Microbiology of

Middle Ear
Infections




Objectives

» Recognize the definition and classification of ofitis
media

» Define the epidemiology of oftitis media
» identify the pathogenesis and risk factors

» List the major symptoms and signs in the clinical
presentation and major etiological agents

» identify the method of diagnosis and management
of ofitis media



Definitions

» Middle ear is the area between the tympanic membrane and the
inner ear including the Eustachian tube.

» Otitis media (OM) is inflammation of the middle ear.
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OM-Classification

» Acute OM

» Secretory ( Serous) OM

» Chronic OM
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OM- Epidemiology

» Most common in infants 6 to 18 months of age ( ).
Improves with age, why ?

>



http://www.google.com/imgres?imgurl=http://www.alleganyhealthdept.com/images/infant.png&imgrefurl=http://www.alleganyhealthdept.com/physhealth/inftodd1.html&usg=__70GyU3qi8kYO1DZLC7cJELdVkI4=&h=388&w=300&sz=522&hl=en&start=2&itbs=1&tbnid=F1j8DXYrYIv89M:&tbnh=123&tbnw=95&prev=/images?q=infant&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://content.onestepahead.com/assets/images/product/detail/13735_1.jpg&imgrefurl=http://www.onestepahead.com/pwr/product-reviews/4815/One-Step-Ahead/Feeding/Bottle-Feeding/Adiri/p/13735-Adiri-Natural-Nurser.html&usg=__-G4Ka8dDNlkyIhoNBT9eLcJge38=&h=500&w=500&sz=28&hl=en&start=2&itbs=1&tbnid=R9V79ruGIs2kaM:&tbnh=130&tbnw=130&prev=/images?q=BOTTLE+FEEDING+OF+INFANT&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1

OM-Pathogenesis and Risk Factors

» URTI or allergic condition cause edema or inflammation of the
tube.

» Functions of the tube ( )
disturbed.

» Oxygen lost leading to negative pressure
» Pathogens enter from nasopharynx into middle ear.

» Colonization and infection result.
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OM- Other risk factors

» Anatomic abnormalities

Medical conditions such as Cleft palate ,obstruction due to
adenoid or NG tube or malignancy, immune dysfunction.

» Exposure to pathogens from day care.

» Exposure to smoking.
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Images of acute OM
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Images of chronic OM



http://www.google.com/imgres?imgurl=http://www.evmsent.org/images/tmperf.jpg&imgrefurl=http://www.evmsent.org/chronic_ear_infections.asp&usg=__LJ-gnXoSiIwKB7zf9vU8QsVtWfA=&h=466&w=450&sz=40&hl=en&start=18&itbs=1&tbnid=Xmx1Gilw3kPdRM:&tbnh=128&tbnw=124&prev=/images?q=chronic+otitis+media&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.uthsc.edu/otolaryngology/images/567.jpg&imgrefurl=http://www.uthsc.edu/otolaryngology/otitismedia.php&usg=__m_cQN90AksONB38tsiW_2U8Ov0g=&h=480&w=640&sz=20&hl=en&start=3&itbs=1&tbnid=1SDGBm5dQug-kM:&tbnh=103&tbnw=137&prev=/images?q=chronic+otitis+media&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1

Images of serous OM



http://www.google.com/imgres?imgurl=http://www.fpnotebook.com/_media/EntSerousOtitisMedia.jpg&imgrefurl=http://www.fpnotebook.com/ENT/Ear/SrsOtsMd.htm&usg=__AC_y1lpS_zq8-1fN72GLIPGbL28=&h=364&w=368&sz=89&hl=en&start=1&itbs=1&tbnid=VXNqbOkLsY1mmM:&tbnh=121&tbnw=122&prev=/images?q=SEROUS+otitis+media&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.rcsullivan.com/www/toml0911.jpg&imgrefurl=http://www.courses.audiospeech.ubc.ca/haplab/a514web.htm&usg=__xMw-4m-Dv_PeNPgaPQlApEsClNg=&h=351&w=351&sz=11&hl=en&start=3&itbs=1&tbnid=1QsfEh0rhFpSaM:&tbnh=120&tbnw=120&prev=/images?q=SEROUS+otitis+media&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.texasent.com/userfiles/image//Otitis Media Fig3.JPG&imgrefurl=http://www.texasent.com/symptomsandtreatments/earinfections.asp&usg=__8uVByDk1autYUtwKPFWHXMulwvI=&h=480&w=640&sz=24&hl=en&start=17&itbs=1&tbnid=-obOj53sdnbekM:&tbnh=103&tbnw=137&prev=/images?q=SEROUS+otitis+media&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1

>
O
(VI
@
>
(@)
e
=
O
@
=
=
=



http://www.google.com/imgres?imgurl=http://www.mc.maricopa.edu/~johnson/labtools/Dbiochem/opto4b.jpg&imgrefurl=http://www.mc.maricopa.edu/~johnson/labtools/Dbiochem/quiz6.html&usg=__6l8fk87AKd1-CB11_r09oYA6v_U=&h=480&w=480&sz=69&hl=en&start=18&itbs=1&tbnid=MkzqdnjQrCYNzM:&tbnh=129&tbnw=129&prev=/images?q=STREPTOCOCCUS+PNEUMONIAE&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://textbookofbacteriology.net/themicrobialworld/S.pneumoniae1.jpg&imgrefurl=http://textbookofbacteriology.net/themicrobialworld/S.pneumoniae.html&usg=__jYIP1m-WKK1b54mKyMXqfcYwRxI=&h=323&w=475&sz=32&hl=en&start=13&itbs=1&tbnid=MGJUENYImbkqwM:&tbnh=88&tbnw=129&prev=/images?q=STREPTOCOCCUS+PNEUMONIAE&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.gslabs.com/images/saureus2.jpg&imgrefurl=http://www.gslabs.com/photomicroscopy.html&usg=__px9MFzBFq1UUj9t4jnQvEgja7rM=&h=300&w=400&sz=67&hl=en&start=17&itbs=1&tbnid=Na9KOCmMV9oAwM:&tbnh=93&tbnw=124&prev=/images?q=S.AUREUS&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.vetbact.org/vetbact/include/getvetbaktimage.php?imgid=238&imgtable=vetbact_images&images=0&imgrefurl=http://www.vetbact.org/vetbact/index.php?biochemtest=1&PHPSESSID=e37b94b85dcae93b62cb2cacc2e7fbb8&usg=__c16lkILY8OFC3GD0HbwuO6f2JFo=&h=400&w=600&sz=26&hl=en&start=12&itbs=1&tbnid=mlz6bFjW6h_T-M:&tbnh=90&tbnw=135&prev=/images?q=DNAse+test&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://farm3.static.flickr.com/2240/2402321868_539a568ec7_o.jpg&imgrefurl=http://flickr.com/photos/25395461@N08/2402321868&usg=__gxHv3XPglxfs_100G9mVBpCSKJw=&h=2112&w=2816&sz=1973&hl=en&start=3&itbs=1&tbnid=I37L4EcCa2rF5M:&tbnh=113&tbnw=150&prev=/images?q=x,v+factor+test+for+h.influenzae&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.msevans.com/cnsinfections/h-influenzae.jpg&imgrefurl=http://www.msevans.com/cnsinfections/h-influenzae.html&usg=__vHUdb3KYEocRjiPlohA9jKGaTVM=&h=576&w=768&sz=89&hl=en&start=1&itbs=1&tbnid=avYNveKQwqRGfM:&tbnh=107&tbnw=142&prev=/images?q=H.INFLUENZAE&hl=en&safe=active&sa=G&gbv=2&tbs=isch:1

Microbiology of OM-continue

reaes

2% Shewp Blood Ager Mute

et R e



http://rds.yahoo.com/_ylt=A0WTbx8GVzhMZSsAI8aJzbkF;_ylu=X3oDMTBxNzQwN2ExBHBvcwM0BHNlYwNzcgR2dGlkA0kxMjRfMTQz/SIG=1luk2ftn8/EXP=1278847110/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=PSUDOMONAS+AERUGINOSA&ei=utf-8&y=Search&fr=yfp-t-701&w=759&h=725&imgurl=www.microbelibrary.org/microbelibrary/files/ccImages/Articleimages/Atlas-Mac/Pseudomonas aeruginosa fig21.jpg&rurl=http://bbs.foodmate.net/redirect.php?tid=304245&goto=newpost&size=138k&name=Pseudomonas+aeru...&p=PSUDOMONAS+AERUGINOSA&oid=b818f1eb59f1380a&fr2=&spell_query=PSEUDOMONAS+AERUGINOSA&no=4&tt=5387&sigr=11ss02php&sigi=13hd6eqru&sigb=133ee8ak6
http://rds.yahoo.com/_ylt=A0WTbx8GVzhMZSsAK8aJzbkF;_ylu=X3oDMTByc2l1cjBxBHBvcwMxMQRzZWMDc3IEdnRpZANJMTI0XzE0Mw--/SIG=1lo02b1cv/EXP=1278847110/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=PSUDOMONAS+AERUGINOSA&ei=utf-8&y=Search&fr=yfp-t-701&w=488&h=450&imgurl=lem.ch.unito.it/didattica/infochimica/2007_Prodigiosina/immagini/Pseudomonas_Aeruginosa.jpg&rurl=http://lem.ch.unito.it/didattica/infochimica/2007_Prodigiosina/MicrobialNaturalProducts.html&size=24k&name=Pseudomonas+Aeru...&p=PSUDOMONAS+AERUGINOSA&oid=b0c6b6435bf1afaa&fr2=&spell_query=PSEUDOMONAS+AERUGINOSA&no=11&tt=5387&sigr=12souars6&sigi=12r3gtrco&sigb=133ee8ak6
http://rds.yahoo.com/_ylt=A0WTbx8GVzhMZSsAKMaJzbkF;_ylu=X3oDMTBxNGxhbXVuBHBvcwM4BHNlYwNzcgR2dGlkA0kxMjRfMTQz/SIG=1jhmgq1sh/EXP=1278847110/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=PSUDOMONAS+AERUGINOSA&ei=utf-8&y=Search&fr=yfp-t-701&w=236&h=200&imgurl=www.wales.nhs.uk/sites3/documents/379/pseudomonas1.JPG&rurl=http://www.wales.nhs.uk/sites3/page.cfm?orgid=379&pid=13011&size=7k&name=pseudomonas1+JPG&p=PSUDOMONAS+AERUGINOSA&oid=d8d7cb20dadc6b0c&fr2=&spell_query=PSEUDOMONAS+AERUGINOSA&no=8&tt=5387&sigr=11r1qq3g3&sigi=11mfii97f&sigb=133ee8ak6
http://rds.yahoo.com/_ylt=A0WTefTYVzhM9jgAUXmJzbkF;_ylu=X3oDMTBxZG5oM2w3BHBvcwMxBHNlYwNzcgR2dGlkA0kxMjRfMTQz/SIG=1i8n7jrhm/EXP=1278847320/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=streptococcus+pyogenes&ei=utf-8&fr=yfp-t-701&w=980&h=735&imgurl=img.medscape.com/pi/emed/ckb/infectious_diseases/211212-1641790-225243-1608843.jpg&rurl=http://emedicine.medscape.com/article/225243-media&size=135k&name=211212+1641790+2...&p=streptococcus+pyogenes&oid=353ff097d50c9874&fr2=&no=1&tt=708&sigr=11i3g4saf&sigi=12in55hrv&sigb=12r58q42p
http://rds.yahoo.com/_ylt=A0WTefTYVzhM9jgAW3mJzbkF;_ylu=X3oDMTByb2dodmF0BHBvcwMxMARzZWMDc3IEdnRpZANJMTI0XzE0Mw--/SIG=1lbvtgvsl/EXP=1278847320/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=streptococcus+pyogenes&ei=utf-8&fr=yfp-t-701&w=510&h=450&imgurl=www.microbelibrary.org/microbelibrary/files/ccImages/Articleimages/nchamberlain/images/Streptococcus pyogenes Streptoccocus agalactiae fig1an.jpg&rurl=http://www.arabslab.com/vb/showthread.php?t=7184&size=29k&name=Streptococcus+py...&p=streptococcus+pyogenes&oid=7ece2d3088e5fa08&fr2=&no=10&tt=708&sigr=11g35fnen&sigi=14prlskob&sigb=12r58q42p
http://rds.yahoo.com/_ylt=A0WTb_5oWDhMlSQAf7uJzbkF;_ylu=X3oDMTByb2dodmF0BHBvcwMxMARzZWMDc3IEdnRpZANJMTI0XzE0Mw--/SIG=1id0vvtl2/EXP=1278847464/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=streptococcus+agalactae&ei=utf-8&fr=yfp-t-701&w=787&h=512&imgurl=www.gefor.4t.com/concurso/bacteriologia/agalactiae1.jpg&rurl=http://www.gefor.4t.com/bacteriologia/agalactiae.html&size=59k&name=agalactiae1+jpg&p=streptococcus+agalactae&oid=ad7908d98a360426&fr2=&spell_query=streptococcus+agalactiae&no=10&tt=186&sigr=11lq1uvb1&sigi=11npufgrn&sigb=12sfgll5i
http://rds.yahoo.com/_ylt=A0WTb_uhWDhMe1wAtwWJzbkF;_ylu=X3oDMTBxajh1OGJiBHBvcwMzBHNlYwNzcgR2dGlkA0kxMjRfMTQz/SIG=1krqee0dd/EXP=1278847521/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=e.coli&ei=utf-8&y=Search&fr=yfp-t-701&w=635&h=475&imgurl=biology.clc.uc.edu/fankhauser/Labs/Microbiology/Gram_Stain/Gram_stain_images/E_coli_2000_P7201172.jpg&rurl=http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Gram_Stain/Gram_stain_images/index_gram_stain_images.html&size=20k&name=E+coli+2000+P720...&p=e.coli&oid=7e5caf23d87a2a66&fr2=&no=3&tt=85720&sigr=13gjn3un4&sigi=135vsek14&sigb=12k7ie3sa

OM-Microbiology-Bacterial Causes

> » S.pneumoniae,(40%) group B
Streptococcus, H.influenzae (
) ,Gram negative bacteria
and P.aeruginosa

» S.pneumoniae, H.influenzae
,others eg, S.pyogenes, Moraxella
catarrhalis, S.aureus



OM-Microbiology-cont.

Chronic OM Serous OM
» Mixed flora in 40% of cases » Same as chronic OM, but
» P.aeruginosa, H.influenzae, » Most of the effusions are sterile

S.aureus, Proteus species,
K.pneumoniae, Moraxella
catarrhalis, anaerobic bacteria.

» Few acute inflammatory cells



OM-Viral causes

RSV -74% of viral isolates
Rhinovirus

Parainfluenza virus

vV v v Vv

Influenza virus
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Clinical presentation

» Acute OM
Mostly Bacterial ,often a complication of viral URTI

First 1-2 days:

, muffled nose.

,poor mobility and obstruction by
fluid or inflammatory cells on otoscopic examination.



3-8 days:

Pus and ear exudate discharge spontaneously (otorrhea) and pain
and fever begin to decrease.

2-4 weeks :

Healing phase, discharge dies up and hearing becomes normal.



» Tends to be chronic , with non —purulent secretions.

» Cause hearing deficit.



» Usually result from unresolved acute infection due to in
adequate treatment or host factors that perpetuate the
inflammatory process.



Diagnostic approaches of OM

» Clinical examination
» Tympanometry ( detect presence of fluid)

» Gram stain and culture of aspirated fluid to determine the
etiologic agents.
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Management of OM

» Acute OM requires antimicrobial therapy & careful follow up.

» Antimicrobial usually empirical depending on the most likely
bacterial pathogens, usually to cove S.pneumonia and
H.influenzae.

» Chronic or serous OM need complex management, possibly
surgical.



Complications

Extracranial Intracranial
Hearing loss » Meningitis

Tympanic membrane perforation » Extradural abscess

Mastoiditis » Sudural empyema
Cholestatoma » Brain abscess
Labyrinthitis » others

vV v v v Vv

others
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