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Otitis Media 

     Otitis media is generally considered a disease of childhood, although adults of any age may be affected.  The elderly, diabetics and immunosuppressed patients are especially at risk.  In practices that care for children, otitis media is the most common diagnosis for outpatient visits with an annual estimated cost of over 3 billion dollars in medical and surgical treatment.   At one point, over 25% of prescriptions written in the United States were for the treatment of otitis media.  Otitis media is caused by bacteria over 70% of the time, but with the advent of antimicrobials, complications such as labyrinthitis and mastoiditis, have been significantly decreased.  Unfortunately, the widespread and indiscriminant use of antibiotics has led to the development of multidrug-resistant strains of bacteria.

Categories of Otitis Media

1) Acute Otitis Media: Characterized by rapid onset inflammation of the middle ear (erythematous, opaque bulging tympanic membrane) with fever and ear pain. 

2) Recurrent Otitis Media: Three or more episodes of acute otitis media over a six month period

3) Persistent Otitis Media: Acute otitis media that persists beyond six days of therapy or recurs within a few days after discontinuation of treatmeant.

4) Otitis Media with Effusion: Asymptomatic middle ear effusion, may be associated with “plugged ear” sensation.

5) Chronic Otitis Media: Middle ear effusion that persists longer than three months.

6) Chronic Suppurative Otitis Media: Tympanic membrane perforation with chronic inflammation and drainage.

Pathophysiology

    The middle ear consists of the tympanic membrane, the auditory ossicles and the eustachian tube.  The eustachian tube drains the middle ear, equilibrates pressure and protects it from nasopharyngeal secretions.  Children and infants have shorter, more flexible tubes that can lead to functional obstruction and promote bacterial growth.  In adults, once viral or bacterial infections are established, an inflammatory response occurs involving TNF, interleukins, histamines and leukotrienes that leads to tissue damage, effusions and clinical evidence of infection.

Microbiology

     Bacteria, mycoplasmas or viruses can cause otitis media.  Bacteria cause about 50-60% of acute otitis media while viruses have been identified in 30-40% of cases. The three most common bacterial causes include Streptococcus pneumoniae, Haemophilus influenza and Moraxella catarrhalis.  Streptococcus pneumoniae is most common causing 20-50% of all cases.  Haemophilus influenza accounts for approximately 10-30% most of which are the nonencapsulated nontypeable forms since the introduction of the H. influenza type b vaccine.  Moraxella catarrhalis causes 5-20% of acute otitis media.  Other less common causes (< 3%) include Streptococcus pyogenes and Staphylococcus aureus.

     Viral etiologies include influenza, adenovirus, respiratory syncytial virus and parainfluenza virus.  Often times these infections create an environment conducive to secondary bacterial infections.  Mycoplasma pneumonia has infrequently been identified as the cause of acute otitis media or bullous myringitis. 

     Chronic otitis media with effusions differs slightly from acute otitis media in that  <10% are caused by S. pneumoniae.  Most common isolates include H. influenza and M. catarrhalis.  Chronic suppurative otitis media is usually caused by Pseudomonas aeruginosa, S. aureus, S. epidermis or anaerobes.

Symptoms

     Otitis media may present alone or in association with a myriad of generalized systemic signs and symptoms.  It is often associated with respiratory symptoms to include URI, sinusitis, bronchiolitis and pneumonia.  The ear pain is often present in conjunction with an erythematous, bulging, fluid filled opacified tympanic membrane.  Fever may be present approximately 40% of the time. 

Diagnosis

     The current criteria for the diagnosis of otitis media remain controversial.  The gold standard consists of fluid aspiration and culture from the middle ear.  This can be performed by myringotomy or tympanocentesis, however the diagnosis can usually be made by clinical appearance without the need for invasive procedures.   Bulging and immobility of the tympanic membrane is sufficient evidence for diagnosis, although redness is nonspecific.  Typanometry measuring membrane compliance can be a useful aid in diagnosis if available. 

Treatment

     The role of antibiotics at initial presentation remains controversial.   Up to 70% of patients presenting with otitis media will have a bacterial etiology, although past reports show that approximately 40% of these will have spontaneous resolution.   The rest are caused by viruses and do not need treatment.  Prior to the advent of antibiotics, one out of every five patients with otitis media developed mastoiditis.  Since diagnosis is usually made by appearance and symptoms, physicians must use their clinical judgement to decide who requires antimicrobial therapy.   If a bacterial etiology is suspected, treatment is warranted at the initial visit.  If the patient is afebrile with minimal evidence of middle ear inflammation, then symptomatic treatment with follow up in 1 to 2 days.

 Symptomatic treatment- Treatment with ibuprofen or acetaminophen can aid in pain relief.   Oral decongestants and antihistamines have been shown to be of no benefit.

Antibiotics- Since treatment is usually started without knowledge of the specific organism, therapy should cover S. pneumoniae. H. influenza and M. catarrhalis.  Ampicillin and amoxicillin should be used as first line agents.  They are cost effective and cover the majority of infections.  Treatment failure may occur when H. influenza or M. catarrhalis is present due to the production of beta-lactamase.  Ampicillin 250-500mg q6h on an empty stomach or Amoxicillin 250-500mg q8 (fasting not required) for 7 to 10 days.  Reports of five-day short courses of therapy have shown good efficacy.  In penicillin-allergic patients, initial therapy should consist of Erythromycin 250-500mg/ Sulfisoxazol 1 gram q6 or TMP-SMX DS one tab bid for 7-10 days.  Other alternatives include the oral cephalosporins to include cefaclor 250-550mg q8 cefuroxime 500mg q12, cefprozil 250-500mg q12, cefixime 400mg qd and cefpodoxime 200mg q12. 

     Treatment of otitis media that did not respond to initial therapy is defined as persistent membrane inflammation after 48 hours of treatment.  At this time, a change in antibiotic to an agent that covers beta-lactamase producing organisms should made.  Options include amoxicillin-clauvulanate, TMP-SMX, second or third generation cephalosporins, clindamycin or azithromycin.  For recurrent acute otitis media, prophylaxis with amoxicillin or sulfisoxazole is beneficial.  

Surgical Treatment- Options include myringotomy and tympanostomy tube placement.  Indications include: 

1) Chronic otitis media with effusion, unresponsive to medical management

2) Frequent recurrent acute otitis media with effusion

3) Recurrent acute otitis media after antimicrobial failure

4) Eustachian tube dysfunction associated with hearing loss, otalgia, vertigo or tinnitus.

5) Retraction pocket of the tympanic membrane.

6) Suppurative complications of otitis media such as acute mastoiditis

Complications

     Antibiotics have dramatically reduced the incidence of suppurative complications such as mastoiditis.  Cholesteatoma, a tumor-like mass of keratinizing sqamous epithelium and cholesterol in the middle ear resulting from chronic otitis media, is a complication that can lead to bony erosion and the need for surgical management.  With the proper follow up and use of antibiotics, these complications can be avoided.

Otitis Externa

     Otitis externa is a superficial infection of the external ear canal that occurs in individuals frequently exposed to moisture or elderly diabetics.  It differs from otitis media in that it is usually caused by Pseudomonas aeruginosa.   Benign forms of otitis externa must be differentiated from the more severe malignant otitis externa.  Malignant otitis externa is associated with a 20% mortality and can spread to adjacent regions without treatment.

Symptoms:  

     Initial symptoms include pain, fullness in the ear, and itching with erythema.  Exudate and ear canal swelling on exam are often observed.  The tympanic membrane may be involved but should usually be mobile.  With malignant otitis externa, mastoid and peripheral ear tenderness, drainage and granulation tissue are often present.  Unrelenting pain, otorrhea and hearing loss without fever are the characteristic features. 

Microbiology:

      Almost all case are due to P. aeruginosa infections although mild cases may be due to staph or strep infections.

Diagnosis:  

     Malignant otitis externa should be considered in diabetic patients with external ear canal pain and inflammation that did not respond to topical treatment.  Patients often have a normal white blood cell count and are afebrile. X-rays may be normal but CT scans usually reveal the extent of disease.

Treatment:

     In mild otitis externa, careful cleaning and topical treatment with antibiotic/hydrocortisone drops (Cortisporin otic) will usually lead to resolution.  Other treatment includes acetic acid or boric acid solutions.   If cellulitis is present, then systemic antibiotics may be warranted.  Tissue biopsy to rule out epidermal carcinoma is recommended. For patients with malignant otitis media, hospitalization is required with initial therapy to include IV ticarcillin or piperacillin in conjunction with an aminoglycoside.  In penicillin allergic patients, ceftazidime with aminoglycoside is sufficient.  Treatment should consist of 4-6 weeks of therapy to avoid infectious spread to adjacent bones.  If the organism is cultured and is susceptible to ciprofloxacin, then outpatient treatment can be initiated after adequate IV therapy.  An ENT consultation should be made, although patients usually do not require debridement.  

Complications:  50% of patients will develop a facial nerve palsy from malignant otitis media.  Other complications include cranial nerve X, XI and XII involvement, osteomyelitis, hoarseness, dysphagia aspiration and meningitis.
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