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Background and Objectives Cochlear implantation improves hearing ability in adults with
profound deafness. Using non-invasive functional brain imaging methods, it is now possible to
assess regional blood flow and activity of auditory cortex which might be correlated to the out-
come of cochlear implantation. The aim of this study was to measure the regional cerebral blood
flow in patients with postlingual deafness utilizing controls in a variety of methods.

Subjects and Method  Six postlingual deaf adults who were planned to undertake cochlear
implantation and 12 normal controls were examined with technetium-99m-labeled ethyl cystei-
nate dimer single-photon emission computed tomography (*™Tc-ECD-SPECT). Images of the
regional cerebral blood flow were processed by statistical parametric mapping and analyzed by
unpaired t-test.

Results The analysis of the SPECT images of the 6 deaf patients showed decreased cerebral
blood flow in both superior, middle temporal and inferior prefrontal lobes compared with con-
trols (p<0.001). Also this decreased auditory cortical blood flow was greater in left hemisphere
in all patients.

Conclusion The degree of remaining activity of auditory cortex and the lateralization of the
dominant auditory hemisphere, which may influence on the outcome of cochlear implantation,
could be measured by ECD-SPECT.  Korean J Otorhinolaryngol-Head Neck Surg 2009;52:724-9
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Table 1. Clinical profile of postlingual deaf patients

Age Duration of hearing

Patient  Sex Handedness
(years) loss (years)
1 F 53 Right 20
2 F 43 Right 9
3 F 41 Right 30
4 F 61 Right 7
5 F 44 Right 26
6 F 78 Right 9
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207 st 4= Q= LA (Table 2) (Fig. 1)
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Table 2. Regions, P/T values of voxel and coordinates of the significant (uncorrected, p<0.001) clusters with decreased regional cerebral
blood flow in postlingual deaf patients compared to those of healthy controls

Regions (Decreased rCBF) Cluster Equi vk Voxel P (corrected) Voxel T Co-ordinates x, y, z (mm)
L Insula (BA 13) 11,372 0.002 7.71 —38,-4,5
L superior temporal gyrus (BA 22) 0.025 6.78 —49,-14,5
Linferior frontal gyrus (BA 44) 0.025 6.80 -50,0, 10
L superior temporal gyrus (BA 38) 1,148 0.009 7.50 —34, 6, —-38
L Cingulate (BA 32) 783 0.251 5.29 -8, 26, 30
L superior frontal gyrus (BA 9) 0.285 5.20 —22, 34,34
R temporal fusiform gyrus (BA 20) 104 0.291 5.19 24, —42, =22
L parietal, postcental gyrus (BA 2) 643 0.416 4.90 —54, —22, 48
L Inferior parietal lobule (BA 40) 0.546 3.73 —52, =32, 48
R middle temporal gyrus (BA 21) 571 0.688 4,42 44, -2, -30
R superior temporal gyrus (BA 38) 0.818 418 34,8, 38
R middle temporal gyrus (BA 20) 0.935 3.45 35,0, —40

rCBF: regional cerebral blood flow, BA: brodmann areq, L: left, R: right
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ECD-SPECT Study in Postlingual Deaf Patients I Han MA, et al.

Fig. 1. Fusion image of the decreased rCBF areas with an axial (A),
coronal (B) MRI template and the 3 D image (C) in postlingual deaf
patients (uncorrected p<0.0001). rCBF is decreased more in the
left superior temporal (BA 22), Insular (BA 13) and inferior frontal
gyrus, pars opercularis (BA 44) than the right corresponding areas.
BA: brodmann area, rCBF: regional cerebral blood flow, R: right,
L: left.
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