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Acute Sinusitis Acute Sinusitis -- Sensitivity/ Sensitivity/ 
Specificity of Symptoms and SignsSpecificity of Symptoms and Signs

Drainage of a thick, colored nasal discharge Drainage of a thick, colored nasal discharge (72%/52%)(72%/52%)
Cough, which may be worse at nightCough, which may be worse at night (70%/44%)(70%/44%)
Sinus tendernessSinus tenderness (48%/65%)(48%/65%)
Poor response to decongestantsPoor response to decongestants (41%/80%)(41%/80%)
Maxillary tenderness (Aching in upper jaw and teeth) Maxillary tenderness (Aching in upper jaw and teeth) (18%/93%)(18%/93%)
FeverFever (16%/85%)(16%/85%)

Other signs and symptoms can include:Other signs and symptoms can include:
Ear painEar pain
Sore throatSore throat
Reduced or abnormal sense of smell and taste            Reduced or abnormal sense of smell and taste            
Bad breath (halitosis)Bad breath (halitosis)
Fatigue and irritabilityFatigue and irritability
NauseaNausea



Acute Sinusitis Acute Sinusitis --EtiologyEtiology
Streptococcus pneumoniae*Streptococcus pneumoniae* 2020--40%40%
HemophilusHemophilus influenzaeinfluenzae ** 66--50%50%
Mixed anaerobic infectionsMixed anaerobic infections00--10%10%
Moraxella catarrhalis*Moraxella catarrhalis* 22--4%4%
Streptococcus Streptococcus pyogenespyogenes 11--8%8%
Other streptococcal sp.Other streptococcal sp. 2%2%
S. aureus*S. aureus* 00--8%8%

Microbial etiology remains unchanged,Microbial etiology remains unchanged,
antimicrobial resistance patterns* have changedantimicrobial resistance patterns* have changed



Acute Bacterial SinusitisAcute Bacterial Sinusitis

Treatment as Acute Otitis MediaTreatment as Acute Otitis Media
Spontaneous resolution >50%Spontaneous resolution >50%
AmoxAmox/Amoxicillin Clavulanate/2nd or 3rd /Amoxicillin Clavulanate/2nd or 3rd 
generation cephalosporingeneration cephalosporin
Saline nasal irrigation (Saline nasal irrigation (NeilMedNeilMed))
?Decongestants (?Pseudoephedrine)?Decongestants (?Pseudoephedrine)
??MucoevacuantMucoevacuant (Guaifenesin)(Guaifenesin)



Chronic SinusitisChronic Sinusitis

At least At least 88 weeks (children >weeks (children >1212 weeks) of weeks) of 
persistent signs and symptoms or persistent signs and symptoms or fourfour
(children (children -- sixsix weeks) of recurrent acute weeks) of recurrent acute 
bacterial sinusitis, each lasting 10 days, in bacterial sinusitis, each lasting 10 days, in 
association with persistent changes on association with persistent changes on 
CT.  When medical therapy is used, CT.  When medical therapy is used, 
persistent changes  on CT 4 weeks after persistent changes  on CT 4 weeks after 
medical therapy without intervening medical therapy without intervening 
infection should be noted. infection should be noted. 



Chronic SinusitisChronic Sinusitis
ENTsENTs ““Chronic Fatigue SyndromeChronic Fatigue Syndrome””
Shift to more anaerobes, saprophytes, then Shift to more anaerobes, saprophytes, then GNsGNs
Inadequate Inadequate mucociliarymucociliary drainagedrainage
Obstructed drainageObstructed drainage
Triad: Atopic diathesis (allergic/asthma)Triad: Atopic diathesis (allergic/asthma)
Often takes triad approach to Often takes triad approach to managementmanagement

Allergy, ENT, and lastly, Infectious Diseases.Allergy, ENT, and lastly, Infectious Diseases.



Chronic Sinusitis: TherapeuticsChronic Sinusitis: Therapeutics

Aim of Therapy:Aim of Therapy:
Control allergies and environmental Control allergies and environmental 
stimulantsstimulants
Increase Flow:  Saline Sinus Rinse (Increase Flow:  Saline Sinus Rinse (NeilMedNeilMed) ) 
PulmicortPulmicort to Sinus Rinse (experimental)to Sinus Rinse (experimental)
Drainage/SurgeryDrainage/Surgery
Antimicrobials have symptomatic Antimicrobials have symptomatic 
improvement, but patientimprovement, but patient’’s often s often ““relapserelapse””, , 
““reboundrebound””, are not cured once antibiotics are , are not cured once antibiotics are 
stopped. stopped. 



Nosocomial SinusitisNosocomial Sinusitis
Source of FUO in ICU, Source of FUO in ICU, nasotrachealnasotracheal or gastric tube patientor gastric tube patient
After one week After one week nasotrachealnasotracheal, 95% have X, 95% have X--ray sinusitis; <10% ray sinusitis; <10% 
mechanical ventilationmechanical ventilation
Only 40% positive culture (often polymicrobial)Only 40% positive culture (often polymicrobial)

Almost 50% is GramAlmost 50% is Gram--negative organisms (negative organisms (Pseudomonas, Pseudomonas, 
Acinetobacter, E. coliAcinetobacter, E. coli))
S. aureusS. aureus; Gram; Gram--positives positives -- 35%35%
CandidaCandida sp. 18%sp. 18%

Remove Remove nasotrachealnasotracheal tubetube
Sinus aspirate for gram stain, C&SSinus aspirate for gram stain, C&S
Empiric:Empiric:

AP AP PcnPcn (Piperacillin/Tazobactam) or (Piperacillin/Tazobactam) or Cefepime (4th gen) or Cefepime (4th gen) or 
Vancomycin and Ceftazidime or Vancomycin and Ceftazidime or 
Vancomycin and Vancomycin and CiproCipro or Aminoglycosidesor Aminoglycosides



Complications of SinusitisComplications of Sinusitis
Symptoms and Signs of ComplicationsSymptoms and Signs of Complications

Pain or swelling around your eyesPain or swelling around your eyes
A swollen foreheadA swollen forehead
Severe headacheSevere headache
ConfusionConfusion
Double vision or other vision changesDouble vision or other vision changes
Stiff neckStiff neck
Shortness of breathShortness of breath



Complications of SinusitisComplications of Sinusitis
Complications directly related to anatomic location; complicatioComplications directly related to anatomic location; complications more ns more 

common after acute sinusitis.common after acute sinusitis.
Asthma Asthma exacerabationexacerabation -- resolving chronic sinusitis will improve asthma flareresolving chronic sinusitis will improve asthma flare--
ups.ups.
Acute Acute --> Chronic sinusitis > Chronic sinusitis 
Ear infectionsEar infections
Loss of Smell and Taste Loss of Smell and Taste --temporary or permanent. Lack of airflow to temporary or permanent. Lack of airflow to 
olfactory n.  olfactory n.  
Intracranial complicationsIntracranial complications -- meningitis, intracranial abscessmeningitis, intracranial abscess
Orbital complicationsOrbital complications -- mild inflammation of eyelid to orbital abscess mild inflammation of eyelid to orbital abscess --> > 
blindessblindess
Vascular complicationsVascular complications -- carotid a. and cavernous sinus border sphenoid carotid a. and cavernous sinus border sphenoid 
sinus; spread may lead to sinus; spread may lead to aneursymsaneursyms or infected blood clots or infected blood clots --> potentially > potentially 
fatal.fatal.
OsteomyelitisOsteomyelitis -- bone may be involved in chronic sinusitis bone may be involved in chronic sinusitis --> destruction of > destruction of 
bone with intracranial and orbital complications above.bone with intracranial and orbital complications above.
Ear infection Ear infection -- contiguous contiguous 



Orbital Complications of SinusitisOrbital Complications of Sinusitis
The orbital complication; may be tThe orbital complication; may be the only presenting sign of sinusitis.he only presenting sign of sinusitis.
Ophthalmology serviceOphthalmology service11: : ““Acute orbitAcute orbit”” only 12.4%(?) attributed to only 12.4%(?) attributed to 

sinusitis; ethmoid predominant (facial sinusitis; ethmoid predominant (facial infecitonsinfecitons, , dacryocystitisdacryocystitis, , 
trauma +/trauma +/-- implants, iatrogenic, tumors).implants, iatrogenic, tumors).

Combined service: Combined service: >75% of orbital cellulitis>75% of orbital cellulitis were radiologically were radiologically 
determined to be of sinus origin, majority ethmoid sinusitis.determined to be of sinus origin, majority ethmoid sinusitis.

Pediatric admissions for sinusitis over 25yr (6770 pts): Pediatric admissions for sinusitis over 25yr (6770 pts): 2.3 %2.3 % had had periperi--
orbital or orbital complications. orbital or orbital complications. 
Younger children: ethmoid sinusitis Younger children: ethmoid sinusitis --> orbit due to developmental > orbit due to developmental 
dehiscences in the lamina papyracea.  dehiscences in the lamina papyracea.  
Older children: involve the superior aspect of the orbit due to Older children: involve the superior aspect of the orbit due to laterlater--
developing frontal sinuses. developing frontal sinuses. 

History of air or water forced into sinuses (jumping feet first History of air or water forced into sinuses (jumping feet first into water) or into water) or 
nasal or maxillofacial trauma predispose due to breaks in the lanasal or maxillofacial trauma predispose due to breaks in the lamina mina 
papyracea or orbital floor.papyracea or orbital floor.

1.1. J J LaryngolLaryngol OtolOtol 1987: 101 (1987: 101 (supplsuppl 12):112):1--18. 18. 
2.2. Laryngoscope 1982; 92:732Laryngoscope 1982; 92:732--738738



ChandlerChandler11 Classification of Classification of 
IntraorbitalIntraorbital Infections Infections 

Group 1: upper eyelid edema +/Group 1: upper eyelid edema +/--
erythema; venous outflow is erythema; venous outflow is 
hindered by inflammation in the orbithindered by inflammation in the orbit

Group 2: Group 2: Orbital CellulitisOrbital Cellulitis. Chemosis, . Chemosis, 
restricted ocular movement, restricted ocular movement, 
proptosis, diplopia, and possible proptosis, diplopia, and possible 
visual loss.visual loss.

Group 3: Group 3: Subperiosteal AbscessSubperiosteal Abscess.  Can .  Can 
be limited due to tough be limited due to tough periorbitaperiorbita. . 

Group 4: Group 4: IntraorbitalIntraorbital AbscessAbscess. . 
Proptosis, ophthalmoplegia, pain, Proptosis, ophthalmoplegia, pain, 
visual loss. visual loss. 

Group 5: Group 5: Cavernous sinus thrombosis.Cavernous sinus thrombosis.

1Chandler, et al.  Larygoscope 1970; 80: 1414-1428.

www.merck.com



Preseptal CellulitisPreseptal Cellulitis

Eyelid edema, erythema, tendernessEyelid edema, erythema, tenderness
Visual function and motility are normalVisual function and motility are normal

S. aureus, S. aureus, streptococcistreptococci

Low threshold for CT scan to rule out orbital Low threshold for CT scan to rule out orbital 
cellulitiscellulitis
Warm compressWarm compress
Incision and drainage of abscess when indicatedIncision and drainage of abscess when indicated
Obtain blood and wound culturesObtain blood and wound cultures



Orbital CellulitisOrbital Cellulitis
Infection of the soft tissues of the orbit  POSTERIOR to the Infection of the soft tissues of the orbit  POSTERIOR to the 
orbital septumorbital septum
Orbital septum violated (postOrbital septum violated (post--surgery, trauma, or extension of surgery, trauma, or extension of 
acute sinus infection); can occur after sinus surgeryacute sinus infection); can occur after sinus surgery
Time course can be very rapid; chemosis to visual field loss to Time course can be very rapid; chemosis to visual field loss to 
blindness in hours. Due to increased intercellular fluid pressurblindness in hours. Due to increased intercellular fluid pressure e 
--> ophthalmic vein collapse, or ophthalmic or retinal artery > ophthalmic vein collapse, or ophthalmic or retinal artery 
insufficiency due to spasm or direct thrombosis. insufficiency due to spasm or direct thrombosis. 



Orbital CellulitisOrbital Cellulitis

StreptococcusStreptococcus
Strep pneumonia, Strep Strep pneumonia, Strep pyogenspyogens (sinusitis)(sinusitis)

H. influenzae (sinusitis) H. influenzae (sinusitis) 
Staphylococcus aureus (postStaphylococcus aureus (post--surgery)surgery)
Less common Less common -- GramGram--negatives (Pseudomonas, negatives (Pseudomonas, 
Klebsiella), Eikenella, enterococciKlebsiella), Eikenella, enterococci
Polymicrobial (aerobic and anaerobic) increases Polymicrobial (aerobic and anaerobic) increases 
with age >16yowith age >16yo
Fungal Fungal -- Mucor and AspergillusMucor and Aspergillus
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Subperiosteal AbscessSubperiosteal Abscess
Infection limited to the potential subperiosteal space; may be rInfection limited to the potential subperiosteal space; may be rapid. apid. 
Usually from extension through thin or dehiscent bone, pushing tUsually from extension through thin or dehiscent bone, pushing the orbital he orbital 
periosteumperiosteum laterally or inferiorly. laterally or inferiorly. 
As long as infection is limited to periosteal plane, there shoulAs long as infection is limited to periosteal plane, there should be no d be no 
impairment of vision or ophthalmoplegia, nor any conjunctival siimpairment of vision or ophthalmoplegia, nor any conjunctival signs gns 
(chemosis, vascular injection).(chemosis, vascular injection).
A sizable abscess may give signs of A sizable abscess may give signs of intraorbitalintraorbital spacespace--occupying mass with occupying mass with 
the globe displaced laterally (ethmoid sinusitis) or inferiorly the globe displaced laterally (ethmoid sinusitis) or inferiorly (frontal sinusitis) (frontal sinusitis) 
The acute increase in orbital pressure and mechanical distortionThe acute increase in orbital pressure and mechanical distortion may may 
compromise the optic nerve. compromise the optic nerve. 
More importantly, purulent material is sequestered in a relativeMore importantly, purulent material is sequestered in a relatively ly avascularavascular
region, which may limit the effectiveness of antibiotic therapy region, which may limit the effectiveness of antibiotic therapy and thus and thus 
necessitate surgical evacuation.necessitate surgical evacuation.



Subperiosteal AbscessSubperiosteal Abscess
EtiologyEtiology11::

<9 <9 yoyo:  single aerobic flora (:  single aerobic flora (S. pneumoniae, S. S. pneumoniae, S. 
aureusaureus) or negative cultures.) or negative cultures.
99--14 14 yoyo: varied aerobes (Streptococci, Staphylococci, : varied aerobes (Streptococci, Staphylococci, 
HemophilusHemophilus influenzae, Moraxella, Eikenella, influenzae, Moraxella, Eikenella, 
KlebsiellaKlebsiella)and)and few anaerobesfew anaerobes
>15 >15 yoyo: polymicrobial: aerobes (Streptococci, : polymicrobial: aerobes (Streptococci, 
Staphylococci, Staphylococci, EikenellaEikenella) and anaerobes ) and anaerobes 
((Bacteroides, Bacteroides, VeillonellaVeillonella, Peptostreptococcus, , Peptostreptococcus, 
FusobacteriumFusobacterium))

Treatment:Treatment:
Surgical drainage of infected tissue and abscessSurgical drainage of infected tissue and abscess
IV antibioticsIV antibiotics

1Ophthalmology 1994;101:585-595.
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Orbital AbscessOrbital Abscess
Collections of pus within the orbital soft tissue. Collections of pus within the orbital soft tissue. 
Severe Severe exophthalmosexophthalmos and chemosis, with complete and chemosis, with complete 

ophthalmoplegia, as well as venous ophthalmoplegia, as well as venous 
engorgement or papilledema on funduscopic engorgement or papilledema on funduscopic 
examination.examination.

Usually secondary to orbital cellulitis.Usually secondary to orbital cellulitis.

““Orbital Apex SyndromeOrbital Apex Syndrome”” -- organized infection in organized infection in 
the posterior orbit (compression of the superior the posterior orbit (compression of the superior 
orbital fissure) orbital fissure) --uilateraluilateral ptosisptosis, proptosis, visual , proptosis, visual 
loss, internal and external ophthalmoplegia loss, internal and external ophthalmoplegia 
(pupillary and extraocular m. palsy: CN II, III, IV, (pupillary and extraocular m. palsy: CN II, III, IV, 
V, VI, and CN V1 (forehead) anesthesia.  V, VI, and CN V1 (forehead) anesthesia.  

Diagnosis is confirmed by CT scan.Diagnosis is confirmed by CT scan.
If does not improve rapidly with antibiotics, may If does not improve rapidly with antibiotics, may 

need surgical decompression of the orbital apex.need surgical decompression of the orbital apex.



Orbital Cellulitis, Orbital Cellulitis, SubperiorbitalSubperiorbital
Abscess, Orbital Abscess:  Abscess, Orbital Abscess:  

TherapeuticsTherapeutics
Nafcillin 2 Nafcillin 2 gmsgms IV q 4 hoursIV q 4 hours
Ceftriaxone 2gm IV q 12hCeftriaxone 2gm IV q 12h
Metronidazole 500mh IV q 6hMetronidazole 500mh IV q 6h

OR:OR:
Ampicillin/Sulbactam 3 gm IV q 6 hoursAmpicillin/Sulbactam 3 gm IV q 6 hours

If MRSA risk, then PLUS:If MRSA risk, then PLUS:

Vancomycin 1gm IV q 12 hoursVancomycin 1gm IV q 12 hours

Treat to preTreat to pre--empt meningitis complicationempt meningitis complication



www.netterimages.com; 
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RetroRetro--orbital Complicationsorbital Complications
Cavernous Sinus ThrombosisCavernous Sinus Thrombosis
The cavernous sinus, a circular venous structure surrounding theThe cavernous sinus, a circular venous structure surrounding the pituitary pituitary 
gland, drains blood from both orbits. gland, drains blood from both orbits. BilateralBilateral posterior orbital disease is posterior orbital disease is 
highly suggestive.highly suggestive.

Direct spread from sphenoid sinus. Direct spread from sphenoid sinus. 
Indirect spread from posterior ethmoid sinusIndirect spread from posterior ethmoid sinus
Indirect Indirect -- orbital contents via orbital contents via valvelessvalveless ophthalmic veinsophthalmic veins.  .  

Complete internal and external ophthalmoplegia often produced Complete internal and external ophthalmoplegia often produced 
when thrombosis of the sinus causes palsy of when thrombosis of the sinus causes palsy of CNsCNs III, IV, V1, and VI and the III, IV, V1, and VI and the 
sympathetic fibers as they travel through prior to entry into thsympathetic fibers as they travel through prior to entry into the orbit.e orbit.
DDiagnosis is confirmed by CT scan or MRI; however, the.iagnosis is confirmed by CT scan or MRI; however, the.
The distinction between infectious thrombosis and orbital infectThe distinction between infectious thrombosis and orbital infection alone is ion alone is 
important because the treatment of cavernous sinus thrombosis maimportant because the treatment of cavernous sinus thrombosis may involve y involve 
the addition of anticoagulation therapy to the antibiotic therapthe addition of anticoagulation therapy to the antibiotic therapy.y.
Intracranial infection or cavernous sinus thrombosis can result Intracranial infection or cavernous sinus thrombosis can result from any from any 
stage of orbital infections.stage of orbital infections.



Invasive Fungal SinusitisInvasive Fungal Sinusitis

Mucor and Aspergillus species. 
Orbital cellulitis due to fungal infections carries a high mortality rate 
in patients who are immunosuppressed. Fungi can enter the orbit,
most commonly Mucor and Aspergillus species. 
Mucormycosis is widespread in distribution, while aspergillosis more 
commonly is seen in warm humid climates. 
Host Risk Factors: 

Diabetic Ketoacidosis
Hematologic malignancies
Chronic renal failure
Immunosuppressive disease (AIDS) 
Immunosuppressants (organ and bone transplantation)



Invasive Aspergillus Sinusitis Invasive Aspergillus Sinusitis 
Symptoms vary from discolored nasal discharge +/or crusting Symptoms vary from discolored nasal discharge +/or crusting 

to destruction of inferior to destruction of inferior turbinatesturbinates and sinuses.  May be and sinuses.  May be 
bleeding or bleeding or necosisnecosis ((angioinvasionangioinvasion).).

Usually spreads from maxillary sinus to the ethmoid and Usually spreads from maxillary sinus to the ethmoid and 
extends to the orbit and nasal cavityextends to the orbit and nasal cavity

Invasion of orbit, sphenoid sinus, brain Invasion of orbit, sphenoid sinus, brain -- often terminal. often terminal. 
Most/all deaths due to intracranial extension. Most/all deaths due to intracranial extension. 

Once Once angioinvasiveangioinvasive, may produce thromboses or , may produce thromboses or mycoticmycotic
aneurysms.  May disseminate to the lungs, liver, and aneurysms.  May disseminate to the lungs, liver, and 
spleen. spleen. 

Known to progress to middle ear and mastoids Known to progress to middle ear and mastoids 
((otomastoiditisotomastoiditis).  Associated with severe ear pain.).  Associated with severe ear pain.
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Rhinocerebral MucorRhinocerebral Mucor
Diabetic Diabetic ketoacidosisketoacidosis ((RhizopusRhizopus sp.sp.

active active ketoneketone reductase system) reductase system) -- 70%70%
Hematologic malignanciesHematologic malignancies
Leukemia/BMTLeukemia/BMT11

Intravenous drug useIntravenous drug use
AIDSAIDS
Immunosuppressants (Transplant)Immunosuppressants (Transplant)
Deferoxamine treatmentDeferoxamine treatment
Voriconazole prophylaxisVoriconazole prophylaxis11

Rare Rare ““HealthyHealthy””

1JID 2004;190:641-9
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RhinocerbralRhinocerbral Mucor Mucor --Clinical Clinical 
FeaturesFeatures

Cranial nerve deficit (blindness, Cranial nerve deficit (blindness, 
ophthalmoplegia, and facial paralysis)ophthalmoplegia, and facial paralysis)
ProptosisProptosis
Facial swellingFacial swelling
Palatal ulcerPalatal ulcer
Coma and stuporComa and stupor
Presenting sign with poor prognosis: Presenting sign with poor prognosis: 
HemiplegiaHemiplegia, facial necrosis, and nasal deformity., facial necrosis, and nasal deformity.
PE:  BrickPE:  Brick--red or black areas along the nasal red or black areas along the nasal 
turbinatesturbinates -->Biopsy>Biopsy
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Rhinocerebral MucorRhinocerebral Mucor
Once invades tissue, organism becomes Once invades tissue, organism becomes 
angioinvasiveangioinvasive, predilection for the internal , predilection for the internal 
elastic lamina of the arteries; later invades elastic lamina of the arteries; later invades 
veins and veins and lymphaticslymphatics. . 
InvasionInvasion-->thrombosis>thrombosis--> ischemic infarction > ischemic infarction 
and hemorrhagic necrosis. and hemorrhagic necrosis. 
THRIVES in necrotic tissue and spreads THRIVES in necrotic tissue and spreads 
by direct extension on injured vessels.by direct extension on injured vessels.
DxDx:  Tissue:  Tissue--invasive NONinvasive NON--SEPTATE SEPTATE 
Hyphae (silver methenamine stain)Hyphae (silver methenamine stain)
CxCx: direct on : direct on SabouraudSabouraud’’ss in OR; do NOT in OR; do NOT 
crush specimencrush specimen



The Norman Knight Hyperbaric Oxygen 
Medicine Center at the MEEI

Therapeutics Therapeutics -- Invasive Invasive 
Fungal SinusitisFungal Sinusitis

Candida (yeast) Candida (yeast) --nosocomialnosocomial
Fluconazole (not C. krusei, +/Fluconazole (not C. krusei, +/-- C. glabrata)C. glabrata)

Aspergillus (invasive)Aspergillus (invasive)
Voriconazole 200 mg po BIDVoriconazole 200 mg po BID

Invasive Invasive ZygomycosisZygomycosis
Liposomal amphotericin BLiposomal amphotericin B
?Posaconazole?Posaconazole
Hyperbaric OxygenHyperbaric Oxygen



I. Ear InfectionsI. Ear Infections

A.A. Otitis MediaOtitis Media
B.B. MastoiditisMastoiditis
C.C. Otitis Otitis ExternaExterna
D.D. Malignant Otitis Malignant Otitis ExternaExterna
E.E. OtomycosisOtomycosis



Acute Otitis MediaAcute Otitis Media
Dependent on host and organism:Dependent on host and organism:

Moraxella Moraxella ((BranhamellaBranhamella) ) catarrhaliscatarrhalis (>70%)(>70%)
NonNon--encapsulated encapsulated H. influenzaH. influenza (only in 50%)(only in 50%)
S. pneumoniaeS. pneumoniae (<20% resolves spontaneously) (<20% resolves spontaneously) 

Reasons to treat:Reasons to treat:
Persists >2Persists >2--3 days3 days
Pain and prevention of hearing lossPain and prevention of hearing loss
Prevention of complicationsPrevention of complications

Mastoiditis (1:400 children) Mastoiditis (1:400 children) 
Resolves spontaneously in Resolves spontaneously in >50%>50% of casesof cases



Acute Otitis Media:  TherapeuticsAcute Otitis Media:  Therapeutics
Uncomplicated, untreated AOMUncomplicated, untreated AOM

AmoxicillinAmoxicillin
>30 >30 H. influenzaeH. influenzae and > 90% and > 90% M. catarrhalisM. catarrhalis Resistant* (AAP)Resistant* (AAP)
Streptococcus pneumoniaeStreptococcus pneumoniae MEEI: 23% MEEI: 23% PcnPcn--resistant resistant 

28% Erythromycin28% Erythromycin--resistantresistant
0% Azithromycin0% Azithromycin

12% TMP/SMX resistant 12% TMP/SMX resistant 
9% Clindamycin9% Clindamycin--resistantresistant

15% Ofloxacin15% Ofloxacin--resistant resistant 
13% Ceftriaxone13% Ceftriaxone--resistantresistant

Amoxicillin ClavulanateAmoxicillin Clavulanate
Complicated (age <2, prior OM, Complicated (age <2, prior OM, AbxAbx <3mths)<3mths)

Amoxicillin Clavulanate Amoxicillin Clavulanate 
CeclorCeclor (2nd (2nd CefaclorCefaclor), ), VantinVantin (3rd cefpodoxime) po or (3rd cefpodoxime) po or 
Ceftriaxone Ceftriaxone qDqD IM x 3 dosesIM x 3 doses



Otitis MediaOtitis Media

Acute Otitis MediaAcute Otitis Media
Acute Bullous Acute Bullous MyringitisMyringitis
Acute Acute SuppurativeSuppurative Otitis MediaOtitis Media

Same Organisms; Same antimicrobialsSame Organisms; Same antimicrobials



Chronic Otitis MediaChronic Otitis Media
Microbial flora shifts to gramMicrobial flora shifts to gram--negatives and negatives and 

anaerobesanaerobes
S. aureusS. aureus
ProteusProteus, , E. coliE. coli, , KlebsiellaKlebsiella
PseudomonasPseudomonas (DM)(DM)
Anaerobes (Anaerobes (ProvetellaProvetella, , ProphyromonasProphyromonas,,

Bacteroides speciesBacteroides species))
Treatment same as complicated AOMTreatment same as complicated AOM

Amoxicillin Clavulanate or 2/3rd gen cephalosporin Amoxicillin Clavulanate or 2/3rd gen cephalosporin 
+/clindamycin+/clindamycin
Levofloxacin/ciprofloxacin +/Levofloxacin/ciprofloxacin +/-- clindamycinclindamycin



Acute MastoiditisAcute Mastoiditis
Presence of acute or subacute OM with Presence of acute or subacute OM with psoteriorpsoterior auricular auricular 
swelling , erythema, tenderness, and a protruding ear with swelling , erythema, tenderness, and a protruding ear with 
clouding of the clouding of the ipsilateralipsilateral mastoid cells on CT scan. mastoid cells on CT scan. 
Progression from AOM to infectious involvement of all Progression from AOM to infectious involvement of all 
pneumatizedpneumatized spaces of the temporal bone.   spaces of the temporal bone.   
EtiologyEtiology

S. S. pyogenespyogenes
S. pneumoniaeS. pneumoniae
S. aureusS. aureus
HemophilusHemophilus
S. viridans, Proteus, EnterobacterS. viridans, Proteus, Enterobacter
Anaerobes (Bacteroides)Anaerobes (Bacteroides)



Acute Mastoiditis:  Acute Mastoiditis:  
TherapeuticsTherapeutics

Intravenous onlyIntravenous only
Clindamycin and Ceftriaxone Clindamycin and Ceftriaxone 
Ampicillin/SulbactamAmpicillin/Sulbactam
Vancomycin and Ceftriaxone (if MRSA,  consider Vancomycin and Ceftriaxone (if MRSA,  consider 
Rifampin)Rifampin)
Vancomycin and Piperacillin/Tazobactam Vancomycin and Piperacillin/Tazobactam -- (DM, (DM, 
immunocompromised host)immunocompromised host)
Vanco/Cipro/ClindaVanco/Cipro/Clinda or Metronidazole (or Metronidazole (PcnPcn--allergic)allergic)
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Complications of MastoiditisComplications of Mastoiditis
Aural, Aural, intratemporalintratemporal, or , or extracranialextracranial complicationscomplications

Mastoiditis with bone destructionMastoiditis with bone destruction
Subperiosteal abscessSubperiosteal abscess
PetrositisPetrositis with bone destructionwith bone destruction
Facial paralysisFacial paralysis
LabyrinthitisLabyrinthitis (serous, (serous, suppurativesuppurative, or chronic), or chronic)

Intracranial complicationsIntracranial complications
ExtraduralExtradural abscess or granulation tissue in abscess or granulation tissue in extraduralextradural spacespace
Lateral sinus thrombophlebitis or thrombosisLateral sinus thrombophlebitis or thrombosis
Subdural abscessSubdural abscess
MeningitisMeningitis
Brain abscessBrain abscess
OtiticOtitic hydrocephalushydrocephalus



Otitis Otitis ExternaExterna

Acute Otitis Acute Otitis ExternaExterna
Pseudomonas aeruginosaPseudomonas aeruginosa +/+/-- Staph aureusStaph aureus
Topical only: Topical only: 

Acid/boric mixturesAcid/boric mixtures
CorticosporinCorticosporin
QuinoloneQuinolone dropsdrops
Aminoglycoside dropsAminoglycoside drops



Necrotizing Necrotizing ““MalignantMalignant””
Otitis Otitis ExternaExterna

Invasive infection of external auditory canalInvasive infection of external auditory canal
and the skull base. and the skull base. BegisBegis at the bonyat the bony--cartilage cartilage jcnjcn, , 
through through SantoriniSantorini’’ss fissures, into the mastoid bone,fissures, into the mastoid bone,
and along the skull base lateral to medial.and along the skull base lateral to medial.

Facial Nerve Facial Nerve --first and more often in children, first and more often in children, 
glossopharyngealglossopharyngeal, vagal, and spinal accessory n.,, vagal, and spinal accessory n.,
hypoglossal n.hypoglossal n.

Pseudomonas aeruginosaPseudomonas aeruginosa
Diabetes mellitusDiabetes mellitus

TreatmentTreatment
Topical and systemic (Topical and systemic (antiPseudomonalantiPseudomonal combos)combos)

Topical Ciprofloxacin or Tobramycin/ Ciprofloxacin (high dose) aTopical Ciprofloxacin or Tobramycin/ Ciprofloxacin (high dose) and Ceftazidimend Ceftazidime
Topical Ciprofloxacin or Tobramycin/Ceftazidime/TobramycinTopical Ciprofloxacin or Tobramycin/Ceftazidime/Tobramycin
Topical Ciprofloxacin or Tobramycin/Piperacillin/Tazobactam and Topical Ciprofloxacin or Tobramycin/Piperacillin/Tazobactam and TobramycinTobramycin
Topical Ciprofloxacin or Tobramycin/Imipenem and TobramycinTopical Ciprofloxacin or Tobramycin/Imipenem and Tobramycin

Hyperbaric oxygen?Hyperbaric oxygen?



OtomycosisOtomycosis --
Fungal Otitis Fungal Otitis ExternaExterna

Accounts for 10% of OE, higher in tropical climates.  Accounts for 10% of OE, higher in tropical climates.  
Primary Primary --fungi only; Intense itchingfungi only; Intense itching
Secondary Secondary -- fungal infection superimposed on bacterial; pain and fungal infection superimposed on bacterial; pain and 

complementary pruritis. Often weekscomplementary pruritis. Often weeks--months of antibacterial months of antibacterial 
““resistant OEresistant OE””

Aspergillus species (predominant)Aspergillus species (predominant)
Aspergillus Aspergillus nigerniger
Aspergillus Aspergillus flavusflavus
Aspergillus fumigatusAspergillus fumigatus

Candida speciesCandida species
Candida albicans,  C. Candida albicans,  C. parasilosisparasilosis

Others:Others: PhycomycetesPhycomycetes, , RhizopusRhizopus, , ActinomycesActinomyces, , PenicillumPenicillum



OtomycosisOtomycosis:  Therapeutics:  Therapeutics
Topical (first line)Topical (first line)

ClotrimazoleClotrimazole
Eight plus chemicalsEight plus chemicals
AmphoBAmphoB crystals (Dr. Joe crystals (Dr. Joe NadolNadol’’ss secret)secret)

SystemicSystemic
Fluconazole (Candida)Fluconazole (Candida)

C. glabrataC. glabrata (10(10--15% resistant)15% resistant)
C. kruseiC. krusei (95% resistant)(95% resistant)

Voriconazole (Fungi or resistant Candida)Voriconazole (Fungi or resistant Candida)--
EXPENSIVEEXPENSIVE
Amphotericin B systemicallyAmphotericin B systemically



Tonsillitis and PharyngitisTonsillitis and Pharyngitis
Acute TonsillitisAcute Tonsillitis

GrpGrp A strep, A strep, GrpGrp C strepC strep
DDxDDx--EBVEBV
Treatment:  Treatment:  PcnPcn VK 500 mg po QID x 10 daysVK 500 mg po QID x 10 days

Acute PharyngitisAcute Pharyngitis
GrpGrp A StrepA Strep-- PcnPcn, , erythomycinerythomycin x 10 daysx 10 days
Mycoplasma/Chlamydia (30%) Mycoplasma/Chlamydia (30%) -- erythromycin or erythromycin or 
doxycycline x 14 daysdoxycycline x 14 days
Others:  Others:  GrpGrp C or G strep, C or G strep, Corynebacterium, Corynebacterium, YersiniaYersinia
enterocolitisenterocolitis, Neisseria gonorrhea, Neisseria gonorrhea, mixed anaerobic , mixed anaerobic 
(Vincent(Vincent’’s angina), s angina), TreponemaTreponema pallidumpallidum.  .  



VincentVincent’’s angina (disease)s angina (disease)
Trench mouth or acute necrotizing Trench mouth or acute necrotizing 
ulcerative gingivitisulcerative gingivitis
Acute Acute pseudomembraneouspseudomembraneous involvement involvement 
of pharynx and tonsilsof pharynx and tonsils
Poor oral hygienePoor oral hygiene
FusospirochetalFusospirochetal organisms organisms 
((FusobacteriumFusobacterium nucleatumnucleatum, , TreponemaTreponema
vincettivincetti) and Gram) and Gram--negative anaerobes negative anaerobes 
((Bacteroides, Bacteroides, ProvetellaProvetella intermediusintermedius, , 
ProvetellaProvetella melaninogenicamelaninogenica).).



LaryngitisLaryngitis

Respiratory virusesRespiratory viruses
Influenza, Influenza, ParainfluenzaParainfluenza, Rhinovirus, , Rhinovirus, 
AdenovirusAdenovirus
M. catarrhalisM. catarrhalis (50(50--55%)55%)
H. influenzaH. influenza (8(8--15%)15%)
Strep (A, C), Strep (A, C), C. pneumoniae, M. pneumoniaeC. pneumoniae, M. pneumoniae
M. hominisM. hominis and fungal (granulomatous and fungal (granulomatous 
laryngitis)laryngitis)



SupraglottitisSupraglottitis ((EpiglottitisEpiglottitis))
Decline by 95% due to Decline by 95% due to HibHib (children), adults also decline but 20% (children), adults also decline but 20% 
due to due to HibHib

S. pneumoniaeS. pneumoniae
S. aureusS. aureus
Other streptococciOther streptococci
NonNon--encapsulated nonencapsulated non--b H. influenzaeb H. influenzae
H. parainfluenzaeH. parainfluenzae

TxTx:  Ceftriaxone or Ampicillin/Sulbactam:  Ceftriaxone or Ampicillin/Sulbactam

ProphylaxisProphylaxis
All household contacts if children less than 4All household contacts if children less than 4
Day care contactsDay care contacts
PatientPatient
Rifampin x 4 doses vs. Rifampin x 4 doses vs. ciprocipro 500 x 1.500 x 1.



TracheitisTracheitis and and ThyroiditisThyroiditis

TracheitisTracheitis
S. aureusS. aureus
GrpGrp A strepA strep
HibHib

ThyroiditisThyroiditis
S. aureusS. aureus
S. S. pyogenespyogenes
S. pneumoniaeS. pneumoniae
AnaerobesAnaerobes
Fungal (opportunistic)Fungal (opportunistic)



ParotiditisParotiditis

Viral Viral -- MumpsMumps
Staph aureusStaph aureus
S. pneumoniaeS. pneumoniae
E. coliE. coli
H. influenzaH. influenza
Oral anaerobesOral anaerobes



Head and Neck Space InfectionsHead and Neck Space Infections

Deep Neck Space InfectionsDeep Neck Space Infections
Infection of the facial spaces of the neckInfection of the facial spaces of the neck
Retropharyngeal AbscessRetropharyngeal Abscess
SubmandibularSubmandibular Abscess Abscess 

LudwigLudwig’’s anginas angina -- cellulitis (not abscess of the cellulitis (not abscess of the submandibularsubmandibular
space. space. 

Never involves only one space and usually Never involves only one space and usually bilaterabilatera
Produces gangrene with Produces gangrene with serosanguinousserosanguinous, putrid inflammation, putrid inflammation
Involves connective tissue, fascia, and muscle, but not Involves connective tissue, fascia, and muscle, but not 
glandular structuresglandular structures
Spread by continuity and not by Spread by continuity and not by lymphaticslymphatics

ParapharnygealParapharnygeal Space InfectionsSpace Infections
Parotid Space InfectionsParotid Space Infections
PretrachealPretracheal Space InfectionsSpace Infections



Deep Neck Space InfectionsDeep Neck Space Infections
Mixed Infections Mixed Infections --synergistic infections; betasynergistic infections; beta--lactamase lactamase 
production is common.production is common.
Anaerobes outnumber aerobes 2:1Anaerobes outnumber aerobes 2:1
AnaerobesAnaerobes

Anaerobic Strep, Anaerobic Strep, VeillonellaVeillonella and and BacteroidesBacteroides sp (sp (ProvotellaProvotella and and 
Bacteroides fragilisBacteroides fragilis))

AerobesAerobes
S. viridansS. viridans and and S. S. pyogenespyogenes
S.  aureusS.  aureus
H. parainfluenzaeH. parainfluenzae
E. coliE. coli
KlebsiellaKlebsiella



Deep Neck Space InfectionDeep Neck Space Infection
Culture Culture anaerobicallyanaerobically

Use gasUse gas--evacuated syringes or oxygenevacuated syringes or oxygen--free culture swabs and free culture swabs and 
broth)broth)
Rapid transport to lab (syringe from the OR)Rapid transport to lab (syringe from the OR)
Gram stain.Gram stain.

Surgical DrainageSurgical Drainage
AntimicrobialsAntimicrobials

Clindamycin IV or oralClindamycin IV or oral
Ampicillin/Sulbactam (or Piperacillin/Tazobactam)Ampicillin/Sulbactam (or Piperacillin/Tazobactam)
Penicillin and Metronidazole (Metronidazole) +/Penicillin and Metronidazole (Metronidazole) +/-- VancoVanco


