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Introduction to Active Chronic Otitis Media

Active Chronic Otitis Media, commonly referred to as ACOM, represents a persistent and

inflammatory disease process affecting the middle ear and mastoid cavity. It is fundamentally

characterized by the presence of a non-intact tympanic membrane perforation coupled with

active, recurrent, or continuous infection manifesting as otorrhea (ear discharge). Unlike the acute

form of otitis media, which is typically self-limiting or rapidly resolved with treatment, ACOM

signifies a long-standing pathology, usually exceeding three months in duration, where the

mucosal lining of the middle ear cleft undergoes irreversible changes, often leading to significant

structural damage and functional impairment. The "active" designation specifically denotes the

current presence of discharge and microbial activity, distinguishing it from inactive chronic otitis

media where a perforation exists but the ear is currently dry and quiescent.

The global burden of ACOM is substantial, particularly in developing nations where access to

timely pediatric care and effective management of acute ear infections may be limited. This

condition poses significant socio-economic challenges due to the high costs associated with

prolonged medical treatment, necessary surgical interventions, and the resulting morbidity,

primarily conductive hearing loss. The pathology is complex, involving a vicious cycle of

inflammation, infection, mucosal edema, and impaired ciliary function, which prevents the natural

clearance mechanisms of the middle ear. The persistence of the perforation allows environmental

pathogens and water to enter the middle ear space directly, continuously fueling the infectious

process and preventing spontaneous healing.

Understanding the anatomy is crucial to grasping ACOM. The middle ear space, normally an air-

filled cavity, is lined by delicate respiratory mucosa. In ACOM, this mucosa becomes thickened,

hyperplastic, and often replaced by destructive granulation tissue. Furthermore, the infection

frequently extends beyond the middle ear proper into the mastoid air cell system, leading to

chronic mastoiditis, which acts as a reservoir for persistent bacteria and complicates definitive

treatment. The clinical presentation and required intervention often depend heavily on whether the

ACOM is purely mucosal (chronic suppurative otitis media, CSOM) or involves the highly

destructive presence of a cholesteatoma, an invasive cyst composed of keratinizing squamous

epithelium.

Pathophysiology and Disease Mechanisms

The underlying pathophysiology of ACOM is rooted in a failure of the middle ear healing process

following initial acute insult, coupled with sustained Eustachian tube dysfunction (ETD). When the

tympanic membrane perforates, the protective barrier is breached. The middle ear mucosa, now

exposed to external contaminants and chronic inflammation, responds by undergoing metaplasia,

transforming from a simple ciliated columnar epithelium to a stratified squamous or highly secretory
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non-ciliated type. This transformation contributes to the excessive production of thick, tenacious

mucus and pus, which cannot be effectively cleared, thereby creating an ideal environment for

bacterial colonization and the formation of complex biofilms--structured communities of

microorganisms encased in a protective matrix that exhibit high resistance to both systemic

antibiotics and host immune responses.

The persistence of the perforation is maintained by several interacting factors. Chronic

inflammation stimulates the formation of granulation tissue around the margin of the defect, which

actively inhibits the migration of epithelial cells necessary for closure. Furthermore, ETD, which

may pre-date the chronic infection or be exacerbated by it, leads to alterations in middle ear

pressure and gas exchange. This dysfunction contributes to the reflux of nasopharyngeal

secretions into the middle ear, introducing new pathogens and inflammatory mediators that sustain

the active infection. The chronic negative pressure changes can also perpetuate retraction

pockets, which are precursors to or indicators of developing cholesteatoma, leading to localized

bone erosion.

In cases involving cholesteatoma (squamous ACOM), the destructive mechanism is significantly

amplified. Cholesteatoma is not a tumor but a collection of keratin debris that expands slowly and

exerts pressure, triggering an intense inflammatory response within the middle ear. This process

releases potent biochemical mediators, including various cytokines (e.g., IL-1, TNF-alpha) and

matrix metalloproteinases, which activate osteoclasts. These activated cells are responsible for the

progressive erosion of the surrounding bone structures, including the ossicular chain (malleus,

incus, stapes), the bony labyrinth, the tegmen tympani (roof of the middle ear), and the facial nerve

canal. This relentless, pressure-independent bone erosion is why cholesteatomatous ACOM

carries a markedly higher risk of serious intracranial and intratemporal complications compared to

simple mucosal disease.

Etiology and Predisposing Risk Factors

The primary etiology of ACOM often traces back to poorly managed or recurrent episodes of acute

otitis media (AOM) or otitis media with effusion (OME) during early childhood. If AOM leads to

tympanic membrane rupture and the infection is not completely eradicated, the perforation may fail

to close, initiating the cycle of chronicity. Key microbiological agents involved in sustaining ACOM

are predominantly Gram-negative rods, especially Pseudomonas aeruginosa, and Gram-positive

cocci such as Staphylococcus aureus. These organisms are highly adept at forming biofilms and

resisting standard antibiotic regimens, making clearance difficult without surgical intervention or

prolonged topical therapy. Polymicrobial infections are also common, further complicating

treatment selection.

Host factors play a critical role in the transition from acute to chronic disease. Individuals with
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compromised immune systems, poorly controlled systemic conditions like diabetes mellitus, or

underlying congenital anomalies are at elevated risk. Specific anatomical and functional

predispositions include conditions that inherently impair Eustachian tube function, such as cleft

palate, craniofacial syndromes, or primary ciliary dyskinesia (Kartagener syndrome). In these

populations, the impaired mucociliary transport system fails to clear the middle ear effectively,

ensuring frequent fluid accumulation and secondary infection. Genetic factors may also influence

the inflammatory response and propensity for developing aggressive disease, although these

pathways are still under extensive investigation.

Environmental and lifestyle factors significantly contribute to the risk profile and severity of ACOM.

Exposure to passive or active tobacco smoke is strongly correlated with increased frequency of

acute otitis media and failure of middle ear healing, due to its detrimental effects on ciliary function

and mucosal immunity. Poor hygiene practices, particularly frequent exposure of the ear canal to

contaminated water (e.g., swimming in non-chlorinated water), introduce new pathogens directly

into the middle ear through the perforation. Furthermore, socio-economic disadvantages, including

overcrowding and limited access to specialized healthcare and affordable antibiotics, often lead to

chronic, inadequately treated infections that progress inexorably into ACOM.

Clinical Presentation and Symptomatology

The hallmark clinical presentation of Active Chronic Otitis Media is the presence of persistent or

intermittent otorrhea, which is defined as active discharge from the middle ear through a patent

perforation. This discharge is typically mucopurulent, often thick, and may have a distinctly foul

odor, particularly when the infection is caused by anaerobic bacteria or *P. aeruginosa*. Unlike

acute otitis media, pain (otalgia) is often minimal or entirely absent in ACOM unless there is an

acute exacerbation, a superimposed external ear infection (otitis externa), or the development of a

serious complication like mastoid abscess or impending intracranial spread. The absence of

significant pain can sometimes lead to delay in seeking definitive care.

A second defining symptom is hearing loss, which is predominantly conductive in nature. The

degree of hearing impairment is highly variable, depending on the size and location of the tympanic

membrane perforation, and more crucially, the extent of damage to the ossicular chain. A large

perforation alone can cause a significant air-bone gap, but erosion or discontinuity of the malleus,

incus, or stapes results in more profound conductive deficits. Patients often report difficulty

understanding speech, especially in noisy environments. The discharge characteristics can offer

diagnostic clues; copious, often watery and non-malodorous discharge suggests simple mucosal

disease (CSOM), whereas scanty, foul-smelling discharge accompanied by keratin debris is highly

suggestive of underlying cholesteatoma.

Other associated symptoms, though less common, necessitate careful evaluation as they may
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indicate disease progression or complication. Tinnitus, often described as a constant ringing or

buzzing, can occur secondary to chronic inflammation affecting the cochlea or due to pressure

changes. Dizziness or mild vertigo, particularly when exacerbated by cleaning the ear or water

entry, suggests involvement of the round or oval window membranes (fistula formation). The

presence of true, persistent vertigo, nystagmus, or facial weakness (paresis or paralysis) are

considered critical red flags, signaling possible erosion into the inner ear labyrinth or the facial

nerve canal, demanding immediate and aggressive surgical assessment.

Diagnostic Procedures and Assessment

Diagnosis of Active Chronic Otitis Media begins with a thorough history focused on the duration of

discharge, previous ear surgeries, and the frequency of acute infections. The physical examination,

centered on otoscopy or micro-otoscopy, is essential. The clinician must visualize the middle ear

space through the perforation to assess the size, location (central or marginal), and characteristics

of the perforation. Key findings include active purulent drainage, mucosal edema, the presence of

fragile, bleeding granulation tissue, and potentially, visualization of the ossicular remnants. In

cases of cholesteatoma, a white, pearly mass or keratin debris may be visible within the middle ear

or retraction pocket.

Microbiological confirmation is mandatory to guide targeted therapy, especially given the high

prevalence of resistant organisms. A sterile swab or suction trap is used to collect the active

otorrhea for culture and sensitivity testing. Identifying the specific causative pathogens, such as *P.

aeruginosa* or methicillin-resistant *S. aureus* (MRSA), allows the selection of appropriate topical

or systemic antibiotics. Furthermore, differential diagnosis may require ruling out other conditions

causing otorrhea, such as severe otitis externa, malignancy, or cerebrospinal fluid leak (although

rare), necessitating careful analysis of the discharge quality and cytology.

Objective testing is vital for defining the extent of the disease and planning surgical intervention.

Audiometry is performed to accurately measure the patient's hearing status, quantifying the

degree of conductive loss and assessing the integrity of the sensorineural function. High-resolution

Computed Tomography (HRCT) of the temporal bone is the standard imaging modality, particularly

when cholesteatoma is suspected, or when complications are anticipated. HRCT provides crucial

details regarding the extent of soft tissue disease, the aeration status of the mastoid air cells, the

integrity of the ossicular chain, and, most importantly, evidence of bony erosion of the facial nerve

canal, lateral semicircular canal, or the tegmen tympani. Magnetic Resonance Imaging (MRI) may

be used to differentiate soft tissue masses (e.g., cholesterol granuloma) or to evaluate for

intracranial complications.

Management: Medical and Conservative Strategies
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The initial and primary goal of medical management in Active Chronic Otitis Media is to render the

ear dry and quiescent by eradicating the infection and controlling inflammation. This process

begins with meticulous aural toilet, which involves the physical removal of infected debris, pus,

and secretions from the ear canal and middle ear cleft, usually performed under microscopic

guidance using suction and fine instruments. Effective aural toilet is paramount, as it allows topical

medications to penetrate the infected tissues rather than being absorbed by the discharge.

Topical antimicrobial therapy is the cornerstone of conservative management. Topical drops,

especially those containing fluoroquinolones (e.g., ciprofloxacin, ofloxacin), are highly effective

against common ACOM pathogens, particularly *P. aeruginosa*, and generally carry a lower risk of

ototoxicity compared to older aminoglycoside preparations when used in the presence of a

perforation. Systemic antibiotics are generally reserved for cases where the infection is refractory

to topical treatment, when there is extensive mastoid involvement (covert mastoiditis), or when

complications are suspected. The choice of systemic agent must be guided strictly by culture and

sensitivity results.

Adjunctive treatments often include topical corticosteroids, which are sometimes combined with

antibiotics. Steroids help to reduce the intense inflammatory response, shrink hyperplastic mucosa,

and resolve granulation tissue, thereby facilitating the healing process and improving the

effectiveness of the antibiotics. Crucially, patient education is essential for successful

management. Patients must be strictly counseled on water precautions, including the use of ear

plugs or cotton balls coated in petroleum jelly during bathing and swimming, to prevent the re-

introduction of waterborne contaminants into the middle ear space, which would inevitably

reactivate the disease. Medical therapy is typically continued until the otorrhea has completely

ceased and the middle ear mucosa appears healthy.

Management: Surgical Intervention

Surgical intervention becomes necessary when medical management fails to achieve a dry ear,

when significant and persistent hearing loss exists, or, most critically, when the underlying

pathology is inherently destructive, such as in the presence of a cholesteatoma. The primary

objectives of surgery are threefold: first, to completely eradicate all diseased tissue (disease

clearance); second, to create a safe, dry ear; and third, where possible, to reconstruct the hearing

mechanism (ossicular chain and tympanic membrane).

The standard procedures for ACOM include Tympanoplasty and Mastoidectomy. Tympanoplasty

is the surgical repair of the tympanic membrane perforation, often using fascia (temporalis or

tragal) or cartilage grafts. This procedure aims to restore the protective barrier of the middle ear

and improve hearing. Mastoidectomy, which involves drilling away the mastoid air cells, is

necessary when the disease has extended into the mastoid bone, which is common in chronic
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infections. The extent of the mastoidectomy varies, ranging from a simple canal-wall-up procedure

to a more extensive canal-wall-down (CWD) procedure, which creates a large cavity that is easily

inspected and cleaned, typically reserved for extensive or recurrent cholesteatoma.

Ossicular chain reconstruction (Ossiculoplasty) is often performed concurrently or in a staged

fashion once the disease is confirmed to be eradicated and the ear is stable. Materials used for

reconstruction include autologous bone, cartilage, or synthetic prostheses (e.g., titanium ossicular

replacement prostheses). Surgical success is measured by the achievement of a permanently dry,

safe ear and functional hearing improvement. Due to the complexity of cholesteatoma, a planned

"second look" surgery is often performed 6 to 18 months after the initial procedure, particularly with

canal-wall-up techniques, to ensure no residual or recurrent squamous epithelium remains,

confirming long-term disease freedom.

Complications and Long-Term Prognosis

Active Chronic Otitis Media, especially the cholesteatomatous variant, carries a significant risk of

developing serious complications due to the progressive nature of bone erosion and the proximity

of vital structures. Local, intratemporal complications include severe ossicular discontinuity

leading to maximal conductive hearing loss, labyrinthine fistula formation (erosion into the inner

ear), which can cause profound sensorineural hearing loss and persistent vertigo, and facial nerve

paralysis resulting from erosion of the bony facial canal. Chronic mastoiditis itself is a persistent

local complication that serves as a continuous source of infection.

The most dangerous sequelae are intracranial complications, which result from the spread of

infection through bony defects or along vascular pathways. Although rare due to modern antibiotic

use, these complications are life-threatening and include meningitis (infection of the meninges),

epidural or subdural abscesses, sigmoid sinus thrombosis (clotting of a major venous sinus), and

brain abscess. Symptoms such as intractable headache, high fever, altered mental status, stiff

neck, or focal neurological deficits are emergent signs requiring immediate neurosurgical and

otologic intervention, often involving extensive mastoidectomy and drainage of the abscess.

The long-term prognosis for ACOM is highly dependent on the underlying pathology and the

timeliness and completeness of treatment. Mucosal ACOM (CSOM) generally has a good

prognosis following successful tympanoplasty and infection control, often resulting in a dry ear and

improved hearing. However, cholesteatomatous ACOM requires lifelong surveillance due to the

potential for recurrence, even after radical surgery. Successful management requires a

multidisciplinary approach, combining surgical eradication, meticulous post-operative care, and

long-term audiometric monitoring to manage residual hearing impairment, which may necessitate

hearing aids or, in cases of severe sensorineural loss due to labyrinthine erosion, cochlear

implantation.
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