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Abstract

Objective: To report our experience for adults undergoing cochlear implantation (CI) for single-

sided deafness (SSD).

Methods: This is a retrospective case series for adults with SSD who underwent CI between 

January 2013 and May 2021 at our institution. CNC and AzBio speech recognition scores, 

Tinnitus Handicap Inventory (THI), Speech, Spatial and Qualities of Hearing Scale (SSQ12), 

datalogging, and the Cochlear Implant Quality of Life (CIQOL)-10 Global measure were utilized.

Results: Sixty-six adults underwent CI for SSD (median 51.3 years, range 20.0 to 74.3 years), 

and 57 (86.4%) remained device users at last follow-up. Compared to pre-operative performance, 

device users demonstrated significant improvement in speech recognition scores and achieved 

peak performance at six months post-activation for CNC (8.0% increased to 45.6%, p<0.0001) 

and AzBio in quiet (12.2% increased to 59.5%, p<0.0001). THI was decreased at 6 months 

post-implantation (58.1 to 14.6, p<0.0001), with 77% of patients reporting improved or resolved 

tinnitus. Patients demonstrated improved SSQ12 scores as well as the disease-specific CIQOL-10 

Global questionnaire. Duration of deafness (DoD) was not associated with significant differences 

in speech recognition performance. Average daily wear time was positively associated with CNC 

and AzBio scores as well as post-operative CIQOL-10 scores.

Conclusions: Herein we present the largest cohort of adult CI recipients with SSD with data 

on speech recognition scores, tinnitus measures, and SSQ12. Novel insights regarding correlation 
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of datalogging, duration of deafness, and CI-specific quality of life (CIQOL-10) metrics are 

discussed. Data continue to support CI as an efficacious treatment option for SSD.

Level of Evidence: IV

Lay Summary:

Expanding indications for cochlear implants include people with single-sided deafness. Here is our 

experience with the largest group of such patients to date. There are important improvements in 

hearing, tinnitus reduction, and quality of life measures!
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INTRODUCTION

Single-sided deafness (SSD) is defined as moderate-to-profound sensorineural hearing loss 

(SNHL) in one ear with normal hearing or mild hearing loss in the contralateral ear. 

In the United States, the prevalence of acquired SSD is estimated at 0.14%, amounting 

to nearly 350,000 affected Americans.1 Traditional rehabilitative options for SSD include 

contralateral routing of signal hearing aids (CROS-HA) and bone conduction hearing 

devices (BCHD). These options route sound from the poorer-hearing ear to the better-

hearing ear via wireless signals and vibratory bone conduction, respectively. Signals from 

both sides are delivered to the better-hearing ear to overcome the head shadow effect and 

improve detection of sound arising from the side of the poorer-hearing ear. However, these 

strategies do not yield improvement in localization, binaural summation, or binaural squelch, 

which are important for speech understanding in background noise, a common complaint of 

those with SSD.2 CROS-HA and BCHD devices provide only moderate benefit for speech 

understanding in spatially-separated speech and noise when the signal is directed at the 

poorer-hearing ear and/or the noise is directed to the better-hearing ear.3–6

Cochlear implantation (CI) for rehabilitation of SSD offers input to the ear with severe/

profound loss and can thus improve spatial hearing, modulate tinnitus, enhance speech 

recognition in both quiet and noise, and has been shown to improve quality of life (QoL) for 

these patients.3,7–20 Trials evaluating CI in the setting of adult SSD demonstrate improved 

sound localization and sentence recognition in noise when the noise was presented from 

the front or in the better-hearing ear.21 Early studies investigating CI for SSD were focused 

on effects for incapacitating unilateral tinnitus, with a recent systematic review estimating 

that 88% of SSD patients experience suppression or improvement of their symptoms after 

CI.13,22–24 Investigations into subjective quality of hearing performance as measured by the 

Speech, Spatial and Qualities Questionnaire (SSQ12) demonstrated long-term improvement 

in speech intelligibility and spatial hearing, and investigations in QoL confirm a significant 

benefit for patients with SSD.16,18,25–29 This body of research was acknowledged by 

the United States Food and Drug Administration (FDA) through approval of MED-EL 

(Innsbruck, Austria) and Cochlear (Sydney, Australia) CI devices for the treatment of SSD 
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and asymmetric hearing loss. These decisions have cemented CI as a mainstream treatment 

option for SSD.30

Despite a burgeoning knowledge base, many clinical studies regarding CI for SSD are 

limited by low patient enrollment, differing methodologies for audiometric performance 

testing, as well as varied assessments for QoL metrics. As a result, information regarding 

certain aspects of counseling and outcomes for patients with SSD remain scarce or 

incomplete. Herein, we present speech recognition, tinnitus handicap, and quality of hearing 

outcomes for the largest single-institution cohort of patients undergoing CI for SSD, to 

date. In addition, we include our data and observations regarding CI-specific quality of 

life measures, the role of duration of deafness (DoD), as well as the effect of daily device 

usage (“datalogging” hours) on performance and QoL. Finally, we aim to better characterize 

“non-users” identified in our study to inform patient selection and counseling during the 

hearing rehabilitation process for SSD.

MATERIALS AND METHODS

After approval from our institutional review board (#211355), we performed a retrospective 

review of patients undergoing CI for SSD between January 2013 and May 2021. Patients 

implanted prior to FDA approval in July 2019 were considered “off-label”. SSD is defined 

as a pure-tone average (PTA) of ≥70 dB HL in the poorer ear and PTA ≤30 dB HL in 

the better ear, with PTA calculated using 500, 1000, 2000, and 4000 Hz thresholds.31 Data 

including demographics, history, speech recognition assessments (i.e., consonant-nucleus-

consonant (CNC) words, AzBio sentences in quiet, and validated patient questionnaires (i.e., 

SSQ12, THI, CIQOL-10) were collected at the pre-operative, 6-month, 12-month, and most 

recent encounter. The severity of perceived tinnitus increases with higher THI scores.32 

To assess for any change in reported tinnitus handicap, we utilized the recently reported 

minimal clinical important difference (MCID) for ΔTHI = 7.33 Exclusion criteria included 

prelingual hearing loss. To characterize the overall cohort undergoing CI for SSD, we 

included patient demographics from subjects with incomplete records or device non-usage; 

data regarding outcomes only included CI users with adequate pre- and post-operative data.

Patients underwent audiologic evaluation according to the Minimum Speech Test Battery.34 

Speech testing occurred in a sound booth with presentation level of 60 dBA.35,36 Stimuli 

were presented from a single loudspeaker at 0-degree azimuth (1 m); speech and noise were 

co-located. In order to isolate the implanted ear in quiet, the opposite ear was appropriately 

masked for the majority of patients; five Cochlear recipients were tested with a direct 

connect method and two patients were tested using the plug-and-muff method. Due to the 

timespan over which data collection occurred (2013 – 2021), our clinic did not yet have 

a speaker setup to accommodate speech from the front and noise to the better-hearing ear, 

which we believe to be the more efficacious setup for evaluating these patients. Additionally, 

speech perception in noise testing requires three channels to appropriately mask the normal 

hearing ear, which was not available on our audiometers.

Normal distribution was presented with means and standard deviations after Shapiro-Wilk 

testing, while median values with interquartile range (IQR) were used for non-parametric 
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data. Nominal data were analyzed using the Fisher’s exact test. One-way analysis of 

variance (ANOVA) and Tukey’s multiple comparisons test were utilized for normally 

distributed data; adjusted p values were reported with Bonferroni correction. Pearson’s 

coefficient for normally-distributed sets assessed correlation: ≥0.70 strong, 0.50–0.69 

moderate, and <0.50 weak.37 P values <0.05 were statistically significant. Analyses were 

performed using GraphPad Prism 9.2.0 (GraphPad Software, La Jolla, California).

RESULTS

Demographics and Clinical Characteristics

Sixty-six adult patients with SSD underwent CI (Table 1). Median age at implantation was 

51.3 years (range 20.0 to 74.3 years). Thirty-one (47%) were women, and thirty-five (53%) 

were left ears. Median duration of deafness (DoD) was 1.75 years (range 0.2–32, IQR 0.5–

4.3 years). Nine patients (8 of which are current CI users) had a DoD greater than 10 years. 

User selection included 9 devices (14%) from Advanced Bionics (Valencia, CA), 26 (39%) 

from Cochlear, and 31 (47%) from MED-EL. Importantly, a non-trivial group of 9 patients 

(14%) were non-users/explanted at last contact and were not included in analysis; reasons 

for non-use included magnet retention issues (n=2), lack of perceived tinnitus reduction 

(n=2), lack of perceived benefit in hearing (n=2), infection/dehiscence (n=2), and magnet 

pain during ongoing MRI scans (n=1). Incomplete follow-up data resulted from missed 

appointments as well as current CI users that were implanted/activated at our institution 

but followed-up elsewhere. Variability in follow-up was potentially due to patient factors, 

audiologist preference, and the Covid-19 pandemic. Most recent follow-up was at a median 

of 13.5 months (IQR 9–29.75 months, total range 1–100 months). Thirty-four patients had 

follow-up beyond the 12-month appointment.

Speech Recognition Outcomes

Comparison of CI-only mean speech recognition scores (%) at pre-operative (n=57), 

6-month (n=39), 12-month (n=56), and most recent (n=51) audiologic follow-up was 

performed for CNC and AzBio in quiet (Figure 1A,B). The mean scores were significantly 

higher than pre-operative scores for CI-only speech recognition measures at the 6-month, 

12-month, and most recent time points. CNC improved from mean 8.0% (SD 12) to 45.6% 

(SD 26.4) at 6-months and 41.1% (SD 25.5) at 12-months (F(3, 170) = 35.75, Bonferroni 

α = 0.0083, p<0.0001). AzBio in quiet improved from 12.0% (SD 18.1) to 59.4% (SD 

31.3 at 6-months and 59.3% (SD 27.2) at 12-months (F(3, 169) = 42.7, Bonferroni α = 

0.0083, p<0.0001). Individual pre-operative CNC and AzBio in quiet speech recognition 

scores were compared to the post-operative time points for CI-only condition in Figure 

1C,D. The dashed lines signify the 95% confidence intervals for test-retest reliability on 

each measure.35,38 There was also no difference for speech recognition scores based on 

etiology for the SSD on last follow-up (F(5, 45) = 1.231, Bonferroni α = 0.0033, p=0.3104).

Tinnitus

A total of 32 patients completed both pre- and post-implantation THI questionnaires, with 

each dot representing the pre- and post-implantation scores for an individual patient (Figure 

2). Improvement in mean pre-implantation THI score (58.1, SD 21.9) was demonstrated as 
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soon as 6-months postoperatively (14.6, SD 17.8, Bonferroni α = 0.0083, p<0.0001) and 

was sustained at the 12-month and most recent time points (F(3, 93) = 21.69, Bonferroni 

α = 0.0083, p<0.0001). An additional 12 patients had subjective tinnitus symptomatology 

documented and were added to the cohort with THI information to assess overall rate 

of symptom resolution, improvement, and persistence (Table 2). Complete resolution of 

tinnitus was classified as a THI score of 0 on the post-operative questionnaire or subjective 

report of resolution. Clinical improvement in tinnitus was defined as exceeding the MCID 

of ΔTHI = 7.33 While 18% of patients reported resolution of their tinnitus, an additional 

59% reported improvement without resolution of tinnitus, and 23% reported no change in 

symptoms. One patient had no perceived tinnitus before or after CI.

Speech, Spatial, and Qualities of Hearing Scale

A total of 29 patients completed both pre- and post-implantation SSQ12 questionnaires. 

Figure 3 demonstrates patient scores for the speech, spatial, and quality domains, with 

higher scores indicating improved perceived ability. Patient questionnaires demonstrated an 

improvement in both speech perception ability (F(3, 95) = 15.18, Bonferroni α = 0.0083, 

p<0.0001) and spatial hearing ability (F(3, 95) = 15.32, Bonferroni α = 0.0083, p<0.0001) 

at 6-months and was sustained at subsequent time points. With regards to patient-perceived 

quality of hearing, mean scores were not significantly different at the 6-month time points 

but were at the 12-month and most recent follow-ups (F(3, 95) = 6.978, Bonferroni α = 

0.0083, p=0.0003). Interestingly, quality of hearing on the SSQ12 questionnaire did not 

significantly correlate to CNC outcomes at six (rp=0.1579, p=0.4410, n=26), twelve months 

(rp=0.1779, p=0.5222, n=15), or most recent (rp=0.0169, p=0.9306, n=29) time points.

Cochlear Implant Quality of Life

The CIQOL-10 questionnaire was introduced as part of our CI work-up in late 2019; a 

total of ten patients with SSD undergoing CI completed both pre- and post-implantation 

questionnaires (Figure 4A). The mean CIQOL-10 scores for these patients increased 

from 27.6 to 34.1 (t(18) = 3.183, p=0.0052), a difference of 6.5 points. Pearson 

correlational analysis demonstrated a moderate correlation between post-operative CNC 

speech recognition scores and post-operative CIQOL-10 scores (rp=0.5624, p=0.0378, n=14) 

as illustrated in Figure 4B.

Average Daily Usage

Average daily usage was normally-distributed (mean 8.0 hours, SD 4.6 hours) but less than 

large-volume cross-sectional analyses of adult and pediatric CI recipients such as Busch et 
al. (mean 10.74 hours, SD 3.45, n=1501).39 Pearson correlational analyses were performed 

to examine the relationship between average daily wear time (processor datalogging) and 

outcomes including speech recognition scores and CIQOL-10 (Figure 5). Patients who were 

non-users were not included in these analyses. A weak positive correlation was established 

for CI users between average hours of wear time per day and CNC word scores (rp=0.3303, 

p=0.0267, n=45) as well as AzBio sentence scores (rp=0.3096, p=0.0434, n=43). A moderate 

positive correlation was established between average hours of CI use per day and post-

operative CIQOL-10 scores (rp=0.5926, p=0.0255, n=14).
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Duration of Deafness and Patient Age

A total of eight users with a duration of deafness greater than 10 years were implanted 

for SSD (median 14.5 years, range 10–32 years). There was no statistical difference in 

CI-only CNC (p=0.6826) or AzBio (p=0.4619) scores at most recent assessment for CI users 

with DoD >10 years versus <10 years (Figure 6). Notably, two patients with DoD >10 

years also had incomplete insertion of the CI electrodes due to cochlear fibrosis resulting 

in CNC/AzBio in Quiet scores of 0%/0% and 10%/19%, respectively. No correlation 

was demonstrated between patient age at implantation and speech recognition outcomes. 

It should be noted that our cohort was younger than traditional cohorts reported in the 

literature, with only one patient above the age of 70 years.

DISCUSSION

FDA approval of CI for the treatment of SSD has brought changes to the contemporary 

counseling and management of this condition. These patients may be especially motivated 

by debilitating tinnitus, difficulties hearing in noise, poor sound localization, and/or 

issues communicating in social settings.7 In addition to a large cohort of CI-only speech 

recognition and tinnitus data, our data provide valuable insight into CI-specific quality of 

life measures, the role of duration of deafness (DoD), as well as the effect of daily device 

usage “datalogging” hours on performance and QoL.

Despite overall favorable outcomes, word recognition scores for our SSD CI recipients are 

variable, consistent with prior studies.40 Sladen and colleagues posit that average CNC 

word scores are lower in adult SSD CI recipients than those with bilateral hearing loss 

because individuals with SSD continue to rely heavily on their better-hearing ear after 

implantation, limiting their rehabilitation potential. SSD CI users in this study wore their 

devices about 2 hours less per day, on average, than traditional CI users. Other authors 

have reported similar differences between SSD and traditional CI users, and some have 

attributed this to selective, situational device utilization in SSD patients.7,39,41,42 At least 

three studies have reported less-than-average wear time in SSD populations while Rauch et 
al. reported equivalent average wear time.7,43–45 Increasingly, evidence shows that patients 

with CI for SSD may take longer to plateau in performance or may even continue to 

improve many years after implantation.31,46 This may be due to lower daily datalogging 

or the time necessary for neuroplasticity and integration of the electrical signal with the 

normal-hearing acoustic contralateral ear. As a result, we may be underestimating the benefit 

observed from longer periods of follow-up. Consistent with recent data from our institution, 

daily CI use (hours) was positively correlated with CNC and AzBio scores in the CI-only 

condition.41 Interestingly, post-operative CIQOL-10 scores displayed a moderate positive 

correlation with daily average wear time as well as speech recognition scores for patients 

with SSD. Whether specific clinician counseling to increase processor use significantly 

affects speech recognition scores, as demonstrated in non-SSD patients, remains an area of 

future investigation for SSD.47

Consistent with prior studies, 77% of CI users in this study experienced partial improvement 

or complete resolution of their tinnitus based on THI or other subjective measures.7,23,48–50 

No patients experienced worsening tinnitus, and 23% reported no change. These findings 
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support the notion that CI is an excellent treatment option for SSD patients with bothersome 

tinnitus.23 Nonetheless, 23% of our patients reported unchanged tinnitus after CI for SSD; 

further investigation of predictive factors will better inform patient selection and counseling.

Prior studies utilizing SSQ12 have demonstrated significant, long-term improvements in 

the all three subdomains after CI for SSD.14,16,51 The cohort herein displayed significant 

improvement in both speech and spatial hearing subdomains at 6 months. Quality of hearing 

was significantly improved only at 12 months and later. This gradual change in quality of 

perceived hearing for this cohort could be explained by baseline auditory function (due to 

normal contralateral hearing), disparity in sound quality between ears, and the lower daily 

processor wear time among SSD CI recipients.

Traditionally, QoL measures for CI recipients were validated for patients with mild-to-

moderate hearing loss and/or hearing aids and were developed based on expert opinion 

rather than adult CI patient focus groups.52,53 More recently, the Cochlear Implant Quality 

of Life Development Consortium produced the patient-reported and psychometrically-sound 

CIQOL-10 Global and CIQOL-35 Profile measures.52,53 One approximation of the minimal 

clinical important difference (MCID) is half the SD from a measure’s normative data; 

for traditional (not SSD) CI candidates, the SD for CIQOL-10 is 10.9 points thus the 

MCID is approximately 5.5 points.54 Although further investigation and validation of these 

calculations are necessary for CIQOL-10 in SSD, extrapolation of these figures to our cohort 

suggest a potential statistically and clinically important improvement in CIQOL-10 scores.

Recent large multicenter and meta-analysis studies continue to support the notion that 

DoD and length of auditory deprivation is negatively correlated with speech outcomes for 

non-SSD CI patients.55–57 Unlike traditional CI candidates, patients with post-lingual SSD 

have the benefit of preserved, active central auditory processing pathways and DoD is often 

easier to define given the high incidence of sudden hearing loss in this population.7,46 In 

our study, a small cohort of patients (n=8) presented with DoD >10 years but demonstrated 

no difference in speech recognition scores as compared to CI users with DoD <10 years 

at any time point. This is despite incomplete electrode insertions for two users with 

DoD >10, which we feel is the most important factor contributing to their decreased 

performance. Similar to Nassiri and colleagues, who showed that DoD had no effect on 

speech understanding outcomes for adults with acquired SSD, we demonstrate that DoD >10 

years is not a relative contraindication for CI in SSD for motivated and interested patients.58

Limitations of this study include its retrospective nature. Metrics including SSQ12, 

CIQOL-10, and THI were not uniformly collected at every follow-up visit; individual data 

sets are smaller than the total cohort. In addition, survey instruments were often collected 

at just one post-operative timepoint; further changes or improvement in outcomes may 

be obscured. Many known current users were implanted and activated at our institution 

but chose to be programmed and followed closer to their homes. We acknowledge a high 

percentage of non-users (14%) within this study population. Insight towards predictors for 

non-usage in SSD is useful for patient selection and counseling; we suspect there may be 

a lower threshold to discontinue routine processor use under adversity for some patients 

given their normal contralateral hearing. With hearing rehabilitation for SSD, it is prudent 
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for clinicians to anticipate possible complications of CI including magnet retention issues 

(i.e. increased scalp thickness), poor wound healing or systemic factors leading to infection/

extrusion, device artifact on imaging, and lack of perceived resolution of primary symptom 

(i.e. tinnitus). We did not compare outcomes among other hearing rehabilitation options for 

SSD including CROS-HA or BCHD. Lastly, we recognize that the testing method for speech 

recognition testing was not optimal and uniform. As a result, we report CI-only measures 

when recommended outcome measures include speech-in-noise testing with three spatial 

configurations as well as localization testing.31 All currently available testing methods 

including ‘plug-and-muff’, masking, and direct connect have limitations; direct connect 

is arguably the most consistent and accurate, but verification of the stimulus level and 

confirmation of calibration is limited or nonexistent for clinical patients.9 In the future, more 

uniform and protocolled data-collection based on the best available tools for testing patients 

with SSD will improve our understanding of patient outcomes.

CONCLUSION

In this large, single-institution cohort, CI users demonstrated improvement in CI-only speech 

recognition scores, tinnitus reduction, and improved quality of hearing metrics despite a 

broad range of etiologies for their SSD. Significant improvement in QoL after activation was 

noted on the more recent and increasingly utilized CIQOL-10 Global measure. Additional 

novel findings include positive correlations between daily device usage, speech recognition 

performance, and QoL outcomes for these patients. Furthermore, speech recognition testing 

suggests that patients with a duration of hearing loss greater than ten years do not fare any 

worse than patients with a shorter DoD. In the absence of factors that would make CI more 

difficult (i.e., cochlear fibrosis from trauma or infection), we advise a gradual, non-urgent 

approach to hearing rehabilitation for SSD given that many patients compensate well with 

non-surgical options and the timing of intervention is not urgent. Careful consideration 

of patient-related factors that may influence device non-usage is paramount. Nonetheless, 

insights beyond speech recognition testing cement CI as a superior rehabilitation option for 

SSD.
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FIG. 1. 
Multiple comparisons of CI-only mean speech recognition scores (%) at pre-operative, 

6-month post-operative, 12-month post-operative, and most recent follow-up time points for 

A) CNC words and B) AzBio sentences in quiet. Individual pre-operative vs post-operative 

CNC words and AzBio sentences in quiet are presented in C) and D), respectively. The 

diagonal line represents equivalence between the two testing intervals. Dashed lines denote 

the 95% confidence intervals for test-retest reliability on each measure. Asterisks note 

adjusted significant differences: ****p<0.0001, ***p<0.001, and **p<0.01. Error bars 
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represent one standard deviation. AzBio indicates Arizona Biomedical; CI, cochlear implant; 

CNC, Consonant-Nucleus-Consonant.
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FIG. 2. 
A) Mean Tinnitus Handicap Inventory (THI) scores for the pre-operative, 6-month 

post-operative, 12-month post-operative, and most recent follow-up time points. Error 

bars represent one standard deviation. Asterisks note adjusted significant differences: 

****p<0.0001. B) Scatter plot of pre-operative THI vs post-operative THI for each user 

that completed these questionnaires. Each dot represents the pre- and post-implantation 

scores for an individual patient. The minimal clinically important difference of ΔTHI = 7 is 

demarcated by dashed lines. Points below the lines demonstrate improvement in THI, while 

points within the dashed lines signify no MCID in THI.
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FIG. 3. 
Mean SSQ12 ratings for the pre-operative (black), 6-month (medium grey), 12-month (dark 

grey), and most recent (light grey) test intervals. Error bars represent one standard deviation. 

Asterisks note adjusted significant differences: ****p<0.0001, ***p<0.001, **p<0.01, and 

*p<0.05. SSQ: speech, spatial, and qualities of hearing scale.
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FIG. 4. 
A) Mean post-operative CIQOL-10 scores for these patients increased from a pre-

operative score of 27.6 to 34.1, (p=0.0052), a difference of 6.5 points. B) Pearson 

correlational analysis demonstrated a moderate correlation between post-operative CNC 

speech recognition scores and post-operative CIQOL-10 scores. Asterisks note adjusted 

significant differences: **p<0.01.
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FIG. 5. 
A) Positive correlation between average hours of cochlear implant (CI) use per day and 

consonant nucleus-consonant (CNC) word scores, B) Positive correlation between average 

hours of CI use per day and AzBio sentence scores, C) Positive correlation between average 

hours of CI use per day and Cochlear Implant Quality of Life (CIQOL-10) scores.
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FIG. 6. 
A) CI users with a duration of deafness greater than 10 years versus those with DoD less 

than 10 years. There was no statistical difference in CI-only CNC (Figure 6A) or AzBio 

(Figure 6B) scores at most recent assessment for CI users with DoD >10 years versus <10 

years
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Table 1.
Patient Characteristics and Demographics

Characteristic n = 66

Median age (SD) 51.3 (SD = 13.1) years

Gender

 Female 31 (47%)

 Male 35 (53%)

Laterality

 Left 35 (53%)

 Right 31 (47%)

Device Status

 Users 57 (86%)

 Non-Users 9 (14%)

Manufacturer

 Advanced Bionics 9 (14%)

 Cochlear 26 (39%)

 MED-EL 31 (47%)

Etiology

 Chronic ear disease 3 (4.5%)

 Iatrogenic 6 (9.1%)

 Labyrinthitis 10 (15.2%)

 Meniere’s 10 (15.2%)

 Noise Exposure 1 (1.5%)

 Schwannoma (IAC/CPA Vestibular) 4 (6.1%)

 Schwannoma (Intralabyrinthine) 2 (3.0%)

 Sudden SNHL 25 (37.9%)

 Temporal Bone Fracture 3 (4.5%)

 Unknown 2 (3.0%)

IAC/CPA indicates internal auditory canal/cerebellopontine angle, SD indicates standard deviation.
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TABLE 2.
Changes in Tinnitus

Tinnitus THI Scores (n=32) Patient-Reported (n=12) Overall Change (n=44)

Resolution 7 (22%) 1 (8%) 8 (18%)

Improvement 19 (59%) 7 (58%) 26 (59%)

No Change 6 (19%) 4 (33%) 10 (23%)

Changes in tinnitus were either calculated from pre-operative and post-operative THI scores or subjectively through patient-reported symptoms if 
the full set of THI scores were not available in the medical record. Complete resolution was classified as a THI score of 0 on the post-operative 

questionnaire. Improvement was defined as an decrease ≥7 THI 33. THI: Tinnitus Handicap Inventory.
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