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Abstract : Objective To investigate the causes/detection pathways, audiological characteristics, and imaging features of children with
congenital single-sided deafness (SSD), and to summarize the clinical characteristics and intervention strategies. Methods We retro-
spectively analyzed the clinical data of children diagnosed with congenital SSD at the Department of Otorhinolaryngology, Beijing
Children’s Hospital ; from June 2020 to June 2022, including general information of the children, reason for consultation/path of dis-
covery, ABR, pure tone audiometry, CM, OAE, acoustic impedance, temporal bone CT and/or inner auditory canal MRI, sum-
marized the clinical characteristics and followed up the children who received treatment. Results A total of 112 children were
enrolled in this study, including 66 males and 46 females; 61 left ears and 51 right ears; 0-13 years old; OAE: none of the deaf ears

were elicited; CM: 38 deaf ears could be elicited ; the highest proportion of children visited the clinic due to failure of newborn hear-
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ing screening (41.1%) ; 75 cases (66.9% ) had structural anomalies shown by imaging, with the proportion the highest percentage

was 62 cases (82.7%) with simple cochlear nerve foramen stenosis/cochlear nerve dysplasia; 2 children with SSD underwent surgi-

cal interventions, including 1 case of cochlear implantation without cochlear nerve dysplasia and 1 case of bone bridge implantation

with cochlear nerve dysplasia. Six months after surgery, both children’s RMSE and BIAS improved, and the ability to localize the

sound source was improved. Conclusion Children with congenital SSD have a high proportion of structural abnormalies of the inner

ear, with stenosis of the cochlear nerve foramen/cochlear nerve hypoplasia being the most common. SSD in children is not easy to

detect, and attention should be paid to newborn hearing screening and hearing screening, and vigilance should be exercised to

prevent the occurrence of potential traffic accident risks. Given the current situation that the intervention rate of congenital SSD is

extremely low, we should improve the understanding of the characteristics of the disease and provide individualised and scientific

interventions.

Key words: Children; Congenital single-sided deafness; Inner ear malformation; Hearing screen; Cochlear nerve
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IR KA EE R AR 2441 2024 457 A 4 38 4 45 4 10

Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.38, No.4, 2024 - 99 -

3 %W i

FUELIT ) S I PR 22 WL, A L2 B0 25 412 3 AH
XA AR 112 Fl LT 2E i A, B H R
L O T P X BT B OE R,
38 il H- CM AT 5|, i — 240 38 15 SSD £
JUSAR 2 R 8 ) EE i 45 46 1E 5, 30 19 21 b L 3%
EHWMMALEAR, 75 Mk T ARBIL,
30 ] CM 5| 5 HE 2 40% , R B 22 Kk R
KA U2 il RedE , XTI R T 705 e 8 M
WUEHEAHES M, HAR 45 Gl e LT
ANREILCM ¥RG I, el sele . & 91z B
IR S5 FATIE | B0 6 40 M 45 A L T BEA7AE S 3 HiAth
JRR B A M S s ) ae SR s Th U RE R E
ANEIFAIF3 CM SRS

Se R SSD JLEE i T H-Ir Jy iE %, H i iH T
BEZIEH , RO K FE I & B, 45 RIS Wi
R R T T R — o WA, 48 R Z280RJLE
X BT A 2 g LEE X [ C R WT IR B0 4 R
AN B A B LR SR AT O A A
PRI AR FECCR SRS, R, T
112 BHfi2 e Kt SSD #ILt 2 RN | & Bl ik 12
(B 2) , Hr PR Az LW g i A Rl >k iz M
1112 SSD 46 i, it 7 LL il i = 2 41.1% , 3 4F kB
AR LT 702 B K R Ok £ 1 )
LR R B, DU R ) SR L,
PRI I T BT A LT i, B RS A S
G 52 I RIS S ARG 2 A B oy FH AT A 5 e B
JLWT 7 B i i A B4 ofE 5 2%, A Bh T 5092 7 A
T,

ARWFFALE 702 SSD Y 4 Uik BEJE A, 43 #r
Hi4x 66 B« R HAh R F 502 #5112 SSD” 1Y LT
Az LT 7 0 25 175 100+ 43 081 5% K Al 5 2R O A A 3 0t
EULER f LT 75 5 S L 1E 5 AR T B ARG — 25 0r
FI2ERGAT 513 I F AN L A B T ) 0 2 5 il
TEANTE 510 B FR A FLm 5t LIRS A8 AR e, DR I iz
T A JLWT 0 A 50 H R e R R R R R
TR A% R T3 A LAt ol W g i, 1) 4t 2
KT B AR A LT 7 A 9 3 S, e R K )
W, #E—2 M BILAER (B 1), /TR, <1
% 3~4 % 6~T7 ZFRBNGENE S, H I3
NAPIRE EWNE LN iabes G E R e < i DAY d
R ADAS A R T BB A LT A U 2 W 7 4
& R RPN R SSD,

Horpr 3 8L 3k = 5 5 12 A, AT

TR — R S P R 2 R BREERYT 1
AR S N G5 W )R W AR R —
AR X5 SR T 2 T RRFE; 534 — NI B
W HE 2 THRE 2, 3 BULEFER 500 9
A 10 % 12 % AFdiif a8, LR B o i
[ AT B e S, Sk A L 2 T ) RN TE
W R ARAE AT CT 27 W 1 28 FL A A% B A
FATHEWT AL SSD AT REPE R, B, R TR ATT7E
297 i R AT AR [R) 5 B0 A M B R R
F 5K SSD A5, LI SIRY7 .

JLFBANE (SSD) KR K 0.1% ~3.0% ",
LS RANE SSD Fe iy WL R B p 22 2 B R
Ko A SCHRIRIE ", JLEE SSD A i 22
KH S B 48% , B4 )L SSD #£31T 100%
EHTHIRMAEEAR, JLELXM SSD 5 —
UL R R A e B R e, A b B T
Pk —2FLh b S Ae A H AN 1k B2
FE AL e B A IR B R LE S
KAE SSD M TLA T3 2= BE A L BA Aff 438

ARWFFENA 1L R SSD &L 112 ], 4%
24N 37 BIZER IE R G50 75 75 B (1 66.9%) ,
Hrpai Lk 2/ 2 EE AR 62 f
(82.7%) , He il fie v , 5 BEAF SCRRARGE ML, i
IV, WA BFFEIN R I 1 28 05 B AN RS2 BN I o
ZHRIE R Z T

AALILH , HIR R AT AIFMMHAER T AR
36 (1P- 1 BJE 2 9, 1P- [N W I 1 1)) (LRI 1 441,
XFFIP- [ IP- 11 IP- T A [ Jis | H- i oA & 7 3k 24 W
T, 0 5| e M V0 s R A2 M I P 4%, ELA B P AL
BRI PR I A e i T TR , T A R K
FELEMRNR 5 & HE 0 vl REE I 2R — L&A=, ml 48R
X RO, A R RIR YT . A SCHRIRGE , 78
JLE Ik 15% W &2 kM iR 2 5 N B W2 A
Sl NI, JLEE SSD HLR H AT R R e AT
PABA B R

(EAATRATICE M2, A 3 B JLIRNAE IS I % A
AT ZE R X R 7 R R A7 25 TN AR A 5 A
M, FHRIFEH LW I KA L B — I H 4
Fraim I Z KRB LT R B0 ET | H 5 A0
XA R E N KA, — AR TEM, SSD &L
TAREA AT ZRCH SR O T 515 5 ny it
[i] 588 B RUAE A7 1) B B 25, AN g X 75 T 2 A7 o 1
B MR R IR E S BRI B e, Hor
2 BB ILEA R B LX R IE e 55 T Bl g 2,
TR, 1 BRI 2 E BN R ATE



IR H B R 224k 2024 4E 7 F 55 38 45 45 4 5

- 100 - Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.38, No.4, 2024

IBIT ;1 BIASEIRAZ R B AR 4T CLIAYY . RJF 6
A2 LTS I8 E A e 2% K K 3= 0[]
W I A

H AT, IR X F L JE R SSD - i R 44
%, FEGEULEN SSD X # )L H % TAEFI A= 1% T
VERZ /N, AN T 221 iR P BB mT 3T 4R
WP L SSD TR, LA G gl i o 2
FICE 1) SR A 1, 3kt B PRI P 05 60 08055 5 & 1 A=
AR E AL T A SR, R R, X
F7 Z LT R AT & E BBy L, B
R P15 59 SCRRREE , AR B A
KHIBRE W (3.5 %) R, BOZTE 3.5 Z ik
SSD &L T Tl | 2022 4EEFH K& F W« EH
T BB AT B 39 T AR 2 56 T L3 s 25 AT
FEIR R I PR IEAR 248 BRAE " b 48 . OXF F
BT B BIL, A 3 D F BRI H{H PTA
=60 dBHLA/S BT T 5 158 Wi <0.65, W 1 7
AT Bk AP, @SSD JL# B 47 A T 5 0%
PRI A AR K 3R HER i Rl ) )L CI 3%
5 AT RESZ R, N 45 T e

ARWFFESHT T ILE S K SSD BILEE 2 JE A/
R FAARFRAE RGBT, A T — 2 B
BERZEE, IR T XL Kk SSD AgTA L, {H Hit
ZXF L E AR S 0 SR AR K IRE DT, B —
ER R, AT LU TR — 25235k
AB LR 2w S 2 PRI vh s TR AR R RS R E A
W, 5835 5 WS (RT3 5 o 96 K T g% 57 PEA , I
HEAT R IA R T AR R AL LA

HAT LSS KM SSD T HUREAR, LA # o £
HC BTSRRI ST, X232 W7 ) 10 O LA T RE T |
AL TR, DAFR 2 5 KM i 2 58 LRy 7 R
K F AR AL, 5 Bh AL A il A2y DI AR
7o 1 A LB 6 A B 3 A 5 S 1) 25 6k

SE

(1] FRHT. SN S0 R AU XS BRI 345826 T 307 2R E A
HEZLLT]. T i H R R A2, 2018, 16(6) :
401-406. doi:10.3969/j.issn.1672-4933.2018.06.001

XI Xin. Framework of various treatments for adults with
single-sided deafness or asymmetric hearing loss[ J]. Chi-
nese Scientific Journal of Hearing and Speech Rehabilita-
tion, 2018, 16(6) . 401-406. doi: 10.3969/j.issn. 1672-
4933.2018.06.001

Mahomva C, Kim A, Lieu JEC, et al. Speech and lan-

guage outcomes in mild-moderate unilateral sensorineural

[2

[

hearing loss [ J]. Int J Pediatr Otorhinolaryngol, 2021,

141, 110558. doi:10.1016/].ijporl.2020.110558

[3] Yan F, Li JH, Xian JF, et al. The cochlear nerve canal
and internal auditory canal in children with normal cochlea
but cochlear nerve deficiency[ J]. Acta Radiol, 2013, 54
(3):292-298. doi:10.1258/ar.2012.110596

[4] Stjernholm C, Muren C. Dimensions of the cochlear nerve
canal; a radioanatomic investigation[ J]. Acta Otolaryn-
gol, 2002, 122 (1) 43-48. doi: 10.1080/00016480252
775724

[5] Glastonbury CM, Davidson HC, Harnsberger HR, et al.
Imaging findings of cochlear nerve deficiency[J]. AJNR
Am J Neuroradiol, 2002, 23(4) : 635-643

[6] Young NM, Kim FM, Ryan ME, et al. Pediatric cochlear
implantation of children with eighth nerve deficiency[J].
Int J Pediatr Otorhinolaryngol, 2012, 76 ( 10). 1442-
1448. doi:10.1016/].ijporl.2012.06.019

(7] XMER, BT, 250, 5. 5 RS ()7 38 5T i 5 R -2
BERRAIE RO AT [ T]. AR A0, 2021, 19(2) -
265-272. doi;10.3969/].issn.1672-2922.2021.02.017
LIU Jiaxing, WANG Ningyu, LI Huan, et al. Validation
of Chinese version of the speech, spatial and other quali-
ties of hearing scale for parents[J]. Chinese Journal of
Otology, 2021, 19(2): 265-272. doi: 10. 3969/j. issn.
1672-2922.2021.02.017

(8] Z=%i, MREME, £ 5, 55 JL B LMW b 2895 1 2
[T]. A H RISk FUAMRL AL S, 2024,59(5) ¢ 18-25.
doi ; 10.3760/cma.j.cn115330-20231129-00248
LI Ying, LIN Zhihan, WANG Xueyao, et al. Recogni-
tion of unilateral auditory neuropathy in children[ J]. Chi-
nese Journal of Otorhinolaryngology Head and Neck Sur-
gery, 2024,59(5) . 18-25.doi:10.3760/cma.j.cn115330-
20231129-00248

(9] #Eststk, FLAW, B, &5 BA LW Jy s DL fa ks
PRI 2R K 3 i A T e P R SR [ 3] Ll AR R 2 HE S R
AR, 2022, 36(1) : 131-137. doi;: 10.6040/].issn. 1673-
3770.0.2021.080
PAN Linlin, KONG Lingyi, ZHAI Feng, et al. Research
progress on auditory risk factors and hearing screening
methods among neonates [ J |. Journal of Otolaryngology
and Ophthalmology of Shandong University, 2022, 36
(1) 131-137. doi;10.6040/]j.issn.1673-3770.0.2021.080

[10] Vincent C, Arndt S, Firszt JB, et al. Identification and
evaluation of cochlear implant candidates with asymmet-
rical hearing loss[ J]. Audiol Neurootol, 2015, 20( Sup-
pl 1) : 87-89. doi:10.1159/000380754

[11] Usami SI, Kitoh R, Moteki H, et al. Etiology of single-
sided deafness and asymmetrical hearing loss[J]. Acta
Otolaryngol, 2017, 137(sup565) : S2-S7. doi:10.1080/
00016489.2017.1300321

[12] Clemmens CS, Guidi J, Caroff A, et al. Unilateral co-



WA 2 EE SR AR 244 2024 45 7 H 45 38 45 45 4 10
Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.38, No.4, 2024 - 101 -

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

chlear nerve deficiency in children[ J]. Otolaryngol Head
Neck Surg, 2013, 149 (2). 318-325. doi: 10. 1177/
0194599813487681

van Beeck Calkoen EA, Engel MSD, van de Kamp M,
et al. The etiological evaluation of sensorineural hearing
loss in children[ J]. Bur J Pediatr, 2019, 178(8) : 1195-
1205. doi:10.1007/s00431-019-03379-8

Paul A, Marlin S, Parodi M, et al. Unilateral sensori-
neural hearing loss: medical context and etiology [ J].
Audiol Neurootol, 2017, 22(2) . 83-88. doi: 10.1159/
000474928

Sunwoo W, Lee WW, Choi BY. Extremely common ra-
diographic finding of cochlear nerve deficiency among
infants with prelingual single-sided deafness and its clini-
cal implications [ J ].
2018, 112; 176-181. doi:10.1016/j.ijporl.2018.07.013
Boudewyns A, Declau F, van den Ende J, et al. Audito-

Int J Pediatr Otorhinolaryngol,

ry neuropathy spectrum disorder ( ANSD) in referrals
from neonatal hearing screening at a well-baby clinic[ J].
Eur J Pediatr, 2016, 175(7) : 993-1000. doi: 10.1007/
s00431-016-2735-5

Ward KM, Coughran AJ, Lee M, et al. Prevalence of
cochlear nerve deficiency and hearing device use in chil-
dren with single-sided deafness [ J]. Otolaryngol Head
Neck Surg, 2023, 169(2) : 390-396. doi 10.1002/0hn.
255

WRig, mds, XUk, 5. JLEE PN H e AR S A - T
AR e md [T ], v A S W o Sk 40 B 2
2023, 58 (5): 452-459. doi: 10.3760/cma.j.cnl15330-
20220527-00310

CHEN Min, GAO Jun, LIU Wei, et al. Imaging evalua-
tion of cerebrospinal fluid otorrhea associated with inner
ear malformation in children[ J]. Chinese Journal of Oto-
rhinolaryngology Head and Neck Surgery, 2023, 58
(5): 452-459. doi; 10.3760/cma.j.cn115330-20220527-
00310

Zwierz A, Masna K, Burduk P. Recurrent meningitis in
congenital inner ear malformation[ J]. Ear Nose Throat
J, 2021, 100 ( 1 _suppl): 38S-41S. doi: 10. 1177/
0145561320920399

Chen B, Shi Y, Gong Y, et al. Simultaneous repair of
cerebrospinal fluid otorrhea and cochlear implantation in

two patients with recurrent meningitis and severe inner

[21]

[23]

[24]

ear malformation [ J ].
2019, 124. 147-151. doi; 10.1016/j.ijporl.2019.05.045
BREL, FRE, Xk, . JLEME REREA 5 A TH
WA AR P AR BRIV [ ], e R 205, 2020,
18(4) . 663-667. doi; 10.3969/j.issn. 1672-2922.2020.
04.006

CHEN Min, ZHENG Jun, LIU Wei, et al. Simultaneous

cerebrospinal fluid ( CSF) otorrhea repair and cochlear

Int J Pediatr Otorhinolaryngol,

implantation in children with bilateral inner ear malfor-
mation[ J]. Chinese Journal of Otology, 2020, 18(4):
663-667. doi:10.3969/].issn.1672-2922.2020.04.006
WA, SEBRLL, kAR, S LRSS PR 14k
(RN 32 BOSARSFRRAE 149 G153 A [ ], IHARCR 2 H- 5
MRAR=2 4%, 2022, 36 (1) 31-36. doi: 10.6040/]. issn.
1673-3770.0.2021.418
HU Chunyan, DANG Panhong, ZHANG Rui, et al. A-
nalysis of audiological and imaging characteristics of 149
children with unilateral sensorineural hearing loss [ J].
Journal of Otolaryngology and Ophthalmology of Shan-
dong University, 2022, 36(1): 31-36. doi: 10.6040/].
issn.1673-3770.0.2021.418
EA, BRA PER TR, W G R
Pz, 2021, 29(6) ; 695-700. doi;10.3969/j.issn.
1006-7299.06.024
WANG Meng, GONG Shusheng. Intervention progress
of unilateral deafness [ J]. Journal of Audiology and
Speech Pathology, 2021, 29 (6). 695-700. doi: 10.
3969/j.issn.1006-7299.06.024
77, mMil, B, S, R R N THIRAEA
MIRERE[T]. Wr 2 ORI 28 35, 2017, 25(2) :
210-215. doi; 10.3969/].issn.1006-7299.2017.02.021
YIN Li, GAO Shanxian, TU Wenhe, et al. Progress of
cochlear implant in patients with unilateral deafness[J].
Journal of Audiology and Speech Pathology, 2017, 25
(2): 210-215. doi: 10.3969/].issn. 1006-7299.2017.02.
021
Park LR, Griffin AM, Sladen DP, et al. American co-
chlear implant alliance task force guidelines for clinical
assessment and management of cochlear implantation in
children with single-sided deafness[J]. Ear Hear, 2022,
43(2): 255-267. doi:10.1097/AUD.0000000000001204
(458 . ZF5)



