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Abstract


With the introduction of newborn hearing screening, infants are being diagnosed with hearing loss during the first few months of life. For infants with a sensory/neural hearing loss (SNHL), the audiogram can be estimated objectively using auditory brainstem response (ABR) testing and hearing aids prescribed accordingly. However, for infants with auditory neuropathy spectrum disorder (ANSD) due to the abnormal/absent ABR waveforms, alternative measures of auditory function are needed to assess the need for amplification and evaluate whether aided benefit has been achieved. Cortical auditory evoked potentials (CAEPs) are used to assess aided benefit in infants with hearing loss; however, there is insufficient information regarding the relationship between stimulus audibility and CAEP detection rates. It is also not clear whether CAEP detection rates differ between infants with SNHL and infants with ANSD. This study involved retrospective collection of CAEP, hearing threshold, and hearing aid gain data to investigate the relationship between stimulus audibility and CAEP detection rates. The results demonstrate that increases in stimulus audibility result in an increase in detection rate. For the same range of sensation levels, there was no difference in the detection rates between infants with SNHL and ANSD.






        
[bookmark: N108E6]
Keywords

Cortical auditory evoked potentials - 
auditory neuropathy spectrum disorder - 
infants
      




 

[bookmark: ]

[bookmark: N10C37]
	
References


	
[bookmark: JR00693-1]1 Starr A, Picton TW, Sininger Y, Hood LJ, Berlin CI. Auditory neuropathy. Brain 1996; 119 (Pt 3) 741-753 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-2]2 Berlin CI, Morlet T, Hood LJ. Auditory neuropathy/dyssynchrony: its diagnosis and management. Pediatr Clin North Am 2003; 50 (2) 331-340 , vii–viii 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-3]3 Ching TYC, Day J, Dillon H , et al.  Impact of the presence of auditory neuropathy spectrum disorder (ANSD) on outcomes of children at three years of age. Int J Audiol 2013; 52 (Suppl. 02) S55-S64 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-4]4 Rance G, Beer DE, Cone-Wesson B , et al.  Clinical findings for a group of infants and young children with auditory neuropathy. Ear Hear 1999; 20 (3) 238-252 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR00693-5]5 Sininger Y, Oba S. Patients with auditory neuropathy: who are they and what can they hear?.  In:  Sininger Y, Starr A, , eds.  Auditory Neuropathy: A New Perspective on Hearing Disorders. San Diego, CA: Singular; 2001: 15-35 





Google Scholar





	
[bookmark: JR00693-6]6 Sanyelbhaa Talaat H, Kabel AH, Samy H, Elbadry M. Prevalence of auditory neuropathy (AN) among infants and young children with severe to profound hearing loss. Int J Pediatr Otorhinolaryngol 2009; 73 (7) 937-939 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-7]7 Punch S, Van Dun B, King A , et al.  Clinical experience of using cortical auditory evoked potentials in the treatment of infant hearing loss in Australia. Semin Hear 2016; 37 (01) 36-52 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR00693-8]8 Pasman JW, Rotteveel JJ, Maassen B, Visco YM. The maturation of auditory cortical evoked responses between (preterm) birth and 14 years of age. Eur J Paediatr Neurol 1999; 3 (2) 79-82 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-9]9 Kurtzberg D, Hilpert PL, Kreuzer JA, Vaughan Jr HG. Differential maturation of cortical auditory evoked potentials to speech sounds in normal fullterm and very low-birthweight infants. Dev Med Child Neurol 1984; 26 (4) 466-475 





PubMedGoogle Scholar





	
[bookmark: JR00693-10]10 Wunderlich JL, Cone-Wesson BK, Shepherd R. Maturation of the cortical auditory evoked potential in infants and young children. Hear Res 2006; 212 (1–2) 185-202 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-11]11 Kushnerenko E, Ceponiene R, Balan P, Fellman V, Huotilaine M, Näätäne R. Maturation of the auditory event-related potentials during the first year of life. Neuroreport 2002; 13 (1) 47-51 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-12]12 Huotilainen M, Kujala A, Hotakainen M , et al.  Auditory magnetic responses of healthy newborns. Neuroreport 2003; 14 (14) 1871-1875 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-13]13 Cone B, Whitaker R. Dynamics of infant cortical auditory evoked potentials (CAEPs) for tone and speech tokens. Int J Pediatr Otorhinolaryngol 2013; 77 (7) 1162-1173 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-14]14 Edwards CG, Durieux-Smith A, Picton TW. Neonatal auditory brain stem responses from ipsilateral and contralateral recording montages. Ear Hear 1985; 6 (4) 175-178 





PubMedGoogle Scholar





	
[bookmark: JR00693-15]15 Carter L, Golding M, Dillon H, Seymour J. The detection of infant cortical auditory evoked potentials (CAEPs) using statistical and visual detection techniques. J Am Acad Audiol 2010; 21 (5) 347-356 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR00693-16]16 Van BDun, Carter L, Dillon H. Sensitivity of cortical auditory evoked potential detection for hearing-impaired infants in response to short speech sounds. Audiol Res 2012; 2 (1) e13 





PubMedGoogle Scholar





	
[bookmark: JR00693-17]17 Gardner-Berry K, Purdy SC, Ching TY, Dillon H. The audiological journey and early outcomes of twelve infants with auditory neuropathy spectrum disorder from birth to two years of age. Int J Audiol 2015; 54 (8) 524-535 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-18]18 Rance G, Cone-Wesson B, Wunderlich J, Dowell R. Speech perception and cortical event related potentials in children with auditory neuropathy. Ear Hear 2002; 23 (3) 239-253 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-19]19 Kraus N, Bradlow AR, Cheatham MA , et al.  Consequences of neural asynchrony: a case of auditory neuropathy. J Assoc Res Otolaryngol 2000; 1 (1) 33-45 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-20]20 Zeng FG, Kong YY, Michalewski HJ, Starr A. Perceptual consequences of disrupted auditory nerve activity. J Neurophysiol 2005; 93 (6) 3050-3063 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR00693-21]21 Berlin CI, Morlet T, Hood LJ. Management of individuals with auditory neuropathy spectrum disorder.  In:  Northern J, , ed.  Guidelines for Identification and Management of Infants and Young Children with Auditory Neuropathy Spectrum Disorder. Aurora, CO.: Bill Daniels Center for Children's Hearing; 2008: 35-40 





Google Scholar





	
[bookmark: JR00693-22]22 Berlin CI, Hood LJ, Morlet T , et al.  Multi-site diagnosis and management of 260 patients with auditory neuropathy/dys-synchrony (auditory neuropathy spectrum disorder). Int J Audiol 2010; 49 (1) 30-43 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-23]23 King AM. The national protocol for paediatric amplification in Australia. Int J Audiol 2010; 49 (Suppl. 01) S64-S69 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-24]24 Golding M, Dillon H, Seymour J, Carter L. The detection of adult cortical auditory evoked potentials (CAEPs) using an automated statistic and visual detection. Int J Audiol 2009; 48 (12) 833-842 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-25]25 Chang HW, Dillon H, Carter L, van Dun B, Young ST. The relationship between cortical auditory evoked potential (CAEP) detection and estimated audibility in infants with sensorineural hearing loss. Int J Audiol 2012; 51 (9) 663-670 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-26]26 Amatuzzi M, Liberman CM, Northrop C. Selective inner hair cell loss in prematurity: a temporal bone study of infants from a neonatal intensive care unit. J Assoc Res Otolaryngol 2011; 12 (5) 595-604 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-27]27 Glista D, Easwar V, Purcell D , et al.  A pilot study on cortical auditory evoked potentials in children: aided CAEPs reflect improved high-frequency audibility with frequency compression hearing aid technology. International Journal of Otolaryngology 2012; .dx.doi.org/10.1155/2012/982894 





PubMedGoogle Scholar





	
[bookmark: JR00693-28]28 Akinpelu OV, Waissbluth S, Daniel SJ. Auditory risk of hyperbilirubinemia in term newborns: a systematic review. Int J Pediatr Otorhinolaryngol 2013; 77 (6) 898-905 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR00693-29]29 Woods DL, Elmasian R. The habituation of event-related potentials to speech sounds and tones. Electroencephalogr Clin Neurophysiol 1986; 65 (6) 447-459 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 34.207.100.160
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  