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ABSTRACT:

Ear barotrauma is a frequent condition caused by rapid pressure changes during air travel, primarily affecting the
middle ear due to Eustachian tube dysfunction. Symptoms range from mild discomfort and transient hearing loss to
severe pain, tympanic membrane rupture, and inner ear complications. This review is based on electronic literature
using the best available evidence from PubMed, Medline, Google Scholar, This review discusses the pathophysiology,
risk factors, clinical manifestations, diagnosis, management, and prevention of air travel-related ear barotrauma.
Evidence-based preventive strategies and treatment options are highlighted to minimize its impact on travellers.
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INTRODUCTION:

Air travel exposes passengers to significant
atmospheric pressure variations, particularly during
ascent and descent. The inability of the Eustachian
tube to equalize these changes leads to middle ear
barotrauma, a condition that affects up to 10% of
airline passengers and 25-30% of scuba divers.:2
Barotrauma can range from minor discomfort to
tympanic membrane perforation, perilymphatic fistula,
and permanent hearing loss.® Travellers with upper
respiratory infections, allergic rhinitis, or Eustachian
tube dysfunction are at increased risk.* Understanding
its pathophysiology and management is crucial for
reducing morbidity, particularly among frequent fliers
and aviation professionals

Pathophysiology:

The Eustachian tube is responsible for pressure
equalization between the middle ear and external
environment. Dysfunction of this mechanism results in
negative middle ear pressure, retraction of the
tympanic membrane, and vascular congestion.’

1. Ascent (Takeoff): Decreasing external
pressure allows middle ear gases to expand
and escape passively through the Eustachian
tube, usually without symptoms.®

2. Descent (Landing): Increasing external
pressure compresses the middle ear cavity,
requiring active Eustachian tube opening to

equalize pressure. Failure to do so leads to
inward tympanic membrane deformation, pain,
and potential rupture.’

3. Histopathologic studies demonstrate that
prolonged pressure gradients can cause
capillary hemorrhage and serous transudation,
leading to hemotympanum and conductive
hearing loss.® Severe cases may involve round
window rupture and perilymph leakage,
resulting in sensorineural deficits and vertigo.’

Clinical Presentation:

Symptoms vary from mild discomfort to severe pain
and auditory dysfunction:

1. Mild barotrauma: Ear fullness, transient
conductive hearing loss, mild discomfort.

2. Moderate barotrauma: Increased ear pain,
tinnitus, serous or hemorrhagic middle ear
effusion.

3. Severe barotrauma: Tympanic membrane
rupture, vertigo, persistent hearing loss due to
inner ear involvement.

4. Otoscopic  findings include  tympanic
membrane retraction, bulging, or hemorrhage.
Audiometric tests may reveal a conductive
hearing loss pattern, while tympanometry
confirms abnormal middle ear compliance.
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Risk Factors:
Several factors predispose individuals to ear
barotrauma:

1. Physiological factors: Poor Eustachian tube
function, nasal septal deviation, cleft palate
history.

2. Medical conditions:  Upper respiratory
infections, chronic rhinosinusitis, allergic
rhinitis, recent otologic surgery.

3. Environmental factors: Rapid altitude changes,
frequent air travel, high-altitude activities
(scuba diving, mountain climbing).

4. Medication use: Decongestants,
antihistamines, and corticosteroids may
influence mucosal edema and tube patency.

Diagnosis:

Diagnosis is primarily clinical, based on history and

physical examination.

Otoscopic Findings:

1. Mild cases: Retraction or dullness of the

tympanic membrane.

2. Moderate cases: Hemotympanum, effusion

behind an intact membrane.

3. Severe cases: Tympanic membrane
perforation, active bleeding, purulent otorrhea.
Audiometric and Imaging Studies
Tympanometry: Identifies abnormal middle
ear pressure (Type C curve suggests negative
pressure).

6. Pure-tone audiometry: Conductive hearing loss
predominates; mixed or sensorineural loss
suggests inner ear involvement.

7. CT or MRI: Indicated for suspected
perilymphatic fistula or inner ear damage.

o ks

Management:
Conservative Treatment (Mild to Moderate Cases)

1. Autoinflation techniques: Valsalva maneuver,
Toynbee maneuver (swallowing with a
pinched nose), and Frenzel maneuver (tongue
movements)  facilitate  Eustachian  tube
opening.

Pharmacologic therapy:

3. Nasal decongestants (eg, oxymetazoline) to

reduce mucosal swelling.

N

4. Antihistamines for allergy-related dysfunction.

5. NSAIDs or acetaminophen for pain relief.

6. Medical and Surgical Interventions (Severe
Cases)

7. Oral corticosteroids for persistent

inflammation and middle ear effusion.

8. Myringotomy (tympanic membrane incision)
for refractory cases with effusion or
hemorrhage.

9. Tympanoplasty for chronic perforations and
conductive hearing loss.

10. Prevention Strategies

11. Preflight Preparation

12. Preflight Preparation

13. Use of decongestants and antihistamines
before travel.

14. Chewing gum, drinking fluids, or using
pacifiers (for infants) to promote swallowing.

15. Special pressure-regulating earplugs (eg,
filtered earplugs).

16. Avoiding Air Travel During Respiratory
Iliness

17. Travelers with active sinusitis or URTIs
should delay flights when possible.

18. Autoinflation Techniques

19. Frequent use of Valsalva or Toynbee
maneuvers during descent.

Complications:
If untreated, barotrauma can lead to:
1. Tympanic membrane perforation.
2. Chronic otitis media with effusion.
3. Permanent conductive or sensorineural hearing
loss.
4. Perilymphatic fistula with vertigo and balance
disturbances.

CONCLUSION:

Ear barotrauma is a preventable and treatable condition
that commonly affects air travellers. Proper education,
timely medical intervention, and preventive measures
can significantly reduce morbidity. Future research
should explore  pharmacologic and  surgical
advancements for high-risk individuals, particularly
those with recurrent or severe barotrauma.
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