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Zusammenfassung

            
Die Sonografie ist eine hochgradig vom Anwender abhängige Technik. Sie setzt ein erhebliches Maß an sonoanatomischen und sonografischen Kenntnissen voraus und verlangt gute Fertigkeiten des Untersuchers. Sie ermöglicht die Identifikation des Punktionsziels, die Beobachtung des Kanülenvorschubs und Beurteilung des Ausbreitungsmusters des Lokalanästhetikums in Echtzeit. Diese Vorteile kann die PNS nicht im selben Maße bieten, sie kann aber die Nervenlokalisation unter schwierigen sonografischen Verhältnissen ermöglichen. Die Kombinationen beider Lokalisierungstechniken ist in der praktischen Umsetzung komplex. Teilweise wird die eine Technik durch die Kombination mit der zweiten sogar erschwert. Die Stimulation parallel zur Sonografie dient in 1. Linie als Warntechnik bei nicht sichtbarer Kanülenspitze. Sie sollte nicht als Kompensationstechnik für mangelnde sonografische Fertigkeiten und Kenntnisse verstanden werden. Sie kann jedoch hilfreich im Sinne eines Bridging sein, sofern sich der Anwender der Limitationen der Technik bewusst ist.

        

          
Abstract

            
Sonography is a highly user-dependent technology. It presupposes a considerable degree of sonoanatomic and sonographic knowledge and requires good practical skills of the examiner. Sonography allows the identification of the puncture target, observes the needle feed and assesses the spread pattern of the local anesthetic in real time. Peripheral electrical nerve stimulation (PNS) cannot offer these advantages to the same degree, but may allow nerve localization under difficult sonographic conditions. The combination of the two locating techniques is complex in its practical implementation. Partially, the use of one location technique is made even more difficult by the combination with the second. PNS in parallel to sonography serves primarily as a warning technology in the case of an invisible cannula tip. It should not be construed as a compensation technique for the lack of sonographic skills or knowledge. However, PNS may be helpful in the sense of a bridging technology as long as the user is aware of its limitations.

        







            
Kernaussagen
          


	
              
Mittels Sonografie können Zielstruktur, Kanülenbewegungen und das Ausbreitungsmuster des Lokalanästhetikums zeitgleich dargestellt werden.

            

	
              
Die periphere elektrische Nervenstimulation (PNS) ist ein etabliertes und verbreitetes Verfahren. In erfahrenen Händen werden gute Ergebnisse erzielt. 

            

	
              
Die PNS ist im Gegensatz zur Sonografie keine Guidance-, sondern eine Lokalisationstechnik. 

            

	
              
Der Surrogatparameter Kanülen-Nerv-Abstand hat bei der PNS eine große Spannbreite. Fehlende motorische Antworten schließen eine intraneurale Lage nicht aus. 

            

	
              
Das Verteilungsmuster des Lokalanästhetikums kann mittels PNS nicht beurteilt werden.

            

	
              
Fehlpunktionen benachbarter Organe und Gefäße sind durch die PNS nicht vermeidbar.

            

	
              
Kombiniert man PNS und Sonografie, wird das Verfahren komplexer, teilweise behindern sich beide Techniken.

            

	
              
Das Prinzip der PNS, möglichst nahe an den Nerven zu gelangen, widerspricht dem sonografischen Gedanken, eine ausreichende Distanz zum Nerv zu wahren.

            

	
              
Die Sonografie kann die Limitationen der PNS umgehen.

            

	
              
Anwenderfehler sonografisch geführter Blockaden können durch die PNS nicht behoben werden. Kann nicht sonografiert werden, sollte stimuliert werden.

            

	
              
Die PNS könnte als Warntechnik parallel zur Sonografie bei nicht darzustellender Kanüle verwendet werden. Die Zuverlässigkeit ist aber fraglich.

            










          

Schlüsselwörter:

          periphere elektrische Nervenstimulation (PNS) - 
          Sonografie - 
          sonografisch-gestützte Regionalanästhesie - 
          ultraschallgestützte Regionalanästhesie - 
          kombinierte Anwendung
        


            

Key words:

            peripheral electrical nerve stimuation (PNS) - 
            sonography - 
            ultrasound guided regional anesthesia - 
            combined use
          



    

Ergänzendes Material

      

Die komplette Literatur finden Sie in
        	
Literature



   





 




	
Literatur


	
1 Neuburger M, Schwemmer U, Volk T et al. Lokalisation peripherer Nerven – Erfolg und Sicherheit mit elektrischer Nervenstimulation. Anaesthesist 2014; 63: 422-428 





CrossrefPubMedGoogle Scholar





	
2 Chan VW, Brull R, McCartney CJ et al. An ultrasonographic and histological study of intraneural injection and electrical stimulation in pigs. AnesthAnalg 2007; 104: 1281-1284 





PubMedGoogle Scholar





	
3 Portela DA, Otero PE, Biondi M et al. Peripheral nerve stimulation under ultrasonographic control to determine the needle-to-nerve relationship. VetAnaesthAnalg 2013; 40 





PubMedGoogle Scholar





	
4 Wiesmann T, Borntrager A, Vassiliou T et al. Minimal current intensity to elicit an evoked motor response cannot discern between needle-nerve contact and intraneural needle insertion. AnesthAnalg 2014; 118: 681-686 





PubMedGoogle Scholar





	
5 Bigeleisen PE, Moayeri N, Groen GJ. Extraneural versus intraneural stimulation thresholds during ultrasound-guided supraclavicular block. Anesthesiology 2009; 110: 1235-1243 





CrossrefPubMedGoogle Scholar





	
6 Perlas A, Niazi A, McCartney C et al. The sensitivity of motor response to nerve stimulation and paresthesia for nerve localization as evaluated by ultrasound. RegAnesth Pain Med 2006; 31: 445-450 





PubMedGoogle Scholar





	
7 Robards C, Hadzic A, Somasundaram L et al. Intraneural injection with low-current stimulation during popliteal sciatic nerve block. AnesthAnalg 2009; 109: 673-677 





PubMedGoogle Scholar





	
8 Keyl C, Held T, Albiez G et al. Increased electrical nerve stimulation threshold of the sciatic nerve in patients with diabetic foot gangrene: a prospective parallel cohort study. Eur J Anaesthesiol 2013; 30: 435-440 





CrossrefPubMedGoogle Scholar





	
9 Sites BD, Gallagher J, Sparks M. Ultrasound-guided popliteal block demonstrates an atypical motor response to nerve stimulation in 2 patients with diabetes mellitus. RegAnesth Pain Med 2003; 28: 479-482 





PubMedGoogle Scholar





	
10 Szerb J, Persaud D. Long current impulses may be required for nerve stimulation in patients with ischemic pain. Can J Anaesth 2005; 52: 963-966 





CrossrefPubMedGoogle Scholar





	
11 Ercole A. The effect of injectate conductivity on the electric field with the nerve stimulator needle: a computer simulation. AnesthAnalg 2008; 107: 1427-1432 





PubMedGoogle Scholar





	
12 Veneziano GC, Rao VK, Orebaugh SL. Recognition of local anesthetic maldistribution in axillary brachial plexus block guided by ultrasound and nerve stimulation. J ClinAnesth 2012; 24: 141-144 





PubMedGoogle Scholar





	
13 Harry WG, Bennett JD, Guha SC. Scalene muscles and the brachial plexus: anatomical variations and their clinical significance. ClinAnat 1997; 10: 250-252 





PubMedGoogle Scholar





	
14 Smoll NR. Variations of the piriformis and sciatic nerve with clinical consequence: a review. ClinAnat 2010; 23: 8-17 





PubMedGoogle Scholar





	
15 Berthier F, Lepage D, Henry Y et al. Anatomical basis for ultrasound-guided regional anaesthesia at the junction of the axilla and the upper arm. SurgRadiolAnat 2010; 32: 299-304 





PubMedGoogle Scholar





	
16 Anagnostopoulou S, Kostopanagiotou G, Paraskeuopoulos T et al. Anatomic variations of the obturator nerve in the inguinal region: implications in conventional and ultrasound regional anesthesia techniques. RegAnesth Pain Med 2009; 34: 33-39 





PubMedGoogle Scholar





	
17 Reusz G, Sarkany P, Gal J et al. Needle-related ultrasound artifacts and their importance in anaesthetic practice. Br J Anaesth 2014; 112: 794-802 





CrossrefPubMedGoogle Scholar





	
18 Hocking G, Mitchell CH. Optimizing the safety and practice of ultrasound-guided regional anesthesia: the role of echogenic technology. CurrOpinAnaesthesiol 2012; 25: 603-609 





PubMedGoogle Scholar





	
19 Kilicaslan A, Topal A, Tavlan A et al. Differences in tip visibility and nerve block parameters between two echogenic needles during a simulation study with inexperienced anesthesia trainees. J Anesth 2014; 28: 460-462 





CrossrefPubMedGoogle Scholar





	
20 Soong J, Schafhalter-Zoppoth I, Gray AT. The importance of transducer angle to ultrasound visibility of the femoral nerve. RegAnesth Pain Med 2005; 30: 505-505 





PubMedGoogle Scholar





	
21 Barrington MJ, Wong DM, Slater B et al. Ultrasound-guided regional anesthesia: how much practice do novices require before achieving competency in ultrasound needle visualization using a cadaver model. RegAnesth Pain Med 2012; 37: 334-339 





PubMedGoogle Scholar





	
22 Sites BD, Spence BC, Gallagher JD et al. Characterizing novice behavior associated with learning ultrasound-guided peripheral regional anesthesia. RegAnesth Pain Med 2007; 32: 107-115 





PubMedGoogle Scholar





	
23 Nix CM, Margarido CB, Awad IT et al. A scoping review of the evidence for teaching ultrasound-guided regional anesthesia. RegAnesth Pain Med 2013; 38: 471-480 





PubMedGoogle Scholar





	
24 Thomas LC, Graham SK, Osteen KD et al. Comparison of ultrasound and nerve stimulation techniques for interscalene brachial plexus block for shoulder surgery in a residency training environment: a randomized, controlled, observer-blinded trial. Ochsner J 2011; 11: 246-252 





PubMedGoogle Scholar





	
25 Orebaugh SL, Williams BA, Kentor ML. Ultrasound guidance with nerve stimulation reduces the time necessary for resident peripheral nerve blockade. RegAnesth Pain Med 2007; 32: 448-454 





PubMedGoogle Scholar





	
26 Sites BD, Gallagher JD, Cravero J et al. The learning curve associated with a simulated ultrasound-guided interventional task by inexperienced anesthesia residents. RegAnesth Pain Med 2004; 29: 544-548 





PubMedGoogle Scholar





	
27 de Oliveira Filho GR, Helayel PE, da Conceicao DB et al. Learning curves and mathematical models for interventional ultrasound basic skills. AnesthAnalg 2008; 106: 568-573 





PubMedGoogle Scholar





	
28 Neal JM. Local anesthetic systemic toxicity: improving patient safety one step at a time. RegAnesth Pain Med 2013; 38: 259-261 





PubMedGoogle Scholar





	
29 Barrington MJ, Kluger R. Ultrasound guidance reduces the risk of local anesthetic systemic toxicity following peripheral nerve blockade. RegAnesth Pain Med 2013; 38: 289-297 





PubMedGoogle Scholar





	
30 Barrington MJ, Snyder GL. Neurologic complications of regional anesthesia. CurrOpinAnaesthesiol 2011; 24: 554-560 





PubMedGoogle Scholar





	
31 Benhamou D, Auroy Y, Amalberti R. Safety during regional anesthesia: what do we know and how can we improve our practice?. RegAnesth Pain Med 2010; 35: 1-3 





PubMedGoogle Scholar





	
32 Barrington MJ, Watts SA, Gledhill SR et al. Preliminary results of the Australasian Regional Anaesthesia Collaboration: a prospective audit of more than 7000 peripheral nerve and plexus blocks for neurologic and other complications. RegAnesth Pain Med 2009; 34: 534-541 





PubMedGoogle Scholar





	
33 Brull R, McCartney CJ, Chan VW et al. Neurological complications after regional anesthesia: contemporary estimates of risk. AnesthAnalg 2007; 104: 965-974 





PubMedGoogle Scholar





	
34 Hogan QH. Pathophysiology of peripheral nerve injury during regional anesthesia. RegAnesth Pain Med 2008; 33: 435-441 





PubMedGoogle Scholar





	
35 Auroy Y, Benhamou D, Bargues L et al. Major complications of regional anesthesia in France: The SOS Regional Anesthesia Hotline Service. Anesthesiology 2002; 97: 1274-1280 





CrossrefPubMedGoogle Scholar





	
36 Auroy Y, Narchi P, Messiah A et al. Serious complications related to regional anesthesia: results of a prospective survey in France. Anesthesiology 1997; 87: 479-486 





CrossrefPubMedGoogle Scholar





	
37 Fredrickson MJ. Peripheral nerve blockade may be safer in 2010 than in 2000. RegAnesth Pain Med 2010; 35: 474-475 





PubMedGoogle Scholar





	
38 Salinas FV, Hanson NA. Evidence-based medicine for ultrasound-guided regional anesthesia. AnesthesiolClin 2014; 32: 771-787 





PubMedGoogle Scholar





	
39 Altman DG, Bland JM. Absence of evidence is not evidence of absence. BMJ 1995; 311: 485-485 



Google Scholar





	
40 Heller AR, Muller MP, Litz RJ. Comparing the steam engine with a horse-drawn carriage?. AnesthAnalg 2007; 104: 994-995 





PubMedGoogle Scholar





	
41 Tsui BC, Kropelin B. The electrophysiological effect of dextrose 5% in water on single-shot peripheral nerve stimulation. AnesthAnalg 2005; 100: 1837-1839 





PubMedGoogle Scholar





	
42 Habicher M, Ocken M, Birnbaum J et al. Electrical nerve stimulation for peripheral nerve blocks. Ultrasound-guided needle positioning and effect of 5% glucose injection. Anaesthesist 2009; 58: 986-991 





CrossrefPubMedGoogle Scholar





	
43 Vassiliou T, Eider J, Nimphius W et al. Dual guidance improves needle tip placement for peripheral nerve blocks in a porcine model. ActaAnaesthesiolScand 2012; 56: 1156-1162 





PubMedGoogle Scholar





	
44 Spence BC, Beach ML, Gallagher JD et al. Ultrasound-guided interscalene blocks: understanding where to inject the local anaesthetic. Anaesthesia 2011; 66: 509-514 





CrossrefPubMedGoogle Scholar





	
45 Albrecht E, Kirkham KR, Taffe P et al. The maximum effective needle-to-nerve distance for ultrasound-guided interscalene block: an exploratory study. Reg AnesthPain Med 2014; 39: 56-60 





PubMedGoogle Scholar





	
46 White JL. The neurostimulation gap. J ClinAnesth 2013; 25: 245-246 





PubMedGoogle Scholar










 

	
Supplementary Material





	
Literature











    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.242.17.186
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  