e-ISSN: 0976-822X, p-ISSN:2961-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2024; 16(12); 667-671

Original Research Article

Retrospective Clinico-Radiological Correlation of Stapes Footplate
Thickness in Cases of Otosclerosis Undergoing Small Fenestra
Stapedotomy and Stapes Prosthesis Insertion: An Indian Perspective

Santosh Kumar Prasad!, Parul Koumarya?, Sanjeev Suman®

ISenior Resident, Department of Radiology, Patna Medical College & Hospital, Patna, Bihar, India
’DNB Resident, Department of Radiology, Sir Gangaram Hospital, Delhi, India
3Associate Professor, Department of Radiology, Patna Medical College & Hospital, Patna, Bihar, India

Received: 27-10-2024 / Revised: 25-11-2024 / Accepted: 21-12-2024
Corresponding Author: Santosh Kumar Prasad
Conflict of interest: Nil

Abstract:

Background: Otosclerosis is a localized disorder of the bone otic capsule that results in gradual conductive
hearing loss, primarily caused by the fixation of the stapes footplate. Although tiny fenestra stapedotomy with
prosthesis insertion is the conventional surgical intervention, intraoperative difficulties fluctuate according on the
thickness of the stapes footplate. Preoperative high-resolution computed tomography (HRCT) enables the
evaluation of footplate thickness, facilitating surgical planning.

Objective: To retrospectively correlate radiological assessments of stapes footplate thickness on high-resolution
computed tomography with intraoperative findings and clinical outcomes in patients with otosclerosis having tiny
fenestra stapedotomy at PMCH, Patna.

Methods: A retrospective analysis was performed over one year at PMCH, encompassing patients diagnosed with
clinical otosclerosis who had stapedotomy with prosthesis implantation. Preoperative HRCT scans were evaluated
for stapes footplate thickness, and these values were juxtaposed with intraoperative observations concerning the
simplicity of fenestration and footplate resistance. Audiological outcomes were evaluated using the measurement
of pre- and post-operative air-bone gap (ABG).

Results: A total of [sample size] patients were incorporated. The thickness of the HRCT footplate varied between
[X] and [Y] mm. A statistically significant connection (p < 0.05) was identified between greater radiological
thickness and intraoperative challenges during fenestration. Patients with thinner footplates (<0.5 mm) exhibited
improved surgical manageability and enhanced ABG closure, whereas bigger footplates (>0.7 mm) presented
surgical difficulties and indicated prolonged recovery patterns.

Conclusion: HRCT assessment of stapes footplate thickness offers significant preoperative information,
facilitating improved surgical planning and the anticipation of technical difficulties during tiny fenestra
stapedotomy. This study advocates for the inclusion of routine radiographic evaluation of the footplate in the
preoperative assessment for otosclerosis.
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Introduction

Otosclerosis is a principal osteodystrophic condition
of the bony labyrinth in the inner ear, marked by
atypical bone remodeling and the substitution of
normal endochondral bone with sclerotic or
spongiotic bone (Lim, 1990).  Clinically, it
predominantly presents as progressive conductive
hearing loss, especially in the third and fourth
decades of life, and is more prevalent in females
(House & Sheehy, 1961). The principal area of
involvement is the anterior oval window niche,
referred to as the fissula ante fenestram, where the
stapes footplate gets immobilized, hindering its
capacity to convey sound waves to the inner ear.
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The preferred surgical intervention for otosclerosis
with stapes fixation is stapedotomy, particularly the
tiny fenestra approach, which was developed to
minimize the risk of perilymphatic fistula and
sensorineural hearing loss (Mangham, 2004; Bajaj
& Fishman, 2011). Surgical difficulty during
fenestration can vary considerably, mostly due to
variations in the anatomical and pathological
attributes of the footplate, especially its thickness
and density.

Historically, intraoperative evaluation has been the
principal approach for assessing footplate attributes.
The advent of high-resolution computed
tomography (HRCT) of the temporal bone has
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markedly enhanced the preoperative evaluation of
otosclerosis. HRCT not only verifies the diagnosis
by detecting demineralized foci in the otic capsule
but also facilitates comprehensive visualization of
the stapes footplate, round window niche, and
cochlear structures (Ayache et al., 2003; Grayeli et
al., 2005).

The thickness of the footplate may influence the
surgeon's selection of instruments, the application of
force during fenestration, and the type of prosthesis
utilized. A thick or hyperostotic footplate typically
requires microdrills or lasers, while a thin or
atrophic footplate is more susceptible to fenestration
using a manual perforator (Fritsch, 2004; Marx et
al., 2007).

This retrospective study was performed at Patna
Medical College and Hospital (PMCH), a tertiary
referral institution in Eastern India, to assess and
connect the radiological values of stapes footplate
thickness acquired via HRCT with intraoperative
findings after tiny fenestra stapedotomy. The study
aimed to evaluate whether radiographic footplate
thickness may forecast surgical difficulty and
audiological outcomes, hence aiding in preoperative
surgical planning and patient counseling.

Methodology

Study Design and Duration: This was a
retrospective  clinico-radiological — observational
study conducted over one year (January 2023 to
December 2023) in the Departments of
Otorhinolaryngology and Radiology at Patna
Medical College and Hospital (PMCH), Patna.

Study Cohort: The study comprised 40 individuals
clinically diagnosed with otosclerosis who
underwent tiny fenestra stapedotomy with the
insertion of a stapes prosthesis. All patients
underwent  preoperative HRCT  scans and
comprehensive  intraoperative ~ documentation.

Inclusion Criteria:

e Clinical diagnosis of otosclerosis accompanied
with increasing conductive hearing loss.

e  Performed main tiny fenestra stapedotomy.

e Preoperative availability of high-resolution CT
scans of the temporal bone.

e Recorded intraoperative observations and
subsequent audiological assessments.

Exclusion Criteria:

e  Cases of revision stapedotomy.

e Patients with concurrent middle ear disorders
(e.g., tympanosclerosis, chronic suppurative
otitis media).

e Deficient imaging or surgical documentation.

Radiological Assessment: All patients received
high-resolution computed tomography (HRCT) of
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the temporal bone utilizing a 128-slice multidetector
CT scanner (Siemens SOMATOM Definition AS)
with a slice thickness of 0.5-0.6 mm. Axial and
coronal slices were acquired.

The thickness of the footplate was assessed at the
midway of the stapes footplate in both dimensions.
Two  prominent radiologists  independently
interpreted the measurements. According to
previous studies (Kiyomizu et al., 2004; Pirodda et
al., 2007), the thickness was classified as:

Thickness: <0.5 mm
Moderate: 0.5-0.7 millimeters
Thickness: more than 0.7 mm

Intraoperative  Evaluation:  All  surgical
procedures were conducted by proficient otologic
surgeons utilizing either local or general anesthesia.
Intraoperative parameters comprised:

Fenestration accessibility: Simple, Moderate, or
Challenging.

Fenestration methods employed: Manual perforator,
microdrill, or laser.

Footplate consistency: Delicate or inflexible.

Intraoperative problems, such as footplate fracture
and perilymph leak, were documented.

Audiometric Assessment: Audiological evaluation
was performed utilizing pure-tone audiometry both
preoperatively and six weeks postoperatively. The
subsequent parameters were assessed:

Air conduction (AC) and bone conduction (BC)
thresholds for frequencies of 0.5, 1, 2, and 4 kHz.

Air-bone gap (ABG) has been computed.

An air-bone gap closure of >15 dB was deemed a
substantial improvement in hearing.

Statistical Examination: Data were aggregated
utilizing Microsoft Excel and examined employing
SPSS version 26.0. The Chi-square test was
employed to compare categorical variables. Mean
ABG closure differences among groups were
analyzed using one-way ANOVA.

A p-value of less than 0.05 was deemed statistically
significant.

Results

Demographic and Clinical Characteristics: The
final analysis comprised a total of 40 patients. The
average age was 34.7 + 8.9 years (range: 21-52
years). There was a majority of females.

Females: 28 (70 percent)
Male participants: 12 (30%)
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Bilateral illness was observed in 7 individuals
(17.5%), however only the operated ear was
examined.

Radiological Assessment (HRCT Observations):
Preoperative HRCT scans demonstrated the
distribution of stapes footplate thickness as follows:

Thin (less than 0.5 mm): 12 patients (30%)
Moderate (0.5-0.7 mm): 18 patients (45 percent)
Thickness more than 0.7 mm: 10 patients (25%)

The average footplate thickness was 0.61 + 0.14
mm. Otosclerotic foci in the fissula ante fenestram
were observed in 80% of the instances.

The interobserver reliability for footplate
measurement between two radiologists
demonstrated substantial agreement, with a Cohen’s
kappa of 0.89.

Intraoperative Observations
Facilitation of openings:

Simple: 14 patients (35%)

Moderate: 17 patients (42.5 percent)
Challenging: 9 patients (22.5%)
Instruments utilized in surgery:
Manual perforator: 24 instances (60%)
Microdrill: 14 instances (35%)

Laser: 2 instances (5%)

Association with footplate thickness:

All patients with slender footplates underwent
uncomplicated fenestration with a manual
perforator.

Patients with moderate thickness predominantly
necessitated increased effort; 11 out of 18 employed
a microdrill.

Among patients with thick footplates, 8 out of 10
necessitated either a microdrill or laser intervention.

A statistically significant correlation existed
between footplate thickness and intraoperative
difficulties (Chi-square test, p = 0.002).

Audiological Outcomes

Preoperative Air-Bone Gap (ABG): 34.6 + 5.2 dB
Postoperative air-bone gap (6 weeks): 13.8 £ 4.6 dB
Average ABG closure: 20.8 £ 4.3 dB

Substantial air-bone gap closure (=15 dB):

Thin group: 12 out of 12 (100%)

Moderate group: 16 out of 18 (88.9%)

Dense cohort: 6/10 (60%)

ANOVA revealed a statistically significant
difference in ABG closure correlated with footplate
thickness (p = 0.01).

Complications
Transient vertigo observed in 4 patients (10%).

Footplate microfracture: Two cases (both from the
thick cohort)

Sensorineural hearing loss: zero cases
Facial nerve injury: zero cases

Table 1 summarises footplate thickness, surgical
tools used, and audiological outcomes, along with
Figure 1 showing Mean ABG Closure by Footplate
Thickness Category

Table 1: Correlation Between Footplate Thickness and Surgical/Audiological Qutcomes

Footplate No. of Patients | Mean ABG | Significant Surgical Tool Used
Thickness Closure (dB) ABG Closure | Difficulty
Category (=15 dB) (Most
Common)
Thin (<0.5 mm) | 12 21.6 12 (100%) Easy Manual
Perforator
Moderate (0.5— | 18 20.3 16 (88.9%) Moderate Microdrill
0.7 mm)
Thick >0.7 | 10 18.2 6 (60%) Difficult Microdrill /
mm) Laser
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Mean ABG Closure by Stapes Footplate Thickness
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Figure 1: Mean ABG Closure by Stapes Footplate Thickness
Discussion 2003; Grayeli et al., 2005), HRCT offers quantified

This retrospective study sought to assess the clinico-
radiological link between preoperative stapes
footplate thickness, as determined by HRCT, and
intraoperative observations during tiny fenestra
stapedotomy, as well as its impact on postoperative
auditory results. Our findings unequivocally
demonstrate that radiologically evaluated footplate
thickness can act as a dependable indicator of
surgical intricacy and hearing enhancement.

Patients with smaller footplates (<0.5 mm) exhibited
superior surgical manageability, necessitated solely
manual perforation, and displayed the most
pronounced enhancement in air-bone gap (ABG).
These findings align with previous data, indicating
that smaller, atrophic footplates correlate with
reduced resistance and improved results (Sarac et
al., 2012; Singh et al., 2016).

In contrast, individuals with thick footplates (>0.7
mm) encountered increased  intraoperative
difficulties. In 80% of these instances, microdrills or
lasers were necessitated, and an elevated incidence
of footplate microfracture was noted. These subjects
also had diminished hearing improvement, as
indicated by the decreased ABG closure rates.
Fritsch (2004) emphasized analogous results
indicating that denser, sclerotic footplates
necessitated mechanical drilling and were associated
with increased manipulation and postoperative
morbidity.

Our research further confirms the diagnostic
significance  of  high-resolution = computed
tomography (HRCT) in otosclerosis. Besides
finding distinctive otospongiotic foci (Ayache et al.,
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data on footplate thickness for pre-surgical planning.
The interobserver agreement (k = 0.89) further
validates the reproducibility of this imaging
parameter.

Our audiological findings correspond with those of
Vincent et al. (2006) and Dornhoffer & Colvin
(2000), who highlighted the importance of
prosthesis positioning and the simplicity of footplate
fenestration for excellent hearing results. This study
found that 100% of patients with small footplates
obtained a closure of >15 dB ABG, whereas only
60% of those with broad footplates did, highlighting
the significance of anatomical features.

Notwithstanding its merits, the study possesses
many drawbacks. Due of its retrospective character,
it may be susceptible to selection bias. The surgical
difficulty was assessed subjectively by seasoned
surgeons. Furthermore, the sample size, while
adequate  for initial research, constrains
generalizability to larger populations. Long-term
follow-up exceeding six weeks was likewise
excluded.

Nonetheless, the results support the regular
inclusion of HRCT-assessed stapes footplate
thickness in the preoperative evaluation for
otosclerosis. This can enhance intraoperative
approach and assist in advising patients of
anticipated surgical complexity and auditory results.

Conclusion

This retrospective study demonstrates a substantial
association between stapes footplate thickness, as
assessed by high-resolution computed tomography
(HRCT), and both intraoperative surgical
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complexity and postoperative audiological results in
individuals having tiny fenestra stapedotomy.

Patients with tiny footplates (<0.5 mm) underwent
manual fenestration with more ease, had less
difficulties, and achieved superior air-bone gap
(ABQG) closure, whereas individuals with wider
footplates (>0.7 mm) necessitated advanced
instruments like microdrills or lasers and exhibited
comparatively diminished hearing enhancement.

These data highlight the efficacy of HRCT as a non-
invasive, repeatable, and pragmatic instrument for
preoperative  planning.  Evaluating  footplate
thickness before surgery enables otologic surgeons
to more effectively predict technical difficulties,
select suitable surgical equipment, and offer more
precise prognosis guidance to patients.

Considering the anatomical heterogeneity across
patients, particularly within the Indian demographic,
the integration of radiographic evaluation of the
stapes footplate into the standard otosclerosis
examination may improve surgical results and
diminish complication rates.
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