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Basic profile

32 year-old female

Chief complaint:
Right hearing loss for yrs and intermittent aural fullness
Underlying disease:(-)
Trauma history: Head trauma 17 yrs ago
vertigo(-), tinnitus(-), autophony(-)
bilateral eardrum intact
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Right eardrum



PTA on 10/8

Right ear:Air-Bone Gap(28db)
Tympanometry showed Ad type->ear drum intact
Suspect ossicular chain dislocation, arrange temoral CT

4

Case presentation



Temporal bone CT-F09976(Pacs)
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https://radiopaedia.org/articles/ossicular-chain-disruption



Diagnosis

1. Right ossicular chain disruption, including incudomalleolar and 
incudostapedial joint, suspected trauma related
2. Right conductive hearing loss
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Ossiculoplasty on 2025/12/12

1.transcanal incision, Tympanomeatal flap-> access the middle ear.
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Right incudostapedial joint dislocation

Arrow showed movable long process           

8

Operation record



Remove of incus

Diseased incus removed and preserved for graft preparation
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Sculpting incus for Autologous graft 

Incus sculpted into appropriate shape for interposition between the 
malleus and stapes .(Incus interposition graft.)
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Amy C. Brenski, Brandson Isaacson,Reconstruction of the ossicular chain in children,Operative Techniques in 
Otolaryngology-Head and Neck Surgery, Volume 20, Issue 3,2009,Pages 187-196,



Autologous graft of incus, interposition graft.
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Amy C. Brenski, Brandson Isaacson,Reconstruction of the ossicular chain in children,Operative Techniques in 
Otolaryngology-Head and Neck Surgery, Volume 20, Issue 3,2009,Pages 187-196,



Placing neoincus into middle ear

Autologous incus graft placed securely to re-establish ossicular continuity.
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Amy C. Brenski, Brandson Isaacson,Reconstruction of the ossicular chain in children,Operative Techniques in 
Otolaryngology-Head and Neck Surgery, Volume 20, Issue 3,2009,Pages 187-196,



Review of Ossicular Chain Disruption

Disruption of the connection ossicle chain
Conductive hearing loss (CHL), typically around 50-60 dB 
Loss function of ossicle chain->  ↓ sound transmission and amplification.
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Ossicular-Chain Dislocation, Statpearls, Elaine Campbell; Neil C. Tan.
Gentil, F., et al, The influence of muscles activation on the dynamical behaviour of the tympano-ossicular system of the middle 
ear. Computer Methods in Biomechanics and Biomedical Engineering, (2013). 16(4), 392–402.

Discussion

Injury site:
1.Incudostapedial dislocation
(most common in surgery, 67%)
2.Incudomallear dislocation(most in CT finding)
others:Stapediovestibular subluxation, Luxation of the 
incus, Incudomallear subluxation
Cause: head trauma, particularly temporal bone 
trauma.



Differential diagnosis of middle ear trauma

Conductive hearing loss:
Hemotympanum
Tympanic membrane perforation
Ossicular chain dislocation

Sensorineural hearing loss:
Post-traumatic inner ear hemorrhage
Perilymphatic fistula
Endolymphatic hydrops
Stapediovestibular subluxation
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Ossicular-Chain Dislocation, Statpearls, Elaine Campbell; Neil C. Tan.



Clinical Evaluation & Management Strategies

Symptoms: 
Hearing loss, associated symptoms may include facial palsy, tinnitus, and vertigo.

Physical Exam: 
Otoscopy may reveal hemotympanum (blood in the middle ear) or tympanic membrane 
perforation.
The "6-Week Rule": Conductive hearing loss persisting more than 6 weeks post-injury (after 
hemotympanum resolves)-> ossicular dislocation.

Imaging: 
High-resolution CT scan of the temporal bone, though it may not reveal all dislocations; 
surgical exploration is sometimes required for definitive diagnosis.
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Ossicular-Chain Dislocation, Statpearls, Elaine Campbell; Neil C. Tan.



Management

Conservative: 
Observation or hearing aids if the patient is unfit for surgery or prefers non-surgical 
management.

Surgical (Ossiculoplasty):
Indicated for persistent conductive hearing loss (>6 months).
Contraindication: if the affected ear is the patient's only hearing ear.
Timing: Reconstruction is often delayed (average interval >5 years) 

      rather than performed acutely.

Prognosis
    Surgical outcomes are generally favorable.
    Over 70% of patients achieve an air-bone gap closure to within 20 dB.
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Traumatic ossicular chain disruption
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Type II: Stapediovestibular Dislocation 
(SVD)

Type I: Ossicular Trauma without 
Stapediovestibular Dislocation (SVD)

Ossicle disruption after trauma

Design: Retrospective analysis of 15 patients (2015–2023).
Basis: Classified by intraoperative findings of trauma location.
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Type I: Ossicular Trauma without Stapediovestibular Dislocation (SVD)

Dislocation of malleus/incus but the stapes footplate remains intact.
Predominantly Head Trauma (90%)
Mainly Conductive or mixed hearing Loss.
Longer treatment delay(6 weeks) as patients primary healing and
improvement of hearing
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Type II: Stapediovestibular Dislocation (SVD)

Stapes displacement into the vestibule (with or without incus dislocation).
Penetrating Injury to the external auditory canal 

(100%, e.g., ear picks, chopsticks).

Severe Vertigo, Tinnitus, and varying hearing loss (Mixed to Profound SNHL).
Pneumolabyrinth (air in the vestibule) in HRCT.
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pneumolabyrinth.A and B: Stapediovestibular dislocation can be seen in the HRCT.



Type I: Ossicular Trauma without SVD-Hearing Restoration Focus:
Procedure: 

Ossiculoplasty using Partial (PORP) or Total (TORP) Ossicular Replacement Prostheses.
Reconstruct the ossicular chain to restore sound conduction.

Outcomes:
Hearing: Significant postoperative improvement in Air Conduction (AC) thresholds and 
Air-Bone Gap (ABG) for all patients (100%).

Prognosis: Excellent hearing restoration.

Management-Type I
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Type II: Stapediovestibular Dislocation -Vestibular Repair Focus:
Procedure: Exploratory tympanotomy.

Removal or repositioning of the depressed stapes.
Sealing the Oval Window with fat tissue to treat perilymphatic fistula/pneumolabyrinth.
Ossicular reconstruction (e.g., Piston) if viable.

Primary goal: resolve vertigo; secondary is hearing preservation.
Outcomes:

Vertigo: Resolved in all patients post-surgery.
Hearing: Variable results, depends on the extent of inner ear damage.

Management-Type II
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Ossiculoplasty hearing outcomes

The Laryngoscope, IF 2.0(2024)
Otolaryngology-Head and Neck Surgery, University of Chicago (M.B.G.), Chicago, Illinois, U.S.A
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Introduction

1.Synthetic materials and risks
Foreign body reaction, demineralization of adjacent native ossicles, resorption, and 
extrusion->material improve or autograft

2.Reducing extrusion rates (10%–30%)->cartilage tympanoplasty 
3.Dominant prothesis materials:

Hydroxyapatite (HA) and titanium 
extrusion rate under 5%

4.Chronic middle ear disease affect outcomes
Hearing outcomes is worsen in middle ear affected by chronic disease
->patient-specific ear risk and outcome prediction
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Current risk evaluation tools-Limitation

data from a single surgeon,  not based on actual surgical outcomes

Middle ear risk index (MERI)                          Ossiculoplasty outcome scoring parameter (OOPS)
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Study objective

1.Using large dataset 
ossiculoplasty outcomes 
multi-center effort 
involving numerous 
otologic surgeons. 
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2.Using modern 
ossiculoplasty 
techniques and 
analysing long-term 
hearing outcomes

3.Develop a novel 
statistically-based ear 
risk grading scale
-> allows simple quantification 
of ear risk in scoring
-> Ear Environment Risk (EER) 
grading system.



Methods

Design: Retrospective, Multi-Center Study.
Scope

Timeline: 2011 – 2019.
Participants: 6 tertiary-care academic centers, 11 otologic surgeons.
Sample Size: 1,679 eligible ossiculoplasty cases.

Primary Outcome Measure:
Postoperative Pure Tone Average Air-Bone Gap (PTA-ABG).
preoperative and post-op(4 month) audiogram
air and bone conduction thresholds at 500, 1000, 2000, 3000, and 4000 Hz

word recognition score (WRS). 
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Methods

Including these procedures :
1. synthetic ossicular replacement prostheses
2. autograft ossicular replacement prostheses
3. incudostapedial joint prosthesis
4. ossicular repair via bone cement
5. ossicular mobilization procedures for malleus head fixation 

Exclusion criteria:
1.cases of classic type III stapes columella tympanoplasty
(the tympanic membrane graft is applied directly onto the stapes capitulum. )

2.stapedotomy or stapedectomy for stapes footplate fixation
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Methods

Analysis:
Multivariable linear regression to identify independent risk factors.
Kendall’s tau correlation to create EER model, and compare with existing scales 
PTA- ABG between EER risk groupings was compared using t-test.

Basic data collection:
demographics, preoperative medical conditions, preoperative otologic history and exam, 
intraoperative findings, and postoperative follow-up information. 

Data analysis:
All statistical analyses were complected using Stata 15 (StataCorp, College Station, TX). 
p-values < 0.05 were considered statistically significant.

29

Discussion



Results

Overall hearing outcomes:
Success Rates:

Mean Post-operative PTA-ABG: 21.2 dB (SD 12.8).
Mean Improvement: 12.1 dB.

Closure Rates:
Excellent (0–10 dB): 15.0%
Good (10–20 dB): 38.4%
Total ≤ 20 dB: 53.4%.

Safety:
Prosthesis extrusion rate: Low (2.1%).
Cartilage cap usage: High (93.1%), contributing to stability
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Discussion

Table I: Ossiculoplasty case profile

31



Discussion

Table II: Univariate Associations between Patient and Middle Ear 
Risk Factors and Most Recent Postoperative PTA-ABG.
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Identified Risk Factors (Multivariate Analysis)

The following factors were independently associated with worse hearing 
outcomes (higher PTA-ABG):

1. Revision Surgery: Especially multiple revisions 
    (strongest negative impact).
2. Tympanic Membrane Status: Lateralized or Blunted TM.
3. Mastoid Status: Canal Wall Down (CWD) cavity.
4. Ossicular Status: Absent Malleus or Absent Stapes Superstructure.
5. Infection: Frequent otorrhea (Bellucci III/IV).
6. Age: Pediatric patients (<18 years).
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Table IV. Multivariable linear regression
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The EER Scoring System (0-16 Points) and Table V

Weighted Scoring based on statistical impact:
Revision Status:

Multiple revisions: 5 pts
First revision: 1 pt

Tympanic Membrane: Lateralized/Blunted: 4 pts
Mastoid: Canal Wall Down (CWD): 2 pts
Malleus: Missing/Damaged: 2 pts
Stapes Superstructure: Missing/Damaged: 1 pt
Drainage: Wet >50% time / Cleft Palate: 1 pt
Age: Pediatric: 1 pt
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Fig. 2. 

Postoperative pure tone average air-bone gap versus EER score
(brackets depicting standard deviation)

36

Discussion



Table VI-VIII 

EER risk grouping and Post-op PTA-ABG
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Risk Stratification & Expected Outcomes

Patients are stratified into 4 groups based on Total EER Score:
Group 1: Favorable (Score 0)-Expected Post-op ABG: 15.8 dB
Group 2: Low Risk (Score 1–4)-Expected Post-op ABG: 20.2 dB
Group 3: Intermediate Risk (Score 5–8)-Expected Post-op ABG: 25.3 dB
Group 4: High Risk (Score 9+)-Expected Post-op ABG: 31.8 dB

Higher scores significantly correlate with poorer hearing outcomes
 (p < 0.001)
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EER vs. Existing Scales:

The study compared EER against MERI and OOPS using Kendall’s tau 
correlation coefficient.

Correlation with Hearing Outcomes, N=1679
EER: τ = 0.193—(Weak association range 0.1~0.3)
OOPS: τ = 0.164
MERI: τ = 0.149

Other factors may impact outcomes.
surgical technique, surgeon experience, prosthesis characteristics

Conclusion: The EER system is statistically superior to previous systems 
in predicting ossiculoplasty outcomes.
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Long term follow-up

Follow-up: Mean follow-up time was 33.6 months.
Stability over time:

Comparison of short-term (<4 months) vs. long-term results showed 
no significant difference in mean PTA-ABG (21.2 dB vs 21.6 dB).
Individual Variation: While averages were stable, 29.9% of cases saw 
hearing worsen (>5dB) over time, while 26% improved.

Implication: Modern ossiculoplasty results are generally durable.
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Conclusions & Clinical Implications

1.Ossiculoplasty is effective and safe (low extrusion rates).
2.Multiple revisions and Lateralized Tympanic membranes are the most 
severe risk factors.
3.Clinical Value of EER:

Pre-operative Counseling: Helps set realistic expectations for patients 
(especially High Risk group).
Allows surgeons to compare their results against a risk-adjusted standard.
Research: Provides a standardized framework for future studies

41

Discussion



Back to our patient

Ossicular chain disruption, right side
suspected trauma related
Right ear AC(39db), BC(11db), air-bone gap 28db
Ear drum intact

Type I: Ossicular Trauma without 
Stapediovestibular Dislocation (SVD)
->Delay surgery, better hearing outcome
EER Total score:0->Group 1: Favorable 
->Expected Post-op ABG: 15.8 dB
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Question
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Thanks for your attention!
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