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Abstract

Original Research Article

Introduction: Otosclerosis is an osteodystrophy of the otic capsula which is anatomically expressed by a stapedo-
vestibular ankylosis. The objective of this work is to evaluate the audiometric result and to determine the predictive
factors of functional failure. Materials and methods: we conducted a retrospective study about 21 ears operated for
otosclerosis, within the department of otolaryngology and cervicofacial surgery CHU Mohammed VI Oujda over a
period of 3 years (2016-2020). Epidemiological, clinical of patients and preoperative and postoperative audiometry at
12 months were analyzed. Surgical success was defined by a postoperative Rinne (RPO) < 10db. Results: The mean age
of the patients was 37,76 years. Female gender was predominant with a sex ratio of 2. The mean time to consultation was
4.2 years. The clinical picture was dominated by deafness which was constant in all patients. Tinnitus was present in 62%
of cases. We retained 2 independent factors significantly predictive of functional failure: an age at surgery over 40 years
and an audiometric stage 11l or IV of Aubry. Conclusion: Early post-operative air-bone gap is useful to detect early
failure of stapes surgery. Although advanced otosclerosis was considered a negative factor for hearing gain, thanks to
stapes surgery patients with advanced otoscle- rosis can better benefit from appropriate hearing aids.
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INTRODUCTION

Otosclerosis is a primary osteodystrophy of the
otic capsule, it combines phenomena of osteolysis and
bone reconstruction responsible for the formation of
otospongiosa foci. It represents the main cause of
acquired deafness with a normal eardrum. The diagnosis
is suspected in the face of the progressive appearance of
conductive deafness with a normal eardrum, and can be
confirmed by CT scan of the rock. Audiometry is
essential for a positive diagnosis as well. than
postoperative monitoring. The choice of surgical
technique has been widely studied in the literature as a
predictive factor of the quality of the functional result of
surgery. Other factors such as age, consultation time,
delay in treatment, preoperative audiometric stage,
which therefore play a role in the operative indication.
The aim of our study was: to evaluate the audiometric
results and to determine the predictive factors of
functional failure.

MATERIAL AND METHODS

Retrospective study of patients operated on for
otosclerosis in the otolaryngology surgery department
over a period of 4 years (January 2016-January 2020), 21
files of operated patients were collected, Pure-tone

audiometry performed preoperatively at less than 1
month. before surgery and postoperatively. The study
consisted of two parts: An analysis of the pre and
postoperative audiometric results taken at 12 months.
The results were expressed by calculating the
postoperative residual Rinne (RRPO): difference
between the average of the postoperative thresholds in
air conduction (AC) and bone conduction (CO). Surgical
success was defined by an RRPO less than or equal to 10
decibels, and by evaluating bone conduction gain:
difference between the average pre- and post-operative
CO thresholds. An improvement in bone conduction
resulting in a positive gain, and by evaluating gain in air
conduction: the difference between the thresholds in pre-
postoperative AC a positive value of the gain testifying
to an improvement in AC and gain in Rinne:
Preoperative Rinne — Postoperative Rinne, positive
Rinne gain: improvement in Rinne. A study of the
predictive factors of functional failure: 3 variables were
studied:

1-Age

2-Sex

3- Aubry audiometric stage

Data entry and processing were carried out
using Microsoft Office Excel 2013 software.
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Quantitative variables were expressed as average (+-
standard deviation), qualitative variables as percentage.
Validation of the results obtained was carried out by a
Student's t test for the quantitative variables and by a
KHI-2 test for the qualitative variables. The significance
threshold was set at 0.05.

RESULTS

The average age of our patients at the time of
surgery was 37.76 years (extremes of 21 and 64 years).
A female predominance was noted with 14 (68%) female
patients compared to 7 (32%) male patients. The sex ratio
was 2 for women. According to the Aubry audiometric
classification, 2 patients (9.5%) were at stage I, 10
patients (48%) at stage 11, 53 patients (28.5%) at stage 111
and 3 patients (14%). at stage IV. The average
preoperative Rinne was 30.6db. All our patients were
operated on under general anesthesia: from 2016 to June
2018 via the intracanal conduit. From July 2018 by
Endoscopy surgery. The platinum gesture was: a
platinectomy in 3 cases (20%). a Calibrated platinotomy
in 18 cases (80%). The prosthesis used was a Teflon
piston of 0.6mm caliber whose length was adapted to the
distance between the descending branch of the anvil and

the oval window using a measurer it varies between
4.25mm and 4 .5mm. The duration of hospitalization in
our department essentially depends on the condition of
the patient (It is 2 days in our series). Prophylactic
antibiotic therapy for 48 hours unless there are
complications, using amoxicillin-clavulanic  acid
systemically and 2nd generation fluoroquinolones
locally as well as corticosteroid treatment is prescribed
in order to reduce the inflammation created in the
eardrum and anti-vertiginous, antiemetics in case of
dizziness or postoperative nausea. Persistent post-
operative dizziness was reported by 5 patients, Tinnitus
in 14.2% of cases. It was transient in 4.7% of patients.
No facial paralysis or post-operative dysgeusia was
noted in our series. At one year, the RRPO was on
average 8.6 dB, with an average gain in Rinne of 21.8 db.
Closure of the Rinne was obtained in 80.9% of cases, the
cochlear reserve showed: by calculating the gain in CO
(Preoperative CO-Postoperative CO), an improvement in
the cochlear reserve of 4 db. The results are obtained on
the frequencies 0.5 and 1, 2 and 4 khz. 2 variables are
retained as having a significant relationship with
functional failure: these are age and Aubry audiometric
stage (table 1).

Table 1: Complete closure rate of the Rinne depending on the factors studied

Study variable Percentage P
Age <40 91,7%

> 40 66 ,8% 0,07
Sex Masculin 85,7%

Féminin 78,5% 0,633
Aubry Stade | - 11 83, 3%
audiometric stage Stade I11 -1V 77 ,8% 0,005

DiscussION

Pathology affects between 0.5% and 1% of the
world population, presents bilateral involvement in 70%
to 85% of cases. Prevalence rates are higher in women
and subjects aged 30 to 40 years. The average age of the
patients was 37.76 years with extreme ages (16-64) in
our series. A female predominance of clinical
otosclerosis has been found in most series [19-23]. a
female predominance was found with 14 women for 7

men, the sex ratio was 2 for women. No significant
influence of sex on the quality of the functional results
obtained was found. The main clinical symptom
described by the patients is hearing loss was present in
all our patients and was bilateral in 62% followed by
tinnitus present in 62% of our cases while 14% of the
cases in our series presented dizziness and paracusis of
willis present in 4% of our study. These rate is
comparable to that reported in series in the literature
(table 2).

Table 2: Clinical signs according to the literature

Functional Crompton Dubreuil M. Ben Our series
symptoms [7] [17] Amor [26]

Deafness 100% 85% 100% 100%
tinnitus 68% 40% 83% 62%
Dizziness 31% 10 a 25% 1,62% 14%
Paracusis of willis | - 10% 17% 4%

The treatment of otosclerosis is mainly based on
surgery. For several authors, the average hearing loss at
which intervention is indicated is at least 30 dB (1.2). In
our series, the mean preoperative Rinne was 30.6 dB.
The success rate, defined by most authors by an RRPO <

10 dB, was obtained in our series at 12 months in 80.9%
of cases. It varies between 62% and 95.5% in the
literature [37, 20]. This rate is comparable to that
reported in series in the literature (table 3).
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Table 3: Complete Rinne closure rate according to the literature

Authors Number of ears |Success rate
MANI et al., [40] |310 87,3%
Salmon [41] 182 66,5%
Garcia lza, [42] 116 92,2%
Souzaetal, [43] |210 87,6%
Notre série 21 80,9%

The study of CO in the results of otosclerosis is
important, because it is a reflection of cochlear reserve
[17]. The rise in CO post-operatively on low frequencies
1000 or 2000 Hz is almost constant, also contributing to
the operative decision in bilateral forms determining the
most damaged ear. Dubreuil [17] noted one or more
conservation of CO in 91% of cases, Mani et al., (78.8%
of cases), Moscillo [20] obtained 95% gain whatever the
operating technique. In our series Analysis of the
significantly higher average gain on the 2000Hz
frequency 9.8dB at 12 months. The study of air
conduction is important in the evaluation of functional
results, since the gain of the air curve represents the
benefit directly felt by the patient. Beal [19] noted CA
gain of 28.5 dB in 47 cases. Alberti et al. [43] gain in CA
16.1% on 2 30 cases, In our series the analysis of the
average gain in CA 31.4 dB at 12 months. The effect of
age on functional results is assessed differently
depending on the authors. The onset of otosclerosis is
often difficult to specify; it is rather the age at the time of
the operation that is generally used. Mani et al. [40]
found better results in patients under 35 years old with
closure of the Rinne in 89%, for Bourguinat [13] the gain
in CO and CA as well as the postoperative Rinne were
not correlated with age. In our series we obtained better
results in subjects under 40 years of age with Rinne
closure in 91.7% of cases compared to 68.8% of cases in
subjects over 40 years of age. a female predominance of
clinical otosclerosis was found in most series [24, 25].

On the other hand, in histological otosclerosis,
the difference between the two sexes is not significant
[26-27]. In our series, a female predominance was found
with 14 women for 7 men, the sex ratio was 2 for women.
We did not find any significant influence of sex on the
quality of the functional results obtained. Vartiainen [28]
also did not notice any correlation between the closure of
the Rinne and sex even in our study no significant
influence of gender on audiometric results, bourguinate
[13] found the best postoperative results in women with
a significant difference in the evolution of average bone
conduction. The audiometric results vary depending on
the progressive stage of the otosclerosis disease. In our
series, Aubry stage Il or IV was retained as a
significantly predictive factor of functional failure with
complete Rinne closure rate increasing from 83.3% in
AUBRY stages I-1l to 77.8%. in stages IlI-1V. For
Besbes [12], the complete closure rate of the Rinne
increases from 47.4% in stage | of Aubry, to 27.5% in
stage 1V of Aubry. Causse [29], by operating on patients
at the subcophotic stage, was able to observe that the
results are excellent provided that during the intervention

there is no excessive movement of the labyrinthine
fluids, and that the intervention is only considered when
there is exists a bony weber still lateralized towards the
deafest ear, and to prescribe vascular and enzymatic
medical treatment). The choice of approach depends on
the surgeon's habits and local anatomical conditions [32-
33]. In our series the approach was an intra-ductal route
(from 2016-June 2018), and by endoscopic surgery (from
July 2018. We did not find any significant difference in
audiometric results between these two ways. In our
series, we did not find any significant difference in
audiometric results between total platinectomies and
platinotomies.

Marquet [44] did not observe any significant
difference between platinotomy and platinectomy in all
postoperative audiometric parameters.Sedwick et al.
[45] ont montré que la platinotomie et platinectomie
donnaient les méme résultats sur la fermeture de Rinne.
The nature of the graft used also depends on the habits of
the surgeon and the approach used [32-33]. In our series
we used a Teflon piston of 0.4mm caliber and whose
length adapted to the distance between the descending
branch of the anvil and the oval window varies between
4.25mm and 4.5mm. In a large series of 2527 patients,
Vincent et al. [21] reported a rate of 5.8% of severe
postoperative sensorineural hearing loss explained by the
presence of a postoperative peri-lymphatic fistula only
without 8 cases. Mann et al. [46] in a series of 1229 cases
reported severe deafness (1.62%), including 12
progressing towards cophosis (1%). In our study, 3 of our
patients presented with tinnitus, 2 of which were
persistent tinnitus, according to Lescann [47] tinnitus
disappeared in almost 97% of cases at 3 months and 1
year. Martin [48] only has 6% of tinnitus postoperatively.
Postoperative dizziness is common, it is increased to
15% [54], Dubreuil [17] notes systematic dizziness on
the first postoperative day and is all the more significant
as the size of the platinum breakage is large, Quaranta
who finds dizziness in 10.4% of cases [49], in our study
series noted 5 cases of postoperative dizziness improved
after symptomatic treatment. The absence of
postoperative Rinne closure for Quaranta et al. [49] was
7.7%. The explanation for which can be varied, lysis of
the long incus process (34%), dislocation of the
prosthesis is noted by Ayach [36] in 20.8% of cases,
displacement of the prosthesis it is 82% for Derlacky
[50], in our series we had a case of displacement of the
prosthesis by revision surgery after 1 year.
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CONCLUSION

From our study emerge 2 independent factors
significantly predictive of functional failure: an age at
intervention beyond 40 years and an audiometric stage
I11 and IV of Aubry. Early postoperative audiometry
would therefore be useful to detect early surgical failure
in one part and to predict the final functional result of
another part.The surgical success in our series is
comparable to the figures published in the literature with
stable and satisfactory functional results during the first
postoperative year. Regarding the pre-operative
audiometric stage, the percentage of closure of the Rinne
less good in cases of advanced otosclerosis (audiometric
stage Il or 1V) does not contraindicate surgery which
always remains differential to allow, among other things,
better audio- prosthetic.
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