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The relationship between cochlear nerve dysplasia and cochlear nerve canal in children:a study of HRCT and MRI diagnosis
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[Abstract] Objective: To investigate the relationship between cochlear nerve canal malformation and cochlear nerve
dysplasia in children in order to improve diagnosis for this disease and select appropriate candidates for cochlear implanta-
tion. Methods: The HRCT and MRI images of 43 children with cochlear nerve dysplasia diagnosed by MRI were reviewed
retrospectively. Twenty-nine cases were bilateral and 14 cases unilateral. Cochlear nerve canal caliber was measured for 72
ears with cochlear nerve dysplasia and 14 ears without cochlear nerve dysplasia respectively on HRCT. The MRI images of
vestibulocochlear nerve,cochlear nerve and facial nerve were analysed with FIASTA sequence. Results; Of the 72 ears with
cochlear nerve dysplasia,there were 3 ears with absence of cochlear nerve canal,32 ears with cochlear nerve canal atresia and
32 ears with cochlear nerve canal stenosis,3 ears with cochlear nerve canal enlargement,2 ears with normal canal. Statisti-
cally significant difference was observed for cochlear nerve canal between ears with cochlear nerve dysplasia and ears with-
out cochlear nerve dysplasia. Of the 43 cases,there were 72 ears with cochlear nerve dysplasia,cochlear nerve was not shown
in 59 cases and tiny cochlear nerves in 13 cases. There were 28 ears associated with abnormal vestibulocochlear nerve (ab-
sent or small in size). Also,there were tiny facial nerve in 3 ears and not seen in 1 ear. In patients with cochlear nerve canal
absence,atresia and stenosis, MRI diagnosed cochlear nerve dysplasia with 93. 1% sensitivity,100% specificity,100% posi-
tive predictive value and 26. 9% negative predictive value. Conclusion; When the absence,atresia or stenosis of cochlear nerve
canal are shown on HRCT, cochlear nerve dysplasia may by highly suggested. MRI is a reliable modality to show cochlear
nerve dysplasia.

[Key words] Cochlear nerve; Tomography,X-ray computed; Magnetic resonance imaging

AR TR A LW ) i A 4 R R 2L H &
M) RIRRA 1%0~3%, hF 1~4 B Z/NLIEFLEE
() G HRE T 7E BE I B BB 5 45 T BT i2 Wi T, B
Wi F0 J5 o R EE B2 AR R RE R M e M H R N L H R
#l AR (cochlear implantation, CI) 2 & A R IEIT 77
B Im RSB A B CLy7 &0 5 LR 2 & B R E LR
Y. Wi HRCT Fial MRI 758 ph 4 vk 5 28 07

YEH B AL:200092 L, LI H B IR e AT R )

TEHE B ZE (1984 —) , 2o, WiTL BB EL A -, A B BE U, 2%
N LAP AR 2 W AR

BINEE : 2= £, E-mail : liyuhual962@ yahoo. com. cn

EE R BT AR AT A RS S IUH (10JC1411500, 2011
—2013)

PRI LAk — EZ B A=W, HatE N E A
ARAAH AR . SR, B A 3R A B g R 4
J5 B WA ] BIFSE 245 3 22 R K HAR DA B RAEA
BT /N LG L 2 2 7 Wi )L 25 8 0 28k B AN B (cochlear
nerve dysplasia, CND) ) CT 1 MRI X} BBAfF 58, A2D
SCHR T BIART 326477 AH G 25 14 20 s ol 2 4 i - 3 D o 5
WEIE 76 AT -

AW 5T HE 2 N H MRI A A RS2y CND |1y H- 2%
AL A A HRCT Fl MRT %7 17 18] i 1
AT SE AR CND 5 g ph 28 Z | 1) 26 & DL 4
A SC BRI CND (112 Wi K S, A it R 4 1k 22 0¢ & 22



T 2E LR 2012 4F 12 H 58 27 55 123 Radiol Practice, Dec 2012, Vol 27,No. 12 1325

{7 B AT il CT A 3% 21 A RCR
MRETE

L WFFE A 4

TE IO PR 112 A 5 K o A o B 3 1) 2
AL 43 1], 4 9 ] 34 i 473808 HRCT DL Je )y H-
MRI # 45, Jf H MRIGiESE 25 CND, 8 LAE 1~7
A PR 3.5 %, 55 26 Bl 4o 17 ). e 3
CND 29 fi], Bl CND 14 ], 3 5] 5 %)y J& [l % 1+ 22
MERE

2. Kt ik

HRCT =45 {Ck F = = 75 ]+ 22 ¥ ) Somatom
Definition XU JE CT ., 45 4 i Fl 2L 58 2R 3 2380 1 &6 .
PR T 43 4 07 AT, H #5250 120 kV, 230 mAs,
64>0. 6 mm, #2FH 0. 55, R FH MR, B L E A,
# % 5000HU., # fif 600 HU, MRI ## {¢ & GE
HDx 3. 07T, 8 i il [ 51| 3k fli 2 bl . 47948 )7 51 Ry = 2 P
WAL B B S B P 8 28 0. 8 mm, 74 AL
14 20 cm, TR 4.5 ms, TE 1. 7 ms, %5 [ 320 X320, 7E
GE HDx AW4. 3 T{Eui Rk EH TN HIE)ZE
0. 3 mmf &k &R H MPR 8, 5 i it B i pf 42
Il JE - 09 1t 2 DL R o LT N TR 22 LB R 2 HTRE R
EZ

XFASRE H AR AME 1Y BB LA 520 K & S,
NIRRT R 0.5 mg HRERAL T4 25,

3.4 7 ik

WP A TE L 4 HRCT 7R il 2845 | Se 1
T TET 2 TR AT O A b A R RE Y b R K
BRI M 2 5 )E (- 1a), WEMAE F IR
AR E AR F LRI T S 5 WA 28 T S i LAk
R ER AR A 1),

4. L Wi bR ifE

CND: 76 ] H- MRI B4 F 058 i b 28, 24 I pif 22
EAR /N T [0 P - T PN T2 B ORI X0 A H 3 Py B
PR g A 22 20 /N 5 20 T T A R T P O Y AR
IR AR T MG AN e S 7 9 pl 28 R S W A 2 e s Y
G el 5 T A 2 I R DL 22 ST R A 8 WP DA T JE -
P2 G5 5 214 i - 8 B TR R 48 40 I DU FR S R RE
HigMakag R,

Wi Bl 2848 98 B AR HRCT A 1o (&1 4% 00 s
P2 TR BRI MR 2 B RE N G I E &
<1.5 mmAPEAEP,>2. 9 mm HIFE,

5. i1t

JIF A B s ¥R AT SPSS 13, 0 G2 3t 24 3k 47
Br s I 5 235 R LA ME £ A o 25 ROR (£ s) X R H- (72
O R OE H B (14 5o 15 41 i p 2845 58 B B0 1 47 0k 57

% R

HRCT Rox7E 72 2R H-vb g b 28 58 8 Ve 3]
Bedn Ko aE 2 67 H(67/72,93. 1%) , Hovh & 1k &t 1A
32 H-(J& 2) Jfkdn 3 H- 7 32 H-(]&] 3) , B A= IR 4
PR (1,070, 31) mm, Wy ol 245 18 58 3 H it &
EIER 2 B,

43 fi] 86 H-H1 4 MRI 2l CND72 H-, H o 5]
a2 14 A5 U AE 29 ], b 22 R R (] 4)59 H-
(59/72,82%) Wt 28 41 40 (1K 5)13 H-(13/72,18%)
A BE R M 6 & B S8 28 H(28/72,39%0) JH R R H
AR5 H LB 23 B (K& 6),3 B, 1 B
PR BR . 14 Bl J7 1E 5 M i #2248 CT 5 MRI
HH = R W R, IR 44 T8 o (1. 81 £
0.29) mm,

ZEPUSTREAS ¢ K B, BB HP S MR M 248 TE H
WP BT, ER AR &M, (= —4.886, P=
0.000<C0. 05. H 4t E X,

k1 SCEBHLERHEEXR

WA 22

b 2% o
A 22 3L i AR RN o
Hede 30 B E 0 67 o7
¥ x 0 ;

J:EHFF 14 2 16
ot 1 — -

F 1 45 F N AT DA P A5 B | B P S sk A AR
iz Wi CND K 8 AU S 93.1%6(67/72) ¢ 57
JE 100 % (14/14) , FHAE TINAE 100 %6 (67/67) , B #: T
M 73.7%(14/19),

i

W ft 2 N L IS R R O B — A B PR A O
W 2 bl k. COND 5l i 248 T S AF7E % Y 1Y)
KEZ DR Z O 0 2 0 W H B TR 250 20 1
WA 224 . BEE N HOE m ok B CT # MRI 932 i
TR A D N BB B 25 0E % 1 8 & #7172 CND,
PR AS 2D BIF 58 35 T B 0o s o 2245 R AT T R SR RO L 42
WA R B D AR BARTR R T AR
AR T S {FL 8 b 22 4% 5 B <<1. Smm 5 <C1. 5mm # K
LZRCFF 2, Flatterpekar 2" BF5E T 50 41 16
PR S R i e 224 5 R DA IR W S8 (2. 13+
0. 4 mm. i P ¥ 45 pF e 45 2 (2. 20£0. 3) mm,
F k&N H (2. 0540, 39)mm, Kono ™ $2 H 24 b fifi
G <<1.7mm BN X E AR . Stjernholm™?
0 3 W o 2245 9 B2 O (1. 9140, 24) mm, $2 H 0 22
o<l 4mmB W ALEAR A ENIRZ



1326 T 2E SR 2012 4F 12 H 8 27 55 123 Radiol Practice, Dec 2012, Vol 27, No. 12

B W78 LA S FRATT B O B 5E 45 5 ATTIA i 4
28 9 <71, Smm 1E NP 12 Wibr 2 535 1 .

TET P 22 2 T JE % Ao 2 /0N I R i 1 3l B 26 3 L
FOVAT o THT A2 FE R, A1) BE B 00 il 278 5 Ll 8 5 & H
A EORL . S R B s B AR e A MDA R
AR AR AR R A B, [ A AN A A AR X
P - A TR R WA R CHTRE R R AT T
ZEROR5E 4 — 80, Kim W HF I8 7 R bR AR 7R 0
S EAR 2 A AL S K LR E M. F UK
SENOXE 30 Bl B W g BN AT T 4 O T
22(1.0040. 03) mm, I #if1 28 (1. 034 0. 04) mm, {ij £
4 (0. 98 0. 04) mm, Hi BE T M4 (0. 71 £
0.03)mm,

AR WM 2 BB S S CND 56 R B 4 Bk
AT B RGO L 4 K 2 80% 35 A AT 2 i ol 8 4 9 2
<<1. Smm g WA H 2 B AE 12 Wi bR . e REED IR
i 34§ 60 B 18 %4 AT CND (R b, I bt 48 58 1 A%
JE AT A CND 88. 3%, sRAEF45 43l 1 17 7] 33
H CND w359 i bf 22 55 S5 0 B 4 5 P L 0 28 FNAS A
7. Komatsubara ™ i i DLW #2245 <71. Smm AP %4E
AR AR 2 B CND, HAgUREE 88. 906, F¢ 57 588. 9%,

Bl ) WAZ2EREOHRY @, WA 2E T E
MGgP EELZGRERAWMAZETE; b &
R\ E AT R R AR AR R & @ T 2
FROZTRBHEE G TLERAEET

G ERAEARAYZE L TR, B2 AN
AMEZERFREHAGH. B3 F.6 %, EM&

FAzHEE, ) CT Y @« &N R 25 5%
F . i@ AW R A 2R R E (FF) . A R AY
2% EF(¥4); b) MRI FIESTA 42 4 = 4
P B E AR A SR A 2 B de, M db & T A
AN 2 E AR LR 2 (FF) ., E MR 2% K E
FERAY 2 (R F) .

AHEFE A RGN AR #E JET CND 5 i #ih 2845 2Z 1]
KRMIBEE . 72 F g 24 B B A R
Persdl 67 H (93, 120, Horprih fn 3 H- | M A 32
HOPAE 32 B, Sy AN AR 2 TE 3 H L WA 4 IE R
2 FE . A5 DA 2 et L B 0 BBk 28 A 2 M CND
M S LR g 93, 1%, 45 5 B 100 %6, FH M U
100 % » BAPE PG 73. 7% . 16 8 4 22 55 Bl 3 A B
PezE E AL 45, 5 %0 A B 9 P BB Bk AE , DL b
Ze A8 BN L B SR A A 2 W CND 4K 5 B 2 4
F LA B 3B AT S f sk 2 MR N K (P = 0. 034,
P<C0.05),

P MRI AT LB 332 5 % 7 JRE B 08 ol 28 DA T gl ol
2, HAETHE AN KR8 W CND (1 i 515 = i & )y
2. HTWEHA FE MK E R, 3D-FSE il 3D-FRFSE
G T, IMACES TR A7 5 46 45 9 B 38 N i A
PN PR 1 b L 9 B g 1 S T L A 4 S A X
A5 5 AT Z RTE T R 1 R R X L L X 22 P 51 2
ZAENG R T 245 . 047 SR PRs i B [l 38 ) 1% 7 51
VI N F N A TR AR 05 15 2 b N B Y 2
JE DA B 1 £ R L 1) v 2 B AR . S S ) )
By T A K S B0 is s e e LI



T 2E LR 2012 4F 12 H 58 27 55 123 Radiol Practice, Dec 2012, Vol 27,No. 12

1327

B4 A0 RFEARLRAYZG.
fh@ MPR 37 &0 e &8 L 8% G B 7 R LA A A 00 RFRAP (5]
Zib) #HTFAFEAKKE MPR £ H.,

BEILHL T, 0. 6~0. Smm [ 5 If B 0l 18 &% . 45
A 22 1fi A RS R £ O 0 LS P R P A i Y
Mz N HZ5 A, TR F N H A K R R R
MPR 4 E 5 )2 AL 0. 3~0. 4mm , BN K J2& iR
LT N I 2 TR 2R DL AT BE b R 2 ) AR T A
B AR SRR T IX S i 2 A P HIE PN T A 6 DL R R
FHAROL X CND 2 Wide 2. SR, TATTHE H % I
PR T AE A & B, % 9 B T8 3 A 9 ] - T P B
23 () A B S A A2 08 1) I AT FE & B U B X A 41
A ARRELE H CND 12 B, 20750 25 4 il 187 1% A RE i
P[] 1t

Bk it HRCT &% /Y i i 28 48 Bk 25 o #fi T
CND R4 8% . (H 5 5238 45 40 CND g i 1 22 48 I
A7, AT AEEET S EXRE CLEERI, M
MRI fig B #2 0o gt 28, e, AT R X CT R i ik
L HE HRCT MR 1 3 72 4 ARV 00 T 0 B
MRI £ £ 2 JE H 2 .

2 HRCT 1 75 5 bl 2845 B G S PAT BB A 15 7 5

5 A AN Z L m AT .

[6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

JERBE W 2 KT AR . MRIJZ
R A 22 A TN B A AT EE Y
EARER AT G M
UL T H WA AR AT MRI
AR LB .

2% 3K

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

(2] SRAESE . EIRH 607, 5. b0 4K
5w R W L] O 9L
2008,23(7):715-718.

[3] Komatsubara S, Haruta A, Naano Y,et
al. Evaluation of cochlear nerve imaging
in severe congenital sensorineural hear-
ing loss[J]. ORL, 2007, 69 (3); 198-
202.

[4] Gifish MF, Suresh KM, Jay A, et al.
Hypoplasia of the bony canal for the
cochlear nerve in patients with congeni-
tal sensorineural hearing loss:initial ob-
servations [ J ]. Radiology, 2000, 215

B6 a 4 (2):243-246.

Carner M, Colletti L., Shannon R, et al.

Imaging in 28 children with cochlear

nerver aplasia[ J |. Acta Oto-Laryngo-

logica,2009,129(4) :458-461.

EARE  SRITLL B L 5F . SE RN HE AR () 2 2 BUIE CT A

MRI LT, £ B 5 0 otk 3k 39 40 4 2% 55, 2011, 46 (7) : 533-

535.

WTYIE L 0 e T AR A L S AWM m B CT BFSELT ).

B3 A I Sk 3SR RE L 2008, 15(6) £ 346-348.

HC LA A LB S R E AR MR RALT]

TGt 2 9 . 2011,26(3) : 260-269.

i PRF ST ML SN P E 0 i A e L e ) L. e

AR ,2006,29(4) :494-496.

FUK T A SE L S RN N H IR CT B MRI fig #
[J. S 27 52 % . 2008, 23(9) : 950-954.,

Kono T. Computed tomographic features of the bony canal of the
cochlear nerve in pediatric patients with unilateral sensorineural
hearing loss[J]. Radiat Med,2008,26(3):115-119.

Stjernholm C, Muren C. Dimension of the cochlear nerve canal:a
radioanatomic investigation[ ] ]. Acta Otolaryngol,2002,122(1)
43-48.

Kim HS, Kim DI, Chung IH, et al. Toporaphical relationship of
the facial and vestibulocochlear nerves in the subarachnoid space
and internal auditory cannal[ J]. AJNR,1998,19(6):1155-1161.

e H 1 :2012-05-15)



