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Abstract

        

          
Objectives The abducens nerve has a long, serpentine subarachnoid course with complex topographical relationships, rendering abducens nerve palsy the most common ocular motor cranial nerve palsy in adults and second most common in pediatric patients, with anatomical variants reported in the literature. Preoperative awareness of abducens nerve variant anatomy may help prevent inadvertent intraoperative injury.

        

          
Design This study is a case report with a review of the abducens nerve anatomy and variants.

        

          
Setting The study setting included outpatient, inpatient, and operating room in the neurosurgery department of a quaternary referral center.

        

          
Participants The study included a woman in her early 30s with a diagnosis of petrous meningioma.

        

          
Main Outcome Measures In vivo documentation of a type 3 abducens nerve duplication was carried out.

        

          
Results A left extended retrosigmoid craniotomy was recommended for the petroclival meningioma resection. Intraoperatively, a complete duplication of the left abducens cisternal segment was encountered and photographed. The left unilateral abducens nerve duplication was confirmed with postoperative volumetric magnetic resonance imaging using the FIESTA (fast imaging employing steady-state acquisition) sequence, revealing the union of the duplicated cisternal abducens nerves into a single trunk from Dorello's canal distally.

        

          
Conclusions Abducens nerve variants are uncommon, and although reported in the setting of cadaveric dissection, in vivo documentation of them is limited. This case report of an in vivo type 3 abducens nerve duplication with intraoperative photographic and radiographic images highlights the need for clinical awareness to avoid inadvertent intraoperative injury.

      


        

Keywords

        abducens nerve - 
        neurovascular - 
        cranial nerve - 
        duplication - 
        skull base - 
        variant
      


        

* 
          Denotes author equal contribution.
        


      







Publication History

Received: 27 September 2023


Accepted: 23 January 2024


Article published online:
01 March 2024



© 2024. Thieme. All rights reserved.

Georg Thieme Verlag KG
Stuttgart · New York




 




	
References


	
1 
          
            Kuruc R, 
          
          
            Haviarova Z, 
          
          
            Halgas F, 
          
          
            Matejcik V. 
          
        Intracranial intradural variations of nerve roots. Bratisl Lek Listy 2021; 122 (04) 242-247 



Google Scholar





	
2 
          
            Umansky F, 
          
          
            Valarezo A, 
          
          
            Elidan J. 
          
        The microsurgical anatomy of the abducens nerve in its intracranial course. Laryngoscope 1992; 102 (11) 1285-1292 



Google Scholar





	
3 
          
            Iaconetta G, 
          
          
            Tessitore E, 
          
          
            Samii M. 
          
        Duplicated abducent nerve and its course: microanatomical study and surgery-related considerations. J Neurosurg 2001; 95 (05) 853-858 



Google Scholar





	
4 
          
            Ozveren MF, 
          
          
            Sam B, 
          
          
            Akdemir I, 
          
          
            Alkan A, 
          
          
            Tekdemir I, 
          
          
            Deda H. 
          
        Duplication of the abducens nerve at the petroclival region: an anatomic study. Neurosurgery 2003; 52 (03) 645-652 , discussion 651–652 



Google Scholar





	
5 
          
            Ozer E, 
          
          
            Icke C, 
          
          
            Arda N. 
          
        Microanatomical study of the intracranial abducens nerve: clinical interest and surgical perspective. Turk Neurosurg 2010; 20 (04) 449-456 



Google Scholar





	
6 
          
            Nathan H, 
          
          
            Ouaknine G, 
          
          
            Kosary IZ. 
          
        The abducens nerve. Anatomical variations in its course. J Neurosurg 1974; 41 (05) 561-566 



Google Scholar





	
7 
          
            Jain KK. 
          
        Aberrant roots of the abducent nerve. J Neurosurg 1964; 21: 349-351 



Google Scholar





	
8 
          
            Iaconetta G, 
          
          
            Fusco M, 
          
          
            Cavallo LM, 
          
          
            Cappabianca P, 
          
          
            Samii M, 
          
          
            Tschabitscher M. 
          
        The abducens nerve: microanatomic and endoscopic study. Neurosurgery 2007; 61 (03) 7-14 , discussion 14 



Google Scholar





	
9 
          
            DiDo LJBC, 
          
          
            Teofilovski-Parapid G. 
          
        Anatomical variations of the abducens nerve in humans. Arch Ital Anat Embriol 1990; (95) 167-172 



Google Scholar





	
10 
          
            Harris FS, 
          
          
            Rhoton AL. 
          
        Anatomy of the cavernous sinus. A microsurgical study. J Neurosurg 1976; 45 (02) 169-180 



Google Scholar





	
11 
          
            Wysiadecki G, 
          
          
            Polguj M, 
          
          
            Topol M. 
          
        An unusual variant of the abducens nerve duplication with two nerve trunks merging within the orbit: a case report with comments on developmental background. Surg Radiol Anat 2016; 38 (05) 625-629 



Google Scholar





	
12 
          
            Kim JH, 
          
          
            Hwang JM. 
          
        Normal abduction in a patient with duplicated abducens nerve. Korean J Ophthalmol 2005; 19 (04) 305-306 



Google Scholar





	
13 
          
            Tillack TW, 
          
          
            Winer JA. 
          
        Anomaly of the abducens nerve. Yale J Biol Med 1962; 34 (06) 620-624 



Google Scholar





	
14 
          
            Choi CY, 
          
          
            Han SR, 
          
          
            Yee GT, 
          
          
            Lee CH. 
          
        A case of aberrant abducens nerve in a cadaver and review of its clinical significance. J Korean Neurosurg Soc 2010; 47 (05) 377-380 



Google Scholar





	
15 
          
            Wysiadecki G, 
          
          
            Orkisz S, 
          
          
            Gałązkiewicz-Stolarczyk M, 
          
          
            Brzeziński P, 
          
          
            Polguj M, 
          
          
            Topol M. 
          
        The abducens nerve: its topography and anatomical variations in intracranial course with clinical commentary. Folia Morphol (Warsz) 2015; 74 (02) 236-244 



Google Scholar





	
16 
          
            Canovetti S, 
          
          
            Pasquali L, 
          
          
            Di Salle G, 
          
          
            Lucchi G, 
          
          
            Donatelli G, 
          
          
            Cosottini M. 
          
        Abducens nerve palsy in a congenital anomalous neurovascular development of the sixth cranial nerve and anterior inferior cerebellar artery: a case report. Radiol Case Rep 2022; 17 (11) 4132-4134 



Google Scholar





	
17 
          
            Joo W, 
          
          
            Yoshioka F, 
          
          
            Funaki T, 
          
          
            Rhoton Jr AL. 
          
        Microsurgical anatomy of the abducens nerve. Clin Anat 2012; 25 (08) 1030-1042 



Google Scholar





	
18 
          
            Haładaj R, 
          
          
            Skrzat J. 
          
        Bilateral duplication of the abducens nerve—case study. Folia Med Cracov 2019; 59 (04) 13-20 



Google Scholar





	
19 
          
            Wang JMH, 
          
          
            Edwards BA, 
          
          
            Loukas M, 
          
          
            Oskouian RJ, 
          
          
            Tubbs RS. 
          
        Supernumerary abducens nerves: a comprehensive review. World Neurosurg 2018; 112: 39-45 



Google Scholar





	
20 
          
            Kshettry VR, 
          
          
            Lee JH, 
          
          
            Ammirati M. 
          
        The Dorello canal: historical development, controversies in microsurgical anatomy, and clinical implications. Neurosurg Focus 2013; 34 (03) E4 



Google Scholar





	
21 
          
            Wysiadecki G, 
          
          
            Radek M, 
          
          
            Tubbs RS. 
          
          et al. 
        Gross and micro-anatomical study of the cavernous segment of the abducens nerve and its relationships to internal carotid plexus: application to skull base surgery. Brain Sci 2021; 11 (05) 649 



Google Scholar





	
22 
          
            Tedeschi H, 
          
          
            Oliveira Ed, 
          
          
            Wen HT, 
          
          
            Rhoton AL. 
          
        Perspectives on the approaches to lesions in and around the cavernous sinus. Operative Techniques in Neurosurgery. 2001; 4 (02) 82-107 



Google Scholar





	
23 
          
            Inoue T, 
          
          
            Rhoton Jr AL, 
          
          
            Theele D, 
          
          
            Barry ME. 
          
        Surgical approaches to the cavernous sinus: a microsurgical study. Neurosurgery 1990; 26 (06) 903-932 



Google Scholar





	
24 
          
            Natori Y, 
          
          
            Rhoton Jr AL. 
          
        Microsurgical anatomy of the superior orbital fissure. Neurosurgery 1995; 36 (04) 762-775 



Google Scholar





	
25 
          
            Al-Mefty O, 
          
          
            Fox JL. 
          
        Superolateral orbital exposure and reconstruction. Surg Neurol 1985; 23 (06) 609-613 



Google Scholar





	
26 
          
            Piffer CR, 
          
          
            Zorzetto NL. 
          
        Course and relations of the abducens nerve. Anat Anz 1980; 147 (01) 42-46 



Google Scholar





	
27 
          
            Ipsalali HO, 
          
          
            Ciftci AC, 
          
          
            Kilic D. 
          
          et al. 
        Variations of the 6th cranial nerve (nervus abducens) in the petroclival region: a microsurgical study. Morphologie 2019; 103 (341 Pt 2): 103-109 



Google Scholar





	
28 
          
            Iwanaga J, 
          
          
            Anand MK, 
          
          
            Camacho A. 
          
          et al. 
        Surgical anatomy of the internal carotid plexus branches to the abducens nerve in the cavernous sinus. Clin Neurol Neurosurg 2020; 191: 105690 



Google Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 44.222.124.28
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  