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Background and Objectives This study aimed to investigate the causes, clinical manifes-
tations, temporal bone CT findings, and audiologic results of outpatients with non-traumatic
hearing loss with air-bone gaps and intact tympanic membranes.
Subjects and Method The medical records from 2014 to 2022 of 66 patients (77 ears) with
normal tympanic membranes but who had the air-bone gap of more than 20 dB over two con-
secutive frequencies were reviewed.
Results The mean age of the patients was 46.8+17.0 years old. The mean air-bone gap was
24.8+10.3 dB. Of the 77 ears (66 patients) studied, 10 ears were surgically diagnosed with oto-
sclerosis (6 ears), ossicular discontinuity (2 ears), superior semicircular canal dehiscence (1 ear),
and unknown etiology (1 ear). Additionally, 29 more ears (28 patients) were clinically diagnosed
with silent otitis media (7 ears), otosclerosis (5 ears), thickened tympanic membrane (5 eras),
E-tube dysfunction (4 ears), ossicular anomaly (4 ears), semicircular canal dysplasia (2 ears),
and endolymphatic hydrops (2 ears). Temporal bone CT images showed normal findings in 33
ears (54.1%) and abnormal findings in 28 ears (45.9%). Patients with abnormal CT findings
had a poorer speech discrimination score than those with normal findings (p<0.05). The air-
bone gap was significantly decreased postoperatively from 30.5+12.7 dB to 6.4+4.0 dB, with
a tendency to decrease greater at a low frequency than at a high frequency.
Conclusion Among patients with air-bone gap and intact tympanic membrane, otosclerosis
was the most commonly confirmed diagnosis through surgery, while silent otitis media was
the most frequently observed diagnosis based on clinical evaluations.
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Air-Bone Gap and Intact Tympanic Membrane I Jeon SY, et al.

Table 1. Patient demographics, clinical manifestations, and diag-
nosis (n=66)

Characteristic Value p-value
Age, yr
Mean£standard deviation 46.8+17.0
Range 18—-72
Sex 0.27
Male 28 (42.4)
Female 38 (57.6)
Hearing type 0.27
Conductive 28 (42.4)
Mixed 38 (57.6)
Sidedness* 0.02
Right 28 (42.4)
Left 27 (40.9)
Both 11(16.7)
Associated symptom? <0.01
Only hearing disturbance 15(22.7)
Ear fullness 17 (25.8)
Tinnitus 33 (50.0)
Vertigo 6(9.1)
ABG* 0.02
10-19 24 (36.4)
20-29 22 (33.3)
30—-39 11 (16.7)
<40 9(13.6)
ABG frequency <0.01
Low tone 29 (43.9)
High tone 0
Pantonal 37 (56.1)
Tympanometry type <0.01
A 43(65.2)
As 10 (15.1)
Ad 6(9.1)
B 0
C 7 (10.6)
Surgical diagnosis <0.01
Otosclerosis 5(7.6)
Ossicular anomaly 1(1.5)
Ossicular discontinuity 1(1.5)
SSCD 1(1.5)
Clinical diagnosis 0.04
Silent ofitis media 7 (10.6)
Thickened TM 5(7.6)
Otosclerosis 4(6.1)
Ossicular anomaly 4(6.1)
E-tube dysfunction 4(6.1)
Semicircular canal dysplasia 2(3.0)
Endolymphatic hydrops 2(3.0)

Data are presented as n (%). *indicates a significant difference
between groups (p <0.05); tin cases where there are multiple
symptoms, they were counted as duplicates. ABG, air-bone
gap; SSCD, superior semicircular canal dehiscence; TM, tym-
panic membrane
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Conductive and mixed
hearing loss
n=66 (ear: 77)
Normal CT Abnormal CT CT not done
n=27 (ear: 33) n=26 (ear: 28) n=13 (ear: 16)

(ear: 4) (ear: 28)

(ear: 1)

(ear: 1)

Ossicular defect
n=2 (ear: 2)

Otosclerosis
n=>5 (ear: 6)

SSCD
n=1 (ear: 1)

Undiagnosed by surgery
n=58 (ear: 68)

Fig. 1. Patient flow chart showing the diagnosis of temporal bone CT and surgical confirmation for 66 patients with conductive and mixed

hearing loss. SSCD, superior semicircular canal dehiscence.

Table 2. CT findings of the temporal bone in patients with conductive and mixed HL (ear)

Conductive HL (No. of ear)  Mixed HL (No. of ear) Total (No. of ear) %
Abnormal 11 17 28 45.9
Otosclerosis 2 5 7 11.5
Radiolucency around oval window 2 3 5 8.2
High density extending from stapes 0 2 2 3.3
Ossicular anomaly 3 2 5 8.2
Superior semicircular canal dehiscence 1 0 1 1.6
Lateral semicircular canal dysplasia 0 2 2 3.3
Tympanic membrane thickening 2 3 5 8.2
Sclerotic mastoid 3 5 8 13.1
Normal 14 19 33 54.1

Total 25 36 61 100

HL, hearing loss
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Silent ofitis media Otosclerosis Ossicular anomaly E-tube dysfunction

n=7 (ear:7) n=4 (ear: 5) n=4 (ear: 4) n=4 (ear: 4)

C1 CT CT Clinical symptom and
finding finding finding tympanogram
Undiagnosed by surgery Unknown
n=58 (ear: 68) n=30 (ear: 39)
CT CT Clinical
finding finding symptom
Thickened TM Semicircular canal dysplasia Endolymphatic hydrops
n=5 (ear: 5) n=2 (ear: 2) n=2 (ear: 2)

Fig. 2. Patient flow chart showing clinical diagnosis for patients who were undiagnosed by surgery.
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Table 3. Clinical characteristics, audiology results, and CT findings of surgically or clinically diagnosed patients

No. (yAe%?s) Sex Side Clinical diagnosis Asilsr?:;fgrid (':;g) (zg) /(333(); fl:\ :::e”r?gll Tympanogram Temporal bone CT
Surgically confirmed
1 42 F R Otosclerosis - 61.3 238 37.5 Lowtone A Osteolytic lesion at fissula
ante fenestram
L Otosclerosis - 56.3 350 21.3 Low fone A Osteolytic lesion at fissula
ante fenestram
2 24 M L Ofosclerosis T 42.5 163 262 Lowtone As Normal
3 40 M L Otosclerosis - 75.0 31.3 43.8 Pantonal A Normal
4 50 F L Otosclerosis T 55.0 30.0 25.0 Pantonal As Normal
5 68 M R Ofosclerosis T 86.3 57.5 28.8 Low tone A Normal
6 68 M R Ossicular discontinuity 57.5 37.5 20.0 Pantonal Ad Normal
7 68 F R Ossicular anomaly \ 78.8 22.5 563 Pantonal A Aplasia of incus
8 41 F R SSCD \% 37.5 13.7 23.8 Lowtone A Bony defect at the superior
semicircular canal
9 59 F R Unknown T 57.5 400 17.5 Low fone A Normal
Clinically diagnosed
1 27 M R Thickened TM T 51.3 31.3 20.0 Pantonal A Thickened TM
2 55 F L Silent otitis media - 66.3 31.3 35.0 Pantonal A Sclerotic mastoid
3 66 F R Silent ofitis media T 60.0 33.8 262 Low tone A Sclerotic mastoid
4 28 M R Otosclerosis T 40.0 21.3 18.7 Lowtone A Osteolytic lesion at fissula
ante fenestram
5 24 M L Ossicular anomaly T 413 23.8 17.5 Lowtone A Ossicular separation
43 F R Ossicular anomaly T 53.8 21.3 32.5 Pantonal As Ossicular separation
7 58 M R Semicircular canal F, T 90.5 57.5 32.5 Pantonal A Aplasia of lateral semicircular
dysplasia canal
8 26 M R Thickened TM T 62.5 11.3 51.2 Pantfonal A Thickened TM
9 71 F L Thickened TM F. T 67.5 37.5 30.0 Pantfonal As Thickened TM
10 39 F L Ossicular anomaly F 37.5 250 125 Low tone A Ossicular separation
11 4] F L Endolymphatic hydrops F. T 463 350 11.3 Lowtone A Normal
12 25 F L Otosclerosis \% 46.3 350 11.3 Lowtone A Ossification of stapedial
tfendon
13 50 F R Otosclerosis T 50.0 28.8 21.2 Pantonal A Low density around oval
window
L Otosclerosis T 36.3 263 10.0 Pantonal A Low density around oval
window
14 49 F L Semicircular canal T 57.5 31.3 263 Pantonal Ad Fusion of lateral semicircular
dysplasia canal
15 21 F R E-tube dysfunction F 38.8 150 238 Lowtone C Normal
16 19 M R Ossicular anomaly - 67.5 48.8 18.8 Low tone A Deformity of malleus
17 51 M L Thickened TM F 38.8 250 13.8 Low fone As Thickened TM
18 63 F R Silent ofitis media F 61.3 350 263 Low tfone A Sclerotic mastoid
19 40 M R E-tube dysfunction F.T 38.8 21.3 17.5 Low tone C Normal
20 50 M L Silent ofitis media - 52.5 33.8 18.7 Pantonal A Sclerotic mastoid
21 63 F R Endolymphatic hydrops F. Vv 72.5 50.0 22,5 Low tone A Not done
22 61 F R Silent otitis media T 67.5 250 425 Pantonal As Sclerotic mastoid
23 30 F R Otosclerosis F, T 250 125 125 Lowtone As Low density around oval
window
24 63 F R E-tube dysfunction F 50.0 33.8 16.2 Low fone C Normal
25 52 F R E-tube dysfunction F.T 51.3 32.5 188 Pantonal C Sclerotic mastoid
26 64 M L Silent ofitis media \ 41.3 288 125 Pantonal A Sclerotic mastoid
27 25 M L Thickened TM - 90.0 57.5 32.5 Pantonal As Thickened TM
28 62 F L Silent ofitis media T 48.8 28.8 20.0 Pantonal A Sclerotic mastoid

AC, air-conduction threshold; BC, bone-conduction threshold; ABG, air-bone gap; SSCD, superior semicircular canal dehiscence;
TM, tympanic membrane; T, tinnitus; V, vertigo; F, ear fullness
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Fig. 4. Comparison of air-bone gap decrease after operation among
each frequency. The decrease at 0.5 kHz was significantly greater
than the decrease at 2 and 4 kHz (p<0.005).
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