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Cochlear Implantation For Single-Sided Deafness: A Systematic Review
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[RHRIEY PR 0 s N H A s BN 2% s REctsiik

[FEDES] R764.43 [SCERPRIRABT A [XE4S] 1672—-4933(2025)01-0022—08

[Abstract] Objective To quantify the clinical benefits of cochlear implantation (CI) among individuals with single-sided
deafness (SSD). Methods Embase, Cochrane, and PubMed were searched from database inception up to November 30, 2022 for
SSD and cochlear implantation or their synonyms. With the inclusion and exclusion criteria, eligible studies were involved into the
review. Our outcomes of interest were speech perception in noise, sound localization, quality of life, and tinnitus assessment. Meta-
analysis was performed using RevMan 5.4 software. Results A total of 27 studies met inclusion criteria, involving 383 adults and 76
children with SSD receiving a cochlear implant. Conclusions This systematic review indicates that a cochlear implant can bring
benefits to patients with associated deafness.
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fiz. (sound localization) | A i Jit & PF fiti (quality of life,
QoL ) FIH-MS PEALEE R 5 (5) AT SCR RHICH

HEBRARIE (1) BIFFER G A B MIWT 34510 , AL 4 o
M85 B TC 5 B A B B R R O B 5 (2) (X T AR 22 5
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Yo el by B e BF s TEHE g WD LA b

fRF M ik Fes SERENE

Andrea KP, 2011 * * / * / * * * 6
Arndt, 2015 * * / * / * * * 6
Angel RM, 2015 * * * * * * * * 8
Griet Mertens, 2015 * * * * * * * * 8
Kati Harkonen, 2015 * * / * / * * * 6
Dayse TV, 2015 * / * * / * * * 6
Daniel MZ, 2015 * * / * * * * / 6
David RF, 2016 * * / * / * * * 6
Wilma Grossmann, 2016 * * * * / * * * 7
Macias, 2016 * / * * / * * * 6
Rahne, 2016 * * * * / * * / 6
Tavora, 2016 * * * * / * * * 7
Jourdan TH, 2017 * * * * / * / * 6
Thomas, 2017 * / * * / * * * 6
Beck, 2017 * * * * / * / * 6
Angel RM, 2019 * * / * / * * * 6
Dayse TV, 2019 * * * * / * * * 7
Peter Nicole, 2019 * * * * / * * * 7
Deep, 2020 * * * * / * * * 7
Ehrmann Mueller, 2020 * * * * / * * * 7
Juan MG, 2020 * / * * / * * * 6
Tiffany PH, 2020 * / * * / * * * 6
Christopher BS, 2020 * * * * / * / * 6
Christine PW, 2020 * * / * / * * * 6
Marx M, 2021 * / * * * * * * 7
Rauch AK, 2021 * / * * * * * / 6
Wedekind A, 2021 * / * * / * * * 6
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B KRS D A2 I NGRS CIA &SR
Arndt,2015(acquired) SRT(OLSA) 9 -42(1.2)dB -4.7(1.3) dB
Arndt,2015(congenital ) SRT(OLSA) 4 -4.3(0.6) dB -4.8(1.1)dB
Ramos Macias,2016 SRS(Spanish sentence test) 2 15.8(2.8) dB 67.5(7.5)dB
Rahne,2016(children) SRT(OLSA) 4 -2.7(1.5)dB -5.4(0.3)dB
Rahne,2016(adults) SRT(OLSA) 17 -1.8(3)dB -4.2(1.5)dB
Tévora-Vieira,2016 SRS(BKB-SIN) 1 -5.5dB -5.5dB
Thomas,2017 SRT(OLSA) 14 -4.1(1.5)dB =-5.1(1.5)dB
Beck,2017 SRS 7 / 34.3 (36.6%)
Deep,2020 SRS(HINT, AZBio) 5 93.4 (8.8)dB 95.4 (5.5)dB
Ehrmann-Mueller,2020 SRS(Wuerzburger) 7 12.5(12.9)dB 35.0(23.7)dB
Griet Mertens,2015 SRT(in dB SNR) 10 -2.33dB -3.97dB
. SRS(CNC) 12 2.9(5.6) 60.3 (18.2)
David RF, 2016 SRS(HINT) 12 1.8 (-1.9) 2.5(1.1)
Wilma Grossmann, 2016 SRT(OLSA) 11 -2.7(3)dB -1.6 (3.3)dB
Jourdan TH, 2017 SRT(CNC) 12 2.9(94) 40.8 (31.7)
Dayse TV, 2019 SRS(BKB-SIN) 33 1.01 (4.62) -0.69 (3.95) dB
Juan MG, 2020 SRS 8 5.9(13.8) 90(7.6)
. SRS(AzBio score) 60 5(12)
Christopher BS, 2020 SRT(CNC) 60 8.4 (19)
Tiffany PH, 2020 SRS(AzBio score) 42 82.47 48.89
Marx M, 2021 SRT(in dB SNR) 21 1.4 (8.2) -0.9 (4.3)
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N (8 B3k )1 122072220728 A A5 R LA T AR R 2
(root mean square error, RMS error) ik, iRl AR
Ja PR DLRE IR ALAB L, 3 76 LB AH C SCHR AN 7 55 B
NAHIESCHR 5> AT 3k £ 7 Meta 347 ILIEN 1, SSD g4 A (MD
-25.98, [ -29.10~-22.86] , P<0.001) 1 SSD JL # (MD
-24.78,[-34.16~-15.40] ,P<0.001) 7£ Cl J[5 9 F B &k
L, R ZAR N EEER,

Rahne! ! 53 5%} 4 iz SSD B JLFi1 17 {5 SSD sl N B2
AT IR EALIIR . Toied SSD LB N EE , 1E
PR ENRE D F¥A B E . Dayse” %t EE 16 5 SSD

B N T H AR IFHL/ICHLI A 75 5 € A2 RE D , CLIF AL
¥ RMS error 24 22.8(SD=11.58) , ‘Bt T CI & B (3
) RMS error=48.9,SD=11.86) , %B4p,/NF 5545 5K T
SSHBETREES HEMNK AT 1045/ T 10481
IREME 2R, ERHNT DT, SSD B35 JL-F Lk EW
SEA PR s i N D E A, B8 T 2R,
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SEANRE AE CTHEA G 88 M 60.0+24.6 P55 24.6+13.8,
PR E ARG R B,
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H Wi, E-N P& 5 & % (tinnitus handicap index, THI) L)
T WL ASEALL 14 12 (visual analogue scale, VAS) 42 & Y
FNS PR 5, THIPES> FUBERS 2 BI A TE5% % 0% ~ 16%
(1), 5 BE B 958 18% ~ 36% (2 2% ) , Hh BE 375 38% ~ 56%
(3 ) FH e BER 5 58% ~ 100% (4 2] ) . VAS P57 JE I AN O
F110 4y, o Gk , BN RR R ™ 5, THUW TP R
FIPEAR , 1T VAS JUI AT S0 E s iy mi i, 5 51 (18.5%)
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FeAE L, ot LE B, O 1 IFZE R A THI R
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Experimental Control Mean Difference Mean Difference
IV, Fixed, 95% Cl 1V, Fixec
Daniel M. Z 2015 6.5 1 9 30 12 9 15.7% -23.50[-31.37, -15.63] i
David R. F 2016 425 78 4 46 104 4 6.0% -3.50[-16.24, 9.24] S
Dayse T.V 2015 228 1158 16 489 11.86 16  14.7% -26.10[-34.22, -17.98] i
Dayse T.V 2019 246 138 33 60 246 33 105% -3540[45.02, -25.78) =%
Rahne and plontke 2016 adults 325 16 17 982 183 17 7.3% -65.70[-77.26,-54.14] — —
Wedekind, A 2021 203 467 7 397 467 7 40.6% -19.40[-24.29, -14.51] -
Wilma Grossmann 2016 276 65 11 632 22 11 5.3% -35.60[-49.16, -22.04] -
Total (95% CI) 97 97 100.0% -25.98 [-29.10, -22.86] *
Heterogeneity: Chi? = 70.30, df = 6 (P < 0.00001): I = 91% 50 25 0 25 50

Test for overall effect: Z = 16.34 (P < 0.00001)

a. RA B FREALLER

Favours [experimental]

Favours [control]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% C|
Arndt et al 2015 (acquired) 15 58 9 405 17.3 9 61.9% -25.50[-37.42, -13.58]
Arndt et al 2015 (congenital) 325 199 4 415 105 4 18.1%  -9.00[-31.05, 13.05] S
Rahne and plontke 2016 29 22 4 71 107 4 153% -42.00[-65.97,-18.03] -
Tavora-Vieira and Rajan 2016 43 30 2 63 8 2  47% -20.00[-63.03, 23.03] - |
Total (95% CI) 19 19 100.0% -24.78 [-34.16, -15.40] >
Heterogeneity: Chi* = 4.01, df = 3 (P = 0.26); I* = 25% _5'0 _2'5 0 2‘5 5‘0

Test for overall effect: Z =5.18 (P < 0.00001)

b LEEFFREALLER

Favours [experimental]

Favours [control]

Experimental Control Mean Difference Mean Difference
i 1% Cl IV, Fixed, 95% CI|
Arndt et al 2015 (acquired) 15 58 8 405 173 9 6.2% -26.50[-37.42,-13.58]
Arndt et al 2015 (congenital) 325 199 4 415 105 4 1.8% -9.00 [-31.05, 13.05] =
Daniel M. Z 2015 6.5 1 9 30 12 9 14.1% -23.50[-31.37,-15.63] -
David R. F 2016 425 78 4 46 104 4 54% -3.50 [-16.24, 9.24] -
Dayse T.V 2015 228 1158 16 489 1186 16 13.3% -26.10[-34.22, -17.98] i
Dayse T.V 2019 246 138 33 60 246 33 9.4% -35.40[-45.02,-25.78] B
Rahne and plontke 2016 adults 325 16 17 982 183 17  65% -65.70[-77.26,-54.14] —
Rahne and plontke 2016 children 29 22 4 71 107 < 1.5% -42.00 [-65.97, -18.03]
Tavora-Vieira and Rajan 2016 43 30 2 63 8 2 0.5% -20.00 [-63.03, 23.03] -
Wedekind, A 2021 203 467 7397 467 7 365% -19.40[-24.29,-14.51] -
Wilma Grossmann 2016 276 6.5 1 632 22 1" 4.8% -35.60 [-49.16, -22.04] e
Total (95% CI) 116 116 100.0% -25.86 [-28.82, -22.90] *
itv: Chi? = = - |2 = BT + + + +

Heterogeneity: Chi® = 74.36, df = 10 (P < 0.00001); I* = 87% 0 25 o 2 o

Test for overall effect: Z = 17.14 (P < 0.00001)

c. PRTAZLERILE

A1 FREATF3 £ L REMARA

Favours [experimental]

Favours [control]

Experimental Control Mean Difference Mean Difference
dy O JDGroup mean D L ean D a A :!I ;."‘ 95% C ‘.:'. J 0
Andrea K.P 2011 22 14 26 86 11 26 696% -6.40[-7.08,-5.72] [ ]
Christine P.W 2020 38 25 26 8 1 26 304% -4.20[-5.23,-3.17] e
Total (95% Cl) 52 52 100.0% -5.73 [-6.30, -5.16] |

Heterogeneity: Chi? = 12.08, df = 1 (P = 0.0005); = 92% i

50 0

-100 50 100
Test for overall effect: Z = 19.68 (P < 0.00001) Favours [experimental] Favours [control]
a. VAS#4
Experimental Control Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed. 95% Cl
Angel RM 2015 42 29.7 13 M7 77 13 15.6% -29.70[-46.38, -13.02] -
Christine P.W 2020 2 20 26 72 9 26 61.0% -46.00[-54.43, -37.57] .
Jourdan T. H 2017 13.3 189 12 612 275 12 12.2% -47.90[-66.78, -29.02] .
Peter Nicole 2019 23 175 10 412 265 10 112% -18.20[-37.88, 1.48] ¥ I
Total (95% CI) 61 61 100.0% -40.58 [-47.16, -33.99] <
Heterogeneity: Chi® = 8.77, df = 3 (P = 0.03); I* = 66% 100 ‘5’0 s‘o p 00’

Test for overall effect: Z = 12.07 (P < 0.00001)

b. THI# 4%

Favours [experimental]

Favours [control]

B2 Feh itk F3g £ T Ak A

VAS PF25 B E MK, N 8.6 FE 2.2, bR T4 EH
NG A VRS B2 I BScE™ FEATH
BRTFHLIG 6 4 H N, 3% THL P4y 8 35 H 2k s, AR
Fij 71.7,6 /1~ F 5 B2 42, % VAS B 5E0 JL T FE - HLIR 57
B A", 3 AR BT THIPESY (61.2+27.5) , AN T H:
W5 34 ) THI PRy 825 PR (13.3+18.9) , Hrh 45% 1Y

26 FERHESRENFRE 20255 (E23E)EH

BN 52 405 Peter Nicole™! % Bl 7E CI {# fH 12
A A e, BRI, B R B RN
N A5 TN, Poncet-Wallet”™! (i 58 45 51 51t A —3%,
92% HBE ISR B 145 14 3 B350k,

2.6 A1 R PR

735 (25.9%) WF TR I8 T 119 (il #2513 i R 4%
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o, o STREBFZ 1B AE 79 Bl 2 TS WA AE S RE R R, PR AL, RIS R AR Y
HHALHE 40 (RN . ARTE BRI R IE & AT B REEh, A E I BRI B AR, DU TR INT %3
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fi % Cl
Kati Hérkonen 2015 51 14 7 3415 7 204% 1.70[0.18, 3.22] »
Rauch A. K 2021 83 07 11 8 1.1 11 79.6% 0.30[-0.47, 1.07]
Total (95% Cl) 18 18 100.0% 0.59 [-0.10, 1.27]

Heterogeneity: Chi* = 2.59,df=1(P=0.11); P =61% Y . - z .

-4 -2 0 2 4
Test for overall effect: Z = 1.67 (P = 0.09) Favours [experimental] Favours [control]

fa. A BT 8] s iF

Experimental Control Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl 1V. Fixed, 95% Cl
Kati Harkonen 2015 57 16 7 4 13 7 571% 1.70[0.17,3.23]
Rauch A. K 2021 67 19 11 49 23 11 42.9%  1.80[0.04, 3.56] &
Total (95% CI) 18 18 100.0% 1.74 [0.59, 2.90] el
Heterogeneity: Chi? = 0.01, df = 1 (P = 0.93); I = 0% t t t t

-4 -2 0 2 4

Test for overall effect: Z = 2.96 (P = 0.003) Favours [experimental] Favours [control]
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Experimental Control Mean Difference Mean Difference

—Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed. 95% C|
Kati Harkénen 2015 7 44 7 6213 7 27.2% 0.80[-0.46, 2.06]
Rauch A. K 2021 82 07 11 8 1.1 11 728% 0.20[-0.57,0.97]
Total (95% CI) 18 18 100.0% 0.36 [-0.29, 1.02]

Heterogeneity: Chi* = 0.63, df = 1 (P = 0.43); I = 0% 2 : - 3 i

L 3 -4 -2 0 2 4
Tastfor overall effect: Z = 1.08 (P = 0.28) Favours [experimental] Favours [control]

c. RANEH TR
Experimental Control Mean Difference Mean Difference

—StudyorSubgroup  Mean SD Total Mean SD Total Weight IV. Fixed, 95% Cl 1V, Fixed, 95% C|

Amdt et al 2015 (acquired) 73 09 7 4912 7  99% 240(1.35 3.45] "

Beck et al 2017 71 15 9 6.1 1.5 9 5.7% 1.00[-0.39, 2.39] =

Ramos Macias et al 2019 (acquired) 825 075 19 6 05 19 67.1% 225[1.84,2.66] -

Ramos Macias et al 2019 (congenital) 825 09 4 0 0 4 Not estimable

Thomas et al 2017 825 11 19 7 14 19 17.2% 1.25[0.45, 2.05] =

Total (95% CI) 58 58 100.0% 2.02[1.69, 2.35] <>

Heterogeneity: Chi® = 7.37, df = 3 (P = 0.06); I = 59% t t t t

7= -4 -2 0 2 4
Test for overall effect: Z = 11.93 (P < 0.00001) Favours [experimental] Favours [control]

it JUEBE = R BsniF o

Experimental Control Mean Difference Mean Difference
i i % Cl IV, Fixed. 95% CI
Amdt et al 2015 (acquired) 61 07 7 34 07 7 135% 2.70[1.97, 3.43] -
Beck et al 2017 57 22 9 3.6 1.7 9 22% 2.10[0.28, 3.92]
Ramos Macias et al 2019 (acquired) 9 05 19 6 05 19 721% 3.00[2.68, 3.32] . 3
Ramos Macias et al 2019 (congenital) 78 15 4 5 05 4 3.0% 2.80[1.25, 4.35)
Thomas et al 2017 82 13 19 715 19 91% 1.20[0.31,2.09] .
otal (95% CI) 51 5 0%  2.77 [2.50, 3.04]
Total (95% CI 8 8 100.0% 2 2.50, 3 <&
Heterogeneity: Chi* = 14.46, df = 4 (P = 0.006); I = 72% ; 2 o 2 4
Test for overal effect: Z = 20.11 (P < 0.00001) Favours [experimental] Favours [control]
iib. L& & T RS
Experimental Control Mean Difference Mean Difference
_StudyorSubgroup ~~ Mean SD Total Mean SD Total Weight IV.Fixed 95%Cl  IV.Fixed. 95%¢C|
Amdt et al 2015 (acquired) 8 1 7 59 0.7 7 175% 2.10[1.20,3.00] =
Beck et al 2017 78 16 9 63 2 9 51% 1.50[-0.17,3.17] T
Ramos Macias et al 2019 (acquired) 9 1 19 53 08 19 431% 3.70[3.12,4.28] =
Ramos Macias et al 2019 (congenital) 85 08 4 42 08 4 149% 4.30[3.32,5.28] i
Thomas et al 2017 86 13 19 63 14 19 19.4%  2.30[1.44, 3.16] T
Total (95% CI) 58 58 100.0% 3.13[2.75, 3.50] L 4

Heterogeneity: Chi* = 21.45, df = 4 (P = 0.0003); " = 81% i - ' A

.7 = -4 -2 0 2 4
Test for overall effect: Z = 16.20 (P < 0.00001) Favours [experimental] Favours [control]
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