
Remedy Publications LLC.

American Journal of Otolaryngology and Head and Neck Surgery

2024 | Volume 7 | Issue 1 | Article 12551

Otological Surgery in Mali: Our Experience

OPEN ACCESS

*Correspondence:
Fatogoma Issa Koné, Department 
of ENT-Head and Neck, University 

Hospital of Gabriel Touré, Mali
 Received Date: 24 Jan 2024 
Accepted Date: 05 Feb 2024 
Published Date: 09 Feb 2024

Citation: 
Coulibaly O, Koné FI, Cissé N, Traoré 

K, Dicko I, Dembélé Y, et al. Otological 
Surgery in Mali: Our Experience. Am 

J Otolaryngol Head Neck Surg. 2024; 
7(1): 1255.

Copyright © 2024 Koné FI. This is an 
open access article distributed under 

the Creative Commons Attribution 
License, which permits unrestricted 

use, distribution, and reproduction in 
any medium, provided the original work 

is properly cited.

Research Article
Published: 09 Feb, 2024

Abstract
Objectives: Evaluate our experience through a review of five ontological surgeries in Mali.

Material and Methods: This is an observational, descriptive and retrospective study that took place 
in the ENT Department - Head and Neck surgery of the University Hospital Gabriel. It took place 
over a period of 8 years from July 2014 to June 2022.

Results: During this period, 807 surgeries were performed 150 cases of otologic surgery accounted 
for 18.6%. The age group of 11 to 20 years was predominant with 34%. The sex ratio was 0.87 in favor 
of the female sex. Hearing loss was the main reason for consultation, 73.3% (n=110). Tympanic 
perforation was found in 71.3% of cases and intact in 28.7%. Myringoplasty was the type of surgery 
performed 65.3% followed by the installation of transtympanic aerator in 13.3%, platinectomy and 
platinotomy in 12.6%. Operative follow-up was reported by operative revision in 22.2% of cases of 
chronic cholesteatomatous mastoiditis and the tympanic closure rate was 95.2% in eighteen months 
compared with 4.8% failure.

Conclusion: The otological surgery in Mali is recent. It occupies a prominent place in ENT surgical 
activities.
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Introduction
The ear is the organ of hearing and balance [1]. These functions of the ear are most often affected 

by various otological disorders, some of which require surgical management. The anatomical 
complexity of the ear and the relationship with the noble structures makes the surgical management 
of these affections difficult [2]. Otological surgery includes all surgeries on the outer ear; medium 
and internal. It has made significant progress in recent years as illustrated by the subsequent history. 
The development in crescendo has gone through several stages of research ranging from the closure 
of the tympanic membrane with a fragment of pork bladder mounted on an ivory tube by Marcus 
Banzer in 1640 [3] to the use of the artificial tympanum by Autenrieth in 1815 [4]. The credit must 
go to Berthold in 1878 for having successfully achieved a closure by autograft of thin skin and 
innovation by regeneration of the tympanic membrane by introducing the term of myringoplasty 
[5,6]. Despite this improvement, some failures related to the new techniques led to a temporary halt 
in the 20th century [7]. Schuknecht's contribution to Germany in 1960 of otosclerosis surgery with 
wire prosthesis [8] was improved in France by Michel Portman and Jean Causse [9]. Nowadays, the 
development of surgical techniques and more particularly the contribution of oto-video-endoscopy, 
cochlear or brainstem implantation and new techniques of medical imaging have made it possible to 
improve the therapeutic management of otological pathologies. These surgical techniques are part 
of the treatment of deafness with the main objective of restoring the hearing closer to normal and 
eradicating a condition that may involve the patient's vital prognosis. The constant concern is to 
reintegrate the patient socially or to rehabilitate him. These notions meet the criteria of an adequate 
technical platform.

The frequency of otologic surgery in ENT surgery is estimated at 2%, mainly concerning 
myringoplasty in the N'D Jolo et al. [10], study on the practice of ENT surgery in the African 
environment. The advent of otological surgery is recent in Mali. In our context, work is limited 
and responds to the management of diseases affecting the outer and middle ear. It requires the 
establishment of an adequate training policy via postgraduate training. For this purpose, an 
evaluation of otological surgical activities is necessary. It is in this context that we initiated this study 
to evaluate our experience through a review of five years of otological activities in the operating 
room of the university hospital of Gabriel Touré.
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Material and Methods
Type of study: This is an observational, descriptive and 

retrospective study that took place in the ENT-Head and Neck 
surgery department of the university hospital Gabriel Touré.

Framework of the study: It took place over a period of 8 years 
from July 2014 to June 2022.

Population and place of study: Any patient who underwent 
otologic surgery at the Gabriel Touré University Hospital Center 
in the ENT Head and Neck Surgery department of the University 
Hospital of Gabriel Touré with a complete medical file was our 
sample.

Inclusion criteria: We included all age-confounded patients with 
middle ear surgery.

Exclusion criteria: The diseases of the inner ear and patients lost 
to follow-up have been excluded, the affections concerning the inner 
ear and the outer ear.

Variable: The diagnostic method was based on clinical 
examination data, tympanometry, tonal audiometry, computed 
tomography and pathological examination. All of our patients 
were operated under a microscope. The variables studied included 
age, sex, signs of consultation, duration of disease progression, 
tympanic membrane status, basal state, tympanometry data, degree 
of preoperative hearing loss and postoperative auditory gain, the 
result of computed tomography. Operative follow-up was established 
over a period of eighteen months. The data were recorded on a survey 
card designed for this purpose after reviewing clinical observations, 
operative reports and hospitalization.

Statistical analysis: The data was entered into the SPSS Version 
19 software containing an entry mask established from a survey form.

Result
During this period, 807 surgeries were performed at the university 

hospital of Gabriel Touré, of which 150 cases of otological surgeries 
were 18.6%. The age group of 11 to 20 years was predominant with 
34% of cases. The sex ratio was 0.87 in favor of the female sex. Hearing 
loss was the main signs of consultation, 73.3% (n=110) followed by 
tinnitus in 11.3% (Table 1). The duration of evolution was greater 
than 3 months in 98.7% of patients. Tympanic perforation was found 
in 71.3% of cases and intact in 28.7%. Total perforation, subtotal 
and punctiform, represented respectively 46.7%, 41.1%, 12.1%. 
Anterior perforation accounted for 25.2%, posterior in 42.1% and 
central in 32.7%. Tonal audiometry revealed transmission deafness 
(81.3%), perception (9.3%), mixed (8.7%) and normal (0.7%). The 
degree of loss in decibels of 40 db to 70 db was 39.3% (Table 2). 
Diagnosis has concerned seromucous otitis in 16.1%, chronic simple 
otitis media in 58.63%, otosclerosis in 12.6%, retraction pockets in 
6.67%, cholesteatomatous otitis in 3.3%, chronic mastoiditis in 
2.7%. The myringoplasty was the type of surgery performed 65.3% 
followed by the trans-tympanic aerator in 16.1%, and platinectomy 
and platinotomy in 12.6% (Table 3). The postoperative course was 
reported by operative revision in 22.2% (2 cases) of cases of chronic 
cholesteatomatous mastoiditis and the tympanic closure rate during 
myringoplasty was 95.2% in eighteen months compared with 4.8% 
failure. The 60-day postoperative hearing gain after myringoplasty 
was 11 db to 30 db in 59.1%. In 16.3% no gain was obtained 
for myringoplasty. Hearing gain 60 days postoperatively after 

stapedectomy 16 db to 30 db in 78.9%. In 21.1% no gain was obtained 
for stapedectomy. We found that after placing the transtympanic 
aerator in 24 patients that 5 patients had postoperative otalgia 25%, 
13 patients (or 65% of patients) had normal hearing and the 6 patients 
found a different hearing improvement preoperatively.

Discussion
The recurrence of otological surgery activities is an observation 

in our current work environment over the last five years. It allowed 
setting follow-up rules to follow the postoperative evolution of our 
patients. This recurrence of otological activities in ENT surgical 
activities has been evaluated at 2.5% by some authors [10]. In our 
study, this prevalence is estimated at 18.6%. Our activities are close to 
other centers having reported 5% to 15% of otological activities [11,12]. 
The observation joins that of Salisu [13]. This prevalence illustrates 
the diversity of operative indications and the crescendo evolution of 
the number of ENT surgeons in our country. The predominance of 
the female sex in our sample is admitted by some [10] in Africa with 
52.7%. A predominance of the male sex was found in the series of 
Salisu [13]. The female predominance is the prerogative of certain 
diseases in ENT such as otosclerosis, it was found in 17 women for 
two men. In our series, the average age was 15.5 years with extreme 
4 years and 74 years. The age group of 11 to 20 years was the most 
affected, 34% of cases. It is the same with Skandour [14] who obtained 
a rate of 31.67% for the age group of 10 to 19 years. The age limit 
seems to be an essential factor in the surgical decision of tympanic 
perforations. For others, there is no interest [15,16]. Age seems to 
be a factor influencing the occurrence of certain conditions such as 
seromucous otitis. According to some authors, it influences the result 

Signs Effective Percentage

tinnitus 17 11.30

Hearing loss 110 73.3O

Otorrhea 16 10.70

Traumatism of the external auditory canal  4 2.70

Language disorders 1 0.70

Post auricular swelling 2 1.30

Total 150.0 100.00

Table 1: Signs of consultation.

Average hearing loss in decibels Effective Percentage 

20-40 49 32.7

40-70 59 39.3

70-90 30 20

90-120 6 4

>120 6 4

Total 150 100

Table 2: Hearing loss preoperatively.

Operative indications Effective Percentage

Transtympanic Aerator 24 16.1

Masto-atticotomy 9 6

Myringoplasty 98 65.3

Platinotomy and Platinectomy 19 12.6

Total 150 100

Table 3: Surgical procedures performed.
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of myringoplasty, for others the result has no connection with the 
result of myringoplasty [17,18]. Hearing loss was the main reason for 
consultation with 73.3%, the same finding was made by Salisu [13]. 
Tinnitus is quite frequently described in otosclerosis according to 
Gersdoff [19]. We found in our study that the reason for consultation 
is most often a function of the type of pathology encountered. The ear 
being the organ of hearing and balance, the first discomfort is that of 
hearing loss. The delay of consultation is reported by the literature in 
developing countries, it may be due to the absence of a family doctor, 
but especially an intellectual and socioeconomic level of parents 
who are often low, who start self-medication often unsuitable for 
an underestimated otorrhea. The duration of evolution longer than 
3 months was found in 98.7%. Ezzahra Abdala reported an average 
duration of evolution at 4 years [20]. Myringoplasty was performed in 
65.30%. It constitutes the final layer of all otological interventions. The 
high incidence of myringoplasty in otologic surgeries was reported in 
the Karela series [21] at 91.5%, 80% for Benzarty [22]. The anatomical 
success rate was evaluated at 95.2% in nine months, the successful 
rate in the Shekharappa study was 93% in 28 patients by six months 
[23]. This rate of anatomical success varies in the literature between 
71% to 90.2% of the operated patients and up to 100% [24-29]. The 
criteria for success of myringoplasty are anatomical and functional 
according to some authors [30-32]. For Emir [33] in addition to the 
integrity of the graft, requires a gain greater than 10 db and an average 
residual audiometric Rinne less than 25 db. In our study we found 
an improvement of 11 db to 30 db in 49.9%. The 4.8% failures were 
due to super infections of the ear. Seromucous otitis came in second 
place after Otitis open tympanitis with 13.3%. It is the preserve of 
children [31]. All series place the frequency peak between 2 and 7 
years with an average age of 5 years [34-41]. Our study corroborates 
that of Ezzahra Abdala [20] found two peaks 5 to 7 years and the other 
between 13 to 15 years. This finding is shared by Klopp Dutote [42]. 
Hearing loss was the predominant symptomatology as in other series. 
This treatment is based on a surgical procedure, but also requires a 
regular and prolonged follow-up by the ENT until the ablation of the 
aerators and well beyond to detect the secondary complications. This 
surgery was done on the basis of a hearing loss of 30 db. We found 
that after the installation of transtympanic aerator in 24 patients 
that 5 patients had postoperative otalgia 25%, 13 patients (or 65% 
of patients) had normal hearing and the 6 patients found a different 
hearing improvement preoperatively.

The authors noted the high incidence of otosclerosis in the 
Caucasian race and its rarity in the black race [43]. It accounted for 
12.7% in our study. The incidence of clinical otosclerosis varies from 
0.1% to 2.1% worldwide [44]. In Tunisia, its prevalence ranges from 
0.4% to 0.8%, with a predominance of women [45-47]. The average 
age of onset is between 20 and 40 years [48]. The age group of 21 to 
30 years was found in our study with 5.3%. As in the series of Achour 
I [49]. Hearing loss was the main sign in our study in 100% of cases. 
Unlike the Achour series where tinnitus accounted for 85% of cases 
[49]. The success of otosclerosis surgery should not be judged only 
in the short term but also on the maintenance of auditory results 
and benefit during the patient's life. In our study the percentage of 
Rinne's closure was 94.4%, the gain at 1 year was 21.1 db and air 
conduction remained stable in 3 to 5 years. This result is comparable 
to that reported in the literature [50]. The frequency of tinnitus 
is variably estimated in the series. Of the 19 patients, 3 patients 
represented tinnitus postoperatively. According to the authors 
tinnitus improvement is remarkable in patients who have undergone 

a partial platinectomy or platinotomy in those who have had a total 
platinectomy which is the case of our series. In our study mastoiditis 
accounted for 2.7%. Mastoiditis was isolated without being associated 
with other extra cranial or intracranial complications. The evolution 
was favorable in all our cases with a decrease of 1 year. Surgical 
revision was performed for 22.2% of patients.

Conclusion
The introduction of otological surgery in Mali is recent. It holds an 

important place in ENT surgical activities. However, myringoplasty 
is the most commonly performed procedure in Otology and is the 
final layer of most otitis media interventions for chronic otitis media. 
The Myringoplasty was the type of surgery performed 65.3% followed 
by the trans-tympanic aerator, platinectomy and platinotomy. Its 
practice requires the support of several corollary propelling factors 
of a promising outcome. Otological surgery still recognizes many 
challenges in our context. The different diagnostic methods still suffer 
from shadows due to the inadequacy of the technical platform.

References
1.	 Erminy M, Skanavi S, Bonfils P, Van Den Abbeele T, Avan P. Hearing 

Physiology: EMC ORL tome, 1995. p. 14.

2.	 Guerrier Y, Uziel A. Physiologie neuro- sensorielle en ORL, Ed. Masson, 
Paris 1982. 

3.	 Banzer M. Disputation d’auditioneloesa. Trans am acad ophtalmol 
otolaryngol. 1963;67:233-59. 

4.	 Guthrie. D. The history of otology. J Laryngol. 1940;55:473-94. 

5.	 Berthold E. Uber Myringoplastik. Med-Chir Central B. 1879;14:195-207. 

6.	 Tangeman CW. Reproduction of the membrane tympanic by skin grafting. 
Arch Otolaryngol. 1883;12:228-30 

7.	 Manfredi L, Nowak C, Nevoux J, Bobin CHU, Bicêtre S, Bicêtre K. Analyse 
et facteurs prédits d’échecs des ossiculoplasties par prothèse en titane à 
Paris –Est, Créteil Val de Marne. [Thèse]. 2013. 

8.	 Schuknecht HF, Oleksiuk BS. The metal prosthesis for stapes ankylosis. 
AMA Arch Otolaryngol. 1960;71:287-95.

9.	 Causse JB, Gherini S, Horn K. Surgical treatment of stapes fixation by 
fiberoptic argon laser stapedotomy with reconstruction of the annular 
ligament. Otolaryngol Clin North Am. 1993;26(3):395-416.

10.	Ndjolo A, Eposse EC, Boboyono JM, Fouda OA, Bengono G. La pratique 
chirurgicale ORL en milieu Africain: Une évolution de cinq ans et demie 
dans les Hôpitaux de Yaoundé. Med d’Afr noire Edition électronique 
Janvier. 2006;5301;29-33.

11.	Rutkow IM. Ear nose and throat operations in the United States. 1979 to 
1984. Arch Otolaryngol Head Neck Surg. 1986;112:873-6.

12.	Bengono G, Binam F, Ndjolo A, Fouda A. La chirurgie ORL à Yaoundé, 
Uneétude critique. J Camerounais Méd. 2000;1:13-4.

13.	Salisu Ad. Otology practice in a Nigerian Tertary health institution: A 10-
year review. Ann Afr Med. 2010;9(4):218-21.

14.	Skandour D. Prise en charge du cholestéatome de l’oreille moyenne: A 
propos de 60 cas Expérience du service d’ORL du CHU Mohammed VI. 
2005-2010. 2011;142.

15.	Blanshard JD, Robson AK, Smith I, Maw AR. A long term view of 
myringoplasty in children. J Laryngol Otol. 1990;104(10):758-62.

16.	Rizer FM. Overlay versus underlay tympanoplasty. Part II: The study. 
Laryngoscope. 1997;107:26-36.

17.	Black JH, Hickey SA, Wormald PJ. An analysis of the result of myringoplasty 
in children. Int J Pediatr Otorhinolaryngol. 1995;31(1):95-100.



Coulibaly O, et al., American Journal of Otolaryngology and Head and Neck Surgery

Remedy Publications LLC. 2024 | Volume 7 | Issue 1 | Article 12554

18.	Mcdonald RR, Lusk RP, Muntz HR. Faciaformmyringoplasty in children. 
Arch Otorhinolaryngol Head Neck Surg. 1994;120(2):138-43.

19.	Gersdorff M, Nouwen J, Gilian C, Decat M, Betsch C. Tinnitus and 
otosclerosis. Eur Arch Otorhinolaryngol. 2000;257(6): 314-6.

20.	Abdala FE. Les otites moyennes chroniques simples chez l’enfant à 
Marrakech [Thèsen°17]: Université Cadi Ayyad. 2015.

21.	Karela MB, Watkins A, Watkins A, Phillipps JJ. Myringoplasty surgical 
outcomes and hearing improvement. Eur Arch Otorhinolaryngol. 
2008;265(9):1039-42.

22.	Benzarty S, Mani R, Akkari A, Chnitir RB, Mohammed I, Miled MK. Etude 
analytique des résultats des 400 myringoplasties. J Tun ORL. 2003;10:1-4.

23.	Shekharappa MK, Siddappa SM. Cartilage Myringoplasty: An ideal grafting 
technique for complex perforations. J Clin Diagn Res. 2017;11(7):MC06-
MC08.

24.	Onal K, Uguz MK, Kazikdas KC, Gursoy ST, Gokce H. A multivariate 
analysis of ontological, surgical and patient-related factors in determining 
success in myringoplasty. Clin. Otolaryngol. 2005;30(2):115-20.

25.	Mak D, Mackendrick A, Bulsara M, Coates H, Lannigan F, Leidwinger D, 
et al. Outcomes of myringoplasty in Australian Aboriginal children and 
factors associated with success: A prospective case series. Clin Otolaryngol. 
2004;29(6):606-11.

26.	Karkanevatos A, Srinivasan VR, Roland NJ, Lesser Th J. Myringoplasty 
using a subcutaneous soft tissue graft. Clin Otolaryngol Allied Sci. 
2004;29(4):314-17.

27.	Lee P, Kelly G, Mills Rp. Myringoplasty: Does the size of perforation 
matter? Clin Otolaryngol Allied Sci. 2002;27(5):331-4.

28.	Boukra A. La tympanoplastie chez l’enfant à propos de 37 cas. [These] 
Faculté de Medicine et Pharmacie Ibn Rochd de Casablanca N°1784. 2003.

29.	Kazikdas KC, Onal K, Boyraz I, Karabulut E. Palisade cartilage 
tympanoplasty for management of subtotal perforations: A comparison 
with the temporalis fascia technique. Eur Arch Otorhinolaryngol. 
2007;264(9):985-9.

30.	Dispenza F, Battaglia AM, Salvago P, Martines F. Determinants of failure 
in the reconstruction of the tympanic membrane: A case-control study. 
Iran J Otorhinolaryngol. 2018;30(6):341-6.

31.	Yigit O, Alkan S, Topuz E, Uslu B, Unsal O, Dadas D. Short-term evaluation 
of over-under myringoplasty technique. Eur Arch Otorhinolaryngol. 
2005;262:400-3.

32.	Hamans E, Govaerts PJ, Somers T, Offeciers FE. Allograft tympanoplasty 
type I in the childhood population. Ann Otol Rhino Laryngol. 
1996;105(11):871-6.

33.	Emir H, Ceylan K, Kizilkaya Z, Gocmen H, Uzunkulaoglu H, Erdal Sami M. 
Success is matter of experience: Type 1 tympanoplasty, influencing factors 
on type 1 tympanoplasty. Eur Arch Otorhinolaryngol. 2007;264:595-9.

34.	Mahadevan M, Navarro-Locsin G, Tan HKK, Yamanaka N, Sonsowan N, 
Chun Wang P, et al. A review of the burden of disease due to otitis media 
in the Asia-Pacific. Int J Pediatr Otorhinolaryngol. 2012;76(5):623-35.

35.	Daly KA, Hoffman HJ, Kvaerner KJ, Kvestad E, Casselbrant Ml, Homoe 
P, et Al. Epidemiology, natural history, and risk factors: Panel report from 
the Ninth International Research Conference on Otitis Media. Int J Pediatr 
Otorhinolaryngol. 2010;74(3):231-40.

36.	Zhang Y, Xu M, Zhang J, Zeng L, Wang Y, Zheng QY. Risk factors 
for chronic and recurrent otitis media a meta-analysis. Plos One. 
2014;23:9(1):e86397.

37.	Casselbrant ML, Mandel EM. Epidemiology. In: Rosenfeld RM, Bluestone 
CD, editors. Evidence-based otitis media. 2nd Ed. Hamilton: BC Decker 
Inc; 2003. p. 147-62.

38.	Mahmood F, Bhutta AD. Epidemiology and pathogenesis of otitis media 
construction of phenotype landscape. Audio Neurotol. 2014;19(3):210-23.

39.	Willeke L, Lucien J, Anteunis C, Meesters C, Michelene N, Chenault MP. 
Haggard risk factors for failing the hearing screen due to otitis media in 
Dutch infants. Eur Arch Otorhinolaryngol. 2012;269(12):2485-96.

40.	Gunasekera H, Haysom L, Morris P, Craig J. The global burden of 
childhood otitis media and hearing impairment: A systematic review. 
Pediatrics. 2008;121:S107.

41.	Zielhu GA, Heuvelmans-Heinen EW, Rach GH, Van Den Broek P. 
Environmental risk factors for otitis media with effusion in preschool 
children. Scand J Prim Health Care. 1989;7(1):33-8.

42.	Klopp Dutote N. Facteurs de risque de récidive de l’otite seromuqueuse 
et complications à long terme après la prémière pose d’ATT chez l’enfant. 
[ThèseN°107] Université de Picardie verne amiens. 2015.

43.	Magnan J, Alhousseini AG. L’otospongiose. In: Tran Ba Huy P, editor. 
ORL AUPELF UREF Universités Paris: Elipses. 1996:267-77.

44.	Crompton M, Cadge BA, Ziff JL, Mowat AJ, Nash R, Lavy JA, et al. 
The epidemiology of otosclerosis in a British Cohort. Otol Neurotol. 
2019;40(1):22-30.

45.	Ben Arab S, Besbes G, Hachicha S. L’otospongiose dans les populations 
dunord de la tunisie: Épidemiologie et étiologie. Ann Otolaryngol Chir 
Cervico Fac. 2001;118:19-25.

46.	Chloe RA, Mckenna M. Pathophysiology of otosclerosis. Otol Neurotol. 
2001;22(2):249-57. 

47.	Rondini GE, Grayelia B, Boutin P. Otospongiose: Techniques chirurgicales 
et résultats à propos de 150 cas. Ann Otolaryngol Chir Fac. 2002;119:227-
33.

48.	Kos MI, Montandon PB, Guyot JP. Short and long term results of 
stapedotomy and stapedectomy with a Teflon-wire piston prothesis. Ann 
Otol Rhinol Laryngol. 2001;110(10):907-11.

49.	Achour I, Mnejja M, Hammami B, Kharrat D. Chafeddine I, Ghorbel A. 
Otospongiose: Etude epidemio-clinique et genetique: A propos de 487 
patients. J Tunisien d’ ORL. 2016;35:29-32.

50.	Ayache D, Earally F, Cohen M, Leca F, Elbaz P. Acouphenes et 
otospongiose. Ann Otolaryngol Chir Fac. 2002;119:98-100.


	Title
	Abstract
	Introduction
	Material and Methods
	Result
	Discussion
	Conclusion
	References
	Table 1
	Table 2
	Table 3

