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Pathophysiology and Classification of Eustachian Tube Disorder
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ABSTRACT

The Eustachian tube is the canal that connects the tympanic cavity with the nasopharynx, whose three main functions
are ventilation, protection, and clearance. Eustachian tube dysfunction is directly related to the pathophysiology of the
middle ear, as is the case with acute otitis media and otitis media with effusion. In the current review, we aim to provide
background information on the anatomy, physiology, and pathophysiology of the eustachian tube.
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Fig. 1. The diagram of eustachian tube. The eustachian tube connects the anterior portion of the middle ear with the nasopharynx.
In adults, the osseous portion of the eustachian tube accounts for less than one third of the length of the tube, and the cartilaginous
portion constitutes more than two thirds of the length. In resting state, the eustachian tube is closed. But during swallowing, the
tensor veli palatini muscle dilates the eustachian tube. Adapted from Korean Otology Society Eustachian Tube Dysfunction Study
Group et al.*” with permission of Korean Otology Society Eustachian Tube Dysfunction Study Group.
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Fig. 2. The three physiologic functions of the eustachian tube. (1) Protection from the nasopharynx, (2) clearance in to the
nasopharynx of secretions produced within the middle ear, (3) ventilation of the middle ear. Adapted from Korean Otology Society
Eustachian Tube Dysfunction Study Group et al.*” with permission of Korean Otology Society Eustachian Tube Dysfunction Study
Group. NP: nasopharynx, ET: Eustachian tube, TVP: tensor veli palatine muscle, ME: middle ear, TM: tympanic membrane, EC:

external canal, MAST: mastoid air cells.
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Table 1. Classification of the eustachian tube dysfunction

Dilatory eustachian tube dysfunction

Functional obstruction
Dynamic dysfunction (muscular failure)
Anatomical obstruction

Baro-challenge-induced Eustachian tube dysfunction
Patulous Eustachian tube dysfunction
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Table 2. Current ICD-10 codes for the eustachian tube dys-
function

H68.0 Inflammatory dilatory dysfunction of the Eustachian
tube

H68.1 Obstruction of the eustachian tube

H69.0 Patulous eustachian tube

H69.8  Other defined eustachian tube dysfunction

H69.9  Nondefined eustachian tube dysfunction
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Table 3. Causes of the obstructive eustachian tube dysfunction

Children
Cleft palate

Functional obstruction
Anatomical obstruction Nasopharyngeal tumor
Adenoid hypertrophy
Sinusitis

Upper airway infection
Allergy

Gastroesophageal reflux disease, GERD

Cholesteatoma or dermoid cyst
Radiation therapy

Acquired eustachian tube stricture due to eustachian tube damage
(Cleft palate surgery or L-tube insertion)

Congenital eustachian tube stenosis due to craniofacial anomalies

Down syndrome

Crouzon syndrome

Apert syndrome
Treacher-Collins syndrome
Turner syndrome

Dynamic dysfunction
(muscular failure)

Myasthenia gravis
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Table 4. Causes of the patulous eustachian tube dysfunction

Weight loss

Pregnancy

Oral contraceptives
Hormone therapy
Adenoidectomy

Radiation therapy
Poliomyelitis

Multiple sclerosis
Neuromuscular diseases
Cerebrovascular incidents
Temporomandibular joint dysfunction
Malocclusion

Craniofacial abnormalities




O[A|o &

52 90 4 9l UASHL Table 4o Hewlof ek
WA AR ORI AEA ol dT A ole sy
Ho] F3 FF0Z WAL WAL o] 4B B
4 E4S QoA 24 F48 Sl oe] A I
o L Fol AP oW AL 2T 5 Unk E,
PR el £33 45 QoA A oI5

9
O
g
2
N2
m{n
e}
ol
ol
=2
e}
of
ol
rH
o
>,
2
ﬁ‘,

% AE.PZH o] 3lR}of|A] o] A A l
Ws o] Tst= 457t Wot o] A& &30 =25
a3t

e o]:7 | RHY] T4 UAHQ T
Zof| X7go] & A7
3 T2 EAF T A3 oA A,
£ AFol EEHA S0l AP 4= Stk B B
& AHEO|EAAY ZYEA] 59 _,hg— AH83HT 9]
o OFE ARE-Z FAAZIE Aol asttt A AER
7l vjHo|t &FFA v]7 EFAQ! ipratropium bromide
7} a3} ke Bavt 9lof s & 4 ok 5}7]3’-} A}
s, 19 2, AT E, olEYd Aol FUES Al
FotAY A2l E21U 7HEEHE Aot & 5 E‘r Fat

X7 HFHo] /\]E% 2= 9]

sp4 7227 Aoty 450] BYHOR olg 715 o

g vt 7 A% F AV E7F Foldo] BS ol
A9 5ol AHH A s AL 9 FeiH A
Aolet, Tt AR olat /1% olAe] A3t 7|43t o]
#7152 AndoR BhE & Uk E79 $AR Fo|g
o] ZEA9l A2 k9 ShEl Ao] Aplolch, BAY olke]

= olg HAs7] I3t mySol
AtElEA o R L Folg R0 ol|5e] Hrie} o]
s gt A7 @) Agslolor 3 Ao Amer

Acknowledgements
Not applicable.

Funding Information
Not applicable.

Conflicts of Interest
No potential conflict of interest relevant to this article was

reported.

ORCID
Se A Lee, https://orcid.org/0000-0002-6263-1903
Chi-Kyou Lee, https://orcid.org/0000-0001-5380-1651

Author Contribution

Conceptualization: Lee CK.

Data curation: Lee CK.

Formal analysis: Lee SA.

Investigation: Lee SA.

Writing - original draft: Lee SA.

Writing - review & editing: Lee SA, Lee CK.

Ethics Approval
Not applicable.

References

1. Lee HY. Diagnosis and treatment of patulous Eusta-
chian tube-review. Korean J Otorhinolaryngol-Head
Neck Surg 2004;47(3):197-205.

2. Bluestone CD. Eustachian tube: structure, function,
role in otitis media. Hamilton, ON: BC Decker; 2005.

3. Sudo M, Sando I, Tkui A, Suzuki C. Narrowest (isth-
mus) portion of eustachian tube: a computer-aided
three-dimensional reconstruction and measurement
study. Ann Otol Rhinol Laryngol 1997;106(7 Pt 1):
583-8.

4. Chen T, Shih MC, Edwards TS, Nguyen SA, Meyer
TA, Soler ZM, et al. Eustachian tube dysfunction (ETD)

in chronic rhinosinusitis with comparison to primary

https:/doi.org/10.35420/jcohns.2022.33.4.165 | 171



10.

11.

12.

13.

14.

15.

172

ETD: a systematic review and meta-analysis. Int Fo-
rum Allergy Rhinol 2022;12(7):942-51.

Nicholas BD, Kiprovski A, Perez D, Mehta R, Murphy
MK, Li Z, et al. Changes in Eustachian tube mucosa
in mice after short-term tobacco and e-cigarette smoke
exposure. Laryngoscope 2022;132(3):648-54.

Taylor B, Evans JN, Hope GA. Upper respiratory tract
in cystic fibrosis. Ear-nose-throat survey of 50 chil-
dren. Arch Dis Child 1974;49(2):133-6.

van der Baan S. Primary ciliary dyskinesia and the
middle ear. Laryngoscope 1991;101(7 Pt 1):751-4.
Kumar P, Timoney JF. Histology, immunohistochem-
istry and ultrastructure of the equine tubal tonsil. Anat
Histol Embryol 2005;34(3):141-8.

Aoki H, Sando I, Takahashi H. Anatomic relationships
between Ostmann’s fatty tissue and eustachian tube.
Ann Otol Rhinol Laryngol 1994;103(3):211-4.

Chang KH, Jun BC, Jeon EJ, Park YS. Functional
evaluation of paratubal muscles using electromyogra-
phy in patients with chronic unilateral tubal dysfunc-
tion. Eur Arch Otorhinolaryngol 2013;270(4):1217-21.
Sapci T, Mercangoz E, Evcimik MF, Karavus A, Goz-
ke E. The evaluation of the tensor veli palatini muscle
function with electromyography in chronic middle ear
diseases. Eur Arch Otorhinolaryngol 2008;265(3):271-
8.

Goulioumis AK, Gkorpa M, Athanasopoulos M,
Athanasopoulos I, Gyftopoulos K. The eustachian tube
dysfunction in children: anatomical considerations and
current trends in invasive therapeutic approaches. Cu-
reus 2022;14(7):e27193.

Schilder AG, Bhutta MF, Butler CC, Holy C, Levine
LH, Kvaerner KJ, et al. Eustachian tube dysfunc-
tion: consensus statement on definition, types, clin-
ical presentation and diagnosis. Clin Otolaryngol
2015;40(5):407-11.

O’Reilly BJ. Middle ear effusions and myasthenia gra-
vis. J Laryngol Otol 1988;102(2):169-70.
Hamrang-Yousefi S, Ng J, Andaloro C. Eustachian
tube dysfunction [Internet]. 2022 [cited 2022 Dec 1].

Available from: https://www.ncbi.nlm.nih.gov/books/

| http:/www.jcohns.org

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

NBK555908/

Smith ME, Tysome JR. Tests of Eustachian tube func-
tion: a review. Clin Otolaryngol 2015;40(4):300-11.
Ikehata M, Ohta S, Mishiro Y, Katsura H, Miuchi S,
Tsuzuki K, et al. Usefulness of the saccharin test for
assessment of eustachian tube function in patients with
chronic otitis media with perforation. Otol Neurotol
2017;38(1):60-5.

Lee JM, Lee HJ. Eustachian tube function test. Korean
J Otorhinolaryngol-Head Neck Surg 2022;65(4):193-
201.

Teixeira MS, Swarts JD, Alper CM. Accuracy of the
ETDQ-7 for identifying persons with eustachian tube
dysfunction. Otolaryngol Head Neck Surg 2018;
158(1):83-9.

Casselbrant ML, Mandel EM, Fall PA, Rockette HE,
Kurs-Lasky M, Bluestone CD, et al. The heritability
of otitis media: a twin and triplet study. JAMA 1999;
282(22):2125-30.

Diamant M. Size variation of the mastoid air cell sys-
tem according to Wittmaack, Schwarz and Diamant.
Acta Otolaryngol Suppl 1954;118:54-67.

Prellner K, Hallberg T, Kalm O, Ménsson B. Recurrent
otitis media: genetic immunoglobulin markers in chil-
dren and their parents. Int J Pediatr Otorhinolaryngol
1985;9(3):219-25.

Juszezak HM, Loftus PA. Role of allergy in eustachian
tube dysfunction. Curr Allergy Asthma Rep 2020;
20(10):54.

Lazo-Séenz JG, Galvan-Aguilera AA, Martinez-Or-
daz VA, Velasco-Rodriguez VM, Nieves-Renteria
A, Rincon-Castaiieda C. Eustachian tube dysfunc-
tion in allergic rhinitis. Otolaryngol Head Neck Surg
2005;132(4):626-9.

Heavner SB, Hardy SM, White DR, McQueen CT,
Prazma J, Pillsbury HC 3rd. Function of the eustachian
tube after weekly exposure to pepsin/hydrochloric
acid. Otolaryngol Head Neck Surg 2001;125(3):123-9.
White DR, Heavner SB, Hardy SM, Prazma J. Gastro-
esophageal reflux and eustachian tube dysfunction in
an animal model. Laryngoscope 2002;112(6):955-61.



O[A|o &

27.

28.

29.

30.

3L

32.

33.

34.

35.

Poe DS, Abou-Halawa A, Abdel-Razek O. Analysis of
the dysfunctional eustachian tube by video endoscopy.
Otol Neurotol 2001;22(5):590-5.

Samuelson ME, Nguyen VT. Middle ear effusion in
Down’s syndrome patients. Nebr Med J 1980;65(4):83-
4.

Maris M, Wojciechowski M, Van de Heyning P,
Boudewyns A. A cross-sectional analysis of otitis me-
dia with effusion in children with Down syndrome. Eur
J Pediatr 2014;173(10):1319-25.

Muntz HR. An overview of middle ear disease in cleft
palate children. Facial Plast Surg 1993;9(3):177-80.
Alper CM, Losee JE, Mandel EM, Seroky JT, Swarts
JD, Doyle WI. Pre- and post-palatoplasty eustachian
tube function in infants with cleft palate. Int J Pediatr
Otorhinolaryngol 2012;76(3):388-91.

Flores RL, Jones BL, Bernstein J, Karnell M, Canady J,
Cutting CB. Tensor veli palatini preservation, transec-
tion, and transection with tensor tenopexy during cleft
palate repair and its effects on eustachian tube function.
Plast Reconstr Surg 2010;125(1):282-9.

Su CY, Hsu SP, Chee CY. Electromyographic study of
tensor and levator veli palatini muscles in patients with
nasopharyngeal carcinoma. Implications for eustachian
tube dysfunction. Cancer 1993;71(4):1193-200.

Myers EN, Beery QC, Bluestone CD, Rood SR, Sigler
BA. Effect of certain head and neck tumors and their
management on the ventilatory function of the eusta-
chian tube. Ann Otol Rhinol Laryngol Suppl 1984;114:
3-16.

Tailor BV, Smith ME, Hutchinson PJA, Tysome JR.
Outcome measures for Baro-challenge-induced eusta-
chian tube dysfunction: a systematic review. Otol Neu-
rotol 2018;39(2):138-49.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Sadé J, Ar A. Middle ear and auditory tube: middle ear
clearance, gas exchange, and pressure regulation. Oto-
laryngol Head Neck Surg 1997;116(4):499-524.
Oshima T, Ogura M, Kikuchi T, Hori Y, Mugikura S,
Higano S, et al. Involvement of pterygoid venous plex-
us in patulous eustachian tube symptoms. Acta Otolar-
yngol 2007;127(7):693-9.

Kawase T, Hori Y, Kikuchi T, Sato T, Oshima T, Taka-
hashi H, et al. Patulous eustachian tube associated with
hemodialysis. Eur Arch Otorhinolaryngol 2007;264(6):
601-5.

Reiss M, Reiss G. Patulous eustachian tube--diagnosis
and therapy. Wien Med Wochenschr 2000;150(22):454-
6.

Wang SZ, Wang WF, Zhang HY, Guo M, Hoffman
MR, Jiang JJ. Analysis of anatomical factors con-
trolling the morbidity of radiation-induced otitis media
with effusion. Radiother Oncol 2007;85(3):463-8.
Chen CY, Young YH, Hsu WC, Hsu MM. Failure of
grommet insertion in post-irradiation otitis media with
effusion. Ann Otol Rhinol Laryngol 2001;110(8):746-
8.

Sun H, Cao C, Qiu X, Hu J, Zhang J. Efficacy of bal-
loon dilatation of the eustachian tube in patients with
refractory otitis media with effusion after radiotherapy
for nasopharyngeal carcinoma. Am J Otolaryngol
2020;41(6):102724.

Ghadiali SN, Banks J, Swarts JD. Effect of surface ten-
sion and surfactant administration on eustachian tube
mechanics. J Appl Physiol (1985) 2002;93(3):1007-14.
Korean Eustachian Tube Dysfunction Study Group.
Current opinion in diagnosis and treatment of e-tube

disorder. Seoul: Sejong; 2021.

https://doi.org/10.35420/jcohns.2022.33.4.165 | 173



