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[ Abstract] Objective To investigate the morphological difference of round window niche and outside
fossa among the congenital aural atresia, the external auditory canal stenosis and the normal controls in order to
obtain the reference value and provide the basis for the design and safe implantation of the transducer in the
area of round window niche. Methods CT serial images of 20 ears of 10 health subjects including 5 males
and 5 females aged 12 to 60 years, 20 ears of 17 external auditory canal stenosis subjects including 9 males and
8 females aged 7 to 28 years, and 20 ears of 15 congenital aural atresia subjects including 9 males and 6
females aged 4 to 27 years were imported into Mimics software for image processing. Three-dimensional
coordinate values of landmarks of the round window niche and outside fossa were acquired. Then,
anteroposterior diameter and suprainferior diameter of the round window niche opening, anteroposterior
diameter and medial-lateral diameter of the round window, anterior wall, posterior wall, superior wall, inferior
wall of the round window niche, the depth of round window niche and outside fossa, and the size of outside
fossa were calculated by Matlab software. Finally, the data were analyzed statistically. Results The length of
the anterior and posterior walls of the round window niche of atresia group[ (1.48 £0.26)mm, (2.28 £0.56)
mm |were found to be greater than those of stenosis group[ (1.32 +0.36)mm, (1.99 £0.58) mm | (P <
0.05), and their values of stenosis group were greater than those of health group [ (0. 96 = 0. 33) mm,
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(1.55 £0.53)mm] (all P values <0.05). The length of superior wall of the round window niche of atresia
group(1.29 +0.32) mm was greater than that of health group[ (1.00 £0.33)mm ] (P <0.05). The size of
outside fossa of atresia group was smaller than stenosis group (P <0.05), and the size of stenosis group was
smaller than that of health group(all P values <0.05). There was no statistical significant difference of the
outside fossa depth among different groups(all P values >0.05). Conclusions With the aggravation of the
external auditory canal malformation, anterior wall, posterior wall, as well as superior wall of the round

window niche got longer and the size of outside fossa will get smaller, this paper provides novel information for

the better design,selecting and safer implantation of the transducer in the area of round window niche.
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