgie. Berlin Heidelberg New York: Springer; 2011: 1057-1100 





CrossrefGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 3.85.162.126
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  