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ABSTRACT

        
Internal carotid artery (ICA) injury is a dramatic complication of endonasal skull base approaches with massive bleeding. This study aims to design an animal model of ICA injury during endonasal skull base surgery. Eight sheep underwent ICA isolation followed by arterial pressure monitoring and placement of a rapid infuser. The Sinus Model Otorhino Neuro Trainer (Pro Delphus, Pernambuco, Brazil) nasal model was then modified. A novel posterior sphenoid wall was created, allowing the artery to be placed within and fixed to the model in a watertight fashion. A diamond-tipped bur allowed surgical exposure of the carotid artery. A standardized injury was created endoscopically. The “two-surgeon technique” allowed local packing measures to be performed. Outcome measures were mean arterial pressure (MAP) following injury, resuscitation fluid volume, survival time, and total blood loss. Mean preinjury weight was 51.8 ± 4.59 kg. All baseline hematologic parameters fell within normal limits. The mean preinjury and postinjury MAP was 65.7 ± 9.3 mm Hg versus 39.1 ± 6.9 mm Hg, respectively. The mean survival time was 50.25 ± 17.89 minutes, with mean resuscitation fluid volume of 10.89 ± 2.40 L and mean blood loss of 4943 ± 1089 mL. This model replicates the endoscopic surgical field of an ICA injury, with the potential to train endoscopic skull base teams in the skills require to manage an ICA injury.


      

KEYWORDS

Endonasal surgery - carotid - packing - hemostasis






REFERENCES


	
[bookmark: R00109-1]1 
              Kassam A B, Gardner P, Snyderman C, Mintz A, Carrau R. 
              Expanded endonasal approach: fully endoscopic, completely transnasal approach to the middle third of the clivus, petrous bone, middle cranial fossa, and infratemporal fossa. 
              Neurosurg Focus. 
              2005; 
              19 
              E6 
            





PubMedGoogle Scholar





	
[bookmark: R00109-2]2 
              Casler J D, Doolittle A M, Mair E A. 
              Endoscopic surgery of the anterior skull base. 
              Laryngoscope. 
              2005; 
              115 
              16-24 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00109-3]3 
              Carrau R L, Kassam A B, Snyderman C H. 
              Pituitary surgery. 
              Otolaryngol Clin North Am. 
              2001; 
              34 
              1143-1155 
              ix 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00109-4]4 
              Ciric I, Ragin A, Baumgartner C, Pierce D. 
              Complications of transsphenoidal surgery: results of a national survey, review of the literature, and personal experience. 
              Neurosurgery. 
              1997; 
              40 
              225-236 
              discussion 236-237 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00109-5]5 
              Gardner P A, Kassam A B, Snyderman C H et al.. 
              Outcomes following endoscopic, expanded endonasal resection of suprasellar craniopharyngiomas: a case series. 
              J Neurosurg. 
              2008; 
              109 
              6-16 
            



Google Scholar





	
[bookmark: R00109-6]6 
              Stippler M, Gardner P A, Snyderman C H, Carrau R L, Prevedello D M, Kassam A B. 
              Endoscopic endonasal approach for clival chordomas. 
              Neurosurgery. 
              2009; 
              64 
              268-277 
              discussion 277-278 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00109-7]7 
              Frank G, Sciarretta V, Calbucci F, Farneti G, Mazzatenta D, Pasquini E. 
              The endoscopic transnasal transsphenoidal approach for the treatment of cranial base chordomas and chondrosarcomas. 
              Neurosurgery. 
              2006; 
              59 
              (Suppl 1) 
              ONS50-ONS57 
              discussion ONS50-ONS57 
            





PubMedGoogle Scholar





	
[bookmark: R00109-8]8 
              Couldwell W T, Weiss M H, Rabb C, Liu J K, Apfelbaum R I, Fukushima T. 
              Variations on the standard transsphenoidal approach to the sellar region, with emphasis on the extended approaches and parasellar approaches: surgical experience in 105 cases. 
              Neurosurgery. 
              2004; 
              55 
              539-547 
              discussion 547-550 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00109-9]9 
              Kassam A, Snyderman C H, Carrau R L, Gardner P, Mintz A. 
              Endoneurosurgical hemostasis techniques: lessons learned from 400 cases. 
              Neurosurg Focus. 
              2005; 
              19 
              E7 
            





PubMedGoogle Scholar





	
[bookmark: R00109-10]10 
              Pepper J P, Wadhwa A K, Tsai F, Shibuya T, Wong B J. 
              Cavernous carotid injury during functional endoscopic sinus surgery: case presentations and guidelines for optimal management. 
              Am J Rhinol. 
              2007; 
              21 
              105-109 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00109-11]11 
              Park A H, Stankiewicz J A, Chow J, Azar-Kia B. 
              A protocol for management of a catastrophic complication of functional endoscopic sinus surgery: internal carotid artery injury. 
              Am J Rhinol. 
              1998; 
              12 
              153-158 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00109-12]12 
              Weidenbecher M, Huk W J, Iro H. 
              Internal carotid artery injury during functional endoscopic sinus surgery and its management. 
              Eur Arch Otorhinolaryngol. 
              2005; 
              262 
              640-645 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00109-13]13 
              Cappabianca P, Esposito F, Esposito I, Cavallo L M, Leone C A. 
              Use of a thrombin-gelatin haemostatic matrix in endoscopic endonasal extended approaches: technical note. 
              Acta Neurochir (Wien). 
              2009; 
              151 
              69-77 
              discussion 77 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00109-14]14 
              Raymond J, Hardy J, Czepko R, Roy D. 
              Arterial injuries in transsphenoidal surgery for pituitary adenoma; the role of angiography and endovascular treatment. 
              AJNR Am J Neuroradiol. 
              1997; 
              18 
              655-665 
            





PubMedGoogle Scholar





	
[bookmark: R00109-15]15 
              Laws Jr E R. 
              Vascular complications of transsphenoidal surgery. 
              Pituitary. 
              1999; 
              2 
              163-170 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00109-16]16 Cohen B J, Loew F M, eds. Laboratory Animal Medicine: Historical Perspectives in Laboratory Animal Medicine. Orlando, FL: Academic Press, Inc.; 1984 





Google Scholar





	
[bookmark: R00109-17]17 
              Mehta R P, Cueva R A, Brown J D et al.. 
              What's new in skull base medicine and surgery? Skull Base Committee Report. 
              Otolaryngol Head Neck Surg. 
              2006; 
              135 
              620-630 
            





CrossrefPubMedGoogle Scholar









[bookmark: SIG1]Peter-John WormaldM.D. 



Department of Otorhinolaryngology, Head and Neck Surgery, Queen Elizabeth Hospital




28 Woodville Road, Woodville, SA 5011, Australia




Email: peterj.wormald@adelaide.edu.au
























  >
  
  

    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 34.239.227.49
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  