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Abstract



            
Purpose This study aims to compare outcomes after pyrolytic carbon implant hemiarthroplasty (PH) versus Thompson suspensionplasty (TS) for trapezial-metacarpal (TM) arthritis.



            
Patients and Methods There were 87 arthritic TM joints in 71 patients treated with PH (n = 47 joints, 37 patients) or TS (n = 40 joints, 34 patients). Patients had significantly longer follow-up in the TS group (86.9 months, 25th–75th percentile = 55.6–103.8) versus the PH group (38.4 months, 25th–75th percentile = 23.2–65.8, p < 0.001).



            
Results PH patients maintained higher final grip strength (p = 0.03) and apposition pinch strength (p = 0.01) compared with TS patients. Nelson scores were significantly higher among patients undergoing PH (mean = 50.4, standard deviation [SD] = 24.5) compared with TS (mean = 36.8, SD = 12.5, p < 0.01). There was a significantly higher proportion of complications (p < 0.01), reoperations (p < 0.01), and joint revision surgery (p < 0.01) in patients undergoing PH compared with TS. Controlling for age and sex, there was a 72.8% lower risk of complications (p = 0.02), 87.7% lower risk of reoperations (p = 0.01), and 87.2% lower risk of joint revision surgery (p < 0.01) among patients undergoing TS compared with PH. There was a shorter time to first complication (p < 0.01), reoperation (p < 0.02), and joint revision (p < 0.01) in those undergoing PH compared with TS.



            
Conclusion Both cohorts exhibited functional range of motion and pinch and grip strengths postoperatively, and those undergoing PH began with and maintained higher grip and pinch strength at final follow-up. Those undergoing PH had significantly increased risk of complications, reoperations, and joint revision surgery. Most complications in patients undergoing PH were related to suspected development of scaphotrapezotrapezoidal (STT) arthritis postoperatively. We thus recommend careful evaluation of possible STT arthritis when considering PH arthroplasty.



            
Level of Evidence Level III.






        

Keywords

basal joint arthritis - 
trapezial-metacarpal arthritis - 
pyrolytic carbon - 
Thompson suspensionplasty
      


Note


        
The investigation was performed in its entirety at the Mayo Clinic, Rochester, MN. Written informed consent was obtained from all patients whose data were included in the study. The research protocol was approved in advance by the institutional review board at the medical center where the investigation was performed.

      





 




	
References


	
1 Davis TR, Brady O, Barton NJ, Lunn PG, Burke FD. Trapeziectomy alone, with tendon interposition or with ligament reconstruction?. J Hand Surg [Br] 1997; 22 (6) 689-694 





CrossrefPubMedGoogle Scholar





	
2 Davis TR, Brady O, Dias JJ. Excision of the trapezium for osteoarthritis of the trapeziometacarpal joint: a study of the benefit of ligament reconstruction or teondon interposition. J Hand Surg Am 2004; 29 (6) 1069-1077 





CrossrefPubMedGoogle Scholar





	
3 Taylor EJ, Desari K, D'Arcy JC, Bonnici AV. A comparison of fusion, trapeziectomy and silastic replacement for the treatment of osteoarthritis of the trapeziometacarpal joint. J Hand Surg [Br] 2005; 30 (1) 45-49 





CrossrefPubMedGoogle Scholar





	
4 Eaton RG, Littler JW. Ligament reconstruction for the painful thumb carpometacarpal joint. J Bone Joint Surg Am 1973; 55 (8) 1655-1666 





CrossrefPubMedGoogle Scholar





	
5 Pellegrini Jr VD, Burton RI. Surgical management of basal joint arthritis of the thumb. Part I. Long-term results of silicone implant arthroplasty. J Hand Surg Am 1986; 11 (3) 309-324 





CrossrefPubMedGoogle Scholar





	
6 Burton RI, Pellegrini Jr VD. Surgical management of basal joint arthritis of the thumb. Part II. Ligament reconstruction with tendon interposition arthroplasty. J Hand Surg Am 1986; 11 (3) 324-332 





CrossrefPubMedGoogle Scholar





	
7 Weilby A. Tendon interposition arthroplasty of the first carpo-metacarpal joint. J Hand Surg [Br] 1988; 13 (4) 421-425 





CrossrefPubMedGoogle Scholar





	
8 Heyworth BE, Jobin CM, Monica JT, Crow SA, Lee JH, Rosenwasser MP. Long-term follow-up of basal joint resection arthroplasty of the thumb with transfer of the abductor pollicis brevis origin to the flexor carpi radialis tendon. J Hand Surg Am 2009; 34 (6) 1021-1028 





CrossrefPubMedGoogle Scholar





	
9 De Smet L, Van Meir N, Verhoeven N, Degreef I. Is there still a place for arthrodesis in the surgical treatment of basal joint osteoarthritis of the thumb?. Acta Orthop Belg 2010; 76 (6) 719-724 



Google Scholar





	
10 Adams JE, Merten SM, Steinmann SP. Arthroscopic interposition arthroplasty of the first carpometacarpal joint. J Hand Surg Eur Vol 2007; 32 (3) 268-274 





CrossrefPubMedGoogle Scholar





	
11 Menon J. Arthroscopic management of trapeziometacarpal joint arthritis of the thumb. Arthroscopy 1996; 12 (5) 581-587 





CrossrefPubMedGoogle Scholar





	
12 Daroda S, Menvielle F, Cosentino R, Pereira P. Arthroscopic total trapeziectomy. Tech Hand Up Extrem Surg 2010; 14 (4) 259-262 





CrossrefPubMedGoogle Scholar





	
13 Adams JE, Steinmann SP, Culp RW. Bone-preserving arthroscopic options for treatment of thumb basilar joint arthritis. Hand Clin 2011; 27 (3) 355-359 





PubMedGoogle Scholar





	
14 Badia A. Arthroscopic indications and technique for artelon interposition arthroplasty of the thumb trapeziometacarpal joint. Tech Hand Up Extrem Surg 2008; 12 (4) 236-241 





CrossrefPubMedGoogle Scholar





	
15 Parker WL, Linscheid RL, Amadio PC. Long-term outcomes of first metacarpal extension osteotomy in the treatment of carpal-metacarpal osteoarthritis. J Hand Surg Am 2008; 33 (10) 1737-1743 





CrossrefPubMedGoogle Scholar





	
16 Futami T, Kobayashi A, Ukita T, Fujita T. Abduction-opposition wedge osteotomy of the base of the first metacarpal for thumb basal joint arthritis. Tech Hand Up Extrem Surg 1998; 2 (2) 110-114 





CrossrefPubMedGoogle Scholar





	
17 Wilson JN, Bossley CJ. Osteotomy in the treatment of osteoarthritis of the first carpometacarpal joint. J Bone Joint Surg Br 1983; 65 (2) 179-181 





PubMedGoogle Scholar





	
18 Tomaino MM. Treatment of Eaton stage 1 trapeziometacarpal disease. Ligament reconstruction or thumb metacarpal extension osteotomy?. Hand Clin 2001; 17 (2) 197-205 





CrossrefPubMedGoogle Scholar





	
19 Martinez de Aragon JS, Moran SL, Rizzo M, Reggin KB, Beckenbaugh RD. Early outcomes of pyrolytic carbon hemiarthroplasty for the treatment of trapezial-metacarpal arthritis. J Hand Surg Am 2009; 34 (2) 205-212 





CrossrefPubMedGoogle Scholar





	
20 Badia A, Sambandam SN. Total joint arthroplasty in the treatment of advanced stages of thymb carpometacarpal joint osteoarthritis. J Hand Surg Am 2006; 31 (10) 1605-1614 





PubMedGoogle Scholar





	
21 De Smet L, Sioen W, Spaepen D, Van Ransbeeck H. Total joint arthroplasty for osteoarthritis of the thumb basal joint. Acta Orthop Belg 2004; 70 (1) 19-24 





PubMedGoogle Scholar





	
22 Ferrari B, Steffee AD. Trapeziometacarpal total joint replacement using the Steffee prosthesis. J Bone Joint Surg Am 1986; 68 (8) 1177-1184 





CrossrefPubMedGoogle Scholar





	
23 Hannula TT, Nahigian SH. A preliminary report: cementless trapeziometacarpal arthroplasty. J Hand Surg Am 1999; 24 (1) 92-101 





CrossrefPubMedGoogle Scholar





	
24 Lemoine S, Wavreille G, Alnot JY, Fontaine C, Chantelot C ; groupe GUEPAR.  Second generation GUEPAR total arthroplasty of the thumb basal joint: 50 months follow-up in 84 cases. Orthop Traumatol Surg Res 2009; 95 (1) 63-69 





CrossrefPubMedGoogle Scholar





	
25 Pérez-Ubeda MJ, García-López A, Marco Martinez F, Junyent Vilanova E, Molina Martos M, López-Duran Stern L. Results of the cemented SR trapeziometacarpal prosthesis in the treatment of thumb carpometacarpal osteoarthritis. J Hand Surg Am 2003; 28 (6) 917-925 





CrossrefPubMedGoogle Scholar





	
26 Ulrich-Vinther M, Puggaard H, Lange B. Prospective 1-year follow-up study comparing joint prosthesis with tendon interposition arthroplasty in treatment of trapeziometacarpal osteoarthritis. J Hand Surg Am 2008; 33 (8) 1369-1377 





CrossrefPubMedGoogle Scholar





	
27 van Rijn J, Gosens T. A cemented surface replacement prosthesis in the basal thumb joint. J Hand Surg Am 2010; 35 (4) 572-579 





CrossrefPubMedGoogle Scholar





	
28 Haase SC, Chung KC. An evidence-based approach to treating thumb carpometacarpal joint arthritis. Plast Reconstr Surg 2011; 127 (2) 918-925 





CrossrefPubMedGoogle Scholar





	
29 De Smet L, Sioen W, Spaepen D, van Ransbeeck H. Treatment of basal joint arthritis of the thumb: trapeziectomy with or without tendon interposition/ligament reconstruction. Hand Surg 2004; 9 (1) 5-9 





CrossrefPubMedGoogle Scholar





	
30 Field J, Buchanan D. To suspend or not to suspend: A randomized single blind trial of simple trapeziectomy versus trapeziectomy and flexor carpi radialis suspension. J Hand Surg Eur Vol 2007; 32 (4) 462-466 





CrossrefPubMedGoogle Scholar





	
31 Wajon A, Carr E, Edmunds I, Ada L. Surgery for thumb (trapeziometacarpal joint) osteoarthritis. Cochrane Database Syst Rev 2009; (4) CD004631 






PubMedGoogle Scholar





	
32 Gangopadhyay S, McKenna H, Burke FD, Davis TR. Five- to 18-year follow-up for treatment of trapeziometacarpal osteoarthritis: a prospective comparison of excision, tendon interposition, and ligament reconstruction and tendon interposition. J Hand Surg Am 2012; 37 (3) 411-417 





CrossrefPubMedGoogle Scholar





	
33 Imaeda T, Cooney WP, Niebur GL, Linscheid RL, An KN. Kinematics of the trapeziometacarpal joint: a biomechanical analysis comparing tendon interposition arthroplasty and total-joint arthroplasty. J Hand Surg Am 1996; 21 (4) 544-553 





PubMedGoogle Scholar





	
34 Thompson JS. Surgical treatment of trapeziometacarpal arthrosis. Adv Orthop Surg 1986; 10: 105-120 





PubMedGoogle Scholar





	
35 Thompson JS. Complications and salvage of trapeziometacarpal arthroplasties. Instr Course Lect 1989; 38: 3-13 





PubMedGoogle Scholar





	
36 Thompson JS. Suspensionplasty technique. Atlas Hand Clin 1997; 2: 101-126 





PubMedGoogle Scholar





	
37 Naidu SH, Poole J, Horne A. Entire flexor carpi radialis tendon harvest for thumb carpometacarpal arthroplasty alters wrist kinetics. J Hand Surg Am 2006; 31 (7) 1171-1175 



Google Scholar





	
38 Brunelli G, Monini L, Brunelli F. Trapeziometacarpal stabilisation in arthrosis. Ital J Orthop Traumatol 1988; 14 (3) 363-368 





PubMedGoogle Scholar





	
39 Diao E. Trapezio-metacarpal arthritis. Trapezium excision and ligament reconstruction not including the LRTI arthroplasty. Hand Clin 2001; 17 (2) 223-236, ix 





PubMedGoogle Scholar





	
40 Belcher HJ, Nicholl JE. A comparison of trapeziectomy with and without ligament reconstruction and tendon interposition. J Hand Surg [Br] 2000; 25 (4) 350-356 





CrossrefPubMedGoogle Scholar





	
41 Ritchie JF, Belcher HJ. A comparison of trapeziectomy via anterior and posterior approaches. J Hand Surg Eur Vol 2008; 33 (2) 137-143 





CrossrefPubMedGoogle Scholar





	
42 Soejima O, Hanamura T, Kikuta T, Iida H, Naito M. Suspensionplasty with the abductor pollicis longus tendon for osteoarthritis in the carpometacarpal joint of the thumb. J Hand Surg Am 2006; 31 (3) 425-428 



Google Scholar





	
43 Kochevar AJ, Adham CN, Adham MN, Angel MF, Walkinshaw MD. Thumb basal joint arthroplasty using abductor pollicis longus tendon: an average 5.5-year follow-up. J Hand Surg Am 2011; 36 (8) 1326-1332 





CrossrefPubMedGoogle Scholar





	
44 Smith MV, Calfee RP, Baumgarten KM, Brophy RH, Wright RW. Upper extremity-specific measures of disability and outcomes in orthopaedic surgery. J Bone Joint Surg Am 2012; 94 (3) 277-285 





CrossrefPubMedGoogle Scholar





	
45 Hudak PL, Amadio PC, Bombardier C ; The Upper Extremity Collaborative Group (UECG).  Development of an upper extremity outcome measure: the DASH (disabilities of the arm, shoulder and hand) [corrected]. Am J Ind Med 1996; 29 (6) 602-608 





CrossrefPubMedGoogle Scholar





	
46 De Smet L. Responsiveness of the DASH score in surgically treated basal joint arthritis of the thumb: preliminary results. Clin Rheumatol 2004; 23 (3) 223-224 





CrossrefPubMedGoogle Scholar





	
47 Citron N, Hulme CE, Wardle N. A self-administered questionnaire for basal osteoarthritis of the thumb. J Hand Surg Eur Vol 2007; 32 (5) 524-528 





CrossrefPubMedGoogle Scholar





	
48 Yang SS, Weiland AJ. First metacarpal subsidence during pinch after ligament reconstruction and tendon interposition basal joint arthroplasty of the thumb. J Hand Surg Am 1998; 23 (5) 879-883 





CrossrefPubMedGoogle Scholar





	
49 Wijk U, Wollmark M, Kopylov P, Tägil M. Outcomes of proximal interphalangeal joint pyrocarbon implants. J Hand Surg Am 2010; 35 (1) 38-43 





PubMedGoogle Scholar





	
50 Nuñez VA, Citron ND. Short-term results of the Ascension pyrolytic carbon metacarpophalangeal joint replacement arthroplasty for osteoarthritis. Chir Main 2005; 24 (3–4): 161-164 





CrossrefPubMedGoogle Scholar





	
51 Parker W, Moran SL, Hormel KB, Rizzo M, Beckenbaugh RD. Nonrheumatoid metacarpophalangeal joint arthritis. Unconstrained pyrolytic carbon implants: indications, technique, and outcomes. Hand Clin 2006; 22 (2) 183-193 





CrossrefPubMedGoogle Scholar





	
52 Parker WL, Rizzo M, Moran SL, Hormel KB, Beckenbaugh RD. Preliminary results of nonconstrained pyrolytic carbon arthroplasty for metacarpophalangeal joint arthritis. J Hand Surg Am 2007; 32 (10) 1496-1505 





CrossrefPubMedGoogle Scholar





	
53 Chung KC, Ram AN, Shauver MJ. Outcomes of pyrolytic carbon arthroplasty for the proximal interphalangeal joint. Plast Reconstr Surg 2009; 123 (5) 1521-1532 





CrossrefPubMedGoogle Scholar





	
54 Sweets TM, Stern PJ. Pyrolytic carbon resurfacing arthroplasty for osteoarthritis of the proximal interphalangeal joint of the finger. J Bone Joint Surg Am 2011; 93 (15) 1417-1425 





CrossrefPubMedGoogle Scholar





	
55 Sweets TM, Stern PJ. Proximal interphalangeal joint prosthetic arthroplasty. J Hand Surg Am 2010; 35 (7) 1190-1193 





CrossrefPubMedGoogle Scholar





	
56 Nunley RM, Boyer MI, Goldfarb CA. Pyrolytic carbon arthroplasty for posttraumatic arthritis of the proximal interphalangeal joint. J Hand Surg Am 2006; 31 (9) 1468-1474 





CrossrefPubMedGoogle Scholar





	
57 Tuttle HG, Stern PJ. Pyrolytic carbon proximal interphalangeal joint resurfacing arthroplasty. J Hand Surg Am 2006; 31 (6) 930-939 





CrossrefPubMedGoogle Scholar





	
58 Bravo CJ, Rizzo M, Hormel KB, Beckenbaugh RD. Pyrolytic carbon proximal interphalangeal joint arthroplasty: results with minimum two-year follow-up evaluation. J Hand Surg Am 2007; 32 (1) 1-11 





CrossrefPubMedGoogle Scholar





	
59 Bellemère P, Gaisne E, Loubersac T, Ardouin L, Collon S, Maes C. Pyrocardan implant: free pyrocarbon interposition for resurfacing trapeziometacarpal joint. Chir Main 2011; 30: S28-S35 





PubMedGoogle Scholar





	
60 Stabler D. Pyrodisk trapezium replacement.  In: 2010 Australian Hand Surgery Society Annual Scientific Meeting; March 17–20, 2010; Canberra, Australia 





Google Scholar





	
61 Ardouin L, Bellemère P. A 5-year prospective outcome study of Pi2 pyrocarbon arthroplasty for the treatment of thumb carpometacarpal joint osteoarthritis. Chir Main 2011; 30 (Suppl. 01) 17-23 





PubMedGoogle Scholar





	
62 van Aaken J, Holzer N, Wehrli L. High failure rate treating CMC 1 osteoarthritis with PI2 pyrocarbon prosthesis. J Hand Surg Eur 2001; 36E (Suppl. 01) 52 





PubMedGoogle Scholar





	
63 Colegate-Stone TJ, Garg S, Subramanian A, Mani GV. Outcome analysis of trapezectomy with and without pyrocarbon interposition to treat primary arthrosis of the trapeziometacarpal joint. Hand Surg 2011; 16 (1) 49-54 





CrossrefPubMedGoogle Scholar





	
64 Kaszap B, Daecke W, Jung M. Outcome comparison of primary trapeziectomy versus secondary trapeziectomy following failed total trapeziometacarpal joint replacement. J Hand Surg Am 2013; 38 (5) 863-871 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 34.203.247.36
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  