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• Complication mechanism
• Trapped gas

• Boyle`s law(P1V1=P2V2)
• Barotrauma 

• Oxygen toxicity
• Hyperoxia → free radicals(ROS)↑
• CNS oxygen toxicity
• Pulmonary oxygen toxicity
• Oxygen-induced retinopathy

• Pressure change
• Inability to equalize middle ear 

pressure
• Malfunction of implanted devices

• Others
• Systemic effect



• Contraindication
• Untreated pneumothorax
• Untested medical devices(pacemaker, ICD)
• Acute severe bronchospasm

• Relative Risk
• COPD, emphysema c CO2 retention
• Recent pneumothorax 
• Hx. Of spontaneous pneumothorax
• Chest surgery/trauma
• Dental problem
• Optic neuritis
• Anticancer drug: doxorubicin(Adriamycin), 

bleomycin, cisplatin
• Other drug: disulfiram, mafenide 

acetate(sulfamylon), amiodarone
• Upper respiratory infection(URI)
• Otitis media
• Ear surgery: Tympanoplasty, Cochlear 

implant, mastoidectomy
• CHF, epilepsy, uncontrolled fever, 

uncontrolled HTN, claustrophobia, 
hypoglycemia

• Specific consideration
• Pregnancy

• No evidence for teratogenecity
• Same criteria for emergent indication

• Malignancy
• Adjunct to radiotherapy
• Treatment of radiation necrosis

• To be(benefit) or not to be(risk), 
that is the question!



• Consideration for
• Indication & contraindication
• Safety in chamber
• Complaint during treatment

• Decision for
• Protocol(pressure, time)
• Monoplace vs multiplace
• Inside attendant
• Preparation for emergency



• V/S 
• BP, PR, RR, SpO2, BST

• Past medical Hx.
• Contraindication

• Pneumothorax, implanted devices

• Risk factor
• COPD, asthma, CHF, CAD
• Claustrophobia, psychotic disorder
• Cataract, glaucoma, AOM, TM injury
• Anticancer drug, OP Hx.
• Dental problem, URI, fever, seizure

• Check the CXR & TM
• Education

• Ability for Equalization
• Valsalva maneuver, Frenzel maneuver

• Pretreatment
• Decongestant, antipyretics, anxiolytics
• Preventive myringotomy





• Hearing loss
• Conductive

• Air conduction↓
• Bone conduction(-)
• Air-bone gap ≥ 15dB
• Ear canal, TM, middle ear

• Sensorineural
• Air & bone conduction↓
• Air-bone gap ≤ 10dB
• Cochlea, auditory nerve

• Mixed
• Air conduction ↓↓
• bone conduction↓
• Air-bone gap ≥ 15dB
• mixed

Conductive Sensorineuronal Mixed



• Definition
• Abrupt onset of hearing loss 

• Sensorineural type
• Within 3days 
• At least 30 dB 
• At least 3 consecutive frequencies

• Associated symptoms
• Tinnitus(40-90%)
• Fullness(40-50%)
• Vertigo(30-56%)

• Epidemiology
• 5-20/100,000
• Men = women
• Most common age 43-53 
• Usually unilateral (bilateral <2%)
• Spontaneous recovery 30-60% 





• Injury or dysfunction of cochlear hair cell, auditory nerve or tract
• Identifiable cause(10-15%)

• Infection
• Viral cochleitis or labyrinthitis(herpes, parainfluenza, influenza, mumps, measles, rubella, HIV)
• Lyme disease, Tb, syphilis, fungal infection…

• Autoimmune disease
• Cogan`s syndrome, SLE, Wegener`s granulomatosis...

• Vascular insufficiency
• Stroke, TIA…

• Acoustic Trauma or head trauma
• Ototoxicity(toxin, drug)

• Aminoglycoside, erythromycin, MTX, CO, toluene, organophosphate, lead, mercury…

• Neoplasm
• Acoustic neuroma, meningeal carcinomatosis, lymphoma…

• Meniere disease, multiple sclerosis, hypothyroidism..

• Idiopathic(85-90%)
• No identifiable cause
• Cochlear ischemia or hypoperfusion d/t viral infection or microvascular damage



• Controversial
• Anti-inflammatory drugs
• Blood circulation improvers
• Vitamins & antioxidants
• Anticoagulant
• Vasodilators
• Volume expanders
• Antiviral drugs
• Diuretics
• Stellate ganglion blocker(SGB)
• HBOT

• Time to presentation correlates with hearing recovery 
• The earlier, the better. → Otologic emergency!



• The only ones recognized for their 
effectiveness in SSNHL

• Within 2 weeks of symptom onset
• Anti-inflammatory effect

• Prevent & reverse cochlear damage
• Increase cochlear blood flow
• Maintain ion homeostasis
• SS(IVS or PO) and ITS

• Literature review of steroids
• Oral vs. IT

• 3 RCT’s
• Hong 2009, Dispenza 2011, Rauch 

2012
• Oral were equivalent to IT

• Combined (Oral+IT) vs Oral
• 6 RCT’s
• 3 no difference
• 3 combination > oral
• 88% vs 44% Battaglia 
• 46% vs 21% Zhou
• 89% vs 61% Gundogan

• Combined (Oral+IT) vs IT
• 2 RCT’s
• Battaglia et al, 2008 –combined 

beneficial (87.5% vs 70.5%)
• Lim et al, 2012 – no difference



• Cochlea & organ of Corti
• Stria vascularis, organ of Corti → oxygen dependent, sensitive to ischemia
• Not direct vascular supply but oxygen diffusion
• Perilymph as primary oxygen source

• Increase O2 tension in the perilymph and cortilymph
• Perilymph pO2→3.4배(normobaric) vs. 9.4배(hyperbaric)
• High perilymph O2 concentration differences → Increase diffusion
• Cochlear tissue oxygenation → recover ischemic injury

• Prevention of ischemic reperfusion injury
• Edema reduction
• Anti-inflammatory effects
• Best adjuvant Tx. For SSNHL

• Combination of HBO and steroids

• Protocol
• 2~2.5 ATA(90~120 min), 10~20 times



• HBOT significantly improved hearing, but 
the clinical significance remains unclear

• No evidence of beneficial effect of HBOT 
on chronic ISSHL

• Improvement
• 37.7 dB for severe loss
• 19.3 dB for moderate loss
• 15.6 dB for total



• Measurement : Pre- and post- PTA(3FA, 4FA, W4FA)
• Treatment protocol(steroid alone vs combined HBO)

• Methylprednisolone(PO, 48mg, 9 days->tapering for 5 days)
• Intratympanic dexamethasone(inj., every 2 days, 5 times)
• HBOT(1.5-3 ATA, 50min, twice per day, 7 days) 

• Combination of HBO and steroid can significantly improve hearing outcome when 
compared with steroid therapy alone



3FA 4FA W4FA



• Measurement: pre- and post PTA(250, 500, 1000, 2000, 4000 Hz)
• Treatment protocol(SS vs SS+IT vs SS+HBOT)

• SS(prednisolone 80mg, tapering for 10 days)
• IT(dexamethasone 0.2-0.4mL(4mg/mL), once per week, 4 session)
• HBOT(2 ATA, 60min, once daily, 10 days)

• Overall hearing recovery rate was significantly higher in the HBOT+SS group than in the 
SS and IT+SS group







Classic Presentation of Symptoms in SSHL patients
갑작스런 청력 손실: 3 일 이내 발생 , 최소 30 dB 이상 , 최소 3 일 이상 지속

다른 증상: 이명 , 귀 막힘 , 어지럼증 , 현훈

•

•

•

Self Referred Patient
병력 신체검사
감별진단
SSHNL 의심 → ENT 의뢰

•

•

•

Patient Presents to ENT
ENT 검사, 청력 검사
MRI: retrocochlear pathology
추가 검사

•

•

•

•

•

Hyperbaric Medicine Consultation
Evaluate for SSHNL selection Criteria: 1. SSHNL 확진 2. 청력 손실 중등도 이상 (40 dB 이상 ) 3. 증상 발현
후 14 일 이내 내원 *미국 이비인후과학회에서는 3개월까지

Complete Exam and history: HBOT 의 금기증 평가
Call ENT: oral prednisone(1mg/kg/day), 2~3 주에 걸친 서서히 감량 , IT steroids, post HBOT 후 청력검사
스케쥴
Begin HBOT: 100% O2 at 2.0~2.5 ATA for 90 min daily for 10 -20 sessions
When HBOT is completed: ENT 에 재의뢰 , 두 진료과의 추가 FU 계획
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• 2.4 ATA/114 min

• 1회/day(월-토) → 15-20회 후 PTA f/u

• Response(+) → 추가치료, response(-) → 치료 종료



Thank you


