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Introduction
Otosclerosis is an osteodystrophy of the otic capsule resulting 

in ankylosis of the stapes on the vestibular window, which is 
responsible, when it manifests clinically, for conductive hearing 
loss (or mixed hearing loss) [1]. Its prevalence is estimated 
between 0.3 and 0.4% in Caucasians, this rate is lower in 
Japanese, Chinese, Indonesian, while otospongiosis is extremely 
rare in black [2-4]. There are very few studies on otospongiosis  

 
in black. The aim of this work was to study the clinical features 
and evaluate the postoperative results of otosclerosis in black.

Patients and Methods
This was a retrospective study, performed at the ENT 

department of the FANN University Hospital Center, concerning 
cases of otosclerosis surgery collected between January 2000 
and January 2014.
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Abstract

Introduction: Otosclerosis is estimated between 0.3 and 0.4% in Caucasians, this rate is lower in Japanese, Chinese, Indonesian, while 
otospongiosis is extremely rare in black. There are very few studies on otospongiosis in black. The aim of this work was to study the clinical 
features and evaluate the postoperative results of otosclerosis in black.

Patients and Methods: This was a retrospective study, performed at the ENT department of the FANN University Hospital Center, concerning 
cases of otosclerosis surgery collected between January 2000 and January 2014. The analysis of the functional results was performed on pre- and 
postoperative tonal audiometric data using : 

a.	 The recommendations of the American Academy of Otolaryngology - Head and Neck Surgery (AAO-HNS) 

b.	 The classification established by the International Bureau of Audiophonology (BIAP).

Results

i.	 14 patients had been selected, 11 had operated on one ear and 3 on both ears, making a total of 17 operated ears.

ii.	 The mean age at the time of surgery was 34.57 years. The male subjects were 3 to 11 females with a sex ratio of 0.27.

iii.	The average duration of symptomatology was 5 years with extremes of 1 and 10 years.

iv.	The family history of deafness was found in 3 patients (21%) of patients.

v.	 The mean postoperative Rinne ranged from 0 to 35dB with an average of 9.11dB. The average Rinne gain ranged from 8.75 to 53.75dB 
with an average of 32.94dB.

Conclusion: The hospital prevalence of shows that otosclerosis is a rare disease in black. The postoperative functional results seem better 
because of the important preoperative Rinne related to the delay of the diagnosis.
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Inclusion Criteria

Included in this study the patients:

a.	 whose diagnosis of otosclerosis was confirmed 
intraoperatively,

b.	 having performed preoperative tonal audiometry and 
at least one tonal audiometry during the first postoperative 
year.

The analysis of the functional results was performed on pre- 
and postoperative tonal audiometric data. Two recommendations 
were used:

1.	 The recommendations of the American Academy of 
Otolaryngology - Head and Neck Surgery (AAO-HNS) [5] 
were selected for this evaluation; except for the data of the 
frequency 3000 Hz which has been replaced by the data at 
4000 Hz [6].

  The functional results were expressed by calculating:

a.	 Mean hearing loss: Addition of thresholds in 
preoperative air conduction on frequencies 500,1000, 2000 
and 4000 Hz divided by 4.

b.	 Preoperative Rinne (PER): the difference between 
the average preoperative air conduction (AC) and bone 
conduction (BC) thresholds at the 500, 1000 and 2000 Hz 
frequencies,

c.	 The postoperative Rinne (POR): difference between the 
average of the post-operative thresholds in air conduction 
(AC) and bone conduction (BC) on the frequencies 500, 1000 
and 2000 Hz.

i.	 if POR between 0-10dB = success

ii.	 if POR between 11-20dB = Good result

iii.	 if POR between 21-30dB = Bad result

iv.	 if POR> 30dB = Transmission failure.

d.	 The gain in air conduction: preoperative AC - 
postoperative AC on the frequencies 500, 1000, 2000 and 
4000 Hz.

e.	 Gain in Rinne: preoperative Rinne - Postoperative 
Rinne

f.	 Postoperative Residual Rinne (PORR): the difference 
between the average postoperative air conduction (AC) 
thresholds and the preoperative bone conduction (BC) 
thresholds at the 500, 1000 and 2000 Hz frequencies.

a)	 PORR≤10dB = closure of Rinne (Success)

b)	 10 <PORR ≤20dB = good result

c)	 PORR> 20dB = Failed.

g.	 The cochlear reserve (CR), It corresponds to the gain 
in bone conduction: it is the difference between the average 

thresholds in BC on the frequencies 1000,2000 and 4000 Hz in 
pre and postoperative. A positive value of the cochlear reserve 
corresponds to an improvement of the BC, a negative value 
corresponds to a decrease of the BC or labyrinthization, which 
one considers as significant if this value is greater than 10 db.

2.	 The classification established by the International 
Bureau of Audio phonology (BIAP) [7]

Results
14 patients had been selected, 11 had operated on one ear 

and 3 on both ears, making a total of 17 operated ears.

Clinical Data

Age

The mean age at the time of surgery was 34.57 years (Table 
1).

Table 1: Characteristics of Age.

Mean 34,57

Median 35,00

Standard deviation 11,587

Min 20

Sex

The male subjects were 3 to 11 females with a sex ratio of 
0.27. The Table 2 reports the distribution of functional signs.

Table 2: Distribution of clinicals signs.

Tinnitus n     %

Unilatéral 3 21,5

Bilatéral 10 71,4

No 1 7,1

Hearing loss n     %

Unilatéral 5 35,7

Bilatéral 9 64,3

Vertigo n     %

Yes 5 35

No 9 65

Total 14 100

Other Signs

The other signs were: Headache in one case (7.1%), Otalgia 
in one case (7.1%), and peripheral facial paralysis in one case 
(7.1%).

Duration of Symptomatology

The average duration of symptomatology was 5 years 
(standard deviation of 3 years) with extremes of 1 and 10 years.

Family History of Deafness

The family history of deafness was found in 3 patients (21%) 
of patients.
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Paraclinic Data

Temporal Bone Ct Scan

CT scan were performed in six patients (42.9%), showed 
otosclerosis in four patients (66.7%) and were normal in two 
patients (33.3%).

Preoperative Tonal Audiometry

All patients had preoperative tonal audiometry. Preoperative 
tone audiometry results: 

i.	 Preoperative audiometry found conductive hearing 
loss in 11 ears and mixed hearing loss in 6 ears.

ii.	 According to the classification of BIAP: Most patients 
had moderate deafness (11 ears or 65%). (Figure 1)

Figure 1: Distribution by the grade of hearing loss.

Therapeutic Data

Eleven patients had surgery on one ear, and three patients 
on two ears, making a total of 17 operated ears. For patients 
who had surgery on two ears, the interval between the two 
procedures was one year.

Local anesthesia was used in 10 procedures (58.1%) and 
general anesthesia in 7 procedures (41.1%).

i.	 The transcanal approach was used in all patients (17 
ears).

ii.	 The platinotomy was done in 16 procedures (94.1%) 
and total platinectomy in one intervention (5.9%).

iii.	 The prosthesis used in all patients was a Teflon®.

Post-Operative Complications

Table 3: Post operative’s complications.

Post opératives complications n     %

Vertigo 1 5,8

Infection 1 5,8

Table 3 summarizes the identified complications. The 
average duration of hospitalization was 2 days with extremes of 
1 and 7 days

Post-Operative Hearing Functional Results

The auditory functional results are shown in Table 4

Table  4:  Panoramic table of 17 cases.

Num OS MHL PER POR GR GA CR PORR

1 RE 56,25 45,00 8,75 36,25 36,25 -1,67 8,75

2 RE 48,70 36,25 0,0 36,25 18,75 -16,67 17,5

3 RE 58,75 47,5 16,25 31,25 30,0 -6,67 17,5

4 RE 87,50 53,75 0,0 53,75 -32,5 -85,0 86,25

5 RE 67,50 38,75 0,0 38,75 36,25 0,0 2,5

6 RE 48,75 32,5 1,25 31,25 31,25 0,0 1,25

7 RE 102,50 81,25 27,5 53,75 42,5 -11,67 38,75

8 RE 56,25 28,75 20,0 8,75 21,25 13,33 7,5

9 RE 75,00 51,25 20,0 31,25 46,25 16,67 5,0

10 LE 51,25 28,75 0,0 28,75 33,75 3,35 -5,0

11 LE 48,70 37,5 0,0 37,5 21,25 -13,34 16,25

12 LE 48,75 40,0 2,5 37,5 22,5 -15,0 17,5

13 LE 72,50 45,0 0,0 45,0 31,25 -15,0 13,75

14 LE 43,75 27,5 2,5 25,0 22,5 -1,67 5,0

15 LE 73,75 43,75 35,0 8,75 15,0 8,34 28,75

16 LE 82,50 41,25 0,0 41,25 45,0 6,67 -3,75

17 LE 52,50 36,25 21,25 15,0 17,5 1,67 18,75

In deciBels (dB); Num : Numéro de patient ; LE : leght ear ; RE : right ear ; OS : operated side ; MHL : Preoperative mean hearing loss; PER : 
preoperative Rinne; POR :  postoperative rinne ; GR : Gain in Rinne ; GA : Gain in air conduction ; CR : cochlear reserve ;  RRPO : postopera-
tive residual Rinne  
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i.	 Preoperative Rinne average: The average preoperative 
Rinne ranged from 27.5 to 81.5dB with an average of 
42.05dB, 82.35% of patients had an average preoperative 
Rinne > 30dB (Figure 2)

ii.	 Post-operative Rinne average: The mean postoperative 
Rinne ranged from 0 to 35dB with an average of 9.11dB. The 
average Rinne gain ranged from 8.75 to 53.75dB with an 
average of 32.94dB (Figure 2) 

Figure 2: Fluctuation of Rinne before and after surgery.

Discussion
Epidemiological Aspects

The mean age at the time of surgery was 34-57 years. It 
varies between 15 and 35 years depending on the studies. 
Nemati et al in Iran found an average age of 36-45 years [8]. The 
clear predominance of women, from 57 to 79%, reported in the 
literature is also found in our series [1,9]. Women represented 
79% in our study. This female predominance is explained by 
the existence of a hormonal factor which is an initiating or 
aggravating factor in the history of the disease [10-12]

Clinical Aspects
Hearing loss was the main reason for consultation, it was 

found in all patients. This is same finding with data from the 
literature [1,8,9,13-16]. Bilateral otosclerosis is also found in our 
study, 64.3% of patients suffered to two ears. Tinnitus was found 
in 92.9% of cases. Sobrinho et al. [17] in Brazil, in a series of 48 
ears found 91.6% of tinnitus. Cordoves et al. [13] in a series of 
47 cases in Cuba and Marrakchi et al. [15] in Tunisia in a series 
of 59 cases recovered respectively 89.4 and 87% of tinnitus. The 
occurrence of tinnitus is explained in most cases by an advanced 
state of the disease. 

Vertigo was found in 35% of patients. Lescanne et al. [18] 
In France in a series of otosclerosis and Bouaity et al. [14] in 
Morocco found respectively 10 and 17%. There is an important 
genetic’s part in the genesis of otosclerosis [10-12]. In the 
literature family history of otospongiosis is found in 11 to 52% 
of cases [13,14,19]. In this study, 21% of our patients had a 
history of family deafness, but we could not confirm if it was a 
case of otosclerosis [20].

Post-Operative Hearing Functional Results
The mean audiometric Rinne had increased from 42.05dB 

before the operation to 9.11dB after surgery whether an average 
gain of 39.94dB in Rinne. This gain the highest compared to the 
literature (Table 5). This could be explained by our very high 
average preoperative Rinne, related to the delay of diagnosis. 
The diagnosis is made at an advanced stage of deafness, 5 years 
after the beginning of hearing discomfort. The postoperative 
Rinne was ≤20dB in 82.3% of cases. This success rate is like that 
reported by RIOS [25] in Spain, MAHAFZA in Jordan [10], and 
SOUZA in Brazil [26] who found a POR ≤20 dB in 84.21%, 85.6% 
and 95.1% of cases. The functional hearing results in black are 
like those of the literature and are generally satisfactory.

Table 5: Gain in Rinne of different authors.

Authors Number of cases Average Preoperative Rinne 
(dB)

Average Postoperative Rinne 
(dB)

Mean Gain Rinne 
(dB)

ATAIDE et al. [21] Brazil 33 28,1 9,1 19

AMOR et al. [1] Tunisia 149 35,19 14,81 20,38

RAMSAY et al. [22] Finland 270 29 7 22

KOLO et al. [16] India 31 43,14 19,17 23,97

SAKI et al. [23] Iran 197 36,6 11,9 24,7

GARCIA-ISA et al. [24] Spain 116 36,68 11,88 24,8

Our series Senegal 17 49.05 9,11 39,94

Conclusion
The hospital prevalence of shows that otosclerosis is a rare 

disease in black. The postoperative functional results seem 
better because of the important preoperative Rinne related to 
the delay of the diagnosis.
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