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ABSTRACT

Background and Objectives: When the eustachian tube fails to open properly, leading to inadequate ventilation or
difficulty equalizing external pressure, it is diagnosed as dilatory eustachian tube dysfunction. If the E-tube remains
open without proper closure after opening, it is classified as patulous eustachian tube dysfunction. This study aims to
classify groups based on Eustachian tube (E-tube) opening and closure states, analyze sonotubometry characteristics
within each group, and provide foundational data for E-tube function testing. Materials and Methods: This study
analyzed 752 ears from who underwent sonotubometry, categorized into three groups: Normal 147 ears, patulous
eustachian tube dysfunction (PET) 81 ears, and dilatory eustachian tube dysfunction (ETD) 41 ears. E-tube opening
duration time and changes in sound magnitude were compared among the groups. receiver operating characteristics
(ROCQ) analysis was performed to determine cut-off values for differentiating ETD from Normal based on E-tube
opening and closure status. Results: The ETD group had significantly shorter E-tube opening duration time compared
to both the Normal and PET groups. Conversely, the PET group had significantly longer opening duration time than
the Normal group. Additionally, the ETD group showed significantly smaller changes in sound magnitude compared to
the other groups, while the PET group had significantly larger changes compared to the Normal group. Cut-off values
for normal E-tube function were 242.50 ms for opening duration time and 6.435 dB for changes in sound magnitude.
Conclusion: Sonotubometry is highly sensitive and specific for assessing normal E-tube function and diagnosing PET
and ETD, making it essential for evaluating E-tube disorders.
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Table 1. Number and age of subjects in each group
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Normal (SD) PET (SD) ETD (SD)
N (ear) 147 81 41
Age 43.41 (15.066) 42.32 (16.793) 46.32 (16.976)

SD: standard deviation, PET: patulous eustachian tube dysfunction, ETD: dilatory eustachian tube dysfunction.

https://doi.org/10.35420/jcohns.2024.35.4.138 | 139



O|2H&!&t0]| 2 Sonotubometry?| EM

E§§71|td/k1

o|#9] FjH o Fo] mE Z At sonotubometry] 2
= v wsH7] Yd3f SPSS version 27(IBM, Armonk, NY,
USA) BAZZ IS o]8oto] SHIEE Kruskal-Wallis 2
A& o]gsto] ZF ko] &4 W4 vustylon, 34 ¥
5 ol FAARI MRS gRIst] 9 ROC &4

< 53] cut-off valueE BRIttt

ZF 9] sonotubometry 2T GAH O] H2- Q159 &
=2 7 400 ms W9 ol TAHAIZEO] e o™ (Fig.
1), olINHZY AF- ol Al /O E Qlste] AxA
9] £¥0] 100 dB m|qto]HA Ao gt o] Azt A
ojTIG Al A2]A7]9] WIkE ST 4 fle HAAHFg.
2)2} A7l & o]o] g AEH|E X|4EE ‘open plateau
pattern’o] 5= tl4AHFig. 3), ol TAMTAIZIO] A4

o] s} 7& 9 Aol UErTh o, AR ¥
T Sl 297 iAol A AlRlskal o, ‘open
plateau pattern’©] ¥A§5to] 2,000 ms o4 7= F¢-
ol 2,000 ms&E EAste] EASHGITh oS Hde
B AL R Qs QIFoNA 9 ATHsle S AANL £
olkofA A9 W3t FHEA = AHI(Fig. 42+ B4
kol vs ol AT o] B, Aej=A7]9] WS}t A2
&l o] Urebgth(Fig. 5).

oj@/fm oo W2 7+ 9] sonotubometry?] ATt
£ 4% A, o|IAIRe] S A TelA 379.80
ms(130.280), PET Hol4 567.47 ms(378.186), ETD &
ol Al 115.12 ms(152.948)F Lrel} ZF Jeke] o] BrfHbAl
2ol F-EJjt Apol7F Ykt on, o] i Al AE]A7]9] W
slo A& Aol A 17.402 dB(8.075), PET HehollA
21.262 dB(9.648), ETD FtollA] 5.884 dB(8.279)2 Lte}
U ZF Jte] o] e Al A8]H7]9] I Folgt 2
o]7} b tH(Table 2).

SPEAKER: 114dB [R5
— —

Duration | 400 | | 360 || ms
| — ]

Cht
External Auditory
S.P

CAL= |
50dB

Ch2
Phanynx
Noise

0.5s/div

SPEAKER: 113dB

Duration

Ch1
External Auditory
SP

CAL=
50dB

Ch2
Phanynx
Noise

0.5s/div

Fig. 1. Sonotubometry results of normal eustachian tube. CAL: cali-
bration.

Fig. 3. Sonotubometry results of open plateau pattern PET. CAL:
calibration, PET: patulous eustachian tube dysfunction.
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Fig. 2. Sonotubometry results of continuous PET. CAL: calibration,
PET: patulous eustachian tube dysfunction.
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Fig. 4. Sonotubometry results of ETD. CAL: calibration, ETD: dilatory
eustachian tube dysfunction.
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Fig. 5. Sonotubometry results of short-term open ETD. CAL: calibra-
tion, ETD: dilatory eustachian tube dysfunction.
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Fig. 6. Differences in sonotubometry opening duration time be-
tween groups. PET: patulous eustachian tube dysfunction, ETD:
dilatory eustachian tube dysfunction.
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Fig. 7. Differences in sonotubometry desibel elevation between
groups. PET: patulous eustachian tube dysfunction, ETD: dilatory
eustachian tube dysfunction.

Normal (SD) PET (SD) ETD (SD) p-value
Sonotubometry opening duration time (ms)  379.80 (130.280) 567.47 (378.186)  115.12 (152.948) <0.001
Sonotubometry decibel elevation (dB) 17.402 (8.075) 21.262 (9.648) 5.884 (8.279) <0.001

SD: standard deviation, PET: patulous eustachian tube dysfunction, ETD: dilatory eustachian tube dysfunction.
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Fig. 8. ROC analysis according to sonotubometry results. ROC: re-
ceiver operating characteristics.
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Table 3. Sensitivity and specificity of sonotubometry opening duration time for ETD and normal (ms)

Sensitivity Specificity Sensitivity+specificity
202.50 0.925 0.220 1.706
207.50 0.912 0.805 1.716
212.50 0.912 0.829 1.741
220.00 0.905 0.829 1.734
227.50 0.898 0.829 1.727
242.50 0.891 0.878 1.769
247.50 0.884 0.878 1.762
252.50 0.878 0.878 1.756
257.50 0.871 0.878 1.749
262.50 0.864 0.878 1.742
270.00 0.837 0.878 1.715

ETD: dilatory eustachian tube dysfunction.
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Table 4. Sensitivity and specificity of sonotubometry decibel elevation for ETD and normal (dB)

Sensitivity Specificity Sensitivity+specificity
5.628 0.952 0.634 1.587
5.818 0.946 0.634 1.580
6.010 0.932 0.659 1.591
6.135 0.932 0.683 1.615
6.310 0.932 0.707 1.639
6.435 0.925 0.732 1.657
6.625 0.918 0.732 1.650
6.755 0.912 0.732 1.643
6.945 0.898 0.732 1.630
7.190 0.891 0.732 1.623
7.375 0.844 0.732 1.616

ETD: dilatory eustachian tube dysfunction.
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