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ABSTRACT Objective: To investigate the impacts of cochlear implant (CI) electrode on cochlear function in a guinea pig model,
and provide reliable animal model for cochlear implant research. Methods: Eight guinea pigs with normal hearing were selected, four
guinea pigs were administered with a single dose of kanamycin followed by furosemide to establish deaf group, while the other four were
administered with saline as control group. After ABR and DPOAE tests, the eight animals underwent electrode-insertion surgery on their
left ears. Results: In deaf group, ABR threshold shifts in the frequency range 4, 8, 16, and 32 kHz on the operative sides were gradually
decreased with time, and the differences among the 24 h, 48 h and 72 h were statistically insignificant (P > 0.05). In control group, ABR
threshold shifts in these frequency range on the operative side were gradually decreased with time as well, and the differences among the
24 h, 48 h and 72 h were statistically significant only in 32 kHz (P < 0.05). In deaf group, the DPOAE could not be elicited before and
after the surgery; in control group, the DPOAE could be elicited before the surgery, but absent after the surgery. 72 h after the surgery, the
electrodes were surrounded with tissue and fixed well, and no inflammatory response was observed. Conclusion: A guinea pig cochlear
electrode implantation model with kanamycin-induced deafness was successfully established, which could provide experimental basis for
the study of temporal bone pathological changes after cochlear implantation.
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Fig. 1 Auditory brainstem response test and the implanted electrode for guinea pigNote: A: The position of the electrodes in auditory brainstem response

(ABR);B: The waveforms in ABR, in which the III wave is the most obvious one; C: The implanted electrode in the guinea pig model (Diameter

approximately 1 mm)
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Fig. 2 Intraoperative and postoperative phases of cochlear implant in guinea pigNote: A: The otic bulb was opened by a high-speed drill;

B: The round window was observed, and the basal turn of the cochlea was opened (Bold Arrow); C:Insert the electrode into the opening of the cochlea and
further into the scala tympani; D: The operative incision was opened 72 h after the surgery, and no inflammatory response as well as foreign body reaction
were observed; E: After dissecting the cochlea, we found the electrode was in proper position in the cochlea, the diameter of the drill was similar with the

diameter of the electrode (Arrow) ;F: No inflammatory response was observed near the opening of the basal turn.
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Fig. 3 ABR threshold shift after cochlear implant
Note: ABR threshold shift in the frequency range 4, 8, 16, and 32 kHz on the operative side, and the ABR threshold shifts were gradually decreased with

time in all the frequency ranges; the horizontal axis showed the postoperative time, and the vertical axis showed ABR threshold shift (mean+ SD, dB)
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