Complications of Suppurative Otitis Media
Pathways of spread of infection:
· Direct extension and bone erosion.
· Venous thrombophlebitis.
· Normal anatomical pathways (oval and round windows).
· Non-anatomical bony defects (e.g. congenital bone dehiscences, previous fractures).
Complications of suppurative otitis media:
I. Extracranial complications (will not be discussed):
a) Otitis externa. 

b) Retropharyngeal abscess.
c) Septicemia.
II. Cranial (intra-temporal) complications (within the confines of the temporal bone):
a) Acute mastoiditis.

b) Petrositis. 

c) Facial nerve paralysis.
d) Labyrinthine fistula and labyrinthitis.  
III. Intracranial complications (the most serious):
a) Extradural abscess.
b) Subdural abscess. 
c) Otogenic meningitis.
d) Lateral sinus thrombophlebitis (sigmoid sinus thrombosis).
e) Brain abscess.
f) Otitic hydrocephalus.
Sequelae of otitis media:

· They are the direct result of middle ear infections and should be differentiated from complications. They include:

1. Tympanic perforation.

2. Atelactasis and adhesive otitis media.

3. Speech impairment and learning disabilities.

4. Cholesteatoma formation.
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1. Cranial (intra-temporal) complications
A. Acute mastoiditis
Pathology: 
Involvement of the bone of the mastoid air cells by acute suppurative inflammation due to infection spreading from the mucosa, lining the mastoid air cells.
Etiology: 
Highly virulent organisms and lowered resistance of patient are important predisposing factors. β-hemolytic streptococci are the most common causative organisms. 
Signs and symptoms:
· General constitutional manifestations (e.g. pain, fever, ill and toxic appearance).
· Tympanic membrane changes (dullness, opacity, perforation).
· Sagging of the posterosuperior meatal wall due to periosteitis.
· Otorrhea and reservoir sign (rapid re-accumulation of discharge after cleaning of the ear). 
· Retroauricular tenderness (mastoid tenderness) and red swelling.
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Subperiosteal abscess pushing the auricle laterally and Bezold’s abscess (pus around the SCM muscle).
· Conductive HL.
Diagnosis:
· Leucocytosis and ↑ESR (not specific).
· Ear swab (for culture and sensitivity).

· Imaging (x-ray mastoid).
Treatment:
· It is counted as an emergency and should be dealed with as soon as possible.

· IV antibiotics.
· Cortical mastoidectomy (if medical treatment fails or if there are signs of abscess formation).
· Myringotomy.
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Cortical “simple” mastoidectomy
An operation in which the mastoid antrum and air cells are converted into one cavity without disturbing the middle or external ears. It may be combined with myringotomy. 
B. Petrositis (petrous apicitis)

Definition:
· An extension of infection from the middle ear or mastoid into  the petrous part of the temporal bone with pneumatisation of the petrous apex.
Signs and symptoms:
· Gradenigo’s syndrome (the classical presentation):
· R: Deep-seated ear or retro-orbital pain due to trigeminal (V) nerve involvement.
· A: Lateral rectus palsy (squint) due to abducens (VI) nerve palsy.
· D: Persistent ear discharge. 
Diagnosis:
· Imaging (both MRI and CT).
Treatment:
· Mastoidectomy might be required (cortical, radical or modified). 
· Antibiotics and myringotomy. 

· Surgical drainage if medical treatment fails.
C. Facial nerve paralysis

It can occur as a complication of both acute and chronic otitis media.

a) In acute otitis media:
· Mostly due to pressure on a dehiscent facial nerve by inflammatory products (e.g. pus).
· Usually is partial and sudden in onset.
· Treatment is by: 1) systemic antibiotics.   2) myringotomy or cortical mastoidectomy. 
b) In chronic otitis media: 

· Usually due to pressure by cholesteatoma or granulation tissue.
· Insidious in onset but gradual in progression.
· May be partial or complete.
· Treatment is by urgent surgical exploration and inspection, keeping in mind not to open the nerve sheath. 
D. Labyrinthine fistula and labyrinthitis
Types:
I. Circumscribed labyrinthitis (labyrinthine fistula).

II. Diffuse serous labyrinthitis.

III. Diffuse suppurative labyrinthitis.
I. Circumscribed labyrinthitis (labyrinthine fistula):

Thinning or erosion of the bony labyrinthine wall of the semicircular canal (mostly in the horizontal canal), due to trauma, neoplasms or CSOM with cholesteatoma. 

Signs and symptoms:
· Might be asymptomatic.
· Transient vertigo induced by pressure on the tragus, cleaning the ear or after valsalva. 
Diagnosis:
· Fistula test: sudden inward pressure is applied on the tragus. The patient will complain of vertigo usually with nystagmus toward the affected ear. 
· CT scan.
Treatment:

· Canal wall down (CWD) mastoid operation to eliminate the cause and systemic antibiotics.
II. Diffuse serous labyrinthitis:

Diffuse intralabyrinthine inflammation without pus formation arising from pre-existing circumscribed labyrinthitis, following ear infections or after stapedectomy operation.

Signs and symptoms:
· Vertigo and nausea with vomiting and nystagmus to the affected side in severe cases.

· Sensorineural hearing loss (SNHL). And If it is not checked, it may progress to suppurative labyrinthitis and total loss of vestibular and cochlear functions.
Treatment:

· Head immobilization with the affected ear above.
· Antibiotics and labyrinthine sedatives (e.g. prochlorperazine).
· Myringotomy and mastoidectomy.
III. Diffuse suppurative labyrinthitis:

Diffuse pyogenic infection of the labyrinth with permanent loss of vestibular and cochlear functions following serous labyrinthitis or fistula formation.
Signs and symptoms:
· Severe vertigo with nausea and vomiting and nystagmus to the healthy side.

Treatment:
· Same as the serous type. Rarely drainage of the labyrinth is required.
· Vertigo is relived after 3-6 weeks due to adaptation.
2. Intracranial complications
A. Extradural abscess
Definition: 
· Accumulation of pus between the dura and bone during acute and chronic middle ear infections which usually occurs in the middle or posterior cranial fossa or outside the dura of the lateral venous sinus (perisinus abscess).
Symptoms: 
Most of the time it is silent, but might cause headaches (due to ↑ICP), earache, malaise, fever and otorrhea.
Diagnosis: 
· Confirmed by contrast-enhanced CT or MRI.
Treatment:
· Mastoidectomy (cortical, modified or radical) to deal with the causative disease process.

· Antibiotics after culture and sensitivity.

· Drainage.
B. Subdural abscess (empyema)

Definition: 
· Collection of pus in the subdural space which may be localized, multiple or diffuse.
Signs and symptoms:
· Symptoms of meningitis with positive Kernig’s sign due to meningeal irritation.

· irritative and paralytic focal neurological symptoms, aphasia, hemiplegia and hemianopia.
· Pappiledema due to ↑ICP, ptosis and dilated pupils due to third nerve involvement.

Diagnosis:
· CT and MRI
Treatment:
· Antibiotics, craniotomy, neurosurgical drainage then mastoidectomy if needed.

· Lumbar puncture is contraindicated due to possible transtentorial herniation. 
C. Otogenic meningitis
Definition:
· Inflammation of the arachnoid and pia with Infection of the CSF in the subarachnoid space. It is the most common intracranial complication due to ear infection. Blood-borne infection is common in infants and children while in adults it is due to chronic ear disease.
Signs and symptoms:
· Fever, headache, neck stiffness, photophobia, restlessness, nausea, vomiting, etc.
· Kernig’s and Brudziniski signs. 

· Exaggerated tendon reflexes initially but later becomes sluggish then absent.
Diagnosis:
· CT, MRI and lumbar puncture with CSF examination and culture. 

Treatment:

· Antibiotics after culture and sentivity and CSF culture combined with steroids.

· Myringotomy and mastoidectomy if needed.
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D. Lateral sinus thrombophlebitis (sigmoid sinus thrombosis)
Definition:

· Inflammation of the inner wall of the lateral venous sinus with thrombus formation due to mastoiditis or CSOM and cholesteatoma.
Pathology:
· Perisinus abscess formation → endophlebitis and mural thrombus formation → lumen obliteration and intrasinus abscess formation → thrombus extension.

Bacteriology:

· Hemolytic streptococci, pneumococci and staphylococci are common.

Signs and symptoms:
· Hectic Picket-fence fever (due to septicemia), rigors, sweating, anemia.
· Headache with pain, tenderness and edema along the jugular vein.
· Manifestations of ↑ICP (e.g. projectile vomiting, headache, papilledema). 
· Propagation and embolic manifestations.
· Griesinger’s sign (edema over posterior part of mastoid due to emissary v. thrombosis).
· Tobey-Ayer test: to record CSF pressure by manometer and to see the effect of manual compression of one or both jugular veins. 
· Crowe-Beck test: pressure on the jugular on the healthy side causes retinal and supraorbital venous engorgement.
Diagnosis:
· Blood smear to rule out malaria, blood culture and ear swab culture. 
· Delta sign on CT and MRI, x-ray mastoid and CSF manometry and examination.
Treatment:
· Systemic antibiotics (drugs that cover organism and penetrate the BBB at the same time).
· Surgery should follow within 48 hours unless there is dramatic clinical and radiological improvement.
· Mastoidectomy and abscess drainage.

E. Otogenic brain abscess
· 25% of children’s and 50% of adults brain abscesses are otogenic. 

· Mostly are cerebral (in the temporal lobe) or in the cerebellum (2:1).
Clinical manifestations:
· General manifestations (e.g. fever, lethargy, headache) Manifestations of ↑ICP.
· Focal manifestations:
· Temporal: nominal aphasia, homonymous hemianopia, motot paralysis, fits.
· Cerebellar: ataxia, vertigo, nystagmus, dysdiadochokinesia, intentional tremors. 
Diagnosis:
· Skull x-rays, CT, MRI, x-ray mastoid, lumbar puncture and CSF examination.
Treatment:
· Antibiotics and dexamethasone (to ↓ICP).

· Repeated aspiration through Burr holes and excision.
F. Otitic hydrocephalus
Definition:

· A very rare condition characterized by idiopathic benign intracranial hypertension with normal CSF findings that is associated with ear disease and often follows lateral sinus thrombophlebitis. There is no apparent ventricular dilatation so it is a misnomer. 
Signs and symptoms:
· Severe frontal headache, blurred vision and diplopia (due to sixth nerve paralysis).
· Pappiledema and nystagmus with high CSF pressure (above 300 mm/H2O).
Treatment:
· Acetazolamaide (to ↓ICP), steroids (to relive edema), diuretics, hyperosmolar dehydrating agents.
· Repeated lumbar puncture and lumboperitoneal shunt placement.
· Antibiotics for middle ear infection.

· Mastoid exploration to deal with sinus thrombosis.  

General principles in the treatment of complications
· Parenteral antibiotics.
· Surgery for the complication if applicable.
· Treatment of ear lesions:
· Myringotomy in AOM.
· Mastoidectomy in CSOM.
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Stages of brain abscess development


1. Encephalitis.


2. Latency.


3. Expansion.


4. Rupture.
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