
    
    

    
    

    

    
    
    
      
    
    fortschritte der neurologie · psychiatrie


    
    
    
      
    
    130445



    

      

  
    	
          
            DE
          
        
	
          EN
        
	
        
          Home
        
      
	
        Products
        	
            
              Journals
            
          
	
            
              Books
            
          
	
            
              Book Series
            
          


        

      
	
        Service
        	
            
              Library Service
            
          


        

      
	
        Help
      
	
        
          Contact
        
      
	
        
          Portal
        
      


  

  
    
    
      
        Fortschritte der Neurologie · Psychiatrie
      
    

    

  
    
    
      
        
          Full-text search
        

      

      	Full-text search
	Author Search
	Title Search
	DOI Search
	Metadata Search


    

    
    
    
    
  




  

  
    


  



  	
	
	
	
	
	
        
          Journal
        
        	
                About this journal
              


      
	
        
          Authors
        
        	
                Instructions for Authors
              


      
	
          
            Subscription
          
          	
                  Subscription information
                
	
                  Institutional Licensing
                


        
	
        
        
        
          
        
          
            Job Board
            
          
        
          
        
          
        
        	
                Job Opportunities
              


      
	
        
        
        
          
        
          
            PharmaMarket
            
          
        
          
        
          
        
        	
                PharmaMarket
              


      





    	
        
        
        
        
        
        
          
          
            
              Not Logged In
            
             
              Login
            
            
              	
                  
                    
                      
                      
                      
                      
                        Username or e-mail address: 
                        
                      

                      
                        Password:
                        
                      

                      
                        
                      

                      Forgot Access Data?
                      
                        Register Now
                      
                      
                        OpenAthens/Shibboleth Login
                      
                    

                  
                


            

          
        
        

        

      
	
        
        
          Shopping Cart
        
        









        
        
      


  

  
    
      
    

    
    
      
    
    
    
    
    
    
    
    
    
      
        
          
        

      
    
  




      

      

      
        




  



  

  
    
    
      [image: ]
      
    

    
    
      
        
          
          
          
          
            Year (Archive)
            
              
                
                  2018
                

              

              	
                      
                      
                      
                      
                        2024
                      
                    
	
                      
                      
                      
                      
                        2023
                      
                    
	
                      
                      
                      
                      
                        2022
                      
                    
	
                      
                      
                      
                      
                        2021
                      
                    
	
                      
                      
                      
                      
                        2020
                      
                    
	
                      
                      
                      
                      
                        2019
                      
                    
	
                      
                      
                      
                      
                        2018
                      
                    
	
                      
                      
                      
                      
                        2017
                      
                    
	
                      
                      
                      
                      
                        2016
                      
                    
	
                      
                      
                      
                      
                        2015
                      
                    
	
                      
                      
                      
                      
                        2014
                      
                    
	
                      
                      
                      
                      
                        2013
                      
                    
	
                      
                      
                      
                      
                        2012
                      
                    
	
                      
                      
                      
                      
                        2011
                      
                    
	
                      
                      
                      
                      
                        2010
                      
                    
	
                      
                      
                      
                      
                        2009
                      
                    
	
                      
                      
                      
                      
                        2008
                      
                    
	
                      
                      
                      
                      
                        2007
                      
                    
	
                      
                      
                      
                      
                        2006
                      
                    
	
                      
                      
                      
                      
                        2005
                      
                    
	
                      
                      
                      
                      
                        2004
                      
                    
	
                      
                      
                      
                      
                        2003
                      
                    
	
                      
                      
                      
                      
                        2002
                      
                    
	
                      
                      
                      
                      
                        2001
                      
                    
	
                      
                      
                      
                      
                        2000
                      
                    
	
                      
                      
                      
                      
                        1999
                      
                    
	
                      
                      
                      
                      
                        1998
                      
                    
	
                      
                      
                      
                      
                        1997
                      
                    
	
                      
                      
                      
                      
                        1996
                      
                    
	
                      
                      
                      
                      
                        1995
                      
                    
	
                      
                      
                      
                      
                        1994
                      
                    
	
                      
                      
                      
                      
                        1993
                      
                    
	
                      
                      
                      
                      
                        1992
                      
                    
	
                      
                      
                      
                      
                        1991
                      
                    
	
                      
                      
                      
                      
                        1990
                      
                    
	
                      
                      
                      
                      
                        1989
                      
                    
	
                      
                      
                      
                      
                        1988
                      
                    
	
                      
                      
                      
                      
                        1987
                      
                    
	
                      
                      
                      
                      
                        1986
                      
                    
	
                      
                      
                      
                      
                        1985
                      
                    
	
                      
                      
                      
                      
                        1984
                      
                    
	
                      
                      
                      
                      
                        1983
                      
                    
	
                      
                      
                      
                      
                        1982
                      
                    
	
                      
                      
                      
                      
                        1981
                      
                    
	
                      
                      
                      
                      
                        1980
                      
                    


            

          

          
          
          
            Issues
            

          

        


        	
                Table of Contents
              
	
            
              
                Current Issue
              
            
          
	
              
                Free Sample Issue (01/02/2024)
              
            


      
    

    
    
      

  
  
    
      
      
    
    
      
        
        
      

    
  



    
    
    

    

    

    
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
    
      
    
      
        
      
    
      
        
          
            
              Related Journals
            

            
              	
                      
                        

                        
                          Aktuelle Neurologie
                        

                      
                    
	
                      
                        

                        
                          Klinische Neurophysiologie
                        

                      
                    
	
                      
                        

                        
                          Psychiatrische Praxis
                        

                      
                    
	
                      
                        

                        
                          PSYCH up2date
                        

                      
                    
	
                      
                        

                        
                          Neurology International Open
                        

                      
                    


            

          

        
      
    
      
        
          
            
              Related Books
            

            
              	
                      
                        

                        
                          Neurologie
                        

                      
                    
	
                      
                        

                        
                          Psychiatrie und Psychotherapie
                        

                      
                    
	
                      
                        

                        
                          Health guide: mental diseases
                        

                      
                    


            

          

        
      
    
      
    
      
    
      
    
      
    
      
    
      
    
  

    
  

  
  
  






  
  

  
    

  
  
    
      
      
    
    
      
      
    
  



    


  

    

    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    

    
    
    

    
      
        
          Subscribe to RSS

          Please copy the URL and add it into your RSS Feed Reader.

          
          https://www.thieme-connect.de/rss/thieme/en/10.1055-s-00000019.xml
        

      

    

    

    

    
      
        [bookmark: saveLink]
      
    

    
      
        
      

      
        
      

      
        
          Share / Bookmark

          Facebook
          X
          Linkedin
          Weibo
        

      

    

    

    

    
      
          
              
          
      
    

    

    

    
      
        
        
          
          
          
        
      
    
  


  
    
      
        
          
            
              Download PDF
            
          
        
      

      
        
          
            
          
        
      

    

  

  

  
  
    
  
  




    
    
Fortschr Neurol Psychiatr 2018; 86(06): 342-347
DOI: 10.1055/a-0599-0737


Übersicht



© Georg Thieme Verlag KG Stuttgart · New York
Verzögerte Kohlenmonoxidenzephalopathie

Delayed neuropsychological sequelae after carbon monoxide poisoning
Iris Lettow


1
           
        Universitätsklinikum Hamburg-Eppendorf, Klinik und Poliklinik für Neurologie



, 


Anna Hoffmann


2
           
        Asklepios Klinikum Harburg, Klinik für Neurologie

, 


Hartmut Peter Burmeister


3
           
        Asklepios Klinikum Harburg, Diagnostische und Interventionelle Radiologie und Neuroradiologie

, 


Rudolf Toepper


2
           
        Asklepios Klinikum Harburg, Klinik für Neurologie

› Author Affiliations

Further Information


Publication History

eingereicht 24 November 2017


akzeptiert 26 March 2018


Publication Date:
28 June 2018 (online)












	
Abstract

	
Full Text

	
References




 

[image: SFX Search]

 Buy Article Permissions and Reprints



[image: ]




Correction to:

ErratumFortschr Neurol Psychiatr 2018; 86(06): 342-347
DOI: 10.1055/a-0653-9348








[bookmark: N10EFB]
Zusammenfassung


Kohlenmonoxid-Vergiftungen sind weltweit häufige Intoxikationen, bei denen das Spektrum der Symptome von leichten Kopfschmerzen und Schwindel bis hin zum Tod reicht. Wenig bekannt ist die verzögerte Kohlenmonoxidenzephalopathie, die mit einer Latenz von 2–40 Tagen nach dem Initialereignis auftreten kann. Häufige klinische Manifestationen sind dabei Bewegungsstörungen, kognitive- oder affektive Störungen. Dieser Artikel beschreibt exemplarisch den Fall eines Patienten mit einer akzidentellen Kohlenmonoxidvergiftung mit verzögert auftretender Enzephalopathie. In der anschließenden Übersichtsarbeit wird die Literatur hinsichtlich Klinik, Diagnostik, Pathophysiologie und Therapieoptionen zusammengefasst.
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Abstract


Carbon monoxide poisoning is a very common intoxication worldwide. Its clinical manifestations vary from symptoms like mild headache and dizziness to more serious issues including death. Less well known are symptoms that occur with a delay of 2–40 days, such as movement disorders, cognitive impairment or affective disorders. In this article, we present a case of carbon monoxide poisoning with a delayed neurological sequela. The following review summarizes the literature on clinical presentation, diagnostic options, pathophysiology and therapy of this disease.
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[bookmark: OR0737-0001]1 Giftinformationszentrum-Nord (GIZ-Nord). Hinweise und Empfehlungen zur Handhabung von Kohlenstoffmonoxidwarngeräten im Rettungsdienst ( 19.02.2013);. Im Internet: https://www.giz-nord.de/cms/images/stories/Science/PCYAN/CO-Gaswarner_RD_130219.pdf 






PubMedGoogle Scholar





	
[bookmark: JR0737-0002]2 
          
            Wardaszka Z, 
           
            Niemcunowicz-Janica A, 
           
            Janica J. 
          
        et al. [Carbon monoxide poisoning based on the autopsy material collected at the Department of Forensic Medicine, Medical University of Białystok in the years 2004-2006]. Ann Acad Med Stetin 2007 ; 53 Suppl 2 : 132-135 





PubMed





	
[bookmark: JR0737-0003]3 
          
            Keleş A, 
           
            Demircan A, 
           
            Kurtoğlu G. 
          
        Carbon monoxide poisoning: how many patients do we miss. Eur J Emerg Med 2008; 15: 154-157 





CrossrefPubMed





	
[bookmark: BR0737-0004]4 
          
            Schaper KA. 
          
        
          
            Akute Kohlenmonoxidvergiftung. 
          
        Notfall Rettungsmed. 2012. ; 429–435 





Google Scholar





	
[bookmark: JR0737-0005]5 
          
            Langston P, 
           
            Gorman D, 
           
            Runciman W. 
          
        et al. The effect of carbon monoxide on oxygen metabolism in the brains of awake sheep. Toxicology 1996; 114: 223-232 





CrossrefPubMed





	
[bookmark: JR0737-0006]6 
          
            Goldbaum LR, 
           
            Orellano T, 
           
            Dergal E. 
          
        Mechanism of the toxic action of carbon monoxide. Ann Clin Lab Sci 1976; 6: 372-376 





PubMed





	
[bookmark: JR0737-0007]7 
          
            Alonso JR, 
           
            Cardellach F, 
           
            López S. 
          
        et al. Carbon monoxide specifically inhibits cytochrome c oxidase of human mitochondrial respiratory chain. Pharmacol Toxicol 2003; 93: 142-146 





CrossrefPubMed





	
[bookmark: JR0737-0008]8 
          
            Miró O, 
           
            Casademont J, 
           
            Barrientos A. 
          
        et al. Mitochondrial cytochrome c oxidase inhibition during acute carbon monoxide poisoning. Pharmacol Toxicol 1998; 82: 199-202 





CrossrefPubMed





	
[bookmark: JR0737-0009]9 
          
            Zhang J, 
           
            Piantadosi CA. 
          
        Mitochondrial oxidative stress after carbon monoxide hypoxia in the rat brain. J Clin Invest 1992; 90: 1193-1199 





CrossrefPubMed





	
[bookmark: JR0737-0010]10 
          
            Ischiropoulos H, 
           
            Beers MF, 
           
            Ohnishi ST. 
          
        et al. Nitric oxide production and perivascular nitration in brain after carbon monoxide poisoning in the rat. J Clin Invest 1996; 97: 2260-2267 





CrossrefPubMed





	
[bookmark: JR0737-0011]11 
          
            Thom SR. 
          
        Dehydrogenase conversion to oxidase and lipid peroxidation in brain after carbon monoxide poisoning. J Appl Physiol ( 1985; ) 1992 (73) 1584-1589 





PubMed





	
[bookmark: JR0737-0012]12 
          
            Thom SR. 
          
        Carbon monoxide-mediated brain lipid peroxidation in the rat. J Appl Physiol ( 1985; ) 1990 (68) 997-1003 





PubMed





	
[bookmark: JR0737-0013]13 
          
            Thom SR. 
          
        Leukocytes in carbon monoxide-mediated brain oxidative injury. Toxicol Appl Pharmacol 1993; 123: 234-247 





CrossrefPubMed





	
[bookmark: JR0737-0014]14 
          
            Thom SR, 
           
            Bhopale VM, 
           
            Fisher D. 
          
        et al. Delayed neuropathology after carbon monoxide poisoning is immune-mediated. Proc Natl Acad Sci U S A 2004; 101: 13660-13665 





CrossrefPubMed





	
[bookmark: JR0737-0015]15 
          
            Kalay N, 
           
            Ozdogru I, 
           
            Cetinkaya Y. 
          
        et al. Cardiovascular effects of carbon monoxide poisoning. Am J Cardiol 2007; 99: 322-324 





CrossrefPubMed





	
[bookmark: JR0737-0016]16 
          
            Raphael JC, 
           
            Elkharrat D, 
           
            Jars-Guincestre MC. 
          
        et al. Trial of normobaric and hyperbaric oxygen for acute carbon monoxide intoxication. Lancet 1989; 2: 414-419 





PubMed





	
[bookmark: JR0737-0017]17 
          
            Henry CR, 
           
            Satran D, 
           
            Lindgren B. 
          
        et al. Myocardial injury and long-term mortality following moderate to severe carbon monoxide poisoning. JAMA 2006; 295: 398-402 





CrossrefPubMed





	
[bookmark: JR0737-0018]18 
          
            Durocher A, 
           
            Saulnier F, 
           
            Dubois D. 
          
        et al. [Acute pulmonary edema in carbon monoxide poisoning. Prognostic effect]. Toxicol Eur Res 1983; 5: 175-179 





PubMed





	
[bookmark: JR0737-0019]19 
          
            Olson KR, 
           
            Seger D. 
          
        Hyperbaric oxygen for carbon monoxide poisoning: does it really work. Ann Emerg Med 1995; 25: 535-537 





CrossrefPubMed





	
[bookmark: JR0737-0020]20 
          
            Choi IS, 
           
            Cheon HY. 
          
        Delayed movement disorders after carbon monoxide poisoning. Eur Neurol 1999; 42: 141-144 





CrossrefPubMed





	
[bookmark: JR0737-0021]21 
          
            Kitamoto T, 
           
            Tsuda M, 
           
            Kato M. 
          
        et al. Risk factors for the delayed onset of neuropsychologic sequelae following carbon monoxide poisoning. Acute Med Surg 2016; 3: 315-319 





CrossrefPubMed





	
[bookmark: JR0737-0022]22 
          
            Weaver LK, 
           
            Valentine KJ, 
           
            Hopkins RO. 
          
        Carbon monoxide poisoning: risk factors for cognitive sequelae and the role of hyperbaric oxygen. Am J Respir Crit Care Med 2007; 176: 491-497 





CrossrefPubMed





	
[bookmark: JR0737-0023]23 
          
            Schwartz A, 
           
            Hennerici M, 
           
            Wegener OH. 
          
        Delayed choreoathetosis following acute carbon monoxide poisoning. Neurology 1985; 35: 98-99 





CrossrefPubMed





	
[bookmark: JR0737-0024]24 
          
            Sohn YH, 
           
            Jeong Y, 
           
            Kim HS. 
          
        et al. The brain lesion responsible for parkinsonism after carbon monoxide poisoning. Arch Neurol 2000; 57: 1214-1218 





CrossrefPubMed





	
[bookmark: JR0737-0025]25 
          
            Choi IS. 
          
        Parkinsonism after carbon monoxide poisoning. Eur Neurol 2002; 48: 30-33 





CrossrefPubMed





	
[bookmark: JR0737-0026]26 
          
            Chambers CA, 
           
            Hopkins RO, 
           
            Weaver LK. 
          
        et al. Cognitive and affective outcomes of more severe compared to less severe carbon monoxide poisoning. Brain Inj 2008; 22: 387-395 





CrossrefPubMed





	
[bookmark: JR0737-0027]27 
          
            Rahmani M, 
           
            Belaidi H, 
           
            Benabdeljlil M. 
          
        et al. Bilateral brachial plexus injury following acute carbon monoxide poisoning. BMC Pharmacol Toxicol 2013; 14: 61 





CrossrefPubMed





	
[bookmark: JR0737-0028]28 
          
            Whincup P, 
           
            Papacosta O, 
           
            Lennon L. 
          
        et al. Carboxyhaemoglobin levels and their determinants in older British men. BMC Public Health 2006; 6: 189 





CrossrefPubMed





	
[bookmark: JR0737-0029]29 
          
            Weaver LK, 
           
            Howe S, 
           
            Hopkins R. 
          
        et al. Carboxyhemoglobin half-life in carbon monoxide-poisoned patients treated with 100% oxygen at atmospheric pressure. Chest 2000; 117: 801-808 





CrossrefPubMed





	
[bookmark: JR0737-0030]30 
          
            Hampson NB, 
           
            Hauff NM. 
          
        Carboxyhemoglobin levels in carbon monoxide poisoning: do they correlate with the clinical picture. Am J Emerg Med 2008; 26: 665-669 





CrossrefPubMed





	
[bookmark: JR0737-0031]31 
          
            Suner S, 
           
            Partridge R, 
           
            Sucov A. 
          
        et al. Non-invasive pulse CO-oximetry screening in the emergency department identifies occult carbon monoxide toxicity. J Emerg Med 2008; 34: 441-450 





CrossrefPubMed





	
[bookmark: JR0737-0032]32 
          
            Cakir Z, 
           
            Aslan S, 
           
            Umudum Z. 
          
        et al. S-100beta and neuron-specific enolase levels in carbon monoxide-related brain injury. Am J Emerg Med 2010; 28: 61-67 





CrossrefPubMed





	
[bookmark: JR0737-0033]33 
          
            Kuroda H, 
           
            Fujihara K, 
           
            Takahashi S. 
          
        et al. A case of delayed encephalopathy after carbon monoxide poisoning longitudinally monitored by diffusion tensor imaging. AJNR Am J Neuroradiol 2012; 33: E52-4 





CrossrefPubMed





	
[bookmark: JR0737-0034]34 
          
            Benaissa ML, 
           
            Mégarbane B, 
           
            Borron SW. 
          
        et al. Is elevated plasma lactate a useful marker in the evaluation of pure carbon monoxide poisoning. Intensive Care Med 2003; 29: 1372-1375 





CrossrefPubMed





	
[bookmark: JR0737-0035]35 
          
            Lapresle J, 
           
            Fardeau M. 
          
        The central nervous system and carbon monoxide poisoning. II. Anatomical study of brain lesions following intoxication with carbon monixide (22 cases). Prog Brain Res 1967; 24: 31-74 





PubMed





	
[bookmark: JR0737-0036]36 
          
            Beppu T. 
          
        The role of MR imaging in assessment of brain damage from carbon monoxide poisoning: a review of the literature. AJNR Am J Neuroradiol 2014; 35: 625-631 





CrossrefPubMed





	
[bookmark: JR0737-0037]37 
          
            Chang KH, 
           
            Han MH, 
           
            Kim HS. 
          
        et al. Delayed encephalopathy after acute carbon monoxide intoxication: MR imaging features and distribution of cerebral white matter lesions. Radiology 1992; 184: 117-122 





CrossrefPubMed





	
[bookmark: JR0737-0038]38 
          
            Parkinson RB, 
           
            Hopkins RO, 
           
            Cleavinger HB. 
          
        et al. White matter hyperintensities and neuropsychological outcome following carbon monoxide poisoning. Neurology 2002; 58: 1525-1532 





CrossrefPubMed





	
[bookmark: JR0737-0039]39 
          
            Inagaki T, 
           
            Ishino H, 
           
            Seno H. 
          
        et al. A long-term follow-up study of serial magnetic resonance images in patients with delayed encephalopathy after acute carbon monoxide poisoning. Psychiatry Clin Neurosci 1997; 51: 421-423 





CrossrefPubMed





	
[bookmark: JR0737-0040]40 
          
            Kim JH, 
           
            Chang KH, 
           
            Song IC. 
          
        et al. Delayed encephalopathy of acute carbon monoxide intoxication: diffusivity of cerebral white matter lesions. AJNR Am J Neuroradiol 2003; 24: 1592-1597 





PubMed





	
[bookmark: JR0737-0041]41 
          
            Chu K, 
           
            Jung KH, 
           
            Kim HJ. 
          
        et al. Diffusion-weighted MRI and 99mTc-HMPAO SPECT in delayed relapsing type of carbon monoxide poisoning: evidence of delayed cytotoxic edema. Eur Neurol 2004; 51: 98-103 





CrossrefPubMed





	
[bookmark: JR0737-0042]42 
          
            Weaver LK, 
           
            Hopkins RO, 
           
            Chan KJ. 
          
        et al. Hyperbaric oxygen for acute carbon monoxide poisoning. N Engl J Med 2002; 347: 1057-1067 





CrossrefPubMed





	
[bookmark: JR0737-0043]43 
          
            Scheinkestel CD, 
           
            Bailey M, 
           
            Myles PS. 
          
        et al. Hyperbaric or normobaric oxygen for acute carbon monoxide poisoning: a randomised controlled clinical trial. Med J Aust 1999; 170: 203-210 





PubMed





	
[bookmark: JR0737-0044]44 
          
            Buckley NA, 
           
            Isbister GK, 
           
            Stokes B. 
          
        et al. Hyperbaric oxygen for carbon monoxide poisoning: a systematic review and critical analysis of the evidence. Toxicol Rev 2005; 24: 75-92 





CrossrefPubMed





	
[bookmark: JR0737-0045]45 
          
            Myers RA, 
           
            Snyder SK, 
           
            Emhoff TA. 
          
        Subacute sequelae of carbon monoxide poisoning. Ann Emerg Med 1985; 14: 1163-1167 





CrossrefPubMed





	
[bookmark: JR0737-0046]46 
          
            Choi IS. 
          
        Delayed neurologic sequelae in carbon monoxide intoxication. Arch Neurol 1983; 40: 433-435 





CrossrefPubMed










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 44.211.243.107
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  