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Magnetic Resonance Imaging of the Inner Ear and its Application to
Cochlear Implant Candidates
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Department of Diagnostic Radiology, Toranomon Hospital
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Magnetic resonance (MR) images of normal and abnormal inner ears obtained with a 1.5T unit
without the use of a surface coil were analyzed to evaluate the effectiveness of this method in the
screening of cochlear implant candidates.

In a series with sixteen normal adult volunteers, 22 to 45 years in age, 100% of the cochleae,
vestibules, and lateral and posterior semicircular canals were clearly demonstrated in T, weighted
images. Satisfactory images were not obtained for 22% of the superior semicircular canals, 22% of the
cochlear aqueduct, and 81% of the vestibular aqueduct in axial images, but coronal and sagittal
reconstructed images by use of a three-dimentional Fourie transformation sequence provided better
detectability of these structures.

In five ear surgery patients with proven obliteration of the labyrinth, decreased signal intensity
was observed in the T, weighted images. Ten cochlear implant cadidates were examined by MRI prior
to implantation, and the results were compared with the surgical findings. In two ears in which the
cochlea showed a decrease in signal intensity, the cochlea had been obliterated by inflammatory
granulations. On the other hand, the lumens of all nine cochleae which were clearly visualized by MRI
were found to be patent.
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Fig. 1 Axial images of inner ear of normal volunteer.
a)b) CT scans, c)d) MR images (SE2000/80). Cochlea(C), Vestibule (V), Poste-
rior Semicircular Canal (PSC), Lateral Semicircular Canal (LSC), Internal
Auditory Canal (IAC), Vestibular Aqueduct (VA)

Table 1 Rate of visualization of inner ear struc- 4 (PSC) 1L SE, FE WwTFhoHEinX - T
tures of normal volunteers in axial MR images bAFICE TR S hie, ¥ (SSC) 1k
codee, C LSC PSC SSC V CA VA SE%14E & 3 ¥ (21.4%), FE18E vh 4 F
SE@=10 M uou_ 2 - (22.2%) B\ THIESEETDH - .
100 100 100 78. 7 4. . . I
FE(=18) 18 18 18 14 18 13 4 ¥4/ Mg (CA) 3432HH25H (78.1%) Tib
100 100 100 77.7 100 72.2 22.2% HX hiept, RIEEKE (VA) 126 F (18.8%) i
total(m=32) 133 133 13% ':z’gl 133 gg.l 12,8% HERhBiIE E¥ iz, IDFT iz X % BEERK
Note. i X ZBEDTEETD - 7 10F TIF4/ME
SE : Spin Echo sequence y b T 0/ e BTEE K
(TR : 2000 msec. TE : 80 msec.) SR B RER &2 X v 108 (100%) T, RIEKE
FE: Field Echo sequence BRREEERECL Y TH (70%) CRIHTTEE
(TR : 50 msec. TE: 9 msec. Flip angle: 8 =% 7= (Fig e BB S| < ST B
C: Cochlea, LSC: Lateral Semicircular Canal, PSC: b IF)?‘ (Fig. 2). AIEAHEK N "C BAFHR
Posterior Semicircular Canal, $SC : Superior Semicir- Wl LEEOETHEE M ENED B,
cular Canal, V: Vestibule, CA : Cochlear Aqueduct, E-j‘%‘-pg B

VA : Vestibular Aqueduct

FMCTHERELZRBELLY, ) v E3ER
R34 5 A25H (53)



532 PIED MRI & ATHEHR~OEH

Fig. 2 Normal MR images of vestibular aqueduct
obtained by 3DFT sequence (FE50/9/87). Recon-
structed sagittal image shows vestibular aque-
duct (white arrow).
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Fig. 3 42-year-old man 4 months after labyrinth-
ectomy. MR image (SE2000/80) shows normal
right labyrinth (arrow head). However, the left
labyrinth was not demonstrated (arrow).

Hote, HHITRTCH-73FE P, N)h2H
Tk, BFIIAIFIC X DAZEL, ClEEOFEA
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TH- 1T, RFTAL DRG0 RIFT
B o e BT FE M2 T - 1.
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T8I MRI (Fig. 4) i\ 8B4 & 3

Table 2 MRI findings for patients with obliterated labyrinths

MEI findings of

Interval . F wew
Agceafegex Diagnosis Operation*  Side after obliterated labyrinths
CESTRUORENG V  LSC PSC SSC
1, 26M  Lateral semicircular LT left 6 months w W P w W
canal fistula
2, 42M  Meniere's disease LT left 34 months W w N N N
3, 42M  Mondini’s anomaly LT left 4 months P N N N N
with labyrinth fistula
4, 25M  Acoustic neuroma LT right 46 months W N N N N
5, 61M Labyrinthitis Cl left — N P N N N
CI right - P N N N N
Rates of visualization: W/W+P+N 50 33 0 17 17%
Note.

*W: well visualized P: poorly visualized N : not visualized
**Normal labyrinths were demonstrated in all non-operated ears except for S5C in Case 3.
*LT : Labyrinthectomy, CI: Cochlear implant

(54) HAEREE H51E HS5
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Table 3 Cochlear implants examined by MRI

& Age/ . ; MR]E ﬁndin%s Side of . ) Number of
ase ‘goo Diagnosis of cochlea cochlear Surgical finding inserted
(left/right) implant electrodes**
5. 61M Labyrinthitis N./P left Complete obliteration 0
right Partial obliteration 5
6. 54M Unknown T/T right Patent 22
7. 44M  Unknown T/T right Patent 22
8  62M Unknown T/T left Patent 22
9, 45M Labyrinthitis N/T right Patent 22
10.  45M Chronic otitis T/T right Patent 22
11.  62F Unknown T/T right Patent 22
12, 59M Labyrinthitis T./T right Patent 22
13, 42F  Ototoxicity T/T right Patent 22
14,  37TM Labyrinthitis T/T right Patent 22
Note.

*T : Total visualization
P : Partial visualization
N : Non visualization

**Number of inserted electrodes: Nucleus 22 channel cochlear implant system (Cochlear corp. Engl-
ewood CO.) has twenty-two intracochlear electrodes.

a

o ‘.
"a

Fig. 4 a)b) Cochlear implant candiate. 62-year-old man with deafness of un-
known origin. MR image (SE2000/80) clearly shows left cochlea from basal
turn (arrow) to middle and apical turn (arrow head). Cochlear implant was
performed for the left ear and the cochlea was patent.
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a b
Fig. 5 Cochlear implant candidate. 61-year-old man with deafness due to labyr-
inthitis following meningitis 3 years previously.

a) CT scan shows no ossification in left cochlea (arrow). b) In MR image
(SE2000/80), the cochlea showed decreased signal intensity (arrow head).

During operation, left cochlea was found to be obliterated by granulations.
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