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Abstract

Introduction: Post-blast tympanic perforations represent an entity of trau-
matic perforations; various mechanisms are at the origin of the latter, and the

increase in conflicts and acts of violence are increasing the studies on this
at Six Yaounde Hospitals. International bi but few d lable i Objiecti Thi .
Journal of Otolaryngology and Head & subject, but few data are available in our context. jective: L'his paper aims
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to study post-blast tympanic perforations in Yaounde, specifically the epide-

miological, clinical, and paraclinical aspects. Methodology: We conducted a

descriptive cross-sectional study with retrospective and prospective data col-
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lection in six Yaounde hospitals over 63 months from January 1, 2018, to
March 31, 2023. All patients with at least one post-blast tympanic perforation

were included. Socio-demographic, clinical and paraclinical data were col-
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lected on a questionnaire and analysed using SPSS 28 software. Results: We
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included 124 patients. The prevalence of post-blast tympanic perforations was
0.1% of the consultations in the departments. 71 The average age was 28.6
9.1 years, with extremes ranging from 7 to 49 years. The median consultation
time was five days. The most frequent injury circumstances were physical ag-
gression (81.45%) and armed conflict (10.5%). The injury mechanisms were
slaps (75%), punches (21.74%) and grenades (4.8%). The main symptoms on
admission were hearing loss (63.7%), tinnitus (58.1%) and otalgia (57.3%).
The tympanic perforations were unilateral in all cases, the anterior-inferior
location was more characteristic, and the deafness was conductive in 58.3% of
cases, followed by mixed deafness in 23.3% of cases. Conclusion: Post-blast
tympanic perforations are rare in consultation. The population is primarily
male and from the second decade of life. The main circumstance is aggression.
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1. Introduction

The tympanic membrane is a fibrous, transparent membrane that separates the
external ear canal from the middle ear. It can be prone to many injuries, such as
infections and trauma that can cause it to puncture. Many mechanisms are at the
origin of traumatic perforations, including the blast. The blast or auricular blast
effect refers to injuries due to overpressure in the external acoustic meatus, re-
gardless of origin. Post-blast tympanic perforations, long considered a wartime
pathology, are becoming more and more common in both military and civilian
settings. Many authors have conducted studies on general tympanic perfora-
tions, focusing on post-blast tympanic perforations.

In Belgium, van Haesendonck et al. (2018) found a prevalence of 5.3% of
post-blast perforation [1]. In Africa, a study carried out in Tunisia by Sethom
and collaborators on ear blasts found a prevalence of perforation of 89.5%.

In Cameroon, very little data are available on post-blast perforations.

This is why we conducted this study, and the main objective was to investigate
the epidemiological, clinical, and paraclinical aspects of post-blast tympanic per-

forations in our environment.

2. Patients and Methods

This was a descriptive, cross-sectional study with a retrospective and a prospective
component. The analysis was carried out in six hospitals in the city of Yaounde:
Yaounde University Hospital (YUH), Yaounde General Hospital (YGH), Yaounde
Central Hospital (YCH), Essos Hospital Center (EHC), Yaounde Military Hos-
pital (YMH), Yaounde Gynecological, Obstetric and Pediatric Hospital (YGOPH)
over 63 months from January 1, 2018 to March 31, 2023.

In this study, we included all patients with at least one post-blast tympanic
perforation. For the retrospective component, the patient was select after the
consultation medical files. Those who have the diagnosis of post blast tympanic
perforations were selected in our study. For the prospective component we con-
sulted the patient after medical examination those who has the post blast perfo-
ration was included. Socio-demographic (age, sex, marital status, occupation,
consultation period), clinical (injury circumstances, source of blast, symptoms at
admission, physical signs in admission), and paraclinical data (hearing loss)
were collected using a pre-established questionnaire and analysed using the
CSPro7.7 IBM SPSS Statistics 28 software. We used the Chi Carre test where the
Theoretical numbers was >5 and Fisher test when <5, the significance threshold
was set at 5%. The degree of significance depended on the p-value found:

- For p between 0.01 and 0.05: the test is considered significant;
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- For p between 0.001 and 0.01: the test is said to be highly significant;
- For p £0.001: the test is said to be highly significant.

3. Results

In the end of this study, we included 124 patients. The overall prevalence of

post-blast tympanic perforations in our hospitals is 0.1% (Table 1).

Table 2 indicates that the mean age of patients was 28.6 + 9.1 years, with ex-

tremes of 7 and 49 years. Men accounted for 57.3%, a sex ratio of 1.34. Most

were single and accounted for 68.75%, and were college students with 30.6%.

Table 1. Hospitaller prevalence of post-blast tympanic.

Number of perforations in Consultation = Consultation staffing (%)
YUH 34 18,916 0.17

YCH 18 11,551 0.15

EHC6 15,386 0.04

YGH 15 14,678 0.1

YMH 48 15,835 0.3

YGOPH 3 24,684 0.01

Table 2. Distribution of the population by socio-demographic characteristics.

Number of patient

Terms (N = 124) Frequency (%)
Age Groups (years)
<20 20 16.1
[20 - 30[ 51 41.1
[30 - 40( 39 31.5
[40 - 50[ 14 11.3
Sex
Female 53 42.7
Male 71 57.3
Marital status
single 88 68.75
Maried 35 28.2
widower 1 0.8
Occupation
pupil/student 38 30.6
Civilian in the informal sector 26 21.0
Civil in the public and private sector 30 23.43
Law Enforcement Personnel 17 13.7
Unemployed 13 10.5
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The median time to consultation was 5 (2-8) days, with extremes of 1 and 120
days. The majority came to consultation 3 to 7 days after the responsible injury,
Le 46.0% (Figure 1).

Fighting was the most common injury (81.45 per cent), followed by armed
conflict (10.5 per cent) (Table 3).

Figure 2 indicates that the primary source of the blast was slapping (75%),
followed by punches (21.74%).

The main symptoms on admission were hearing loss (63.7%), tinnitus (58.1%)
and otalgia (57.3%) (Figure 3).

Post-blast perforation was unilateral in all cases (100.0%), and the left side was
affected in 66.1% or 66.1% of cases. As for the type of perforation, it was unique
in most cases (95.2%) and anterior inferior site (62.1%). Regarding the shape of
the perforation, we found mainly oval (37.1%) and punctiform (33.1%) shapes
(Table 4).

N=124
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Figure 1. Distribution of the population according to the consultation period.
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Figure 2. Population distribution from the source of the blast.
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Table 3. Distribution of the population according to injury circumstances.

Circonstance de survenue = Number of patient (N = 124)  Frequency (%)

Physical Assault 101 81.45
Armed Conflict 13 10.5
Game 6 4.8
Dive 2 1.6
Industrial accident 1 0.8

Table 4. Population distribution based on physical signs of perforations.

Terms Number of patient (N = 124)  Frequency (%)
Laterality of the lesion
Left unilateral 82 66.1
Rigth unilateral 42 33.9
Type of perforation
Unique 118 95.2
Multiple 4 3.2
Sub totale 1 8
Total 2 1.6
Perforation Seat
Anterior inferior 77 62.1
Posterior inferior 57 46.0
Anterior superior 34 27.4
Posterior superior 24 19.4

Shape of the perforation

Punctiform 41 33.1
Oval 46 37.1
Linear 13 10.5
Circular 10 8.1
triangular 7 5.6
Others 13 10.5
N=124
70 63.7
58.1
60 57.3
< 50
>
g 40 30.6
S
g 30
& 20 16.1
89
10 4 3.2
0 . | |
Hearing loss Tinnitus ear pain  discharge bleeding headache dizziness others

Symptoms at admission

Figure 3. Population distribution by symptoms at admission.
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4. Discussion

The prevalence of postblast tympanic perforations in our study was 0.1%, in
contrast to the study by Van Haesendonck et a/ In 2016, in Belgium, there was a
5.3% prevalence of post-blast tympanic perforation [1]. The prevalence found in
our study includes all patients admitted to ENT departments, unlike the study
mentioned above, which only considers blast patients.

This study, 124 cases were included with a male preponderance (57.3%) with a
sex ratio of 1.34. This is consistent with the analysis by Wahid FI et al Per-
formed in Pakistan, which included 114 male-dominated patients (71%) with a
sex ratio of 2.5 [2]. The mean age of the patients in our study was 28.6 years,
close to the study done in Germany in 2015 by Kraus ef a/ on traumatic tym-
panic perforations, which had an average age of 28.7 years [3]. These findings
are also corroborated by another study conducted by Qureshi ef al, who found
that the average age was less than 30 years old [4]. In these studies, the majority
were at the end of the third decade because people are more active and more
exposed to violence.

In our study, the consultation time varied from 2 to 8 days; 46% came for
consultation between 3 and 7 days—a study done in Tunis by A Sethom et al
On-ear, blasts found that the consultation time varied from 3 to 10 days, and
44% had consulted within less than a week [5], which is close to our study.

We found that tympanic perforations by slapping accounted for (75%), results
similar to those of one of the studies mentioned above by Wahid FI et al. In Pa-
kistan in 2021, 72.9% of post-blast tympanic perforations were caused by slap-
ping [2]. These findings are also reinforced by a study done in Bangladesh in
2015 by Rabbani SG et al. on traumatic tympanic perforations, which reported
that 88.5% of cases were caused by slapping [6]. The one made by Roshan et al
in Nepal in 2023 on traumatic tympanic perforations on 60 patients who found
beating as the aetiology of perforation in 30% of cases [7]. This could be ex-
plained by the fact that most physical assaults occurred in the context of an ar-
gument.

Hearing loss (63.7%), tinnitus (58.1%) and otalgia (57.3%) were the main
functional signs on admission. These results can be superimposed on the studies
done by Van Hesendonck et a/, which found 80.3% tinnitus and 57.1% hearing
loss [1]. As for Cave et al’s analysis, they found 49.2% tinnitus and 25.6% hear-
ing loss [8]. Hussain et al found tinnitus in 78.7% of cases [9]. These symptoms
can be explained by the auditory glare experienced by patients after the blast on
the one hand and by the presence of tympanic perforations on the other.

Post-blast tympanic perforations are predominant in the left ear (66.1%). The
literature shares this observation, Rabbani et a/, which found an 85% predo-
minance of perforations on the left ear [6] and Xie et al [10]. The preference for
the left ear can be explained on the one hand by the fact that slapping was a pri-
mary etiological factor in these series. On the other hand, most of the world’s pop-

ulation is right-handed, so a right-handed person will tend to slap on the left ear.
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Figure 4. Post blast tympanic perforation appearance.

Our study found an anterior puncture site in 89.5% of cases (Figure 4). Like
the literature, Sogebi ef al. found perforations that predominated on the anterior
site in 46.9% of cases in Ghana [11]. Also, Aslier et al in Turkey in 2019 re-
gained the previous seat in 45.4% of cases [12]. The predominance of perforation
on the anterior-inferior site is explained by the physiological inclination of the
eardrum downwards. In contrast, the lower part of the eardrum is more exposed
to the outside.

During our study, 48.4% of patients underwent audiometry, which allowed us
to characterise the type and degree of deafness.

Regarding the type of deafness, 58.3% of patients had conductive hearing loss.
It was mild in 50% of cases and moderate in 28.3%. These results can be supe-
rimposed on the literature. In Bangladesh, Rabbani et al found conductive
hearing loss in 97.14% of cases and mild hearing loss in 70% [6]. Similar to those
of Wahid et al in 2021 in Pakistan, they found conductive hearing loss in 79.9%
of cases, and mild hearing loss in 50% of cases [2]. Mild conductive hearing loss
is often found in post-blast perforations and other traumatic perforations. Bali-
vet et al. found results in France in 2017 that were contrary to ours. In their
study, mixed hearing loss accounted for 55% of cases, and conductive hearing
loss accounted for 29% [13]. This could be explained by including other blast le-
sions and the pathophysiology of mixed hearing loss, which results from a par-
tial damping of energy by the middle ear and its partial transmission to the inner
ear [14].

The limitations of the study the retrospective component (lack of some data),
all the patient did not realise audiometry, for the hearing loss the follow up was

not easy.

5. Conclusion

At the end of this study, we can conclude that post-blast tympanic perforations
are rare in consultation. The population is predominantly male and of the second

decade. The main circumstance of occurrence is aggression.
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