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Abstract

        

          
Objectives In the present study, we investigated the round window (RW) and neighboring anatomical structures using temporal computed tomography (CT) which are important for cochlear implant (CI) electrodes.

        

          
Methods In this retrospective study, the temporal CT images of 112 adult patients (45 males and 67 females) were evaluated. We classified mastoid pneumatization, and measured RW diameter, RW–carotid canal (CC) distance, RW–facial nerve mastoid segment (FNMS) distance, RW–pyramidal eminence distance, RW–jugular bulb (JB) distance, and RW–internal acoustic canal (IAC) distance. Additionally, RW–cochlea angle and RW–facial nerve angle were also measured.

        

          
Results RW diameters in males were significantly higher than those in females bilaterally (p < 0.05). RW–CC distance and RW–JB distance were both smaller than 10 mm. RW–IAC distance was 2.54 to 2.68 mm, and RW–FNMS distance was 4.20 to 4.40 mm. RW–cochlea angle ranged from 39.62 to 41.91 degrees and RW–FN angle ranged from 17.28 to 18.40 degrees. Males showed better mastoid pneumatization values (p < 0.05). In higher RW diameters, RW–JB distance decreased, and in pneumatized mastoids, RW–JB distance increased. RW–JB distance and RW–CC distance were detected to increase together (p < 0.05).

        

          
Conclusion RW is crucial anatomic structure for CI surgeries. RW diameters are between 1.21 and 1.35 mm and lower in the females. Males exhibited better mastoid pneumatization values than the females, and CC and JB distances from RW were farther in well-pneumatized mastoids. Future studies should include comprehensive clinical and surgical findings.

      


        
[bookmark: N10E56]
Keywords

        round window - 
        carotid canal - 
        facial nerve mastoid segment - 
        jugular bulb - 
        RW–FN angle - 
        RW–cochlea angle
      

[bookmark: N1320A]
Ethics Committee Approval

[bookmark: FN23dec0200-8]
        
This study is retrospective. Ethics committee approval was obtained from Istanbul Medipol University Non-invasive Research Ethics Committee (Date: January 5, 2023, Number: 24). There is no need to take informed consent because the data were evaluated retrospectively.

      


[bookmark: N13217]
Authors' Contribution

[bookmark: FN23dec0200-9]
        
N.A. helped in planning, designing, data collection, literature survey, and active intellectual support. P.Z.B.S. helped in planning, designing, literature survey, and active intellectual support. N.B.M. helped in planning, designing, literature survey, statistical analysis, interpretation of the results, active intellectual support, writing, and submission.

      






[bookmark: info]
Publication History

Received: 13 December 2023


Accepted: 23 January 2024


Article published online:
19 February 2024



© 2024. Thieme. All rights reserved.

Georg Thieme Verlag KG
Rüdigerstraße 14, 70469 Stuttgart, Germany




 

[bookmark: ]

[bookmark: N13224]
	
References


	
[bookmark: JR23dec0200-1]1 
          
            Luers JC, 
          
          
            Hüttenbrink KB. 
          
        Surgical anatomy and pathology of the middle ear. J Anat 2016; 228 (02) 338-353 



Google Scholar





	
[bookmark: BR23dec0200-2]2 
          
            Lang J. 
          
        Klinische Anatomie des Ohres. Vienna: Springer; 1992 



Google Scholar





	
[bookmark: JR23dec0200-3]3 
          
            Nguy PL, 
          
          
            Saidha S, 
          
          
            Jay A, 
          
          
            Jeffrey Kim H, 
          
          
            Hoa M. 
          
        Radiologic anatomy of the round window relevant to cochlear implantation and inner ear drug delivery. World J Otorhinolaryngol Head Neck Surg 2020; 7 (01) 9-16 



Google Scholar





	
[bookmark: JR23dec0200-4]4 
          
            Tóth M, 
          
          
            Alpár A, 
          
          
            Patonay L, 
          
          
            Oláh I. 
          
        Development and surgical anatomy of the round window niche. Ann Anat 2006; 188 (02) 93-101 



Google Scholar





	
[bookmark: JR23dec0200-5]5 
          
            Shakeel M, 
          
          
            Spielmann PM, 
          
          
            Jones SE, 
          
          
            Hussain SS. 
          
        Direct measurement of the round window niche dimensions using a 3-dimensional moulding technique–a human cadaveric temporal bone study. Clin Otolaryngol 2015; 40 (06) 657-661 



Google Scholar





	
[bookmark: JR23dec0200-6]6 
          
            Stewart TJ, 
          
          
            Belal A. 
          
        Surgical anatomy and pathology of the round window. Clin Otolaryngol Allied Sci 1981; 6 (01) 45-62 



Google Scholar





	
[bookmark: JR23dec0200-7]7 
          
            Luers JC, 
          
          
            Hüttenbrink KB, 
          
          
            Beutner D. 
          
        Surgical anatomy of the round window-implications for cochlear implantation. Clin Otolaryngol 2018; 43 (02) 417-424 



Google Scholar





	
[bookmark: JR23dec0200-8]8 
          
            Proctor B, 
          
          
            Bollobas B, 
          
          
            Niparko JK. 
          
        Anatomy of the round window niche. Ann Otol Rhinol Laryngol 1986; 95 (5 Pt 1): 444-446 



Google Scholar





	
[bookmark: JR23dec0200-9]9 
          
            Roland PS, 
          
          
            Wright CG, 
          
          
            Isaacson B. 
          
        Cochlear implant electrode insertion: the round window revisited. Laryngoscope 2007; 117 (08) 1397-1402 



Google Scholar





	
[bookmark: JR23dec0200-10]10 
          
            Marchioni D, 
          
          
            Alicandri-Ciufelli M, 
          
          
            Pothier DD, 
          
          
            Rubini A, 
          
          
            Presutti L. 
          
        The round window region and contiguous areas: endoscopic anatomy and surgical implications. Eur Arch Otorhinolaryngol 2015; 272 (05) 1103-1112 



Google Scholar





	
[bookmark: JR23dec0200-11]11 
          
            Franz BK, 
          
          
            Clark GM, 
          
          
            Bloom DM. 
          
        Surgical anatomy of the round window with special reference to cochlear implantation. J Laryngol Otol 1987; 101 (02) 97-102 



Google Scholar





	
[bookmark: JR23dec0200-12]12 
          
            Su WY, 
          
          
            Marion MS, 
          
          
            Hinojosa R, 
          
          
            Matz GJ. 
          
        Anatomical measurements of the cochlear aqueduct, round window membrane, round window niche, and facial recess. Laryngoscope 1982; 92 (05) 483-486 



Google Scholar





	
[bookmark: JR23dec0200-13]13 
          
            Singla A, 
          
          
            Sahni D, 
          
          
            Gupta AK, 
          
          
            Loukas M, 
          
          
            Aggarwal A. 
          
        Surgical anatomy of round window and its implications for cochlear implantation. Clin Anat 2014; 27 (03) 331-336 



Google Scholar





	
[bookmark: JR23dec0200-14]14 
          
            Aladeyelu OS, 
          
          
            Olaniyi KS, 
          
          
            Olojede SO, 
          
          
            Mbatha WE, 
          
          
            Sibiya AL, 
          
          
            Rennie CO. 
          
        Temporal bone pneumatization: a scoping review on the growth and size of mastoid air cell system with age. PLoS One 2022; 17 (06) e0269360 



Google Scholar





	
[bookmark: JR23dec0200-15]15 
          
            Jia H, 
          
          
            Pan J, 
          
          
            Gu W. 
          
          et al. 
        Robot-assisted electrode array insertion becomes available in pediatric cochlear implant recipients: first report and an intra-individual study. Front Surg 2021; 8: 695728 



Google Scholar





	
[bookmark: JR23dec0200-16]16 
          
            Atturo F, 
          
          
            Barbara M, 
          
          
            Rask-Andersen H. 
          
        Is the human round window really round? An anatomic study with surgical implications. Otol Neurotol 2014; 35 (08) 1354-1360 



Google Scholar





	
[bookmark: JR23dec0200-17]17 
          
            Skarzynski H, 
          
          
            Lorens A, 
          
          
            Zgoda M, 
          
          
            Piotrowska A, 
          
          
            Skarzynski PH, 
          
          
            Szkielkowska A. 
          
        Atraumatic round window deep insertion of cochlear electrodes. Acta Otolaryngol 2011; 131 (07) 740-749 



Google Scholar





	
[bookmark: JR23dec0200-18]18 
          
            Adunka OF, 
          
          
            Pillsbury HC, 
          
          
            Buchman CA. 
          
        Minimizing intracochlear trauma during cochlear implantation. Adv Otorhinolaryngol 2010; 67: 96-107 



Google Scholar





	
[bookmark: JR23dec0200-19]19 
          
            Rask-Andersen H, 
          
          
            Erixon E, 
          
          
            Kinnefors A, 
          
          
            Löwenheim H, 
          
          
            Schrott-Fischer A, 
          
          
            Liu W. 
          
        Anatomy of the human cochlea–implications for cochlear implantation. Cochlear Implants Int 2011; 12 (Suppl. 01) S8-S13 



Google Scholar





	
[bookmark: JR23dec0200-20]20 
          
            Aschendorff A, 
          
          
            Kromeier J, 
          
          
            Klenzner T, 
          
          
            Laszig R. 
          
        Quality control after insertion of the nucleus contour and contour advance electrode in adults. Ear Hear 2007; 28 (2, Suppl): 75S-79S 



Google Scholar





	
[bookmark: JR23dec0200-21]21 
          
            Finley CC, 
          
          
            Holden TA, 
          
          
            Holden LK. 
          
          et al. 
        Role of electrode placement as a contributor to variability in cochlear implant outcomes. Otol Neurotol 2008; 29 (07) 920-928 



Google Scholar





	
[bookmark: JR23dec0200-22]22 
          
            Wanna GB, 
          
          
            Noble JH, 
          
          
            Carlson ML. 
          
          et al. 
        Impact of electrode design and surgical approach on scalar location and cochlear implant outcomes. Laryngoscope 2014; 124 (06, suppl 6): S1-S7 



Google Scholar





	
[bookmark: JR23dec0200-23]23 
          
            Anagiotos A, 
          
          
            Beutner D, 
          
          
            Gostian A-O, 
          
          
            Schwarz D, 
          
          
            Luers JC, 
          
          
            Hüttenbrink KB. 
          
        Insertion of cochlear implant electrode array using the underwater technique for preserving residual hearing. Otol Neurotol 2016; 37 (04) 339-344 



Google Scholar





	
[bookmark: JR23dec0200-24]24 
          
            Bettman RHR, 
          
          
            Appelman AMMF, 
          
          
            van Olphen AF, 
          
          
            Zonneveld FW, 
          
          
            Huizing EH. 
          
        Cochlear orientation and dimensions of the facial recess in cochlear implantation. ORL J Otorhinolaryngol Relat Spec 2003; 65 (06) 353-358 



Google Scholar





	
[bookmark: JR23dec0200-25]25 
          
            Shapira Y, 
          
          
            Eshraghi AA, 
          
          
            Balkany TJ. 
          
        The perceived angle of the round window affects electrode insertion trauma in round window insertion - an anatomical study. Acta Otolaryngol 2011; 131 (03) 284-289 



Google Scholar





	
[bookmark: JR23dec0200-26]26 
          
            Bae SC, 
          
          
            Shin YR, 
          
          
            Chun YM. 
          
        Cochlear implant surgery through round window approach is always possible. Ann Otol Rhinol Laryngol 2019; 128 (6_suppl): 38S-44S 



Google Scholar





	
[bookmark: JR23dec0200-27]27 
          
            Daoudi H, 
          
          
            Lahlou G, 
          
          
            Torres R. 
          
          et al. 
        Robot-assisted cochlear implant electrode array insertion in adults: a comparative study with manual insertion. Otol Neurotol 2021; 42 (04) e438-e444 



Google Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.242.78.156
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  