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[Abstract)

Background: Hyperbaric oxygen therapy (HBOT) is a treatment method that delivers pure
oxygen in a high-pressure environment to improve hypoxic conditions. However, pressure
fluctuations can cause otalgia.

Objective: To investigate the incidence and underlying factors of ear pain during HBOT at our
facility.

Methods: A total of 126 patients who underwent HBOT between December 19, 2022, and
December 19, 2023 (1,717 treatment sessions), were analyzed. Patients were categorized by sex,
age group, disease type, and whether it was their first or a subsequent treatment. The incidence
rate of otalgia and the pressure at which otalgia occurred in each subgroup were examined.
Results: The overall incidence rate of otalgia was 8.4%. Incidence was particularly high in
elderly patients aged eighty and above, as well as in those undergoing HBOT for the first time.
Otalgia tended to occur more frequently during the initial pressurization phase. These findings
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suggest that reduced Eustachian tube compliance due to aging and lack of adaptation to pressure

changes are contributing factors.

Conclusion: Special attention should be paid to the risk of otalgia in elderly patients, during

initial HBOT sessions, and in the early stages of pressurization. Careful monitoring and

measures to alleviate otalgia are essential.

hyperbaric oxygen therapy, middle ear barotrauma, inner ear barotrauma
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AF i 3 0 H 6 %6 AR 3 1d 10~29 7% T Hd 42 100 K

YIMHIARA M (10%) THotzo EXHT
Wigd2%&0~30:1KAf b (40%), 31~5:0
AA Y (0%), 51~7:0KA b+ (0%), 71~
147:0F 4 >~ b (0%) THo7 (R7-B, p=
0.178, Cochran-Armitage test)o 30 % ~39 & Tl
120 KA Y MHERA VN (42%) THo 7z
FEX 7 CHBT 5L 0~30:2KR14 > F (67%),

31~50:1KA >~k (33%), 51~70:1KA >~k
(33%),71~147 : 1 A » b (33%) Th-7: (F
7-B, p=0540, Cochran-Armitage test), 40 &~
497K TIE 480 KA » 12K A ¥ b (25%)
Tholze EXGTHETSHE 0~30:4K1F
(33%), 31~50:3K 4 v b (25%), 51~70:
2RA VN (L7%), 7T1~147 384 ¥+ (25%)
Th o7z (F7-B, p=0601, Cochran-Armitage
test)o 50 E~59 K TITE I KA > M 28 KA
v B0%) THolze HXHGTHEKT S E 0~
30: 7R A ¥ b (B30%), 31~50:6 K 4 ~ b
(25%), 51~70:8 KA ¥ b (34%), 71~147:
TRA Y (B0%) THo7: (F7-B, p=0.864,
Cochran-Armitage test) o
60 H~69 M TIET 1744 KA ¥ Fp 46 KA ~
b (26%) THolzo X THEKT S E 0~

30:16 X4 ~ F (87%), 31~50:13 K4 ~ b
(30%), 51~70:8 K4~ (1.8%), 71~147:

9RAL b (21%) THo7- (F7-B, p=0082,
Cochran-Armitage test)o 70 i&~79 i#% Tl 4 2,152
RA MBI ALY (40%) Tholzo HEXG
THET5HE0~30:33K1 b (61%), 31~

50:22 K4 ~ ¢ (41%), 51~70:16 KA ~ b
(30%), 71~147:16 K4 >~ b (30%) THo7-
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x£7. EXPBOEBRELEE (n=6,868)
(A] &

—— BAIERE & e o B
EX4 2561 I (n=1,420) R s 436) B804 B USRS (n=632) % Ot(n=1,380)
(PSIG) —
HiES HEE p value HES HiafE p value HER HEE p value HEEE ERafE p value
0~3.0 15(4.2%) 340(95.8%) 27(3.1%)  832(96.9%) 1(0.6%)  157(99.4%) 34(9.9%) 311(90.1%)
3.1~5.0 11(3.1%) 344(96.9%) 0511 30(3.5%)  829(96.5%) 0.043 2(1.3%)  156(98.7%) p=0.254 25(7.2%) 320(92.8%) p=0.001
p=0. p=0.
5.1~7.0 10(2.8%) 345(97.2%) 20(2.3%)  839(97.7%) 4(2.5%)  154(97.5%) 16(4.6%) 329(95.4%)
7.1~14.7 12(3.4%) 343(96.6%) 16(1.9%)  843(98.1%) 3(1.9%)  155(98.1%) 15(4.3%) 330(95.7%)
AEr 48(3.4%) 1372(96.6%) 93(2.7%)  3,343(97.3%) 10(1.6%) 622 (98.4%) 90(6.5%) 1,290(93.5%)
(B] &FimpXs
10~295% 30~395% 40~495% 50~597% 60~697% T0~795% 80U E
EX4 (n=100) (n=120) (n=480) (n=944) (n=1,744) (n=2,152) (n=1,328)
PSIG 5 y y y r F y
( ) Hf HasE p value Hﬁ’% Ef p value Hﬁﬁ Héf; p value Ef Ef p value H%E Ef p value Hﬁ’% Hﬁf p value Hﬁ% Hf p value
0~3 1 24 2 28 4 116 7 229 16 420 33 505 14 318
(@0%)  (96.0%) (6.7%)  (93.3%) (3.3%) (96.7%) (3.0%) (97.0%) (3.7%)  (96.3%) (6.1%)  (93.9%) (4.2%) (95.8%)
3.1~5.0 0 25 1 29 3 117 6 230 13 423 22 516 23 309
. . (0.0%) (100%) B (3.3%) (96.7%) (2.5%) (97.5%) (2.5%) (97.5%) (3.0%) (97.0%) (4.1%) (95.9%) (6.9%) (93.1%)
- . ” p=0.178 . 5y P=0540 5 g P=0.601 s g P=0864 s wg P=0082 % apy P=0005 s7 p=0245
. . (0.0%) (100%) (3.3%)  (96.7%) (1.7%) (98.3%) (3.4%) (96.6%) (1.8%) (98.2%) (3.0%) (97.0%) (4.5%) (95.5%)
71~147 0 25 1 29 3 117 7 229 9 4217 16 522 10 322
. . (0.0%) (100%) (3.3%)  (96.7%) (2.5%) (97.5%) (3.0%) (97.0%) (2.1%)  (97.9%) (3.0%) (97.0%) (3.0%) (97.0%)
pen 1 99 5 115 12 468 28 916 46 1,698 87 2,065 62 1,266
o (1.0%)  (99.0%) (4.2%) (95.8%) (2.5%) (97.5%) (3.0%) (97.0%) (2.6%)  (97.4%) (4.0%)  (96.0%) (4.7%) (95.3%)

(F 7-B, p=0.005 Cochran-Armitage test)o 80
MU TIZ A 1328 B4~ b 62 KA~ b (47%)
Tholze ERGTHIETSE 0~30:14K14 >
b (42%), 31~50:23 KA b (69%), 51~70:
1584 (45%), 7T1~147:10 KA ¥+ (30%)
THo72 (RT7-B, p=0245 Cochran-Armitage
test) o

W (n=126) - FEMEEE (n=1591) TH
WA REPRB L2225, Bl N-HRT
B - JEWREEZNENITB T N (437%),
90 AN 57%) ThHotzo WWHFEPOEZRER & L
TRHAL, BREL A XY N LA R 7
HrCix, #IIBIEE & IER)BIRE o [ C il i 12 R 2
#u R 7 (p <0001 for log rank test, p < 0.001
for Wilcoxon test)o PEBITR L T FEROKH
Tho7z (E1),

P, EEEH (n=1717) I2BWT, HiF
XD EHERRIEE R 7ERNIZ 2 THY, Fo
)5 1 TIRZORITHBFEOMBD T HE T D > 72
A, LB EOMBEN TE L h otz 2 B
WL ) HRIEGERI~OZZ % 2L NI 7 1
Tholz (LB, MR L THFEEZIT-
72 38 X H B lME R CHOZ B AHIIE TH - 7272
DA L72) 0

EPHEE LTI, EHRDS fF, FEDT 2
DOz, BRI AL & LCid, SEYIB
20k, HE - BIIZX B AL A
SR o IEBID A R TH - 72,

[Z=]

WHRE L2 ERHFROHFEBAERILE4% TH >
=0 80 UL L O EkE B TRV ER ISR RO
bN7z,

Ishijima?, FH &Y oF LRI EEET T
DG EAR DI L IL, EICEVE R
HEOEGHWWAL, KFH»rHPd 35, HE
BRAFIIBWTIE, HoORAT 2 8L Sk
PR 2 Ik E AR A L, AIkfbasED 2 &
XD, arTIA4 T RGN EL B oTVL T
L67 ME— D HEB AN T B IR
WPV L, IBIAARICE &b o Tl 2
&V BEIEEN TV D, FEEIS, TNl ARE D
WX D F A M URIRIERA L, FEMHEICE
T I BRALKRE O kA % 5260 58, fEEhIBI RIS
DWTHERREMA O FH D (sonotubometry :
SNT) TaEli L7z Rick b e, 7THUTOL
W TIESNT T H & B KO kML 60~70%
LML, 10~50 i TIX 80% HIE TH %A%, T
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Kaplan-Meier survival estimates

1.00 ==
0.75
— PE
0.50
20 --- #9E
0.259
0.004
1] 5 10 15
Analysis time
Number at risk
| 126 80 74 0
FME 1591 1545 1509 0
A&tk
Kaplan-Meier survival estimates
1.00 o S
_______________________
0.754
5 -—- ¥4
0.251
0.00
0 5 10 15
Analysis time
Number at risk
wE 75 48 45 0
@ 867 837 814 0
B: 3%
Kaplan-Meier survival estimates
100 ————— . ____ — o
0.754
— e
0.50 --- #9E
0.254
0.00
0 5 10 15
Analysis time
MNumber al risk
HE 51 32 29 0
ENE 724 708 695 0
C: %%

1 268 OCETER L A-¥EE - JEFEEEICH
1T 2E&EE (Kaplan-Meier HfR)

PIFEIZERT L 60 i L £ Tlx 50~60% Td - 7z &
W IN T2, ZEHYFKICOWTS HE
BREM A O B E A B 7 (tubotympano-
aerodynamography : TTAG i) 12BWT, N
FNVNFHTHENHK L72E &0 BIFELEICD
WTHE SN TV S, 0 1%, 8L T oL)e
TIXHEEPBH K L7 & &0 HBHPEFE X 300mmH20
Hi 2 Td o> 7228, 10~50 % T & 400mmH,0 Hij %

P27 kR

b

Vol. 60 (4), Dec. 2025

TH Y, 50 % AR Tl 550mmH,0 Fi £ & &5 5
HEE AL ETH o728 LTV D, KIFETD,
EREEB X OHEBR R E D 5128V T L ERRE
J@S 155 2 L CHBERN AT A
b7z enn, NP EREAE) A7 D—KE
Ay (W

PRI BV TR AREE B H R F8 A4 3 I AR 2 PE
EARR R IEm AR SN o lz2 &h b, &
PR O NG ZEAC DS B S IE 58 A AT L
TWAWREMEAVRIE S N7z HARANLZEDBRED
EIAERE 505 L ShTwaY, Kbk, M
BBICT A MOy v OGsEaEIETL, KK
BLONROMBESAEIKT T 52 & 2l
LTWwWa2,

HEX AT 2NHFONEENRIE, §iF/MREIIR
® meatal loop 2> 540 L, WHEWNZ ETL %
A0 BHEAIRE, NEAEE, 725 NICNE RIS
MEMBELTWBEY, T2, BHENERICOAT
% B OIEEC I 1L, HEORFBEICH
HU, BRENNOMSHERICOREE 52 5L%
ZAENTWDEY, TNHDHIRNS, RIVE VG
WO TIZHE ) TEBRIRBE D Z LA H A FEAE I
R, TORGE L CTHWARIET A et
VhHhbHEEZONS,

HEBEB L OHEEGRICB) 2 HRsEEo
TS DA EEIRO L o7z, /NEW
TORRME LT, BHIRLTHZEDLS, B
BIZEINT L - TZEICHE R LR 3 VW
HETHY, BXREBRESOSTEDOZICIESL LR
TWEEZLNTVWBEY, WELY 2XpLE, B
ZOHERGIMEDOAIBEEDIFIY T 19mm £
<, HAEMWHEITORKIEDS B %25 F1 T 0.8mm
BRICEWERELTWS, 2DXHIZ, B
TIRHENE S ORBET BN L 9 7-
DIEHEE BT 2 BB ERICHRELRD R
NolzlEZ b,

BRI R E D R = 2 — 1 T 5 i el
BB TEZL TS5 2 L 2B S 202
L, WHIZREL V=T A2 /R L
727, RERFEHOBALL L 7 o TRHADE
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b3 29I [XARHEER] 5V [R5
EMFENTWA, wxF—=a2—2f (WHh) &
0 — MESEAAT 5 72 [ REATA 2020 (& H %K
16482 \) 12k, “R&FzdboTwEdnr?”
EWVWI)EMIICAL, LMIx43% D “H D7, 35%
2 Do TVBEEDNT L LEZT-DIZHL, B
PEZZENZN20% & 271% TH o729, T OFERD
5, HEIFHEICHARTREZRIIH T 5 K2
AR WA RIE S, P EEZ RIS L
7B LR BB CH IR X BEE T 5 2
&T, BIREEIMEE RAEIEET B BT W
EEZOND, oT, TWIZBLHEHEEENA
72BEDIEZALNDNAIS A3  EHAE LT OGRS
BT W EHEH S R B,

HR TS & 1 O KRR BREE B X N2 o fthgi
TR BR S A 38 AMK T 9 % IR0 72 16
AT SRS, ZE5EVEHENE, 5 869 B OV
BETIIABEENRONR o720 HEHNOEL
IZ B PIRE T O B IS O $E5R R P A R 2
H2BEEZSNTWDY, 225V 13 45 b
A INVREG, N v KIE R EASEIA L
WENTWBEY 7-DHEBP O EISE DMK T
LCWAWREED D Do REFFETIE, 28581
FEICBWTAIEN#HPHIC BT —EDH I ER
BBEIN TV LT, CRASOEBERIE
HIZZroTwab b s,

X o B A =1L, JEMmEES X O4E#
RejE, AR S HELIMIB VT O0~3 X Tikd i
MEBALAERE D> & MEA TR AT THR IS B
AT 9 2 AR 2@ PE25ER0 b7z, HBOT
DEFETES1Z 2~3ATA TH YV K% 10m~20m
MYIZH 725, KETORTIEZ 1REE L
Bty 1L o AR % K% 10m 12> Twl E, &
KO 1/2 @ 500mL Wi 3 5. AR, &
B 20m 7205 30m IERE L 225, SR BRI
/355 1/412% 0, 1/12 ®* 83mL L » I L
TWHRWZ &Il b, —BICIE, & EFEE
%138, XDHBLHKEPLETH D LBHRS
N HEH, ERIZIEERRoZTE  THEE L
B3, LERHERESEEIINAT 2 20

125 SUE R SR TG HEMIE IR 00 H D FE AR

HBOT (2B 2 MERIZIZFENB LR T Ao
THIREOBHEN WAL, HRISEFRIMET L
LEZOLND,

WA O B AR IIIEPRBEL D 5
, MBI BVW IO AELERZRD T,
K55 IR T O HERERE T BB 02k
FOVHEWNERLRLTWIA T THSHEBITNY
bo Tz, ALY X, mRAEREERICIBITS
FrHLEE O 2R, HkEoa v s>
»®, HBOT EDOANLHRICAH Th o7z & it
HLTWb, NMEARBOEKZERLZ LT, I
FEAZMEIS UANZE AR S, HRSSE WA L7z
WHEVED D % o

AWFFE T, 147 PSIG F TIMHE.2ZETE /2
JEB AR E L7290, wE T s %
TOERPHE LYy — 2R, ALY AFa2—7
AR EOMNERIZ L) B & 2SS 22 ) B
FWRRB L7 — A2V TIIEE L TWiw,
F7o, MAERCKRALZ EOBEERN, FHPR
&, R 70 & OBREE T, 0 R B R 5 1k
R 20 EOME T EPEEREFE L > TRE 5
CEIZEBNA TAREGEN TV REEIZ R E
TERV,

[#55R]

SEOFEIZLY, HFOFARN 2 BARIC
WAL 5 Z EAITE 72 BRI, FIBEITGHERE,
JEAIY, 80 ik A T H S8 AR S s B W AT A
bN7z. HBOT ICHEFH T 24 1L, Sk, G
WL OTIMEM B TIIINER OB 2, i
WOBEIIMA, FFICASIAT) S LEBUETDH
bo SRIOPHATITEZERN, BERF, MEhH
FEOEWEZERELTBELT, INHOERIZOW
THMRLMHEL THRE 58T, XDEET
Pl 2 E AR A HIE L 72w,

(%]

a XOVERACH 72, HHFFERIZET—%
DT TOIRE N272E T L, BOE#HOEE
FLE¥ 72, BAELR - BEMA—RIZES
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