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Zusammenfassung







Einleitung: Das Karpaltunnelsyndrom (KTS) ist die am meisten auftretende und auch am meisten beschriebene Neuropathie im Bereich des peripheren Nervensystems. Epidemiologische Daten belegen, dass das Syndrom 90% aller Neuropathien bildet, die durch eine Kompression verursacht werden.




Ziel: Das allgemeine Ziel der Arbeit war die Beurteilung der Effizienz der auf der manuellen Therapie und der Neuromobilisation des Nervus medianus basierenden Physiotherapie bei der Behandlung des Karpaltunnelsyndroms.




Material und Methoden: An der Untersuchung nahmen 40 Personen teil, darunter 36 (90%) Frauen und 4 (10%) Männer. Jede weitere Person, die nicht ausgeschlossen wurde und die Aufnahmekriterien der Untersuchung erfüllte, wurde zufällig in die durch Neuromobilisation (RNM) oder durch physikalische Therapie (RPT) rehabilitierte Gruppe eingeteilt. Beurteilt wurde die Nervenleitfähigkeit, Schmerzbeschwerden, Anstieg der Symptome und der funktioneller Zustand. Die Therapie in der Gruppe RNM gründete auf manuellen Techniken und Neuromobilisation, in der Gruppe RPT dagegen auf Laser-Therapie und Ultraschall.




Ergebnisse: Die Therapiereihe resultierte mit einer Verbesserung in beiden untersuchten Gruppen, wobei die Ergebnisse in der Gruppe RNM signifikant höher waren. In dieser Gruppe erfolgte ein Anstieg der Leitgeschwindigkeit in den sensiblen Nervenfasern des Nervus medianus um 19,4% und in den motorischen Nervenfasern um 2,98%. Die Reduktion der Schmerzen betrug 27,3%. Die subjektiven Symptome des KTS verringerten sich um 11,11%, die Verbesserung der Funktionsfähigkeit betrug 5,31%.




Schlussfolgerungen: Das auf manueller Therapie und Neuromobilisation des Nervus medianus basierende Therapieprogramm beeinflusste positiv die objektiven und subjektiven Symptome bei Patienten mit Karpaltunnelsyndrom.
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Abstract




Introduction: Carpal tunnel syndrome (CTS) is the most common and most commonly described neuropathy of the peripheral nervous system. Epidemiological data suggests that it is responsible for 90% of compression neuropathy cases.




Purpose: The main objective of the study was to evaluate the effectiveness of physiotherapy based on manual therapy and neural mobilization of the median nerve in the treatment of carpal tunnel syndrome.




Materials and methods: A total of 40 individuals, including 36 (90%) women and 4 (10%) men, have been evaluated. Each person who had met the inclusion criteria for the study was randomly assigned to either a neural mobilization exercises (NME) group or physical therapy exercises (PTE) group. Nerve conduction, pain severity and functional status were assessed. Therapy in the NME group was based on manual and neural mobilization techniques, while laser and ultrasound were used in the PTE group.




Results: A cycle of therapy resulted in an overall improvement in both groups, however benefits in the MNE group were more significant. In this group, median nerve sensory fiber conduction increased by 19.4%, while motor fiber conduction improved by 2.98%. Pain reduction was equal to 314%. Significant improvement in functional status (49.6%) and reduction of subjective symptoms of CTS (76.3%) were also observed. Therapeutic interventions in the PTF group had no significant impact on median nerve conduction. Reduction in pain was 27.3%. Subjective symptoms of CTS decreased by 11%, while functional status improvement was equal to 5.31%.




Conclusion: Therapeutic techniques applied in both groups had a positive effect on objective and subjective symptoms in individuals with carpal tunnel syndrome.







[bookmark: N10CAE]
Schlüsselwörter

Wirksamkeit - 
konservative Therapie - 
Physiotherapie




[bookmark: N10CBE]
Key words

physical therapies - 
conservative therapy - 
non-surgical treatment



 

[bookmark: ]

[bookmark: N11431]
	
Literatur


	
[bookmark: R0820-0001]1 Akalin E, El O, Peker O et al. Treatment of carpal tunnel syndrome with nerve and tendon gliding exercises. Am J Phys Med Rehabil 2002; 81: 108-113 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0002]2 Allmann KH, Horch R, Uhl M. MR imaging of the carpal tunnel. Eur J Radiol 1997; 25: 141-145 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0003]3 Aroori S, Spence RA. Carpal tunnel syndrome. Ulster Med J 2008; 77: 6-17 





PubMedGoogle Scholar





	
[bookmark: R0820-0004]4 Bleecker ML, Bohlman M, Moreland R et al. Carpal tunnel syndrome: role of carpal canal size. Neurology 1985; 35: 1599-1604 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0005]5 Bialosky JE, Bishop MD, Price DD et al. A randomized sham-controlled trial of a neurodynamic technique in the treatment of carpal tunnel syndrome. J Orthop Sports Phys Ther 2009; 39: 709-723 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0006]6 Bodofsky EB, Wu KD, Campellone JV et al. A sensitive new median-ulnar technique for diagnosing mild Carpal Tunnel Syndrome. Electromyogr Clin Neurophysiol 2005; 45: 139-144 





PubMedGoogle Scholar





	
[bookmark: R0820-0007]7 Braun RM, Jackson WJ. Electrical studies as a prognostic factor in the surgical treatment of carpal tunnel syndrome. J Hand Surg Am 1994; 19: 893-900 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0008]8 Brininger TL, Rogers JC, Holm MB et al. Efficacy of a fabricated customized splint and tendon and nerve gliding exercises for the treatment of carpal tunnel syndrome: a randomized controlled trial. Arch Phys Med Rehabil 2007; 88: 1429-1435 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0009]9 Carlson H, Colbert A, Frydl J et al. Current options for nonsurgical management of carpal tunnel syndrome. Int J Clin Rheumtol 2010; 5: 129-142 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0010]10 Chang WD, Wu JH, Jiang JA et al. Carpal tunnel syndrome treated with a diode laser: a controlled treatment of the transverse carpal ligament. Photomed Laser Surg 2008; 26: 551-557 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0011]11 Coppieters MW, Butler DS. Do ‘sliders’ slide and ‘tensioners’ tension? An analysis of neurodynamic techniques and considerations regarding their application. Man Ther 2008; 13: 213-221 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0012]12 Coppieters MW, Hough AD, Dilley A. Different nerve-gliding exercises induce different magnitudes of median nerve longitudinal excursion: an in vivo study using dynamic ultrasound imaging. J Orthop Sports Phys Ther 2009; 39: 164-171 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0013]13 Corwin HM, Kasdan ML. Electrodiagnostic reports of median neuropathy at the wrist. J Hand Surg Am 1998; 23: 55-57 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0014]14 Dekel S, Papaioannou T, Rushworth G et al. Idiopathic carpal tunnel syndrome caused by carpal stenosis. Br Med J 1980; 280: 1297-1299 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0015]15 Dilley A, Odeyinde S, Greening J et al. Longitudinal sliding of the median nerve in patients with non-specific arm pain. Man Ther 2008; 13: 536-543 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0016]16 Ebenbichler GR, Resch KL, Nicolakis P et al. Ultrasound treatment for treating the carpal tunnel syndrome: randomised “sham” controlled trial. BMJ 1998; 316: 731-735 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0017]17 Ekim A, Armagan O, Tascioglu F et al. Effect of low level laser therapy in rheumatoid arthritis patients with carpal tunnel syndrome. Swiss Med Wkly 2007; 137: 347-352 





PubMedGoogle Scholar





	
[bookmark: R0820-0018]18 Elwakil TF, Elazzazi A, Shokeir H. Treatment of carpal tunnel syndrome by low-level laser versus open carpal tunnel release. Lasers Med Sci 2007; 22: 265-270 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0019]19 Erel E, Dilley A, Greening J et al. Longitudinal sliding of the median nerve in patients with carpal tunnel syndrome. J Hand Surg Br 2003; 28: 439-443 





PubMedGoogle Scholar





	
[bookmark: R0820-0020]20 Ettema AM, Amadio PC, Zhao C et al. A histological and immunohistochemical study of the subsynovial connective tissue in idiopathic carpal tunnel syndrome. J Bone Joint Surg Am. 2004; 86-A 1458-1466 





PubMedGoogle Scholar





	
[bookmark: R0820-0021]21 Evcik D, Kavuncu V, Cakir T et al. Laser therapy in the treatment of carpal tunnel syndrome: a randomized controlled trial. Photomed Laser Surg 2007; 25: 34-39 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0022]22 Finsen V, Russwurm H. Neurophysiology not required before surgery for typical carpal tunnel syndrome. J Hand Surg Br 2001; 26: 61-64 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0023]23 Gelberman RH, Hergenroeder PT, Hargens AR et al. The carpal tunnel syndrome. A study of carpal canal pressures. J Bone Joint Surg Am 1981; 63: 380-383 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0024]24 Gelberman RH, Rydevik BL, Pess GM et al. Carpal tunnel syndrome. A scientific basis for clinical care. Orthop Clin North Am 1988; 19: 115-124 





PubMedGoogle Scholar





	
[bookmark: R0820-0025]25 Graham B. The value added by electrodiagnostic testing in the diagnosis of carpal tunnel syndrome. J Bone Joint Surg Am 2008; 90: 2587-2593 



Google Scholar





	
[bookmark: R0820-0026]26 Giannini F, Cioni R, Mondelli M et al. A new clinical scale of carpal tunnel syndrome: validation of the measurement and clinical-neurophysiological assessment. Clin Neurophysiol 2002; 113: 71-77 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0027]27 Greening J, Smart S, Leary R et al. Reduced movement of median nerve in carpal tunnel during wrist flexion in patients with non-specific arm pain. Lancet 1999; 354: 217-218 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0028]28 Greening J, Lynn B, Leary R et al. The use of ultrasound imaging to demonstrate reduced movement of the median nerve during wrist flexion in patients with non-specific arm pain. J Hand Surg Br 2001; 26: 401-406 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0029]29 Grewal R, Xu J, Sotereanos DG et al. Biomechanical properties of peripheral nerves. Hand Clin 1996; 12: 195-204 





PubMedGoogle Scholar





	
[bookmark: R0820-0030]30 Haig AJ, Tzeng HM, LeBreck DB. The value of electrodiagnostic consultation for patients with upper extremity nerve complaints: a prospective comparison with the history and physical examination. Arch Phys Med Rehabil 1999; 80: 1273-1281 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0031]31 Hart AM, Wiberg M. Nerve compression or mechanical neuropathy: neuropathology. Current Orthopaedics 2001; 15: 245-248 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0032]32 Horng YS, Hsieh SF, Tu YK et al. The comparative effectiveness of tendon and nerve gliding exercises in patients with carpal tunnel syndrome: a randomized trial. Am J Phys Med Rehabil 2011; 90: 435-442 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0033]33 Hough AD, Moore AP, Jones MP. Peripheral nerve motion measurement with spectral Doppler sonography: a reliability study. J Hand Surg Br 2000; 25: 585-589 





PubMedGoogle Scholar





	
[bookmark: R0820-0034]34 Irvine J, Chong SL, Amirjani N et al. Double-blind randomized controlled trial of low-level laser therapy in carpal tunnel syndrome. Muscle Nerve 2004; 30: 182-187 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0035]35 Jensen MP, Turner JA, Romano JM et al. Comparative reliability and validity of chronic pain intensity measures. Pain 1999; 83: 157-162 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0036]36 Jinrok O, Zhao C, Amadio PC et al. Vascular pathologic changes in the flexor tenosynovium (subsynovial connective tissue) in idiopathic carpal tunnel syndrome. J Orthop Res 2004; 22: 1310-1315 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0037]37 Levine DW, Simmons BP, Koris MJ et al. A self-administered questionnaire for the assessment of severity of symptoms and functional status in carpal tunnel syndrome. J Bone Joint Surg Am 1993; 75: 1585-1592 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0038]38 Naeser MA, Hahn KA, Lieberman BE et al. Carpal tunnel syndrome pain treated with low-level laser and microamperes transcutaneous electric nerve stimulation: A controlled study. Arch Phys Med Rehabil 2002; 83: 978-988 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0039]39 Nakamichi K, Tachibana S. Transverse sliding of the median nerve beneath the flexor retinaculum. J Hand Surg Br 1992; 17: 213-216 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0040]40 Nakamichi K, Tachibana S. Small hand as a risk factor for idiopathic carpal tunnel syndrome. Muscle Nerve 1995; 18: 664-666 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0041]41 Nakamichi K, Tachibana S. Histology of the transverse carpal ligament and flexor tenosynovium in idiopathic carpal tunnel syndrome. J Hand Surg Am 1998; 23: 1015-1024 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0042]42 Nora DB, Becker J, Ehlers JA et al. What symptoms are truly caused by median nerve compression in carpal tunnel syndrome?. Clin Neurophysiol 2005; 116: 275-283 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0043]43 Katz JN, Simmons BP. Clinical practice. Carpal tunnel syndrome. N Engl J Med 2002; 346: 1807-1812 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0044]44 Kwan MK, Wall EJ, Massie J et al. Strain, stress and stretch of peripheral nerve. Rabbit experiments in vitro and in vivo. Acta Orthop Scand 1992; 63: 267-272 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0045]45 Lundborg G, Myers R, Powell H. Nerve compression injury and increased endoneurial fluid pressure: a “miniature compartment syndrome”. J Neurol Neurosurg Psychiatry 1983; 46: 1119-1124 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0046]46 Mondelli M, Giannini F, Giacchi M. Carpal tunnel syndrome incidence in a general population. Neurology 2002; 58: 289-294 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0047]47 Oztas O, Turan B, Bora I et al. Ultrasound therapy effect in carpal tunnel syndrome. Arch Phys Med Rehabil 1998; 79: 1540-1544 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0048]48 Piravej K, Boonhong J. Effect of ultrasound thermotherapy in mild to moderate carpal tunnel syndrome. J Med Assoc Thai 2004; 87 (Suppl. 02) S100-S106 





PubMedGoogle Scholar





	
[bookmark: R0820-0049]49 Rempel D, Evanoff B, Amadio PC et al. Consensus criteria for the classification of carpal tunnel syndrome in epidemiologic studies. Am J Public Health 1998; 88: 1447-1451 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0050]50 Rozmaryn LM, Dovell S, Rothman ER. Nerve and Tendon Gliding Exercises and the Conservative Management of Carpal Tunnel Syndrome. J Hand Ther 1998; 11: 171-179 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0051]51 Seradge H, Jia YC, Owens W. In vivo measurement of carpal tunnel pressure in the functioning hand. J Hand Surg Am 1995; 20: 855-859 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0052]52 Shacklock M. Neurodynamika kliniczna. Red wydania polskiego Saulicz E. Elsevier, Urban & Partner; Wrocław: 2005 





Google Scholar





	
[bookmark: R0820-0053]53 Shooshtari SM, Badiee V, Taghizadeh SH et al. The effects of low level laser in clinical outcome and neurophysiological results of carpal tunnel syndrome. Electromyogr Clin Neurophysiol 2008; 48: 229-231 





PubMedGoogle Scholar





	
[bookmark: R0820-0054]54 Sulewski A, Nawrot P, Nowakowski A. Ważne aspekty kliniczne w leczeniu i rozpoznawaniu zespołu kanału nadgarstka u osób starszych. Geriatria 2009; Vol. 3 nr 3s: 147-150 





PubMedGoogle Scholar





	
[bookmark: R0820-0055]55 Szabo RM, Bay BK, Sharkey NA et al. Median nerve displacement through the carpal canal. J Hand Surg Am 1994; 19: 901-906 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0056]56 Szabo RM, Slater Jr RR, Farver TB et al. The value of diagnostic testing in carpal tunnel syndrome. J Hand Surg Am 1999; 24: 704-714 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0057]57 Tal-Akabi A, Rushton A. An investigation to compare the effectiveness of carpal bone mobilisation and neurodynamic mobilisation as methods of treatment for carpal tunnel syndrome. Man Ther 2000; 5: 214-222 





CrossrefPubMedGoogle Scholar





	
[bookmark: R0820-0058]58 Yagci I, Elmas O, Akcan E et al. Comparison of splinting and splinting plus low-level laser therapy in idiopathic carpal tunnel syndrome. Clin Rheumatol 2009; 28: 1059-1065 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 44.203.91.249
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  