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Imaging and audiological characteristics of patients
with cochlear nerve dysplasia
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[ Abstract | Objective  To study the imaging and audiological characteristics of patients with cochlear nerve
dysplasia ( CND ), and the relationship between them. Methods  Seven patients undergoing unilateral cochlear
implantation with abnormal cochlear nerve development were studied retrospectively. The patients were examined by
audiology, high-resolution CT of temporal bone and MRI of internal auditory canal (IAC). The diameter of TAC and bony
cochlear nerve canal (BCNC) were measured in temporal bone CT. The number of nerve bundles in TAC and the stenosis or
absence of cochlear nerve were measured in the MRI of IAC, and inner ear was checked whether there is deformity. The
differences of hearing performance in different imaging manifestations were analyzed. Results In the imaging findings, 7
cases all indicated cochlear nerve dysplasia. In temporal bone CT, 3 cases (5 ears) showed abnormal TAC, 6 cases (9
ears) showed stenosis or absence of BCNC. In the MRI findings, 7 cases (12 ears) showed stenosis or absence of the
cochlear nerve. The number of nerve bundles in TAC varied from O to 3. In addition, 4 cases (8 ears) with different types
of inner ear malformations were found by imaging examination. The audiological performance of 7 patients were severe or
profound sensorineural hearing loss. There were no significant differences in the pure tone average threshold in different
imaging manifestations. ( including TAC, BCNC, number of nerve bundles, and whether combined with inner ear
malformations) (P>0.05). Conclusion The imaging features of CND include the abnormalities of the TAC and BCNC in
temporal bone CT, the number of nerve bundles in IAC and abnormalities of the cochlear nerve in MRI. The audiogram
usually shows severe or profound sensorineural hearing loss. There is no significant correlation between the imaging and

audiological manifestations. There is a big challenge for cochlear implantation in such cases.
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B, SRR XU 8 A R R 1 L
ZUE B BT A T H M 4E A ( cochlear implant, CI)
W E K T4 A (auditory brainstem implant, ABI)
ENET RS I JaE T KT Hrp, s
P 3 T AR R, N T H A AR J5 RCR A
B, AR SR R A 28 5 4l 2 )
REE I T T ARG . AR EAR
( cochlear nerve deficiency , CND) 428 s #1 28 & & 4l
ANERCIRAR  JAZ W ) A T A Sy e S R A L g
ZME O B2 EEAE T T AR TR0 25 P Al b 28 5
HAUAT T SE AN TR R #H AR h A& — i
T, 22 5Kk FH i & 43 #% % CT (high resolution
computed tomography , HRCT) | PN H- & # I 97 mli 1%
( magnetic resonance imaging, MRI) &3 2rE=d=90)
PR HEAT PPART . A WE ST X CND BB R
HRCT KN B MRI S5 AR 2 R AT 0 b, 45
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1. FRITEK

Xt 2011 4F 12 A ~2018 4F 5 A Wi #Edt 5t K2
5 =R e H- SR RO T LN T HRAE A BT
WA RN 22 K B S ) R A T AT e B A A, B
T 4B, 43 B4R 1 2 4 A H ~4 B PR
1% 10 N o FE 3498 5 R XU A i JR At
ZLPENT )RR A A TR E N T H i A A 8 B IS N
UE, Aoy A G 1 A S KA , A& 1 /D
G £ DXk X S i 1 51), Chhiari BIE 1 451, ROBS 45 Mg
TE 1 BILA RS RKAE DR 1B 1),

2. ARTTIE

CI ARFIR & & FEATWT I 28 Mo g F kA . Wy
Jy K A L AE AT S T RS TP T B
(auditory brainstem response, ABR) 40 Hz-Wt 5t #H
FHLV (40 Hz-auditory event related potential ,40 Hz-
AERP) L} H- 75 &t (otoacoustic emission, OAE )
S TR AR AL W 58 52N 75 5 | H K A 43 38 AH
B, T A5 AW, 35 500 Hz, 1kHz 2 kHz,
4kHz #4532 W7 1 14 249 fEAF 2 ~F- 2107 B ( pure tone
average ,PTA) ,

AR A A #E HRCT LA S H 1B MRI,
A HRCT R HIP 1] XLIR SOMATOM CT #L, R H]
R 2 A LR 140 KV, AR08 HL i i 120 ~
160 mA/J2 20 0. 4, R EFILE R, W98/ % AL
47 4000/700, 4 B 512 x 512, ML BF (FOV) 180 mm,
¥ h %4 17 £ F 1 E 4 ( multiplanar
reformation, MPR) , 55 £ W7 1 B SR SE A7 /M LA
XU 5 o IR T 2SR e AN A 2R
1 mm, JZ[E]#E 0.6 mm, EHF HRCT Hill &y H:
i# (internal auditory canal ,IAC) HAZ , PEAl i #2245
(bony cochlear nerve canal, BCNC) J& 75 £77E ) HL B
e NHA I A IR AR e e A2 CT b4
PN ELE T A A T 11 AR B d RS AR AR TAC HAR,
IAC HA&<3 mm & LK TAC 7%, HAZ>8 mm & X
S TAC HESE ) S AR CT WEE P B8 iSO T T 7
5 Bl AH % 40 B9 BCNC J2& & F7 78, JF I &
fRl10-121 BONC B2 <1.5 mm & K BCNC B %,
WLEE H-ty 1T E b F RS A TCRHE

WH-IE MRI % GE Discovery 750 3. 0T f%3t
PRI, 8 1 IH 2 JE . ¥E ] 3D-FIESTA JK i &
P9, S8 EAE IR (TR) 7.2 ms, [ A )

®1OWMEEE R EE - BER

Table 1  General information of CND cases
s il @ity BIF S R
No. gender age combined congenital diseases
PO1 2z (female) 1 % 10 H (1year 10 months) JG ( none)
AT /I ki 1 DX ke P e e
P02 5 (male) 3% 11 (3 years 11 months) A0/ IN A DR R
arachnoid cyst in cerebellopontine area
/NG JR AR AR T ( Chiard IR ) ROBEH IR

Po3 % (male) 4% (years) Chiari malformation, deformity of radius and ulna
P04 % (male) 2 % 3 H (2 years 3 months) JE (none)

SR NERS (BB AR TSR )
P05 1z (female) 149 H(1 year 9 months) congenital heart disease ( patent ductus arteriosus, two valve

malformation of aortic valve)

Po6 2z (female) 1% 4 H (1 year 4 months) JG (none)
P07 B (male) 1% 5 H(1 year 5 months) JE (none)
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(TE)2.7 ms,FOV 140 mm , Bi%% £ (FA)60°  #4ihk
% (number of excitation, NEX) 42 JZ2/E 0. 8 mm, %
P4 288%288, 4 =4t i 4 B AT 2 i EH 4,
SRR T EER A P HTE (RIS R B0 1 e
S T 47 48 1 58 # # ( PROPELLER) 4% A FSE
T2WI JEFI AT FER6AIE | LAV K38 S D i ir S 2
FISW AN 2 PE, iS50 TR 5946 ms, TE 134
ms,FOV 130 mm, # L2 8 2 mm, 5[5 256 %256,
FEPIHGE MRI AP OULEE P B P A 2 sl H i b
25 JCAN/INER B Rk S N HE A ORI A, I AR
FERNAL BRI IR AL W58 N B8 P4 b 28 R4 i S 4y
A, IEH BTG 7 W 2, /i b o7 Ry i 2
J& b7 K5 T ORI BE b R EE T A4 A i A 42
AERT ELAR/INT T 28 D) SR i A 22 4 /0N 5 Bl o7
BB R AR AT 353 o 2 B s i 2 D S S Sy i il 2
KU ISR RiRE R ORTE
3. ZitEHE

KA SPSS 20. 0 Geit=#3k it 475381, FLEA
[F) 2HL (RSP WT B %) 22 S5, WAL 1) L 3R ¢ 4G 56
BT, Z 41 W] LR R B R R Jr 2253 #, P<0. 05 22
S HA W,

g5 R

1. ¥BERYN

7T BIEBE AR R R A LR EARNR,
Horp 2 i A H CND, 5 5l A W H- CND, #i CT
BV, 2 (3 B ) #on N HGE A P H A
(2.57+0. 19) mm; 1 il £ 75 SU0 P B GE 35 52 00N B
TERE ; Hofh 9 B IAC P34 542 (4. 54£1.36) mm,

B W2 R e B CT R
WHIEFEAA R, A. PO4, XUMNEIEDZE ; B. P06, XU A FAE IEH , S 25 /s €. PO7, XU XUA HE IRHIE ; TAC.
P9 EIH s BONC. IR Hh 225

Fig.1 Manifestations of CND in temporal bone CT
Axial view of IAC. A, P04, Bilateral narrow IAC; B, P06, Bilateral normal TAC with absence of BCNC; C, P07, Bilateral duplication

6 i1 (9 H-) i i pih 20 A B A i i o, Horp 5 H 42
7~ BCNC B78 ¥ A2 (0. 66+0. 34) mm, 4 HAE/R
BCNC 4 ; Hiftl 5 B BCNC SEX 542 (1. 68+0. 17)
mm (& 1), WHIE MRI JriLep, 7 6 (12 B) #8278
Wb 2 /N e LN A MR EH R 0 &
3IMWAE (K 2), A, #E CT LN HE MRI &
B4 B (8 H) A AR 2B A N B WY | 46 5 i
KEEHAR(2 H) Mondini B (2 H) RiEL T H
W(4H) LCEERE R (8 H)F(FR2),
2. T H%RM

7 B E T T 2R A 4 R R O B i
e B R A2 WT 1 R, ZEAR T CND 1 12 B
Hi PTA A% 76 dBHL, 1 B-58 4 JC I, Az I (5
110 dBHL; ABR B% 1 H- B {A 90 dBnHL 4k, H4x 11
HTC Y ;40 Hz-AERP [#{H ik 90 dBnHL,4 H-
JeS, i [ {E 100 dBnHL, UL3E 3,
3. REFEEWAZERUMBEXEST

B LRA I CND 19 12 BARHE TAC J& 7 A%
BCNC & B2 sl ik , W HE Nl H 2
G IE P E Y S5 SR A i AT A 4, O H g 45 4[]
PTA RETAFAE 25 (PO3 RCA BT T )5~ DL HERR
TN — AR Al TC SN, WA 58 T ) 4 15 4 e R
Wr ) o 8 ¢ ki S PR R 2R Ty 224007, 45 4]
A 22 AN (P>0.05,K4)

12 B 7o
WA 220 B AN K (CND) 1 5 K R 1l 22 4
A BUREBAR ol TR AR L

i B A CND B N T B g i A RSCR B
ANHRE PER I N2 | L 2 5 B AT 0T 5 i A

of TAC; TAC, Internal auditory canal; BCNC, Bony cochlear nerve canal
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CN Absent # CN Absent

P2 Wik F e B N EHGE MRI R

PR T8V I A B U AR O AR LTI, 1E RO L ESE R SRR E O 4 SR 5 R 2 H B a2,
J& 1O BJG TR J5 R HIEE B ETEE T Z AL Po4, NHIE N AT 1 ARPHZ: SR bh &5k ; B. P06, NHIE N AT UL 3 ARBIZ, S
Zee; CN. WRHNZE; FN. TMIZE; SVN. HIHE LI s IVN . HEE F i

Fig.2  Manifestations of CND in MRI

Axial view and bilateral oblique sagittal plane of TAC. There four auditory nerve bundles in TAC in normal cases: cochlear nerve in the
anterior lower part, facial nerve in the anterior upper part, superior and inferior vestibular nerve in the posterior upper and lower part;
A, P04, One nerve bundle in TAC, absence of cochlear nerve; B, P06, three nerve bundles in TAC, absence of cochlear nerve; CN,

Cochlear nerve; FN, Facial nerve; SVN, Superior vestibular nerve; IVN, Inferior vestibular nerve

K2 WMZEE W RERG RN

Table 2 Imaging manifestations of CND cases

HE CT W HIE MRI
4 temporal bone CT MRI of IAC SREN S
No. IAC BONC R o 22 inner ear malformation
number of nerve bundles cochlear nerve
U 5 N R T 7R
e Bk bilateral cochlear dysplasia type Il
PO1 EH EH Ze(left) 1 left absent AT E R AT
normal normal £ (right) 4 HOIEHE left vestibule aplasia
right normal USRS 2=
bilateral semicircular canal aplasia
IR e e 7e Bk
PO2 left normal left narrow 2e(left) 1 left absent g
VRSN FOIEH Fi (right) 0O VRSN none
right absent right normal right absent
FAN Mondini W5
7 s e Bk bilateral Mondini malformation
P03 R left narrow 72 (left) 1 left absent LEMETEREAR
normal Rk £ (right) 4 FOIEHR left vestibule dysplasia
right absent right normal MRS KB AR
bilateral semicircular canal dysplasia
7E WA e B 75 R XU BED H
Po4 left narrow FOIEH ZE(left) 1 F Rk bilateral vestibule enlarged
4o left narrow £ (right) 1 left absent KUMAPE R K H AR
right narrow right normal right absent bilateral lateral semicircular canal dysplasia
VAR TN 7e Bk
POS 1IEH Vel N 7 (left) 1 left absent BN RS KB A R
normal left absent ﬁ(n'ght) 1 ek bilateral semicircular canal dysplasia
right absent right absent
e P /e ik
P0G EH Va7 S 72 (left) 3 left absent Jc
normal left narrow /L{(right) 3 o none
right absent right absent
e N HE e IEH 7E R
POT left duplication A 72 (left) 2 left absent I
WM HE left normal £ (right) 2 Vel N none

right duplication right narrow right absent
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Table 3 Audiological manifestations of CND cases
Vi =)
J’E? CND PTA ABR 40 Hz-AERP OAE
o.
POl ZEM 72 (left) >118 dBHL To SR 7 (left) 100 dBnHL To I
left Fi (right) 91 dBHL no response £ (right) 90 dBnHL no response
7 >106 dBHL 72 TG
P02 XU 1 SR TCRL J6 B 47 100 dBnHL J6 R
bilateral left >106 dBHL no response left no response no response
right no response right 100 dBnHL
7£>80 dBHL( BhWT)
P03 e left >80 dBHL (with hearing aid) TS TC L TS
left 47>75 dBHL( Bh#t) no response no response no response
right >75 dBHL (with hearing aid)
72 110 dBnHL
- X 7¢(left) 101 dBHL JLILE left 110 dBnHL Eai
bilateral #i (right) >114 dBHL no response i TCR ML no response
right no response
XL ; TC I i 7 (left) 100 dBnHL TC I i
b3 bilateral ZE(left) /% (right) >114 dBHL no response 45 (right) 90 dBnHL no response
XU . . To 7 (left) 100 dBnHL o
P06 bilateral Z(left) /4 (right) >110 dBHL no response i (right) 110 dBnHL no response
/¢ 90 dBnHL
P07 XL 72 (left) 76 dBHL left 90 dBnHL 7 (left) 90 dBnHL To
bilateral F( right) 104 dBHL Vel Wid A F( right) 100 dBnHL no response

right no response

K4 WMEREREBEARFZGRIAT PTA L
Table 4 Comparison of PTA in different imaging manifestations

of CND cases

g F
n PTA Lk P
tor F

B 5 (101.0+15.0) dBHL

narrow

IAC e 1.728 0.118
B 6 (111.9+3.9) dBHL

normal

K

Sk 3 (112.5+2.2) dBHL

absent
BCNC e 4 (105.3%£3.7) dBHL 0.445 0.656

narrow

% (104.4£19.3) dBHL

normal

| AT
MR H no response
number of 1 (111.5+6.3) dBHL 2.881 0.112
nerve bundles 2 (90.0+19.5) dBHL
3 (110.0+0.0) dBHL

N EWIE /F_‘t (112.5+6.5) dBHL

€X18S]
inner ear % 1.591 0.146
malformation 6 (102.3+13.0) dBHL

none

AT g2 K I BLAZE ABL AR i AR R AT LA
BV R A 3] SR 2 B 0T R AR EE A CT
BN HGE MRI S840 TBO TG A, 528
SEVEAG X CND A N T HR 8 R S5 205 1 700,
A—EME ™,

£ Sennaroglu 45" it Py BB I 119 43 2 ks i
MR EB RO NIER KB AR 3
FA, T CT Ol N IE R W HIE 527 3

~8 mm Z 0], <3 mm W A[ A A FEAE N BB A S,
BCNC HAE<1.5 mm W5 &P N HIE S H
WA Z [ 247 B AR B, WA A BONC B2k, 2%k
22 FINK, N HEGE MRI XFF CND A PEAS B AL T8
B CT, RN EB - CT H TAC IEH [1%9% 1 o] RE7E
MRI 1 % B #f 22 240/l 1 25 . Adunka 251734
U CT th BCNC & R AFEAR AT TAC SE 5 8k
X TR A JC CND JE e # . Song 2000 3 3ok X}
ABI R g 2 4584 | IF 5 AR TIAR 2 PPAG 45 SR i
AR IR AR AT MRT F g ol 28455 0 AH A T 380
B CT SENFE M S Wb feh 28 i S B A% B0, 24 4R 76
M+ F MG T, A HR R,
AHFEH 7 (12 B ) CND 1,5 HiH CT $27R N
HIE 54,8 H4E/8 BCNC 9, HA77EdE CND B
FE CT Hh=R L BCNC A& &L, il 38 CND S 6 76
HIE MRI Hr¥aliEscis sh ek Hp 2 i85
A AR | X S 28 B 5 REAE R AL, A T
MRI 7E CND 2 W iy s 2

CND A AL Al W A 57 B CND g 1]
Hat A A 24— 3540 A O P BRI P
B HAZE S E™ ) Giesemann %52 X4 3 N By
JE ) CND 5 19 47 73 B, TA R 2K B R & B (Michel
WHE ) B A2 L5 CND A% 4 100% , P H 5
W5 CND MM 92% , Bl R LT, K A4 5¢
ERRE,CEN IR EA R, L F I, 5w
AgEasi 1 B R EHIR AT ARS CND 1
AHOCHR BE AR URIZ M I AT | JH I 784 g oy R T ) A%
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