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We will discuss some aspects of acute otitis media (AOM), recurrent otitis media 
(ROM), and otitis media with effusion (OME). Otitis media is so common that it 
may be called an “occupational hazard” of early childhood.

Acute Otitis Media
Let us start with AOM by discussing the case of a child with confirmed diagnosis 
of AOM, a bulging tympanic membrane (TM), and presence of pus and effusion. 
What are we going to do with this child? Antibiotics? Wait and see? It is 
important to know that the other ear is normal. It is a recently noted fact, but still 
important, and we will show you why. The most important element with AOM 
is diagnosis, to make the correct diagnosis.
There is also a scale of intensity of effects in the TM, a scale created in Texas by 
McCormick.1 It starts with a normal TM, then a TM with hyperemia but without 
effusion, then AOM itself, and later OME (without infection, only effusion), and 
little by little, on the advanced level, toward purulent effusion. Is it possible that 
this child we are considering has AOM or only OME? It really depends on the 
symptoms. In this specific case, it is AOM with a bulging TM, purulent effusion, 
and fever.
Thus, it is essential to make a precise diagnosis, the most correct possible, right 
from the beginning. What if there is just one significant finding, otalgia? Almost 
all nonspecific symptoms in the ear are not significantly associated with AOM, 
except for otalgia, which is important. I agree with Galen, who said that physicians 
are nature’s assistants. This is key. It is impossible to manage a disease rationally, 
manage a condition or effect, without learning first about its natural history or 
natural course. It is absolutely essential.
I published my first study2 of the natural history of otitis media with a meta-
analysis. The most interesting fact to me was that spontaneous resolution was 
observed in over 80% of cases, improvement without antibiotics, only with 
placebo. This fact was extremely interesting. It certainly shows a minor effect 
of antibiotics, and the natural history of otitis media as very favorable. Later, a 
publication from the US Agency for Healthcare Research and Quality3 showed 
spontaneous resolution in more than 80% of cases, and there are no subsequent 
complications if the children are followed closely. If they do not seem to improve 
quickly, then we should start antibiotics. This is an important fact, because 



185    VII IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY�

in the United States, lawyers are called upon if there are complications. It is 
good to have a publication by the government saying that we can have “wait 
and see” management of otitis media, and that it may proceed without further 
complications.
This is a paradigm in the USA: the option simply to follow up, in managing 
AOM. It is one option. If the physician does not like it, that’s fine: he can then treat 
the episodes (assuming they are diagnosed properly). But if he starts to wait and 
watch, this is the paradigm; and I think, it is the best option. We shall start with the 
child’s age, and then we can consider a definite or an uncertain diagnosis. In cases 
of an older child, if we cannot clearly visualize the TM, and we are not 100% sure 
about the diagnosis, we should wait and watch, without a doubt. However, if it is a 
small child, with an accurate diagnosis of AOM, it is worthwhile to prescribe 
antibiotics. But we may resort to observation in between the two extremes of 
the continuum.  If the child is over the age of two years and has a moderate 
infectious episode, this invites observation. Antibiotics have better effect, real 
benefit, when symptoms are more severe. And in cases of uncertainty about the 
diagnosis, we should prefer the “wait and see” approach.
There is a Canadian study4 that compared placebos and antibiotics for AOM. 
When children were small, below the age of five years, and were treated with 
placebos, the rate of clinical resolution was high. With amoxicillin, the result was 
a little better, a statistically significant difference but not very high, not a huge 
difference, but there was an effect. In that study, most children had moderate and 
severe AOM. Thus, there was an effect for the placebo. There are three countries 
worldwide that have policies or guidelines issued by the government on the “wait 
and see” approach in AOM: The Netherlands, Sweden, and the United States.
What about bilateral AOM? This is interesting, again. Is it any different from 
unilateral AOM? There is a meta-analysis from the Netherlands, by Rovers,5 that 
shows some interesting facts. It is a somewhat different meta-analysis, analyzing 
individual patients from many combined studies (individual patient meta-analysis). 
The study shows that the natural history in bilateral presentation of AOM is worse 
in children below the age of two years. Moreover, there is an enhanced benefit of 
using antibiotics in AOM in smaller children, below the age of two years. 
And I rephrase it: in children below the age of two there is major difference 
between unilateral and bilateral presentation: 20% of children with bilateral 
AOM benefit from antibiotics, and 6% of children with unilateral AOM 
benefit. This is statistically significant, and I think clinically important as well. 
Another recent study by McCormick from Texas6 showed the same, a difference 
between bilateral and unilateral AOM, including that bilateral AOM was more 
frequent in smaller children, with severe presentation and positive bacterial 
culture. Bilateral and unilateral AOM are different diseases.
In Israel, similarly to American researchers, Leibovitz and colleagues7 carried out 
a secondary analysis of previously published studies and showed similar results: 
with bilateral AOM the symptoms are more severe (than with unilateral 
AOM) and the middle-ear culture is more often positive for pathogens. I agree 
with the recommendation by Leibovitz and colleagues that bilateral presentation 
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is a severity factor in AOM. It may be the case that next time we have an update 
of American Academy Pediatrics AOM Guidelines, bilateral presentation will be 
included as an indication of severity.
Let us talk about other microorganisms. How many kilograms of bacteria does 
each person have? Many. About 5% of our body is formed of bacteria. Thus, 
considering four children each weighing 15 kg, the total for the four children 
is 60 kg in weight and 3 kg of bacteria. A lot of bacteria! Unfortunately, when 
antibiotics are prescribed all of these bacteria, not just the pathogens, are exposed 
to the drug, which can induce resistance. How many bacteria are there in your 
environment? After reading this chapter, write down your weight, and we can 
calculate how many bacteria live within your body!
There is another study by McCormick in Texas8 that compares “wait and see” with 
immediate prescription of antibiotics, and “wait and see” and late antibiotics. There 
are no major differences in results. However, the most interesting thing is that after 
antibiotics there was a change in the nasopharyngeal flora of the children. 
After antibiotics, there were more drug-resistant pneumococci, many resistant to 
penicillin, and of course, more adverse events. Therefore, it is more difficult to 
treat AOM after the children have received previous antibiotics. If we keep on 
using more and more antibiotics, it will become more difficult to treat AOM. These 
microorganisms are known in the USA as killer germs.
Summing up the information about AOM
1 - The most important thing is to be sure about the diagnosis. I think that 
pneumatic otoscopy is useful for that, and examination of the TM as well, to have 
the most precise diagnosis possible.
2 - Management: which child should only be observed? In which children may 
we resort to this option?
3 - And finally, which antibiotic should be used? In this case, I consider that the 
selection of an antibiotic is less important because there are no studies that show 
major differences among all antibiotics normally used for AOM, at least in the 
initial therapeutic approach. It may be different after failure of treatment or for 
relapse of recent infection (within 30 days). Recommendations of the American 
Academy of Pediatrics9 are: if the patient does not have allergy to penicillin, 
amoxicillin, amoxicillin/clavulanate, cefdinir, cefuroxime, cefpodoxime, perfect! 
If there is failure of previous treatment, intramuscular ceftriaxone is indicated. I 
use three doses, on three consecutive days, or clindamycin. If there is history of  
allergy to penicillin, I use a macrolide such as azithromycin or clarithromycin. In 
cases of failure of treatment, clindamycin should be considered.

Recurrent otitis media
Let us start by considering the case of an 18-month-old child with many episodes 
of AOM, at least eight episodes in the previous year, with little effusion, without 
hearing loss, and no developmental delay. First of all, we should identify risk 
factors that may be modified. To encourage breastfeeding is a good idea. To 
avoid smoking at home is another one. If the child uses a pacifier it should be 
discouraged. There are studies from the Netherlands 10 that show that children 
who use pacifiers have more episodes of otitis media. 
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Daycare centers should be avoided: in these environments there are many cases 
of AOM. If possible, have the child grow and develop quickly, very quickly (just 
kidding). But, growth and development are the best–and only long-term–solution 
to otitis media. Better than that, change genetic material–that is the best way to 
avoid AOM. Why do I say that? Because studies by Casselbrant,11 in Pittsburgh, 
showed quite well that AOM has genetic involvement. By studying twins, the 
author showed that approximately 75% of cases of otitis media were caused by 
genetic factors. Thus, the influence of genetics in AOM is very high, more than 
all other risk factors combined.
Otitis media is a disease of the Eustachian tube (ET). As stated quite elegantly 
by my mentor, Charles Bluestone,12 the “ET in children is too short, too flexible, 
too horizontal, and doesn’t work.” This is the problem. If parents do not smoke, and 
mothers breastfeed, otitis media may result from dysfunction in the ET, in addition 
to genetic causes. The rest is not important. A new interesting study compared 
children with episodes of AOM to controls with fewer than two episodes. Results 
showed differences in tumor necrosis factors (TNF), interleukins, and so on, 
which are more common in children with recurrent AOM. These are factors 
associated with genetic elements.
Is it possible to avoid AOM by using tympanostmy tubes (TT)?  Many times, 
pediatricians state that TTs are not worthwhile in the absence of effusion, if the 
middle ear is dry. This is not correct.  Why do episodes of AOM start from episodes 
of flu or colds? With negative pressure in the middle ear, all the microbiological 
“garbage” from the nasopharynx comes up and penetrates into the middle ear, 
causing a secondary bacterial infection and AOM. However, by using TTs, we can 
avoid this process because pressure in the middle ear is balanced. With TTs, there 
is no reason for the garbage, or bacteria and pus from the nasopharynx, to come 
up, because there will be no difference in pressure between the middle ear and 
the nasopharynx. A TT lowers the frequency of ROM by approximately 50%, 
according to several published studies.
Biofilms in otitis media, according to studies performed by Hall-Stoodley,13 are 
present in middle ears without effusion, in dry middle ears, in mucosa of the 
middle ear.  It is possible that biofilms cause the problem of ROM.  An advantage 
of a TT is that it may be a vehicle to deliver medication to the middle ear, through 
eardrops. It is not only a ventilation tube, but it may serve also as a tube to deliver 
medication because drug-concentration in eardrops is about 1,000 times higher 
than concentrations in  systemic antibiotics. 
This is why it is possible to have drops penetrate into the biofilm. The drops 
are highly concentrated. It would be possible to kill bacteria in the biofilm, but 
systemic antibiotics are not strong enough to penetrate the biofilm. Eardrops 
concentrate the drug, and in turn can directly penetrate into the biofilm of affected 
mucosa of the middle ear. It is an advantage. Another advantage is absence of 
resistance by using eardrops, because systemic absorption is minimal and the 
high local concentration limits the emergence of resistant bacterial strains.
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Otitis Media with Effusion
Let us start with a two-year-old child, visiting the doctor’s office complaining of 
sore throat, but the physician detects bilateral OME. Apart from that, the child is 
healthy. I was a consultant in the Committee of Clinical Practice Guidelines for 
OME 14 in the United States. It is extremely important to differentiate children 
with risk from healthy children. Children with risk for developmental delay 
normally benefit from treatment with TTs. The remaining children without 
developmental delay could be submitted to a “wait and see” managerial 
approach.
If a child comes to our office for the first time and we detect bilateral OME, how 
many professionals will immediately indicate placement of a TT? How many 
physicians will prefer to manage by “watch and see”? In my office, when I see a 
child with bilateral OME, developmental delay, speech deficit, and voice disorder, 
I recommend that parents should quickly place a TT. Why? The natural history is 
the most important consideration.
When we obtain a type B tympanogram, the main sign of OME, after one month 
about 50% of cases will improve, but there is no cure. Cure is very rare. Thus, 
the natural history of OME with a type B tympanogram is worse. Effusion does 
not quickly disappear. After three months, less than 30% disappears. Within six 
months, less than 50% disappears. If the child has developmental delay, I think it 
is harmful to wait, because there is little likelihood that effusion will disappear. 
Effusion will show up again after an episode of a cold or flu.
We may resort to systemic decongestants (antihistamines with vasoconstriction). 
Would it be a good idea? A meta-analysis made by Cochrane15 showed that there 
is no benefit in using systemic decongestants. There is also no prolonged benefit 
in using antibiotics in OME. The benefit is short and temporary. 
I know that many physicians prescribe systemic decongestants. The American 
Academy of Pediatrics does not recommend them because of adverse effects. Why 
don’t we use antihistamines or systemic decongestants to dry effusion of the middle 
ear? If you like to practice evidence-based medicine, do not use them. But if you 
prefer fantasy-based medicine, go ahead. There is risk of adverse events for the 
patient. Cochrane’s review shows the harm caused by systemic decongestants 
(antihistamines with vasoconstrictors): behavioral problems, cardiac effects.
What about autoinflation of the Eustachian tube? There is a Cochrane review 
16 that shows that there might be minor benefits in using autoinflation. Poorly 
designed studies note that there is no damage to the patient. I myself sometimes 
use this method, because autoinflation is low cost and generally very safe.
Finally, let us talk about Paradise’s study17 of TT that did not show benefit to 
patients. The media love these studies. Parents see it and say: “we don’t want 
TT; there are no effects/benefits.” This study started more than 20 years ago. In 
it, children were healthy, without severe problems, no developmental delays. 
They came once a month to the office to check for middle ear effusion. After 
reaching an arbitrary amount of effusion, they joined the study and received TTs 
early on or later. 
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In the study, there was almost no difference between children in whom tubes were 
placed earlier or later. Those who received tubes earlier had a 10% reduction in 
prevalence and duration of OME. There was almost no difference between the two 
groups. And it is no surprise. Children were assessed at two years and at 3, 4, 5, 
6, and 11 years of age. Every year there was a new publication of this study in a 
distinguished medical journal. 
The problem is that Dr. Paradise, a very astute physician, included the wrong 
children in the study, children who did not necessarily need surgery, because most 
had unilateral or intermittent effusion (very few had chronic, bilateral OME).  
Importantly, all children with delays, disorders, or at high risk for OME were 
excluded.  The remaining children might be called “innocent bystanders,” who 
only had effusion without any other problems in their lives. Unfortunately, they 
lived in Pittsburg and joined the OME study. But normally these children would 
never be recommended to have surgery because they were problem-free. Most 
children are expected to have some episodes of OME in early childhood, and this 
is no reason to indicate surgery at every episode of OME. Given that there were 
no symptoms, it was impossible to make the patient feel better. Impossible.
Thus, who needs TTs? There is no doubt that some children occasionally need 
tubes. I think there are three types of children who do: first, susceptible children, 
who have cleft palate, facial disorders, Down syndrome, many episodes of AOM 
and/or OME. Second, high-risk children do (e.g., those with underlying hearing 
loss, severe visual impairment, speech or language disorders, autism-spectrum, or 
developmental delays). Third, children who suffer from otitis media, who do not 
sleep, have constant otalgia, balance disorders also benefit from TTs. Apart from 
these three types, there are innocent bystanders, who do not need management.
In children with cerebral palsy, should we place TTs? What is the level of 
evidence? The problem is there is no evidence, given that there are no studies in 
this population of patients. All studies have some innocent bystanders, and we do 
not know about the benefits of TTs to this population. 
There is a study that I presented at the Otitis Media Symposium in Florida, in June 
2007 18 that checks the benefits and effects of TTs, comparing children without 
developmental problems and children with problems. I enrolled children aged six 
months to 13 years, using audiometry, and used the validated modified Glasglow 
Benefit Questionnaire to check the effects of TTs. The questionnaire has questions 
about changes in quality-of-life, hearing, speech, language, expectations, progress 
in voice and language therapy, and overall improvement after placement of TTs.  
There were children with different effects: 50% had developmental delay, and 
more than 50% had speech and language deficits, some developmental delay, and 
many episodes of otitis media between the ages of two months and one year.  Most 
children in the study had hearing loss. 
There was 73% response to the questionnaire, on average, two years after 
placement of TTs. The results showed that most reported a beneficial effect on 
quality-of-life.  Children could do more things, had better hearing. Unfortunately, 
the study had no control group, but at least parents did realize beneficial effects of 
the use of TTs. Concerning hearing loss, parents of children with developmental 
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delay reported benefits/effects. The same occurred with children who had speech 
and language problems, which were improved, as was school performance, much 
better after placement of tubes. Children were matched by age, gender, and level 
of hearing when included in the study.
In cases of OME or recurrent AOM, is surgery to place TTs the only surgery 
to be considered? The first surgery would be TT-placement. Adenoidectomy 
is not recommended as a first procedure except if there is specific indication. 
However, if a second set of TTs is required, adenoidectomy may be considered 
in children older than two or three years of age. Tonsillectomy does not have 
any benefit to otitis media and should not be considered an important procedure 
in otitis media.

References

1. McCormick DP, Saeed KA, Pittman C, et al. Bullous myringitis: a case-
control study. Pediatrics 2003; 112:982-86.

2. Rosenfeld RM, Vertrees J, Carr J, et al. Clinical efficacy of antimicrobials for 
acute otitis media: meta-analysis of 5,400 children from 33 randomized trials. 
J Pediatrics 1994;124:355-367,

3. Marcy M, Takata G, Shekelle P, et al. Management of Acute Otitis Media. 
Evidence Report/Technology Assessment No. 15 (Prepared by the Southern 
California Evidence-based Practice Center under Contract No. 290-97-0001). 
AHRQ Publication No. 01-E010. Rockville, MD: Agency for Healthcare 
Research and Quality. May 2001.

4. Le Saux N, Gaboury I, Baird M, et al. A randomized, double-blind, placebo-
controlled noninferiority trial of amoxicillin for clinically diagnosed acute oti-
tis media in children 6 months to 5 years of age. CMAJ 2005; 172:335-41.

5. Rovers MM, Glasziou P, Appelman CL, et al. Predictors of pain and/or fever 
at 3 to 7 days for children with acute otitis media not treated initially with anti-
biotics: a meta-analysis of individual patient data. Pediatrics. 2007; 119:579-
85.

6. McCormick DP, Chandler SM, Chonmaitree T. Laterality of acute otitis 
media: different clinical and microbiologic characteristics. Pediatr Infect Dis 
J 2007; 26:583-8.

7. E, Asher E, Piglansky L, Givon-Lavi N, et al. Is bilateral acute otitis media 
clinically different than unilateral acute otitis media? Pediatr Infect Dis J 
2007; 26:589-92.

8. McCormick DP, Chonmaitree T, Pittman C, et al. Nonsevere acute otitis 
media: a clinical trial comparing outcomes of watchful waiting versus imme-
diate antibiotic treatment. Pediatrics 2005; 115:1455-65.

9. American Academy of Pediatrics. Diagnosis and management of acute otitis 
media. Pediatrics 2004; 113:1451-65.

10. Niemelä M, Pihakari O, Pokka T, Uhari M. Pacifier as a risk factor for acute 
otitis media: a randomized, controlled trial of parental counseling. Pediatrics 
2000; 106:483-88.



191    VII IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY�

11. Casselbrant ML, Mandel EM, Rockette HE, et al. The genetic component of 
middle ear disease in the first 5 years of life. Arch Otolaryngol Head Neck 
Surg 2004; 130:273-8

12. Bluestone CD. Personal communication.
13. Hall-Stoodley L, Hu FZ, Gieseke A, et al. Direct detection of bacterial bio-

films on the middle-ear mucosa of children with chronic otitis media. JAMA 
2006; 296:202-11.

14. Rosenfeld RM, Culpepper L, Doyle KJ, et al. Clinical practice guideline: oti-
tis media with effusion. Otolaryngol Head Neck Surg 2004; 130:S95-S118.

15. Griffin GH, Flynn C, Bailey RE, Schultz JK. Antihistamines and/or decon-
gestants for otitis media with effusion (OME) in children. Cochrane 
Database of Systematic Reviews 2006, Issue 4. Art. No.: CD003423. DOI: 
10.1002/14651858.CD003423.pub2.

16. Perera R, Haynes J, Glasziou P, Heneghan CJ. Autoinflation for hearing loss 
associated with otitis media with effusion. Cochrane Database of Systematic 
Reviews 2006, Issue 4. Art. No.: CD006285. DOI: 10.1002/14651858.
CD006285.

17. Paradise JL, Feldman HM, Campbell TF, et al. Tympanostomy tubes and 
developmental outcomes at 9 to 11 years of age. N Engl J Med 2007; 356:248-
61.

18. Rosenfeld RM, Jang D, Tarashansky K. Tympanostomy tube outcomes in 
children at-risk and not-at-risk for developmental delays. Presented at the 
9th International Symposium on Recent Advances in Otitis Media. St. Pete 
Beach, June 2007.


