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Abstract



          
Purpose Sporadic mononeuropathies without trauma or compression are challenging to diagnose. Nerve ultrasound has recently proven its usefulness in the diagnosis of traumatic neuropathies, tumors and polyneuropathies. However, its role in mononeuropathies currently remains unclear. We describe ultrasonography follow-up results in 12 patients with suggested spontaneous, monophasic mononeuritis without signs of generalization.



          
Materials and Methods Nerve conduction studies (NCS), ultrasonography of the affected nerves and the contralateral side, laboratory analysis, and if possible magnetic resonance imaging (MRI) of the affected nerves were established in all patients at onset. In one patient, additive nerve biopsy was performed. In all patients, ultrasonography was repeated after immunotherapy.



          
Results An infectious pathogen of neuritis was not found in any patient. All but one patient showed predominant axonal nerve damage in NCS, whereas ultrasonography and MRI revealed fascicular and/or overall cross-sectional area (CSA) enlargement or T2 hyperintensity of the affected nerve segments, suggesting an inflammatory background of the neuropathy. Most patients showed significant clinical amelioration of symptoms under treatment (75.0 %) and consequently a decrease in CSA/fascicle enlargement over time (77.8 %).



          
Conclusion Ultrasonography and MRI of the nerves revealed enlargement in patients with mononeuropathy of axonal NCS pattern of unknown origin. Ultrasonography can facilitate the therapeutic decision for immunotherapy. Next to nerve trauma, nerve tumors and nerve entrapments, ultrasonography reliably shows nerve enlargement in the case of inflammation and therefore could further enrich neurophysiology. Nerve imaging might serve as a follow-up tool by observing a decrease in nerve enlargement and improved function.

      

[bookmark: N10EA6]
Zusammenfassung



          
Zielsetzung Die Diagnosefindung bei sporadischen Mononeuropathien ohne Trauma oder Kompression in der Vorgeschichte ist eine Herausforderung. Der Nervenultraschall hat sich zwar in der Vergangenheit bei der Diagnostik von Nervenverletzungen, -tumoren und Polyneuropathien bewährt, seine Rolle bei sporadischen Mononeuropathien ist jedoch völlig unklar. Im Folgenden beschreiben wir 12 Fälle spontaner, vermutlich immunvermittelter sensibler, schmerzhafter und/oder motorischer Mononeuropathien, die keine Hinweise auf eine Generalisierung aufwiesen.



          
Material und Methoden Alle Patienten erhielten Elektrophysiologie, Nervenultraschall und wenn möglich ein Nerven-MRT der betroffenen und der Gegenseite sowie ausgedehnte Laboruntersuchungen. Ein Patient erhielt eine Nervenbiopsie. Die Untersuchungen wurden bei allen Patienten nach Immuntherapie wiederholt.



          
Ergebnisse Infektiöse Erreger einer Neuropathie fanden sich bei keinem Patienten; alle Patienten zeigten mit einer Ausnahme ein elektrophysiologisch axonales Schädigungsmuster. Alle Patienten zeigten fokale, faszikulär begrenzte oder ausgedehnte Nervenschwellungen, korrelierend mit T2-Hyperintensitäten im Magnetresonanztomogramm (MRT), hinweisend auf einen entzündlichen Prozess. Unter Immunbehandlung zeigten die meisten Patienten (75,0 %) eine klinische Besserung und einen Rückgang der Nervenschwellungen (77,8 %).



          
Schlussfolgerung Die periphere Bildgebung konnte Nervenschwellungen bei Patienten mit axonaler Neuropathie unklaren Ursprungs zeigen und somit die Entscheidung für eine immunmodulatorische Therapie erleichtern. Neben seiner Wertigkeit bei Nerventraumata, Nerventumoren und Engpass-Syndromen kann der Nervenultraschall in der Diagnostik entzündlicher Mononeuropathien die Elektrophysiologie somit sehr bereichern. Ferner kann er als Verlaufsbiomarker für ein Therapieansprechen genutzt werden.

      



[bookmark: N10EC5]
Key words

nerve ultrasound - 
neuropathy - 
nerve inflammation - 
nerve imaging - 
nerve constriction
      




 

[bookmark: ]

[bookmark: N1147E]
	
References


	
[bookmark: JR915-1]1 

            Beekman R, 
          

            van den Berg LH, 
          

            Franssen H. 
          
        et al. Ultrasonography shows extensive nerve enlargements in multifocal motor neuropathy. Neurology 2005; 65: 305-307 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-2]2 

            Goedee HS, 
          

            Brekelmans GJ, 
          

            van Asseldonk JT. 
          
        et al. High resolution sonography in the evaluation of the peripheral nervous system in polyneuropathy – a review of the literature. Eur J Neurol 2013; 20: 1342-1351 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-3]3 

            Grimm A, 
          

            Heiling B, 
          

            Schumacher U. 
          
        et al. Ultrasound differentiation of axonal and demyelinating neuropathies. Muscle Nerve 2014; 50: 976-983 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-4]4 

            Grimm A, 
          

            Décard BF, 
          

            Bischof A. 
          
        et al. Ultrasound of the peripheral nerves in systemic vasculitic neuropathies. J Neurological Sciences 2014; DOI: S0022-510X(14)00596-6. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-5]5 

            Grimm A, 
          

            Décard BF, 
          

            Axer H. 
          
        et al. The Ultrasound pattern sum score – UPSS. A new method to differentiate acute and subacute neuropathies using ultrasound of the peripheral nerves. Clin Neurophysiology 2015; DOI: http://dx.doi.org/10.1016/j.clinph.2015.01.011. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-6]6 

            Grimm A, 
          

            Rasenack M, 
          

            Athanasopoulou I. 
          
        et al. Long-term observations in asymmetric immune-mediated neuropathy with vagus hypertrophy using ultrasound of the nerves. J Neurol Sci 2015; 356: 205-208 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-7]7 

            Kerasnoudis A, 
          

            Pitarokoili K, 
          

            Behrendt V. 
          
        et al. Correlation of Nerve Ultrasound, Electrophysiological and Clinical Findings in Chronic Inflammatory Demyelinating Polyneuropathy. J Neuroimaging 2014; DOI: 10.1111/jon.12079. . [Epub ahead of print] 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-8]8 

            Padua L, 
          

            Granata G, 
          

            Sabatelli M. 
          
        et al. Heterogeneity of root and nerve ultrasound pattern in CIDP patients. Clin Neurophysiol 2014; 125: 160-165 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-9]9 

            Zaidman CM, 
          

            Harms MB, 
          

            Pestronk A. 
          
        Ultrasound of inherited vs. acquired demyelinating polyneuropathies. J Neurol 2013; 260: 3115-3121 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-10]10 

            Härtig F, 
          

            Ross M, 
          

            Dammeier NM. 
          
        et al. Nerve Ultrasound Predicts Treatment Response in Chronic Inflammatory Demyelinating Polyradiculoneuropathy-a Prospective Follow-Up. Neurotherapeutics 2018; 15: 439-451 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-11]11 

            Rattay TW, 
          

            Winter N, 
          

            Décard B. 
          
        et al. Nerve ultrasound as follow-up tool in treated multifocal motor neuropathy. Eur J Neurol 2017; 24: 1125-1134 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-12]12 

            Zaidman CM, 
          

            Pestronk A. 
          
        Nerve size in chronic inflammatory demyelinating neuropathy varies with disease activity and therapy response over time: a retrospective ultrasound study. Muscle Nerve 2014; 50: 733-738 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-13]13 

            Arányi Z, 
          

            Csillik A, 
          

            Dévay K. 
          
        et al. Ultrasonographic identification of nerve pathology in neuralgic amyotrophy: Enlargement, constriction, fascicular entwinement, and torsion. Muscle Nerve 2015; 52: 503-511 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-14]14 

            Décard BF, 
          

            Grimm A, 
          

            Andelova M. 
          
        et al. Hepatitis-E virus associated neuralgic amyotrophy with sustained plexus brachialis swelling visualized by high-resolution ultrasound. J Neurol Sci 2015; 351: 208-210 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR915-15]15 

            Preston D, 
          

            Shapiro B. 
          
        Electromyography and neuromuscular disorders, clinical–electrophysiological correlations. New York: Elsevier Saunders; 2013: 664 





Google Scholar





	
[bookmark: JR915-16]16 

            Haun DW, 
          

            Cho JC, 
          

            Kettner NW. 
          
        Normative cross-sectional area of the C5-C8 nerve roots using ultrasonography. Ultrasound Med Biol 2010; 36: 1422-1430 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-17]17 

            Boehm J, 
          

            Scheidl E, 
          

            Bereczki D. 
          
        et al. High-Resolution Ultrasonography of Peripheral Nerves: Measurements on 14 Nerve Segments in 56 Healthy Subjects and Reliability Assessments. Ultraschall in Med 2014; 35: 459-467 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR915-18]18 

            Cartwright MS, 
          

            Passmore LV, 
          

            Yoon JS. 
          
        et al. Cross-sectional area reference values for nerve ultrasonography. Muscle Nerve 2008; 37: 566-571 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-19]19 

            Pham M, 
          

            Bäumer P, 
          

            Meinck HM. 
          
        et al. Anterior interosseous nerve syndrome: fascicular motor lesions of median nerve trunk. Neurology 2014; 82: 598-606 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-20]20 

            Stoll G, 
          

            Wilder-Smith E, 
          

            Bendszus M. 
          
        Imaging of the peripheral nervous system. Handb Clin Neurol 2013; 115: 137-153 





PubMedGoogle Scholar





	
[bookmark: JR915-21]21 

            Van den Berg-Vos RM, 
          

            Van den Berg LH, 
          

            Franssen H. 
          
        et al. Multifocal inflammatory demyelinating neuropathy: a distinct clinical entity?. Neurology 2000; 54: 26-32 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-22]22 

            DeBoy CA, 
          

            Zhang J, 
          

            Dike S. 
          
        et al. High resolution diffusion tensor imaging of axonal damage in focal inflammatory and demyelinating lesions in rat spinal cord. Brain 2007; 130: 2199-2210 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR915-23]23 

            Grimm A, 
          

            Axer H, 
          

            Heiling B. 
          
        et al. Nerve ultrasound normal values – Readjustment of the ultrasound pattern sum score UPSS. Clin Neurophysiol 2018; 129: 1403-1409 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 100.26.196.139
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  