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Abstract

Otitis media is a significant contributor to healthcare visits and the prescription of drugs. Its associated
complications and consequences pose the primary factors for preventable hearing impairment, especially in
developing nations. Chronic suppurative otitis media (CSOM) is prevalent among children globally as one of
the commonest chronic infectious diseases during childhood. The subsequent complications and sequelae
play a central role in causing avoidable hearing loss, particularly within developing countries. In addition to
impaired hearing, this condition can lead to severe health complications, such as issues involving the
intracranial region. Despite the involvement of microbial, immunological, and genetic factors as well as
Eustachian tube characteristics, in the development of CSOM, there remains a need for further elucidation
regarding its pathogenesis. Based on its microorganisms, the treatment of choice will be affected to prevent
further complications in the child. The primary approach to treating acute otitis media (AOM) involves
effectively addressing ear pain and fever symptoms, while antibiotics are only administered in cases where
children experience severe, long-lasting, or frequent infections.

Despite the extensive investigation on AOM pathogenesis, research is scarce regarding CSOM. Given that
antibiotic resistance and drug-induced ear damage are growing problems and surgery-related complications,
it is imperative to devise effective therapeutic interventions against CSOM arises. Therefore,
comprehending the host's immune function concerning CSOM and identifying how bacteria sidestep these
potent responses becomes crucial. Acquiring insight into molecular mechanisms associated with CSOM will
enable scientists to formulate innovative treatment approaches to combat this disease, thereby averting
hearing loss consequences. The management consists of watchful waiting, primarily for children with
chronic effusions and hearing loss.

Categories: Family/General Practice, Otolaryngology, Infectious Disease
Keywords: tympanoplasty, cholesteatoma, biofilm infections, aom, csom

Introduction And Background

Chronic suppurative otitis media (CSOM) is one of the most common infectious diseases encountered in the
practice of otolaryngology, affecting children globally, regardless of geographical or socioeconomic status.
The incidence of CSOM is estimated at more than 20 million people worldwide. Research conducted in
industrialized nations reveals that roughly 80% of preschoolers might have gone through at least a single
episode of acute otitis media (AOM) before they turn three, and nearly 40% will experience six or more
recurrences by the time they reach the age of seven. Comparable to other communicable ailments, AOM's
impact varies significantly among different countries based on factors such as suppurative complications
prevalence like mastoiditis, meningitis incidence rate, and sequelae development likelihood associated with
CSOM resulting in hearing loss [1-3]. CSOM is a condition where there is a prolonged inflammation of the
mucosa in the middle ear and mastoid space. It persists for more than two months, which causes a hole to
form in the eardrum and results in ongoing discharge from the ear canal. This persistent ailment can cause
profound health implications, such as complications within the intracranial area and significant morbidity
among those affected. These adverse outcomes make CSOM a major public health issue that requires
immediate attention to curb its prevalence worldwide [4-7]. The occurrence of this condition exhibits
considerable variation across different nations; however, it is particularly prevalent in countries with low-
and middle-income levels. By definition, chronic suppurative otitis media is a chronic infectious disease
associated with inflammation of the middle ear and mastoid mucosa, which can lead to perforation or
formation of a tympanostomy tube and discharge (otorrhea) [8,9]. There is no common consensus regarding
symptom duration, although some classifications define it as "otorrhea through a perforated tympanic
membrane lasting for at least two weeks," whereas others describe 'chronic’ symptoms persisting beyond six
weeks [10-13].

The definition of CSOM varies depending on the duration and severity of symptoms, but it is generally

How to cite this article
Khairkar M, Deshmukh P, Maity H, et al. (August 18, 2023) Chronic Suppurative Otitis Media: A Comprehensive Review of Epidemiology,
Pathogenesis, Microbiology, and Complications. Cureus 15(8): e43729. DOI 10.7759/cureus.43729


https://www.cureus.com/users/413681-mihika-khairkar
https://www.cureus.com/users/304814-prasad-deshmukh
https://www.cureus.com/users/443621-hindol-maity
https://www.cureus.com/users/127852-dr-vijayshri-deotale
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

acknowledged that CSOM follows unsuccessfully or partially treated acute otitis media [14,15]. However,
there is no clear distinction between otorrhea as a sign of AOM and CSOM. It should be noted that
tympanostomy tube otorrhea, which results from complications with placing ear tubes, should not be
confused with CSOM. Chronic otitis media with effusion (OME) without active infection or perforation in
the eardrum must also be differentiated from CSOM and chronic perforations without middle-ear infections.
When dealing with cases involving cholesteatoma deposition around the inflamed tissues inside the ears, it
is referred to as CSOM with cholesteatoma. However, CSOM primarily affects children in the first five years
of life, particularly in developing countries and among populations with craniofacial anomalies [16].

CSOM has two distinct types: the first is the benign or tubotympanic type, which primarily affects the
inferior anterior region of the middle ear cleft and results in permanent central perforation. Despite this
symptom, individuals with this type of CSOM are not prone to severe complications. On the other hand, the
second classification is known as the malignant or atticoantral type-also called the "danger" type since it
involves both the attic and posterosuperior regions of the middle ear-posing severe health risks for those
affected by it [17]. The misuse and excessive use of antibiotics in recent times have led to changes in
important bacterial strains as well as their responses to antibiotics. As a result, addressing this situation has
become more complex. There have been reports on the changing prevalence and antibiogram (antibiotic
sensitivity patterns) of micro-organisms causing chronic otitis media over time and across different regions.
This is likely due to the indiscriminate usage of antibiotics. Therefore, regularly updating information on the
prevalence and antibiogram of these microorganisms for chronic otitis media would aid in patient
treatment. Currently, early identification through microbiological diagnosis ensures timely and effective
treatment while also helping prevent complications.

Review
Risk factors

Several risk factors can contribute to the development of CSOM. It is more commonly observed in children,
especially those in lower socioeconomic groups. The immature immune system and higher susceptibility to
infections in children increase their risk. Other risk factors include frequent or untreated acute otitis media,
inappropriate treatment for ear infections, poor hygiene, and environmental factors such as living in an
unclean or overcrowded environment, low socioeconomic status, limited access to healthcare facilities,
inadequate healthcare resources, genetic predisposition, malnutrition, and structural abnormalities like
cleft palate [18]. Other unique factors that increase the likelihood of CSOM include frequent AOM and
parents who have had CSOM in the past [3]. Further, allergies can be considered another risk factor, given
that certain research studies have indicated the existence of allergens causing hindrance to both the
Eustachian tube and nasal passages [19].

Methodology

Literature Search

To gather extensive information on the topic, we performed a thorough literature search with 47 PDF-

accessible articles after removing the duplicates published after 2015 (Appendix, Table 7). Additional articles
were referred to, which were cited by these articles. We utilized various databases such as PubMed, Cochrane
Library, and Google Scholar. Our search included specific keywords relevant to our study, including "chronic
suppurative otitis media", "CSOM", "microbiology", "treatment”, "prevalence”, and "burden of disease". We

also manually searched the reference lists of relevant articles to identify additional studies.
Inclusion and Exclusion Criteria

Incorporated in our research were studies that explored the various aspects of CSOM, such as microbiology,
epidemiology, diagnosis, treatment, and prevention. However, we opted to exclude non-English studies and
those that did not undergo the peer-review process.

Data Extraction and Synthesis

In order to conduct our analysis, we obtained information from each study that was included in the research.
To evaluate this collected information effectively, we employed a narrative approach, which allowed us to
provide an overview while highlighting important and current details.

Data Analysis

In our analysis, we employed a qualitative method to examine the data. We focused on identifying recurring
themes and patterns that emerged from the studies included in our research. Furthermore, we utilized
descriptive statistics as a means of succinctly summarizing the findings obtained.

Epidemiology
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CSOM is frequent, especially prevalent in underprivileged communities and developing nations. Its
predominance varies between 1 and 46% according to the demographic region and population [20]. Although
CSOM affects adults too, it primarily strikes children, mainly from two- to five-year-olds. It has also been
documented among elders more frequently [21]. A shared characteristic of these congenital abnormalities
pertains to insufficient Eustachian tube functionality, a condition that elevates the vulnerability of affected
children towards middle-ear ailments [22]. Risk determinants primarily related to CSOM consist of (A)
frequent occurrences of acute otitis media, (B) infections within the upper respiratory tracts, (C) any injury
affecting the tympanic membrane, and (D) inadequate nutrition and poor living arrangements.

Globally, the illness impacts many individuals, ranging from 65 to 330 million. The majority who are affected
reside in less developed nations. It has been approximated that there is an annual incidence of 31 million
new cases of CSOM, out of which approximately one-fifth account for children below five years old [23].

Mechanisms/Pathophysiology

Despite the substantial disease burden, OM cases in developed countries are typically uncomplicated and
self-limiting, with little incidence of persistent hearing impairment or developmental delay [24]. However,
high-risk populations residing in developing and well-developed regions often experience significant
lifelong hearing loss due to complex exposure to multiple genetic, environmental, and social risk factors.
The progression of OM pathology is an intricate amalgamation that begins with early colonization by
bacteria within the nasopharynx, followed by premature onset acute otitis media (AOM). Over time, this
leads to acute inflammation cycles within the middle ear due to ongoing exposure to infective agents such as
bacterial persistence through biofilm formation; viral infection ultimately results in severe chronic
conditions involving the ears (Figure ) [25].
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FIGURE 1: Pathways and factors affecting otitis media.

Image adapted with permission from Reference [25].

Eustachian Tube Anatomy

A functional Eustachian tube plays a vital role in safeguarding the middle ear by preventing the invasion of
bacterial otopathogens and respiratory viruses, facilitating the drainage of secretions from this area, and
ensuring pressure equalization. In infants, immature Eustachian tube anatomy significantly contributes to
susceptibility to infections in the middle ear. The main line of defense against entry and colonization by
otopathogens is located within the epithelium lining this structure, consisting primarily of ciliated
respiratory epithelial cells that synthesize antimicrobial proteins (e.g., lysozyme). Additionally, goblet cells
interspersed among these produce both serous and mucoid mucus. The action controls the proper direction
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through which mucociliary flow occurs, moving from the nasopharynx toward the middle ear, while
antimicrobial protein secretion protects against inflammatory reactions caused by bacteria residing there
[26].

In neonates and young children less than one year of age, the Eustachian tube is characterized by a shorter
length, a wider diameter, and a greater horizontal inclination. This structure permits easier transmission of
pathogens to the middle ear, leading to a higher susceptibility to otitis media. Placing infants in a supine
position also aggravates their vulnerability to infections. As kids grow older, a shift downward in skull base
elevation results in a gradual increase at an angle from 10° (at birth) up to about 45° (in adults), while
concomitantly increasing in length from approximately 13 mm at birth until it reaches ~35 mm when fully
grown-up. Adjustments occurring due to these alterations, along with maturation in immune function, can
contribute towards a decreased risk profile about OM even among those classified as high-risk candidates for
otitis media infection [27].

Bacterial Infections and Biofilms

The pathogenesis of CSOM involves a fusion of various factors that contribute to the continued existence of
middle ear infections and inflammation. The onset of this condition generally starts with acute otitis media,
characterized by an infection in the intermediate ear. Inadequate treatment or inherent risk elements may
result in the development of CSOM, an advanced stage of AOM. Impaired Eustachian tube function plays a
significant role in leading to CSOM. When a rupture in the tympanic membrane occurs spontaneously or due

to the insertion of tubes into the eardrum, it leads to the loss of the middle ear's "gas cushion.” This results
in backflow or reflux of secretions from the nasopharynx through the Eustachian tube [28].

As a consequence, contamination with respiratory pathogens takes place. Pressure equilibrium between the
middle ears and the outer atmosphere can lead to insufficient drainage and ventilation, causing bacteria or
fungus overgrowth. Reduced ciliary functions of the middle ear and Eustachian tubes; persistence or
frequent recurrence is another significant factor leading to chronic irritation among individuals with CSOM;
it could be due to incomplete eradication methods against bacterial pathogens or restrained immune
response mechanisms inadequately combating infections. Biofilms in CSOM, comprising structured bacterial
communities enclosed within a protective matrix, can be attributed to the persistence of the infection
[29,30]. The presence of biofilms enhances antibiotic resistance and the immune evasion ability of bacteria,
thereby hindering effective treatment measures [31].

Microbiology

The microbiology of CSOM entails the existence of diverse microorganisms, occasionally including fungi,
within the middle ear. Among these bacteria, Pseudomonas aeruginosa prevails and is deemed clinically
consequential due to its adeptness in developing biofilms and capacity for antibiotic resistance. Alongside it,
Staphylococcus aureus usually cohabits with a similar inflammatory impact, as this bacterium can generate
harmful toxins that trigger tissue damage. Moreover, Streptococcus pneumoniae is another common cause of
acute otitis media that may also lead to CSOM cases.

Other bacteria include Haemophilus influenzae, Moraxella catarrhalis, Proteus spp., and anaerobic
microorganisms such as Peptostreptococcus spp. and Prevotella spp. Furthermore, in areas with specific
geographic conditions or among individuals who have a weakened immune system, fungal infections like
Aspergillus spp. and Candida spp. can also contribute to the condition's progression. To find out the
anaerobic etiological agent, the otolaryngologist needs to remember the probability that anaerobic
organisms are also causative agents. Based on the gram staining picture, the microbiologist can report the
probable causative agent. Depending on factors like geographical location, personal immunity status, history
of antibiotic use, and other host elements involved, CSOM microbiology varies greatly. Henceforth,
appropriately identifying pathogens through microbiological testing is crucial for formulating effective
treatment strategies to manage them effectively.

Immunology and Genetics

The body's immune system and genetic makeup are critical in managing CSOM. Immunoglobulins IgG, IgA,
and secretory IgA are most effective in guarding against mucosal infections like CSOM. Locally synthesized
by plasma cells within the middle-ear cavity mucosa, SIgA helps prevent bacterial attachment to and
colonization of this area. However, children with CSOM may have deficient levels of SIgA [32]. The I1gG-class
immunoglobulin concentration primarily acts to facilitate phagocytosis either directly or indirectly via
complement activation, which depends on the age factor. Children experiencing recurring upper respiratory
tract illnesses portray reduced levels of specific subclasses, such as mostly low-targeting antibody activity
from subclass-I1gG2 in 10-20% of cases [33,34]. For antibodies to be action-ready for infection prevention,
coating on bacteria walls stands prerequisite. While intense SIgA and IgG coatings prevail commonly during
a case involving bacterial causation other than Pseudomonas aeruginosa responsible, there has been no
sighted coverage when that particular pathogen causes an infection, indicating its resistance towards these
two responses.
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Despite conflicting data regarding inadequate antibody responses to otopathogens in children at risk of
developing OM, there is increasing clarity on the possible involvement of cell-mediated impairment. The
impact of genetics on these findings remains uncertain, and it is plausible that interactions between
pathogens, hosts, and surroundings could play a part. Additional investigation is required for a
comprehensive comprehension of how genetic factors contribute to the development of OM.

Complications and sequelae

CSOM can result in various complications, including conductive or sensorineural hearing loss, extracranial
complications (e.g., facial paralysis, subperiosteal abscess, mastoiditis), and intracranial complications (e.g.,
meningitis, cerebral abscess). Prompt diagnosis and management are crucial to prevent long-term
consequences, particularly in pediatric patients. Meningitis and brain abscesses are the primary causes of
death resulting from OM and CSOM. WHO estimates show that a significant number, ranging from 65
million to 330 million individuals, display symptoms associated with CSOM [23], out of which half suffer
from hearing impairment. In developed nations, after hypertension and arthropathy, hearing loss (including
conductive and sensorineural) is considered the third chronic ailment prevailing among older adults
affecting their physical and mental well-being in considerable ways. Conversely, data on less industrialized
countries' adult populations remains sparse regarding such conditions. Therefore, a thorough understanding
of AOM's incidence rate across demographics must be established to reduce health issues alongside social-
economic adversity by intervening at the right time (Figure 2).

e

effusion (EOM)

hearing loss

FIGURE 2: Sequalae of otitis media.

Image adapted from Reference [10], which was originally published and distributed under the terms of the
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

Prognosis

In general, CSOM’s outlook is favorable, provided it receives proper treatment and no complications are
involved. A few cases may be refractory, which entails a more comprehensive assessment and management.
It is vital to identify and treat the bacterial origin of acute otitis media, as this can lead to CSOM in most
instances. The use of the Pneumococcus vaccine has resulted in a positive reduction in the incidence of
acute otitis media, thereby decreasing the occurrence rate of patients presenting with CSOM.

Prevention

Due to the complex nature of OM, there are several preventive measures that can be employed. These
measures primarily center around minimizing modifiable factors that contribute to risk, such as infectious
agents and environmental hazards.
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Paper title

Complications of chronic
suppurative otitis media

The comparative analysis of
the clinical and morphological
picture of the various forms of
chronic suppurative otitis
media

Management of acute otitis
media in children six months

Vaccines directed against bacterial otopathogens: The vaccines aim to reduce or eliminate nasopharyngeal
colonization by S. pneumoniae and H. influenzae. The vaccine has been added to the primary series of
universal vaccination schedules with a 20% reduction in the CSOM by using ventilation tubes.

Deterrence and patient education

Parents need to be informed and guided about the significance of consistent visits for their child's overall
health check-ups, as well as being encouraged to promptly seek medical attention when their children report
ear pain or discomfort. Additionally, it is crucial to take into account any concerns raised by teachers
regarding potential hearing loss in a child. Addressing and managing CSOM in a timely manner is critical in
reducing the risk of long-term complications that may impact the child's well-being.

Enhancing Healthcare Team Outcomes

CSOM is a medical condition characterized by a persistent infection in the middle ear that damages the
eardrum. This disease usually manifests during early childhood, typically around two years old, and may
follow an episode of acute otitis media. It is vital to isolate the causative agent upon suspicion of this
ailment promptly. If left unchecked, CSOM can result in severe complications such as polyps, sclerosis, or
hardening of tissues within the ear cavity walls; tympanosclerosis or thickening and scarring on hearing-
related components within our ears causing conductive hearing loss; labyrinthitis, which triggers
inflammation affecting areas close to inner-ear nerves leading to balance issues with dizziness spinning
sensations and nausea over time these symptoms lead up cognitive impedances like disorientation seizures,
etc.; epidural abscesses culminating in excruciating headaches swelling nervousness convulsion depression
(psychiatric disorders), subdural abscesses making it difficult for one's coordination, tongue movement
awareness, memory processing, communication problem solving skills, mental flexibility, adaptation
capability, along with development requiring surgery intervention if necessary, alongside brain abscesses
compromising one's ability, even more debilitating auditory effects are so familiar that children are unable
to attend school regularly because of decreased academic performance impacting scholastic ability.

Limitations

There are a number of limitations in our review that need to be acknowledged. Firstly, it is important to note
that non-English studies were excluded from the analysis, which may lead to some bias and restrict the
generalizability of our findings. Additionally, we should consider potential publication bias as another
limitation since there is always a possibility that studies with significant results are more likely to be
published compared to those with null or non-significant findings. Lastly, it's worth mentioning that the
quality of the included studies varied across different sources, which could have an impact on the overall
validity and reliability of our conclusions.

Conclusions

CSOM remains a significant childhood chronic infectious disease with global implications. A child with
persistent upper respiratory tract infection with pain in the ear has the highest chance of developing otitis
media. If failed to treat timely can lead to severe complications. Understanding its epidemiology,
pathogenesis, microbiology, and associated complications is essential for effectively managing and
preventing long-term sequelae. The complications of CSOM do affect the cognitive and educational
development of the child as well as long-term effects on the child's communication. Further research is
needed to enhance our knowledge of CSOM and develop targeted interventions.
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of suppurative chronic otitis
media is tympanoplasty.

The most common organism
isolated in patients suffering
from chronic suppurative otitis
media was Pseudomonas spp.

Staphylococcus isolates were
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and linezolid.

Tympanoplasty for subtotal wet
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The complications of chronic
suppurative otitis media are a
great challenge in developing
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The most common isolates were
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The concept of a relationship
between sinonasal and
nasopharyngeal pathologies and
chronic otitis media has been
supported by the present study.

Pseudomonas aeruginosa was
the most common causative
agent of chronic suppurative
otitis media at our institute.

The development and
appropriate use of antibiotics
have led to decrease in
potentially devastating
complications.
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Relation between the duration
of disease and audiogram
findings in tubotympanic type
of chronic suppurative otitis
media after myringoplasty

A study on chronic
suppurative otitis media in a
Tribal Area Medical College

A study of complications of
chronic suppurative otitis
media at tertiary care hospital

Study of bacterial pathogens
causing chronic suppurative
otitis media and the antibiotic
susceptibility pattern of the
isolates at a tertiary care
center in Kochi

Detection of bio-film
production among the most
frequent bacterial isolates in
cases of chronic suppurative
otitis media: a cross-sectional
study

Bacteriological study of
chronic suppurative otitis
media

Suppurative otitis media in
Angola: clinical and
demographic features

Clinico-microbial profile of
Otomycosis in discharging
otitis media in tertiary care
hospital

Microbiology and antibiotic
sensitivity of uncomplicated
chronic suppurative otitis
media at Dr. George Mukhari
Academic Hospital, South
Africa

Unilateral chronic suppurative
otitis media: effect of nasal
septal deviation

Microorganisms and culture
and sensitivity pattern in
chronic suppurative otitis
media in a tertiary care
hospital

The study of bacteriological
agents of chronic suppurative
otitis media aerobic culture
and antibiotic sensitivity
testing pattern at a tertiary

Chronic suppurative otitis media
is defined as a chronic
inflammation of the middle ear
and mastoid cavity which
presents with recurrent ear
discharges through a tympanic
perforation.

Chronic suppurative otitis media
is a very common disease in all
age group and both sexes.

Different complications can
develop in spite of availability of
higher antibiotics.

Chronic suppurative otitis media
is a highly prevalent disease
and commonly encountered in
ENT OPD.

The bacteria may gain entry to
the middle ear through a chronic
perforation.

Pseudomonas aeruginosa are
the most common isolated
bacteria in chronic suppurative
otitis media.

Patients with otorrhoa in Angola
were characterized by
demographic and clinical
findings.

Acute suppurative otitis media is
a major otolarynological
problem in India commonly seen
in children and adults.

The active form of chronic
suppurative otitis media persists
into adulthood in a very small
percentage of the affected
population.

Nasal septal deviation is
commonly found in patients with
unilateral chronic suppurative
otitis media.

Staphylococcus aureus and
Pseudomonas aeruginosa were
the most common organisms
responsible for chronic
suppurative otitis media in our
study.

Antimicrobials like imipenem,
piperacillin, and quinolones are
effective against most cases of
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care hospital in and around
Rajamundry: A cross-sectional
study

Role of 1.5% acetic acid
irrigation and medical

chronic suppurative otitis media.

Ear, nose, and throat infections
are common clinical problems

Bhavya K, Sowmya L,

10.18203/ISSN.2454-

t in chroni 2021
manggemen nc r.onlc . occurring in the general Teja 5929.1JOHNS20212124
persistent suppurative otitis )
. population.
media
Bacterial agents causing S. aureus has been identified as
chronic suppurative otitis the leading pathogen in chronic  Jhajharia R 10.32553/ijmbs.v6i5.2539 2022
media otitis media.
Chronic suppurative otitis media
Case report: management of . o
X . . . with complications of cerebral
chronic supurative otitis media ) .
i abscess is treated with abscess .
cholesteatoma type with ) . . Ikhlas KA, Edward Y 10.19184/ams.v8i1.25338 2022
. drainage if the abscess size is
recurrent brain abscess
o >2 cm and followed by canal
complication .
wall down mastoidectomy.
Complications of suppurative ~ The most aggressive Othman M, Hamza
otitis media still occur in the complication of suppurative otitis alshafae, Emaad 10.37375/sjms.v1i1.288 2022
21st century media is the malignant type. alfasse
- . . . The predominant aetiologies of
Antimicrobial sensitivity profile . .
of bacterial agents in chronic otitis media were Pseudomonas
i i i
i g, . i aeruginosa, Klebsiella Habeeb AH 10.53730/ijhs.v6ns4.10448 2022
suppurative otitis media . o
. . . pneumoniae, Proteus mirabilis,
patients in Samawa city
and Staphylococcus aureus.
Methicillin-resistant Abubakar A, Isa A,
icillin-resi
StaphviococeUs aureus The prevalence of MRSA Baba A, Yahaya M,
us aureu
phy X . X otorrhoea in this study was Zailani A, Abdulmaijid 10.56167/jjms.2022.0301.05 2022
(MRSA) infection in chronic ) ) . .
i » X relatively high. 1Y, Amina MA, Kodiya
suppurative otitis media. A
Evaluation of complications Patients should be given highe Mehwish H, Alina A,
i ou ivi igher
and management of chronic . 9 i .g. Arunandan K, Sheikh .
i . . doses of intravenous antibiotics 10.53350/pjmhs22165461 2022
suppurative otitis media: a . SA, Deepak R,
) followed by mastoid surgery.
retrospective study Naveed A
Case report: suppurative i o i
o Suppurative labyrinthitis must Qianwen X, Yuzhong
labyrinthitis induced by .
not be overlooked and Z, Jingrong L, Jun'Y, 10.3389/fneur.2022.892045 2022

chronic suppurative otitis
media

Clinical-morphological,
intraoperative study of bone
tissue in patients with chronic
purulent otitis media

neglected.

Bone tissue in patients with
chronic suppurative otitis media
is important for physicians,
especially pediatricians,
therapists.

TABLE 1: Literature reviewed.
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