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[bookmark: N109FC]
Zusammenfassung



          
Ziel: In einer Studie an Patienten mit einer unilateralen symptomatischen Stenose der A. carotis interna (ACI) wurde der Effekt der Thrombendarteriektomie (TEA) auf die regionale Hirnperfusion (rCBF) über einen Zeitraum von 12 Monaten postoperativ untersucht. Methode: Bei 74 Patienten wurde vor und nach TEA (eine Woche, sechs Wochen, drei Monate und 12 Monate nach Operation) rCBF mit der Xe-133-Aus-waschmethode in Ruhe und zur Beurteilung der Perfusionsreserve nach Stimulation mit Azetazolamid (Diamox®) bestimmt. Ergebnisse: Präoperativ zeigten alle 74 Patienten in Ruhe und/oder unter Stimulation eine verminderte Hirndurchblutung distal der stenosierenden Arterie. Davon wiesen 38 Patienten (51%) eine signifikante (>5%) und 36 (49%) eine nichtsignifikante (<5%) Seitendifferenz auf. Die Anzahl der Patienten mit signifikanter interhemisphärischer Seitendifferenz nahm 12 Monate postoperativ auf 23 (31 %) ab. Im Stimulationstest trat die abnehmende Tendenz deutlicher hervor: Präoperativ hatten 44 (60%) Patienten eine signifikante interhemisphärische Seitendifferenz, 12 Monate nach Operation nur noch 14 (19%) Patienten. Schlußfolgerung: Die vorliegende Verlaufsstudie zeigt eine bezüglich der betroffenen Seite deutlich verbesserte Hirnperfusion nach operativer Sanierung, die sich über den Zeitraum eines Jahres als stabil erwies. Die Operation verbesserte insbesondere die Perfusionsreserve, wie durch den normalisierten Perfusionsanstieg im Stimulationstest mit Azetazolamid gezeigt werden konnte. Die rCBF-Messung erscheint somit als wichtige Methode für die Indikationsstellung zur Operation und zur Beurteilung des Operationsergebnisses. Im Rahmen der postoperativen Verlaufsdokumentation gab sie Hinweise auf auftretende Minderperfusionen und könnte bei der Indikationsstellung zu einer Re-Angiographie behilflich sein.
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Summary



          
Aim: In a study of patients with unilateral and symptomatic stenosis of the internal carotid artery (ICA), the effect of endarterectomy (EA) on the regional cerebral blood flow (rCBF) was tested over a postoperative interval of 12 months. Method: Xenon-133-rCBF was assessed in 74 patients pre- and post-surgery (one week, six weeks, three months and 12 months after EA). This was done at rest and after stimulation with acetazolamide in order to test the perfusion reserve. Results: Before surgery, all 74 patients showed a diminished perfusion ipsilaterally - at rest and/or after stimulation. 38/74 (51%) patients had a significant (>5%) and 36/74 (49%) patients a non-significant (<5%) interhemispher-ic perfusion asymmetry. Twelve months after EA, there were only 23/74 (31%) patients with significant interhemispheric perfusion asymmetry. By stimulation, this decreasing effect became more evident: Before surgery 44/74 (60%) patients had a significant interhemispheric perfusion asymmetry, 12 months after surgery there were only 14/74 (19%) patients. Conclusion: In regard to the brain hemisphere distal to the ICA stenosis, our study revealed a significant improvement of brain perfusion after EA. Brain perfusion was stable over an interval of 12 months post-surgery. By EA, especially the perfusion reserve increased, as shown by a normal acetazolamide test. Hence, Xenon-133-rCBF could be shown to be an important method in the evaluation of the indication for surgery and of the result of it. In the intra-individual follow-up after EA, rCBF was able to identify hypoperfusion and may help decide, whether re-angiography is necessary or not.





[bookmark: N10A2B]
Schlüsselwörter

Regionale Hirnperfusion (rCBF) - 
Thrombendarteriektomie (TEA) - 

          133Xe - 
unilaterale Karotis-interna-Stenose




[bookmark: N10A41]
Keywords

Regional cerebral blood flow (rCBF) - 
endarterectomy - 
Xenon-133 - 
unilateral internal carotid artery stenosis


[bookmark: FN9728-1]


* Die vorliegende Arbeit enthält Teile der Inauguraldissertation von Frau Dr. med. E. Ostwald.





 

[bookmark: ]

[bookmark: N10A6C]
	
LITERATUR


	
[bookmark: JR9728-1]1 
          
            Büll U, 
          
          
            Kleinhans E, 
          
          
            Schmiedek P, 
          
          
            Moser EA, 
          
          
            Einhäupl K. 
          
        Relativbestimmung von Hemisphärenperfusion und Hemisphärendurchblutung. Ein Vergleich von computer-assistierter Radionuklidangiographie und dynamischer Single-Photon-Emissions-CT bei Patienten mit einseitiger zerebrovaskulä-rer Erkrankung. Nuklearmedizin 1984; 23: 247-52. 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: OR9728-2]2 Bundesamt für Statistik, Bern. Todesursachenstatistik 1981; 1993 





PubMed





	
[bookmark: JR9728-3]3 
          
            Dyken ML. 
          
        Intracranial steal in complete occlusion of the internal carotid artery. Variations in response to 5% carbon dioxide and 100% oxygen. Europ Neurol 1971; /72 6: 301-5. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-4]4 
          EC-IC-Bypass Study Group. 
        Failure of extracranial-intracranial arterial bypass to reduce the risk of ischemic stroke. N Engl J Med 1985; 313: 1191-200. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-5]5 
          European Carotid Surgery Trialists’ Collaborative Group. 
        MRC European Carotid Surgery Trial: interim results for symptomatic patients with severe (70-99%) or with mild (0-29%) carotid stenosis. Lancet 1991; 337: 1236-43. 





Google Scholar





	
[bookmark: JR9728-6]6 
          
            Heros RC. 
          
          Comment to Kuroda et al. 
        (8). Neurosurg 1993; 32: 918. 





Google Scholar





	
[bookmark: JR9728-7]7 
          
            Kety SS, 
          
          
            Schmidt CE. 
          
        The determination of cerebral blood flow in man by the use of nitrous oxide in low concentrations. Am J Physiol 1945; 143: 53-66. 





Google Scholar





	
[bookmark: JR9728-8]8 
          
            Kety SS, 
          
          
            Schmidt CE. 
          
        The nitrous oxide method for the quantitative determination of cerebral blood flow in man: theory, procedure and normal values. J Clin Invest 1948; 27: 476-83. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-9]9 
          
            Knop J, 
          
          
            Thie A, 
          
          
            Fuchs C, 
          
          
            Seipmann G, 
          
          
            Zeu-mer H. 
          
        
          99mTc-HMPAO-SPECT with acetazolamide. Challenge to detect hemodynamic compromise in occlusive cerbrovascular disease. Stroke 1992; 23: 1733-42. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-10]10 
          
            Kuroda S, 
          
          
            Hiroyasu K, 
          
          
            Hiroshi A. 
          
        Acetazolamide test in detecting reduced cerebral perfusion reserve and predicting long-term prognosis in patients with internal carotid artery occlusion. Neurosurg 1993; 32: 912-9. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-11]11 
          
            Leinsinger G, 
          
          
            Schmiedek P, 
          
          
            Kreisig T, 
          
          
            Ein-häupl K, 
          
          
            Bauer W, 
          
          
            Moser E. 
          
        
          133Xe-DSPECT: Bedeutung der zerebrovaskulären Reservekapazität für Diagnostik und Therapie der chronischen zerebralen Ischämie. Nuklearmedizin 1988; 27: 127-34. 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR9728-12]12 
          
            Meyer JS, 
          
          
            Tshihara N, 
          
          
            Deshmuk VD. 
          
        Improved method for noninvasive measurement of regional cerebral blood flow by Xenon-133 inhalation. Part I: Description of method and normal values obtained in healthy volunteers. Stroke 1978; 9: 195-205. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-13]13 
          
            Mosmanns PCM, 
          
          
            Veerin MM, 
          
          
            Jonkman EJ. 
          
        ISI values and interhemispheric differences in patients with ischemic cerebrovascular disease; correlations with clinical angiographic findings. Stroke 1986; 17: 58-64. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-14]14 
          
            Nighoghossian N, 
          
          
            Trouillas P, 
          
          
            Philippon B. 
          
        Cerebral blood flow reserve assessment in symptomatic versus asymptomatic high-grade internal carotid artery stenosis. Stroke 1994; 25: 1010-3. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-15]15 
          
            Norrving B, 
          
          
            Nilsson B, 
          
          
            Risberg J. 
          
        rCBF in patients with carotid occlusion. Stroke 1982; 13: 155-62. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-16]16 
          North American Symptomatic Carotid Endarterectomy Trial Collaborators. 
        Beneficial effect of carotid endarterectomy in symptomatic patients with high-grade carotid stenosis. N Engl J Med 1991; 325: 445-53. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-17]17 
          North American Symptomatic Carotid Endarterectomy Trial (NASCET) Steering Committee. 
        North American Symptomatic Carotid Endarterectomy Trial: Methods, patient characteristics, and progress. Stroke 1991; 22: 711-20. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-18]18 
          
            Obrist WD, 
          
          
            Wilkinson WE. 
          
        Regional cerbral blood flow measurements in humans by Xenon-133 clearance. Cerebrovascular and brain metabolism reviews 1990; 2: 283-327. 





PubMedGoogle Scholar





	
[bookmark: JR9728-19]19 
          
            Pávics L, 
          
          
            Grünwald F, 
          
          
            Barzó P, 
          
          
            Ambrus E, 
          
          
            Menzel C, 
          
          
            Schomburg A, 
          
          
            Borda L, 
          
          
            Mate E, 
          
          
            Bodosi M, 
          
          
            Csernay L, 
          
          
            Biersack HJ. 
          
        Evaluation of cerebral vasoreactivity by SPECT and transcranial Doppler sonography using the acetazolamide test. Nuklearmedizin 1994; 33: 239-43. 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR9728-20]20 
          
            Powers WJ, 
          
          
            Grubb RL, 
          
          
            Raiche ME. 
          
        Clinical results of extracranial-intracranial bypass surgery in patients with hemodynamic cerebrovascular disease. J Neurosurg 1989; 70: 61-7. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-21]21 
          
            Robertson WM, 
          
          
            Welch KMA, 
          
          
            Tilley BC, 
          
          
            Ewing JR. 
          
        Cerebral blood flow asymmetry in the detection of extracranial cerebrovascular disease. Stroke 1988; 19: 813-9. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-22]22 
          
            Rodriguez G, 
          
          
            Nobili F, 
          
          
            de Carli F. 
          
        Regional cerebral blood flow in stroke patients. Stroke 1993; 24: 94-9. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR9728-23]23 
          
            Russell D, 
          
          
            Dybevold S, 
          
          
            Kjartansson O. 
          
        Cerebral vasoreactivity and blood flow before and 3 months after carotid endarterectomy. Stroke 1989; 21: 1029-32. 





Google Scholar





	
[bookmark: OR9728-24]24 
          
            Schneider T. 
          
        Nuklearmedizinische Funktionsdiagnostik bei akuten und subakuten hemisphärischen zerebrovaskulären Insulten und transitorischen ischämischen Attacken (TIA). Inauguraldissertation, Hohe Medizinische Fakultät der Universität Basel, 1984 





PubMedGoogle Scholar





	
[bookmark: JR9728-25]25 
          
            Schroeder T. 
          
        Cerebrovascular reactivity to acetazolamide in carotid artery disease. Neurol Research 1986; 8: 231-6. 





Google Scholar





	
[bookmark: JR9728-26]26 
          
            Schroeder T, 
          
          
            Holstein P, 
          
          
            Lassen NA, 
          
          
            Engell HC. 
          
        Measurement of cerebral blood flow by intravenous Xenon-133 technique and a mobile system. Neurol Research 1986; 8: 237-42. 





Google Scholar





	
[bookmark: JR9728-27]27 
          
            Schroeder T, 
          
          
            Vostrup S, 
          
          
            Lassen NA, 
          
          
            Engell HC. 
          
        Noninvasive Xenon-133 measurements of cerebral blood flow using stationary detectors compared with dynamic emission tomography. J Cereb Blood Flow Metab 1986; 6: 739-46. 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR9728-28]28 
          
            Wylie EJ, 
          
          
            Stoney RJ, 
          
          
            Ehrenfeld WK. 
          
        Manual of Vascular Surgery, Bd. 1 und 2. Springer; Heidelberg: 1980. 1982. 





Google Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 35.174.3.48
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  