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Background and Objectives  Turner syndrome (TS) is known to be caused by a total or par-
tial deletion of one X-chromosome. Besides short stature and failure to enter puberty due to ovari-
an dysgenesis, auricular malformations, middle ear diseases and hearing impairment are also
other clinical features of Turner syndrome. The goal of this study is to report otologic and audi-
ologic characteristics in a group of children with Turner syndrome and correlate with these find-
ings to karyotype.
Subjects and Method = We retrospectively reviewed the outpatient charts of those who vis-
ited at our department for otologic and audiologic screening test between 2008 and 2011. All
23 TS children (46 ears) were enrolled under regular control of their pediatric endocrinologist
for treatment with growth hormon and Estrogen. The mean age was 12.6 years (6—24 years). All
children were evaluated by otologic history taking, otoscopy, pure tone audiometry and karyo-
typing. Furthermore, 16 children undertook auditory brain stem response (ABR) test and 10 chil-
dren temporal bone computed tomography (CT).
Results  Abnormal otoscopic findings were found in 48% (22 ears), abnormal otologic his-
tory in 70% (16 children), and abnormal audiologic findings in 70% (32 ears). According to
karyotyping, the total p-arm deletion group (74%) showed unfavorable audiologic results. ABR
test and temporal bone CT did not show any unique findings, except five poor pneumatization
of mastoid.
Conclusion Hearing impairment can be present at early age in Turner syndrome. Careful fol-
low up during childhood is necessary to detect early ear and hearing problems for active inter-
vention. Karyotype may be used as a predictor for future hearing impairment.
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Category

Criteria

Normal
Mild conductive hearing loss

Equal to or better than 20 dB HL across the frequency range of 0.25—-8 kHz
The AC thresholds were never worse than 20 dB HL, though there was an ABG of at least

10 dB at more than one frequency

Conductive hearing loss

AC thresholds were worse than 20 dB HL at one or more frequencies in the range of 0.25—8 kHz.

There was an ABG of at least 10 dB at one or more frequencies at which the AC threshold
was worse than 20 dB HL. BC thresholds were better than 20 dB HL at any frequency

Mixed hearing loss

The BC thresholds were worse than 20 dB HL at one or more frequencies in the range of 0.25-8

kHz and there was an ABG of at least 10 dB at one or more frequencies

Pure sensorineural hearing loss
kHz and there was no ABG

The AC thresholds were worse than 20 dB HL at one or more frequencies in the range of 0.25-8

HL: hearing level, AC: air conduction, BC: bone conduction, ABG: air-bone gap
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Fig. 1. Abnormal ear drum findings
were reported in 22 ears (48%). The
most common abnormal ear drum fin-
ding was myringosclerosis, which
was reported in 9 ears (20%). Retrac-
ted ear drum in 6 ears (13%), middle

Number of ears (n

ear effusion in 4 ears (9%), ventilation
tube in 2 ears (4%) and perforated ear
drumin 1 ear (2%).

L 04 2 Il Anormal
= (52%) (48%) [] Normal
r 6 (13%)
4(9%)
r 2 (4%)
L 1(2%)
Myringosclerosis Retraction Middle ear effusion Ventilation tube Perforation

Eardrum and middle ear finding
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Fig. 2. Nonspecific otologic history 14 -
was reported in 7 patients (30%), but | & |, | 12 (52%) 7 16 Hl Anomal
abnormal otologic history was report- | (30%) (70%) ] Normal
ed in 16 patients (70%). The mostco- | & 10 1 8 (35%)
mmon abnormal otologic history was | & 8 L i
recurrent OME in 12 patients (52%). | §
Ventilation tube insertion history in 8 | %5 6
patients (35%), tonsillectomy and ad- g 4l
enoidectomy in 2 patients (8%), cle- | € 2 (8%)
ft palate operation in 1 patient (4%). | 2 2 [ - 1 (4%) 1(4%)
One patient was recommended to o [ | [
take tympanoplasty due to perforat- Recurrent OME  V-tube insertion T&A Tympanoplasty  Cleft palate operation
ed drum. OME: otitis media with ef- Otologic history
fusion.
Y 46m
4 b i 13 (28%) 14 3 [ Anormal
2 (30%) (70%)  [] Normal
Il 12 -
C
- 10 -
§ 8 I 7 (15%)
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Fig. 3. Abnormal audiometric find- é
ings were reported in 32 ears (70%). | 2 ‘T
The most common abnormal audio- 2 r
metric finding was conductive hear- 0
ing loss in 13 ears (28%). Pure senso- Normal Conductive Pure sensorineural  Mixed hearing loss  Mild conductive
rineural hearing loss in 7 ears (15%), hearing loss hearing loss hearing loss
mild conductive hearing loss and mi- Audiometric category
xed hearing loss in 6 ears (13%).
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Fig. 4. Mild widened air bone gap throughout all the frequencies was reported in mild conductive hearing loss group. Widened air bone gap
on 3000 Hz compared to adjacent frequecies was reported in conductive hearing loss group. Widened air bone gap on 1000 Hz compared
to adjacent frequecies and decrease in air condution on 8000 Hz were reported in mixed hearing loss group. Decrease in air condution on
8000 Hz was also reported in pure sensorineural hearing loss group. AC: air conduction, BC: bone conduction.

Table 2. ABR results [Peak Wave Time in Wave |, lll and V and I-V interlatency; (ms)]

Right ear Left ear
Case No.
| 1l \ 1=V latency | 1l Vv 1=V latency

1 1.67 3.75 5.66 4.00 1.75 3.79 5.66 3.91

2 1.67 3.83 5.75 4.08 1.58 3.96 5.70 4.12

3 1.50 3.50 5.37 3.87 1.54 3.58 5.45 3.91

4 1.42 3.62 5.37 3.96 1.46 3.62 5.37 3.91

5 1.62 3.79 5.75 412 1.46 3.87 5.58 2.42

6 1.28 3.82 5.57 4.29 1.28 3.91 5.65 2.62

7 1.62 3.66 5.62 4.00 1.54 3.62 5.75 4.16

8 1.25 3.58 5.54 4.29 1.33 3.44 5.45 4.12

9 1.42 3.50 5.54 4.12 1.42 3.71 5.54 4.12

10 1.62 3.96 5.75 4.12 1.58 3.91 5.70 4.12

11 1.62 3.71 5.33 3.71 1.52 3.71 5.54 4.12

12 1.67 3.62 5.62 3.96 1.5 3.54 5.41 3.91

13 1.71 3.66 5.45 3.75 1.67 3.62 5.58 3.91

14 1.58 3.58 5.50 3.91 1.71 3.66 5.58 3.87

15 1.71 3.79 5.75 4.04 1.79 3.83 5.79 4.00

16 1.42 3.50 5.21 4.12 1.17 3.37 5.29 4.12
Average value 1.55 3.68 5.55 4.02 1.52 3.70 5.57 3.82

ABR: auditory brain stem response
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Fig. 5. Total p-arm deletion was reported in 17 patients (74%) and partial p-arm deletion was reported in 6 patients (26%). About 10 dB HL
worsened air counduction was reported in total p-arm deletion group in all the ages, compared to that of partial p-arm deletion group.

Table 3. Temporal bone CT findings

Table 4. Audiometric findings

Rt/Lt LSCC bony

Case No. CT findings iere) (i)
1 Rt sclerotic mastoid 4.06/4.69
Rt OM

2 Rt mastoid 4.15/3.91
underdeveloped

3 N/S 4.38/3.71

4 N/S 4.42/4.60

5 N/S 4.74/4.06

6 Both mastoid 4.08/4.06
underdeveloped

N/S 3.18/3.71

N/S 4.01/3.86

9 Rt mastoid 3.45/3.47
underdeveloped

10 Lt mastoid 4.99/5.01
underdeveloped

Average value 4.15/4.11

OM: ofitis media, N/S: non-specific, Rt: right, Lt: left, LSCC: lat-
eral semicircular canal, CT: computed tomography
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Category Our study (%) Previous studies (%)

Normal 14 (30) 17-63.7

CHL 13 (28) 0—44

Mild CHL 6(13)

MHL 6(13) 3-23

SNHL 7 (15) 9-66.7
Sensorineural mid 0 8-88

frequency dip

CHL: conductive hearing loss, MHL: mixed hearing loss, SNHL: sen-
sorineural hearing loss
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