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ABSTRACT

High resolution computed tomography (HRCT) is highly efficient in demonstrating the anatomy of the temporal
bone. It allows a detailed presentation of anatomical features and achieves the prerequisites for selection of the
various therapeutic options including cochlear implantation (Cl). The present study was aimed to determine the
diagnostic value of HRCT as a preoperative imaging technique for Cl candidates. This was a cross-sectional study
where the HRCT findings in 41patients who underwent cochlear implant were analyzed and compared with the
aurgical findings. The HRCT images were obtained in the axial and coronal planes using 0.5 mm dlice thickness.
The HRCT findings were analyzed for diagnosis of cochlear malformations and opening of the scala tympani, and
round window niche (RWN) visibility. In 38 out of the 41 patients (92.68%), the HRCT image-based assessment of
the cochlear malformations coincided with the surgical findings indicating sensitivity of 93.7%and specificity of
97.4%. Sensitivity and specificity of HRCT in detection of the opening of the scala tympani was 97.5% and 83.1%,
respectively. The RWN visibility during HRCT assessment yielded the sensitivity of 92.3%and specificity of 79.5%.
Our findings suggest HRCT is highly useful method for studying the patients with a variety of temporal bone
abnormalities and can be applied during clinical routine to facilitate cochlear implant candidacy process.
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INTRODUCTION

More than three decades have passed since thedibtear implant surgery and until December 20d@re than
324 thousand people have benefited from this tdolagowvorldwide(1). Cochlear implant is an electmhiearing
implant for rehabilitation of deaf persons who h&& their auditory hair cells. A part of the irapts was removed
and another part of it is placed inside the ears 1ol bypasses hearing hair cells and stimuldtesuditory nerve
Spiral ganglion cells directly (2). The hearing gtfesis in terms of hardware consists of a spermtepsor that is
implanted under the skin behind the ear auricle dévice is held with two wires to the middle ead #he first and
third auditory ossicles (hammer and pedal) are eci@u and held in place with special cement. Irptiosthesis the
eardrum is used instead of the hearing aid microph8ounds are absorbed to the eardrum afterdhittiand the
first hearing ossicles (malleus) is transferredurbvibrations are transmitted from the bones i ¢lar speech
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processor forged by the first wire under the sKithe patient. In this device amplified sound wasesvell as waste
voices including noise filter and remove the grownétes, and then the strengthened flow is traristhithrough a
second wire from the device to third auditory olesidstapes) and the inner ear and auditory néraéso includes a
remote control that can increase or decrease ptheedevice and therefore the patient's hearing(Dusing the
recent years using biomarkers for predicting disepsogression or predicting treatment response been
dramatically developed. During recent years usirg pr concurrent operating monitoring techniquasehbeen
widely developed for various disorders. Magnetisoreance imaging and CT are among the most efficient
techniques for this regard (4-9).

Cochlear implementation is a significant and effectmethod in the treatment of patients with profdy10)(d
<90) and severe (70 -9@hearing loss (2, 11) (10). From every 1,000 akitddwho are born apparently healthy,
2children have hearing loss and of them 9% hawsm@eural hearing loss(12).Recent progress iralspiRCT
with sub millimeter resolution and surgical plarmin patients undergoing cochlear implant is vesgful. HRCT
sections are performed extensively as 1-0.5 mmhénaxial plane and in the Bone - window environmiget
smaller pixel size is used. Orientation of axialtems in a 30 degrees page prevents damage ferthen the eye
and also creates a better image of round windowsarcontrast is not required(2). Due to the higst ©f surgery
and there is no limit in selection of candidatesrthmaging in these patients is very importantc8ithe CT scan
imaging modalities are cheap and readily availalpié is also the first that in these patients besorgery is done
routinely in this study, in the present researctvats aimed to evaluate the accuracy of the tempmmaé HRCT
images before action by compliance with operatindings(13).

MATERIALSAND METHODS

This was a cross-sectional study conducted on figa undergoing cochlear implant surgery. Théepét with

inclusion criteria of the study were selected dyame year period from patients referring to Ahtrmam Hospital

of, HRCT of temporal bone was obtained in the aaiadl coronal sections cut in mm 0.5- 1mm and thdirigs

were compared with intraoperative imaging sensitidnd specificity and positive predictive valueP{p and

negative predictive value (NPV) with 95% confidentervals(14). Additionally, the statistical pades of SPSS
and McNemar were used to analyze the data.

RESULTS

In 41 patients the results of the surgery and HRCB7 cases were similar about the openness ofleachkuct
(Figs. 1,2 ), while cochlear duct was closed ina3es that was confirmed at the time of surgery WMBCT
findings(Fig. 3).

In one case, ossified cochlear duct was reporteldRET findings that have not been confirmed at tihee of
surgery and cochlear implantations were perfornmetdhe usual manner. No finding was reported in HRET
cochlear duct that was proven during surgery.

Table 1. The senditivity and specificity of HRCT for cochlear abnormality

Surgery-Ch
Positive | Negative Total
Positive 3 1 4
HRCT-Ch Negative 0 37 37
Total 3 38 41

Sensitivity: 100%

Specificity: 97.4%

Positive predictive value: 75%
Negative predictive value: 100%
Accuracy: 97.5%

The second variable under investigation was thadaundow and the level of ossification in it.
Among the 41 patients, findings of HRCT and surgeeye consistent in 28 cases of being observedanatalness

of the round window, while in 4 cases round windomexye not observed in the HRCT (Table 2). Thesdifiigs
were confirmed in the surgical findings and in #heases surgery operation was done through cotbiags
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In 9 patients with normal round windows were repdrtsing HRCT; however, it was not seen was atithe of
surgery and surgery was performed by colostomy.

No case was reported in HRCT with abnormal rounableivs and at the time of surgery its opposite vigsoven.

Table 2. The sensitivity and specificity of HRCT for cochlear round window abnor mality

Surgery-Round
Positive | Negative Total
Positive 4 0 4
HRCT-Round =gc Zive | 9 28 37
Total 13 28 41

Accuracy: 78.1%

Sensitivity: 30.8%

Specificity: 100%

Positive predictive value: 100%
Negative Predictive Value: 75.7%

The third variable which was considered in thisdgtuvas the ability of HRCT for discovering the adated
abnormalities. Among the 41 patients, 3 had clean@lies that were confirmed the findings duringgsuy (Table
3).

Two cases in HRCT were reported as lacking of dmoamalities, but at the time of surgery, the an@savere
observed in them.

HRCT and surgery findings were similar in 36 casethe normal structures of the middle and inner ea

No case was reported that was reported in HRCT alithormalities and its opposite wasn’t proven iheetof
surgery.

Table 3. The sensitivity and specificity of HRCT for the associated abnor malities of cochlear implant

Surgery-Anomaly
Positive | Negative Total
Positive 3 0 3
HRTCT-Anomaly | Negative | 2 36 38
Total 5 36 41

Accuracy: 95.1%

Sensitivity: 60%

Specificity: 100%

Positive predictive value: 100%
Negative Predictive Value: 94.7%

Fig 1: High resolution CT scan of normal cochlea
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Fig 3: common cavity abnor mality of cochlea in high resolution CT scan
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