
Adenotomia 
  L’adenotomia crea una superficie liscia, priva di 
cripte meno favorevole alla colonizzazione 
batterica 



American Medical Association (2015) 
Adenoidectomy is considered medically necessary for 
individuals under the age of 18 years old when any of the 
following conditions are met: 
§  Chronic (greater than or equal to 12 weeks in duration) 

adenoiditis with rhinorrhea, despite a minimum of 3 
weeks of appropriate antibiotic treatment; or 

§  Chronic rhinosinusitis (idem), or 
§  >4 episodes of recurrent adenoiditis with purulent 

rhinorrhea in the prior 12 months in a child <12 years of 
age. At least one episode should be documented by 
intranasal examination or diagnostic imaging; or 

 



American Medical Association (2015) 
§  Adenoid hypertrophy and chronic OME in children >4 

years of age with a history of prior failed tube 
tympanostomy and no evidence of nasal obstruction, 
recurrent sinusitis, or chronic sinusitis, when done in 
conjunction with either  

a) myringotomy or  
b) tube tympanostomy 



American Medical Association (2015) 
§  Adenoid hypertrophy documented by imaging, 

nasopharyngoscopy or endoscopy with symptomatic 
airway obstruction as demonstrated by any of the 
following: 

 a. In children with sleep-disordered breathing (SDB) with 
documentation of symptoms >3 months in duration regular 
episodes of nocturnal choking, gasping, apnea, or breath 
holding, snoring, mouth breathing, and pauses in breathing;  
or 



American Medical Association (2015) 
§  Adenoid hypertrophy documented by imaging, 

nasopharyngoscopy or endoscopy with symptomatic 
airway obstruction as demonstrated by any of the 
following: 

c. A condition related to SDB (including but not limited to 
growth retardation, poor school performance, enuresis, and 
behavioral problems) that is likely to improve after 
adenoidectomy; 
 or  
d. Obstructive sleep apnea as diagnosed by 
polysomnogram with an Apnea-Hypopnea Index (AHI) 
greater than 10 
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Although children considered at risk for developmental 
delays or disorders (Table 2) are often excluded for ethical 
reasons from clinical research involving tympanostomy tubes, 
the guideline development group decided to include them in 
the scope because these patients may derive enhanced benefit 
from tympanostomy tubes.11 This decision was based on clini-
cal experience of the guideline development group and a rec-
ommendation from a multidisciplinary guideline on OME that 
“clinicians should distinguish the child with OME who is at 
risk for speech, language, or learning problems from other 
children with OME, and should more promptly evaluate hear-
ing, speech, language, and need for intervention,” including 
tympanostomy tubes.6

In planning the content of the guideline, the development 
group broadly discussed indications for tube placement, peri-
operative management, care of children with indwelling tubes, 
and outcomes of tympanostomy tube surgery. Given the lack 
of current published guidance on surgical indications, despite 
a substantial evidence base of randomized trials and system-
atic reviews on which to base such guidance, the group 
decided early in the development process to identify situations 
for which tube insertion would be optional, recommended, or 
not recommended. Additional emphasis was placed on oppor-
tunities for quality improvement, particularly regarding shared 
decision making and care of children with existing tubes.

Methods
This guideline was developed using an explicit and transparent a 
priori protocol for creating actionable statements based on sup-
porting evidence and the associated balance of benefit and 
harm.12 Members of the panel included a pediatric and adult 
otolaryngologist, otologist/neurotologist, anesthesiologist, audi-
ologist, family physician, behavioral pediatrician, pediatrician, 
speech/language pathologist, advanced nurse practitioner, physi-
cian assistant, resident physician, and consumer advocates. For 
additional details on methodology, please refer to the complete 
text of the guideline.1 The 12 guideline recommendations are 
summarized in Table 3, with the corresponding action state-
ments and profiles reproduced below. Supporting text and com-
plete citations can be found in the guideline proper.1

Key Action Statements
STATEMENT 1. OME OF SHORT DURATION: 
Clinicians should not perform tympanostomy tube inser-
tion in children with a single episode of OME of less than 
3 months’ duration, from the date of onset (if known) or 

from the date of diagnosis (if onset is unknown). 
Recommendation against based on systematic review of 
observational studies of natural history and an absence of 
any randomized controlled trials (RCTs) on efficacy of tubes 
for children with OME of less than 2 to 3 months’ duration 
and a preponderance of benefit over harm.

Action Statement Profile

 � Aggregate evidence quality: Grade C, based on a 
systematic review of observational studies and con-
trol groups in RCTs on the natural history of OME 
and an absence of any RCTs on efficacy of tympa-
nostomy tubes for children with OME of less than 2 
months’ duration

 � Level of confidence in evidence: High
 � Benefits: Avoidance of unnecessary surgery and its 

risks, avoidance of surgery in children for whom the 
benefits of tympanostomy tubes have not been stud-
ied and are uncertain, avoidance of surgery in chil-
dren with a condition that has reasonable likelihood 
of spontaneous resolution, cost savings

 � Risks, harms, costs: Delayed intervention in children 
who do not recover spontaneously and/or in children 
who develop recurrent episodes of middle ear effu-
sion (MEE)

 � Benefit-harm assessment: Preponderance of benefit
 � Value judgments: Exclusion of children with OME of 

less than 2 months’ duration from all published RCTs 
of tube efficacy was considered compelling evidence 
to question the value of surgery in this population, 
especially considering the known risks of tympanos-
tomy tube surgery

 � Intentional vagueness: None
 � Role of patient (caregiver) preferences: Limited, 

because of good evidence that otherwise healthy 
children with OME of short duration do not benefit 
from tympanostomy tube insertion

 � Exceptions: At-risk children (Table 2); see Statements 
6 and 7 for explicit information on at-risk children

 � Policy level: Recommendation
 � Differences of opinion: None

STATEMENT 2. HEARING TESTING: Clinicians should 
obtain an age-appropriate hearing test if OME persists for 
3 months or longer OR prior to surgery when a child 
becomes a candidate for tympanostomy tube insertion. 

Table 2. Risk factors for developmental difficulties.a

Permanent hearing loss independent of otitis media with effusion
Suspected or confirmed speech and language delay or disorder
Autism-spectrum disorder and other pervasive developmental disorders
Syndromes (eg, Down) or craniofacial disorders that include cognitive, speech, or language delays
Blindness or uncorrectable visual impairment
Cleft palate, with or without associated syndrome
Developmental delay
aSensory, physical, cognitive, or behavioral factors that place children who have OME at increased risk for developmental difficulties (delay or disorder).6
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Syndromes (eg, Down) or craniofacial disorders that include cognitive, speech, or language delays
Blindness or uncorrectable visual impairment
Cleft palate, with or without associated syndrome
Developmental delay
aSensory, physical, cognitive, or behavioral factors that place children who have OME at increased risk for developmental difficulties (delay or disorder).6
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Recommendation based on observational and cross-sectional 
studies with a preponderance of benefit over harm.

Action Statement Profile
 � Aggregate evidence quality: Grade C, based on 

observational and cross-sectional studies assessing 
the prevalence of conductive hearing loss with OME

 � Level of confidence in evidence: High
 � Benefits: Documentation of hearing status, improved 

decision making regarding the need for surgery in 
chronic OME, establishment of baseline hearing 
prior to surgery, detection of coexisting sensorineu-
ral hearing loss

 � Risks, harms, costs: Cost of the audiologic  
assessment

 � Benefit-harm assessment: Preponderance of benefit
 � Value judgments: None
 � Intentional vagueness: The words age-appropriate 

audiologic testing are used to recognize that the spe-
cific methods will vary with the age of the child, but 
a full discussion of the specifics of testing is beyond 
the scope of this guideline

 � Role of patient (caregiver) preferences: Some care-
givers may decline testing

 � Exceptions: None
 � Policy level: Recommendation
 � Differences of opinion: None

STATEMENT 3. CHRONIC BILATERAL OME WITH 
HEARING DIFFICULTY: Clinicians should offer tympa-
nostomy bilateral tube insertion to children with bilateral 
OME for 3 months or longer AND documented hearing 
difficulties. Recommendation based on RCTs and observa-
tional studies, with a preponderance of benefit over harm.

Action Statement Profile
 � Aggregate evidence quality: Grade B, based on 

well-designed RCTs showing reduced MEE preva-
lence and improved hearing after tympanostomy 
tube insertion; observational studies documenting 
improved QOL; and extrapolation of research and 
basic science principles for optimizing auditory 
access

 � Level of confidence in the evidence: High
 � Benefits: Reduced prevalence of MEE, improved 

hearing, improved child and caregiver QOL, opti-
mization of auditory access for speech and language 
acquisition, elimination of a potential barrier to 
focusing and attention in a learning environment

 � Risks, harms, costs: Risk of anesthesia, sequelae of 
the indwelling tympanostomy tubes (eg, otorrhea, 
granulation tissue, obstruction), complications after 
tube extrusion (myringosclerosis, retraction pocket, 
persistent perforation), failure of or premature tym-
panostomy tube extrusion, tympanostomy tube 
medialization, procedural anxiety and discomfort, 
and direct procedural costs

 � Benefit-harm assessment: Preponderance of benefit 
over harm

 � Value judgments: Assumption that optimizing audi-
tory access would improve speech and language out-
comes, despite inconclusive evidence regarding the 
impact of MEE on speech and language development

 � Intentional vagueness: The term hearing difficulty 
is used instead of hearing loss to emphasize that a 
functional assessment of how a child uses hearing 
and engages in his or her environment is important, 
regardless of what specific threshold is used to define 
hearing loss based on audiologic criteria

 � Role of patient (caregiver) preferences: Substantial 
role for shared decision making regarding the deci-
sion to proceed with, or to decline, tympanostomy 
tube insertion

 � Exceptions: None
 � Policy level: Recommendation
 � Difference of opinion: Minor differences regarding 

the role of caregiver report as a surrogate for audio-
logic assessment and whether the action taken by the 
clinician should be to “recommend” tubes (minority 
opinion) versus to “offer” tubes (majority opinion)

STATEMENT 4. CHRONIC OME WITH SYMPTOMS: 
Clinicians may perform tympanostomy tube insertion in 
children with unilateral or bilateral OME for 3 months or 
longer (chronic OME) AND symptoms that are likely 
attributable to OME that include, but are not limited to, 
balance (vestibular) problems, poor school performance, 
behavioral problems, ear discomfort, or reduced QOL. 
Option based on RCTs and before-and-after studies with a 
balance between benefit and harm.

Action Statement Profile
 � Aggregate evidence quality: Grade C, based on 

before-and-after studies on vestibular function and 
QOL, RCTs on reduced MEE after tubes for chronic 
OME, and observational studies regarding the impact 
of MEE on children as related, but not limited to, 
school performance, behavioral issues, and speech 
delay

 � Level of confidence in evidence: High for vestibular 
problems and QOL; medium for poor school per-
formance, behavioral problems, and ear discomfort, 
because of study limitations and the multifactorial 
nature of these issues

 � Benefits: Reduced prevalence of MEE, possible 
relief of symptoms attributed to chronic OME, elimi-
nation of MEE as a confounding factor from efforts 
to understand the reason or cause of a vestibular 
problem, poor school performance, behavioral prob-
lem, or ear discomfort

 � Risks, harms, costs: None related to offering sur-
gery, but if performed, tympanostomy tube inser-
tion includes risks from anesthesia, sequelae of the 
indwelling tympanostomy tubes (otorrhea, granulation 
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Abstract

The American Academy of Otolaryngology—Head and 
Neck Surgery Foundation (AAO-HNSF) has published a 
supplement to this issue featuring the new Clinical Prac-
tice Guideline: Tympanostomy Tubes in Children. To as-
sist in implementing the guideline recommendations, this 
article summarizes the rationale, purpose, and key action 
statements. The 12 recommendations developed address 
patient selection, surgical indications for and management 
of tympanostomy tubes in children. The development group 
broadly discussed indications for tube placement, periopera-
tive management, care of children with indwelling tubes, and 
outcomes of tympanostomy tube surgery. Given the lack of 
current published guidance on surgical indications, the group 
focused on situations in which tube insertion would be op-
tional, recommended, or not recommended. Additional em-
phasis was placed on opportunities for quality improvement, 
particularly regarding shared decision making and care of 
children with existing tubes.

Keywords
guideline, otitis media, tympanostomy tubes, grommets, pedi-
atric otolaryngology
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The Clinical Practice Guideline: Tympanostomy Tubes 
in Children is intended for any clinician involved in 
managing children, aged 6 months to 12 years, with 

tympanostomy tubes or being considered for tympanostomy 
tubes in any care setting, as an intervention for otitis media of 
any type. The guideline’s target audience includes specialists, 
primary care clinicians, and allied health professionals, as rep-
resented by this multidisciplinary guideline development 
group. Recommendations were developed to address patient 
selection and surgical indications for and management of tym-
panostomy tubes in children. Recommendations in a guideline 
can be implemented only if they are clear and identifiable. 
This goal is best achieved by structuring the guideline around 
a series of key action statements, which are supported by 
amplifying text and action statement profile. For ease of refer-
ence, only the statements and profiles are included in this brief 
summary. Please refer to the complete guideline for important 
information in the amplifying text that further explains the 
supporting evidence and details of implementation for each 
key action statement.1

Background
Insertion of tympanostomy tubes is the most common ambu-
latory surgery performed on children in the United States. 
Each year, 667,000 children younger than 15 years receive 
tympanostomy tubes, accounting for more than 20% of all 
ambulatory surgery in this group.2 By age 3 years, nearly 1 of 
every 15 children (6.8%) will have tympanostomy tubes, 
increasing by more than 2-fold with day care attendance.3

Tympanostomy tubes are most often inserted because of 
persistent middle ear fluid, frequent ear infections, or ear 
infections that persist after antibiotic therapy. All of these con-
ditions are encompassed by the term otitis media (middle ear 
inflammation), which is second in frequency only to acute 
upper respiratory infection as the most common illness diag-
nosed in children by health care professionals.4 Children 
younger than 7 years are at increased risk of otitis media 
because of their immature immune systems and poor function 
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Recommendation based on observational and cross-sectional 
studies with a preponderance of benefit over harm.

Action Statement Profile
 � Aggregate evidence quality: Grade C, based on 

observational and cross-sectional studies assessing 
the prevalence of conductive hearing loss with OME

 � Level of confidence in evidence: High
 � Benefits: Documentation of hearing status, improved 

decision making regarding the need for surgery in 
chronic OME, establishment of baseline hearing 
prior to surgery, detection of coexisting sensorineu-
ral hearing loss

 � Risks, harms, costs: Cost of the audiologic  
assessment

 � Benefit-harm assessment: Preponderance of benefit
 � Value judgments: None
 � Intentional vagueness: The words age-appropriate 

audiologic testing are used to recognize that the spe-
cific methods will vary with the age of the child, but 
a full discussion of the specifics of testing is beyond 
the scope of this guideline

 � Role of patient (caregiver) preferences: Some care-
givers may decline testing

 � Exceptions: None
 � Policy level: Recommendation
 � Differences of opinion: None

STATEMENT 3. CHRONIC BILATERAL OME WITH 
HEARING DIFFICULTY: Clinicians should offer tympa-
nostomy bilateral tube insertion to children with bilateral 
OME for 3 months or longer AND documented hearing 
difficulties. Recommendation based on RCTs and observa-
tional studies, with a preponderance of benefit over harm.

Action Statement Profile
 � Aggregate evidence quality: Grade B, based on 

well-designed RCTs showing reduced MEE preva-
lence and improved hearing after tympanostomy 
tube insertion; observational studies documenting 
improved QOL; and extrapolation of research and 
basic science principles for optimizing auditory 
access

 � Level of confidence in the evidence: High
 � Benefits: Reduced prevalence of MEE, improved 

hearing, improved child and caregiver QOL, opti-
mization of auditory access for speech and language 
acquisition, elimination of a potential barrier to 
focusing and attention in a learning environment

 � Risks, harms, costs: Risk of anesthesia, sequelae of 
the indwelling tympanostomy tubes (eg, otorrhea, 
granulation tissue, obstruction), complications after 
tube extrusion (myringosclerosis, retraction pocket, 
persistent perforation), failure of or premature tym-
panostomy tube extrusion, tympanostomy tube 
medialization, procedural anxiety and discomfort, 
and direct procedural costs

 � Benefit-harm assessment: Preponderance of benefit 
over harm

 � Value judgments: Assumption that optimizing audi-
tory access would improve speech and language out-
comes, despite inconclusive evidence regarding the 
impact of MEE on speech and language development

 � Intentional vagueness: The term hearing difficulty 
is used instead of hearing loss to emphasize that a 
functional assessment of how a child uses hearing 
and engages in his or her environment is important, 
regardless of what specific threshold is used to define 
hearing loss based on audiologic criteria

 � Role of patient (caregiver) preferences: Substantial 
role for shared decision making regarding the deci-
sion to proceed with, or to decline, tympanostomy 
tube insertion

 � Exceptions: None
 � Policy level: Recommendation
 � Difference of opinion: Minor differences regarding 

the role of caregiver report as a surrogate for audio-
logic assessment and whether the action taken by the 
clinician should be to “recommend” tubes (minority 
opinion) versus to “offer” tubes (majority opinion)

STATEMENT 4. CHRONIC OME WITH SYMPTOMS: 
Clinicians may perform tympanostomy tube insertion in 
children with unilateral or bilateral OME for 3 months or 
longer (chronic OME) AND symptoms that are likely 
attributable to OME that include, but are not limited to, 
balance (vestibular) problems, poor school performance, 
behavioral problems, ear discomfort, or reduced QOL. 
Option based on RCTs and before-and-after studies with a 
balance between benefit and harm.

Action Statement Profile
 � Aggregate evidence quality: Grade C, based on 

before-and-after studies on vestibular function and 
QOL, RCTs on reduced MEE after tubes for chronic 
OME, and observational studies regarding the impact 
of MEE on children as related, but not limited to, 
school performance, behavioral issues, and speech 
delay

 � Level of confidence in evidence: High for vestibular 
problems and QOL; medium for poor school per-
formance, behavioral problems, and ear discomfort, 
because of study limitations and the multifactorial 
nature of these issues

 � Benefits: Reduced prevalence of MEE, possible 
relief of symptoms attributed to chronic OME, elimi-
nation of MEE as a confounding factor from efforts 
to understand the reason or cause of a vestibular 
problem, poor school performance, behavioral prob-
lem, or ear discomfort

 � Risks, harms, costs: None related to offering sur-
gery, but if performed, tympanostomy tube inser-
tion includes risks from anesthesia, sequelae of the 
indwelling tympanostomy tubes (otorrhea, granulation 
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tissue, obstruction), complications after tube extru-
sion (myringosclerosis, retraction pocket, persistent 
perforation), premature tympanostomy tube extru-
sion, retained tympanostomy tube, tympanostomy 
tube medialization, procedural anxiety and discom-
fort, and direct procedural costs

 � Benefit-harm assessment: Equilibrium
 � Value judgments: Chronic MEE has been associated 

with problems other than hearing loss; intervening 
when MEE is identified can reduce symptoms. The 
group’s confidence in the evidence of a child benefit-
ting from intervention was insufficient to conclude 
a preponderance of benefit over harm and instead 
found at equilibrium

 � Intentional vagueness: The words likely attributable 
are used to reflect the understanding that the symp-
toms listed may have multifactorial causes, of which 
OME may be only one factor, and resolution of OME 
may not necessarily resolve the problem

 � Role of patient (caregiver) preferences: Substantial 
role for shared decision making regarding the deci-
sion to proceed with, or to decline, tympanostomy 
tube insertion

 � Exceptions: None
 � Policy level: Option
 � Differences of opinion: None

STATEMENT 5. SURVEILLANCE OF CHRONIC OME: 
Clinicians should reevaluate, at 3- to 6-month intervals, 
children with chronic OME who do not receive tympanos-
tomy tubes, until the effusion is no longer present, signifi-
cant hearing loss is detected, or structural abnormalities 
of the tympanic membrane or middle ear are suspected. 
Recommendation based on observational studies, with a pre-
ponderance of benefit over harm.

Action Statement Profile

 � Aggregate evidence quality: Grade C, based on 
observational studies

 � Level of confidence in evidence: High
 � Benefits: Detection of structural changes in the 

tympanic membrane that may require intervention, 
detection of new hearing difficulties or symptoms 
that would lead to reassessing the need for tympa-
nostomy tube insertion, discussion of strategies for 
optimizing the listening-learning environment for 
children with OME, as well as ongoing counseling 
and education of parents/caregiver

 � Risks, harms, costs: Cost of examination(s)
 � Benefit-harm assessment: Preponderance of benefit 

over harm
 � Value judgments: Although it is uncommon, 

untreated OME can cause progressive changes in the 
tympanic membrane that require surgical interven-
tion. There was an implicit assumption that surveillance 

and early detection/intervention could prevent com-
plications and would also provide opportunities for 
ongoing education and counseling of caregivers

 � Intentional vagueness: The surveillance interval is 
broadly defined at 3 to 6 months to accommodate 
provider and patient preference; “significant” hear-
ing loss is broadly defined as one that is noticed by 
the caregiver, reported by the child, or interferes in 
school performance or quality of life

 � Role of patient (caregiver) preferences: Opportunity 
for shared decision making regarding the surveil-
lance interval

 � Exceptions: None
 � Policy level: Recommendation
 � Difference of opinion: None

STATEMENT 6. RECURRENT AOM WITHOUT MEE: 
Clinicians should not perform tympanostomy tube inser-
tion in children with recurrent AOM who do not have 
MEE in either ear at the time of assessment for tube can-
didacy. Recommendation against based on systematic reviews 
and RCTs with a preponderance of benefit over harm.

Action Statement Profile

 � Aggregate evidence quality: Grade A, based on a 
meta-analysis of RCTs, a systematic review of RCT 
control groups regarding the natural history of recur-
rent AOM, and other RCTs

 � Level of confidence in evidence: High
 � Benefits: Avoid unnecessary surgery and its risks, 

avoid surgery in children for whom RCTs have not 
demonstrated any benefit for reducing AOM inci-
dence or in children with a condition that has rea-
sonable likelihood of spontaneous resolution, cost 
savings

 � Risks, harms, costs: Delay in intervention for chil-
dren who eventually require tympanostomy tubes, 
need for systemic antibiotics among children who 
continue to have episodes of recurrent AOM

 � Benefit-harm assessment: Preponderance of benefit 
over harm

 � Value judgments: Implicit in this recommendation is 
the ability to reassess children who continue to have 
AOM despite observation and to perform tympanos-
tomy tube insertion if MEE is present (Statement 7); 
risk of complications or poor outcomes from delayed 
tube insertion for children who continue to have 
recurrent AOM is minimal

 � Intentional vagueness: The method of confirming the 
absence of MEE should be based on clinician expe-
rience and may include tympanometry, simple otos-
copy, and/or pneumatic otoscopy

 � Role of patient (caregiver) preferences: Limited, 
because of favorable natural history and good evi-
dence that otherwise healthy children with recurrent 
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Abstract

The American Academy of Otolaryngology—Head and 
Neck Surgery Foundation (AAO-HNSF) has published a 
supplement to this issue featuring the new Clinical Prac-
tice Guideline: Tympanostomy Tubes in Children. To as-
sist in implementing the guideline recommendations, this 
article summarizes the rationale, purpose, and key action 
statements. The 12 recommendations developed address 
patient selection, surgical indications for and management 
of tympanostomy tubes in children. The development group 
broadly discussed indications for tube placement, periopera-
tive management, care of children with indwelling tubes, and 
outcomes of tympanostomy tube surgery. Given the lack of 
current published guidance on surgical indications, the group 
focused on situations in which tube insertion would be op-
tional, recommended, or not recommended. Additional em-
phasis was placed on opportunities for quality improvement, 
particularly regarding shared decision making and care of 
children with existing tubes.

Keywords
guideline, otitis media, tympanostomy tubes, grommets, pedi-
atric otolaryngology
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The Clinical Practice Guideline: Tympanostomy Tubes 
in Children is intended for any clinician involved in 
managing children, aged 6 months to 12 years, with 

tympanostomy tubes or being considered for tympanostomy 
tubes in any care setting, as an intervention for otitis media of 
any type. The guideline’s target audience includes specialists, 
primary care clinicians, and allied health professionals, as rep-
resented by this multidisciplinary guideline development 
group. Recommendations were developed to address patient 
selection and surgical indications for and management of tym-
panostomy tubes in children. Recommendations in a guideline 
can be implemented only if they are clear and identifiable. 
This goal is best achieved by structuring the guideline around 
a series of key action statements, which are supported by 
amplifying text and action statement profile. For ease of refer-
ence, only the statements and profiles are included in this brief 
summary. Please refer to the complete guideline for important 
information in the amplifying text that further explains the 
supporting evidence and details of implementation for each 
key action statement.1

Background
Insertion of tympanostomy tubes is the most common ambu-
latory surgery performed on children in the United States. 
Each year, 667,000 children younger than 15 years receive 
tympanostomy tubes, accounting for more than 20% of all 
ambulatory surgery in this group.2 By age 3 years, nearly 1 of 
every 15 children (6.8%) will have tympanostomy tubes, 
increasing by more than 2-fold with day care attendance.3

Tympanostomy tubes are most often inserted because of 
persistent middle ear fluid, frequent ear infections, or ear 
infections that persist after antibiotic therapy. All of these con-
ditions are encompassed by the term otitis media (middle ear 
inflammation), which is second in frequency only to acute 
upper respiratory infection as the most common illness diag-
nosed in children by health care professionals.4 Children 
younger than 7 years are at increased risk of otitis media 
because of their immature immune systems and poor function 
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AOM with topical antibiotics instead of systemic 
antibiotics, reduced pain with future AOM episodes, 
improved hearing during AOM episodes

 � Risks, harms, costs: Risks from anesthesia, sequelae 
of the indwelling tympanostomy tubes (otorrhea, 
granulation tissue, obstruction), complications after 
tube extrusion (myringosclerosis, retraction pocket, 
persistent perforation), premature tympanostomy 
tube extrusion, retained tympanostomy tube tympa-
nostomy tube medialization, procedural anxiety and 
discomfort, and direct procedural costs

 � Benefit-harm assessment: Preponderance of benefit 
over harm

 � Value judgments: In addition to the benefits seen in 
RCTs, the presence of effusion at the time of assess-
ment served as a marker of diagnostic accuracy for 
AOM

 � Intentional vagueness: The method of confirming 
the presence of MEE should be based on clinician 
experience and may include tympanometry, simple 
otoscopy, and/or pneumatic otoscopy

 � Role of patient (caregiver) preferences: Substantial 
role for shared decision making regarding the deci-
sion to proceed with, or to decline, tympanostomy 
tube insertion

 � Exceptions: None
 � Policy level: Recommendation
 � Differences of opinion: None

STATEMENT 8. AT-RISK CHILDREN: Clinicians should 
determine if a child with recurrent AOM or with OME of 
any duration is at increased risk for speech, language, or 
learning problems from otitis media because of baseline 
sensory, physical, cognitive, or behavioral factors. 
Recommendation based on observational studies with a pre-
ponderance of benefit over harm.

Action Statement Profile
 � Aggregate evidence quality: Grade C, based on 

observational studies
 � Level of confidence in evidence: High for Down 

syndrome, cleft palate, and permanent hearing loss; 
medium for other risk factors

 � Benefits: Facilitation of future decisions about tube 
candidacy, identification of children who might ben-
efit from early intervention (including tympanos-
tomy tubes), identification of children who might 
benefit from more active and accurate surveillance of 
middle ear status as well as those who require more 
prompt evaluation of hearing, speech, and language

 � Risks, harms, costs: None
 � Benefit-harm assessment: Preponderance of benefit 

over harm
 � Value judgments: Despite the limited high-quality 

evidence about the impact of tubes on this population 
(nearly all RCTs exclude children who are at risk), 
the panel considered it important to use at-risk status 

as a factor in decision making about tube candidacy, 
building on recommendations made in the OME 
guideline.5 The panel assumed that at-risk children 
would be less likely to tolerate OME or recurrent 
AOM than would the otherwise healthy child

 � Intentional vagueness: None
 � Role of patient (caregiver) preferences: None, since 

this recommendation deals only with acquiring infor-
mation to assist in decision making

 � Exceptions: None
 � Policy level: Recommendation
 � Differences of opinion: None

STATEMENT 9. TYMPANOSTOMY TUBES AND 
AT-RISK CHILDREN: Clinicians may perform tympa-
nostomy tube insertion in at-risk children with unilateral 
or bilateral OME that is unlikely to resolve quickly, as 
reflected by a type B (flat) tympanogram or persistence of 
effusion for 3 months or longer. Option based on a system-
atic review and observational studies with a balance between 
benefit and harm.

Action Statement Profile
 � Aggregate evidence quality: Grade C, based on a 

systematic review of cohort studies regarding natural 
history of type B tympanograms and observational 
studies examining the impact of MEE on at-risk chil-
dren

 � Level of confidence in evidence: Moderate to low, 
because of methodologic concerns with the conduct, 
outcome reporting, and follow up of available obser-
vational studies

 � Benefits: Improved hearing, resolution of MEE in at-
risk children who would otherwise have a low proba-
bility of spontaneous resolution, mitigates a potential 
obstacle to child development

 � Risks, harms, costs: Risk of anesthesia, sequelae 
of the indwelling tympanostomy tubes (otorrhea, 
granulation tissue, obstruction), complications after 
tube extrusion (myringosclerosis, retraction pocket, 
persistent perforation), failure of or premature tym-
panostomy tube extrusion, tympanostomy tube 
medialization, procedural anxiety and discomfort, 
and direct procedural costs

 � Benefit-harm assessment: Equilibrium
 � Value judgments: Despite the absence of controlled 

trials identifying benefits of tympanostomy tube 
placement in at-risk children (such children were 
excluded from the reviews cited), the panel agreed 
that tympanostomy tubes were a reasonable interven-
tion for reducing the prevalence of MEE that would 
otherwise have a low likelihood of prompt sponta-
neous resolution. Untreated persistent MEE would 
place the child at high risk for hearing loss from sub-
optimal conduction of sound through the middle ear, 
which could interfere with subsequent speech and 
language progress
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supplement to this issue featuring the new Clinical Prac-
tice Guideline: Tympanostomy Tubes in Children. To as-
sist in implementing the guideline recommendations, this 
article summarizes the rationale, purpose, and key action 
statements. The 12 recommendations developed address 
patient selection, surgical indications for and management 
of tympanostomy tubes in children. The development group 
broadly discussed indications for tube placement, periopera-
tive management, care of children with indwelling tubes, and 
outcomes of tympanostomy tube surgery. Given the lack of 
current published guidance on surgical indications, the group 
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phasis was placed on opportunities for quality improvement, 
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resented by this multidisciplinary guideline development 
group. Recommendations were developed to address patient 
selection and surgical indications for and management of tym-
panostomy tubes in children. Recommendations in a guideline 
can be implemented only if they are clear and identifiable. 
This goal is best achieved by structuring the guideline around 
a series of key action statements, which are supported by 
amplifying text and action statement profile. For ease of refer-
ence, only the statements and profiles are included in this brief 
summary. Please refer to the complete guideline for important 
information in the amplifying text that further explains the 
supporting evidence and details of implementation for each 
key action statement.1

Background
Insertion of tympanostomy tubes is the most common ambu-
latory surgery performed on children in the United States. 
Each year, 667,000 children younger than 15 years receive 
tympanostomy tubes, accounting for more than 20% of all 
ambulatory surgery in this group.2 By age 3 years, nearly 1 of 
every 15 children (6.8%) will have tympanostomy tubes, 
increasing by more than 2-fold with day care attendance.3

Tympanostomy tubes are most often inserted because of 
persistent middle ear fluid, frequent ear infections, or ear 
infections that persist after antibiotic therapy. All of these con-
ditions are encompassed by the term otitis media (middle ear 
inflammation), which is second in frequency only to acute 
upper respiratory infection as the most common illness diag-
nosed in children by health care professionals.4 Children 
younger than 7 years are at increased risk of otitis media 
because of their immature immune systems and poor function 
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Although children considered at risk for developmental 
delays or disorders (Table 2) are often excluded for ethical 
reasons from clinical research involving tympanostomy tubes, 
the guideline development group decided to include them in 
the scope because these patients may derive enhanced benefit 
from tympanostomy tubes.11 This decision was based on clini-
cal experience of the guideline development group and a rec-
ommendation from a multidisciplinary guideline on OME that 
“clinicians should distinguish the child with OME who is at 
risk for speech, language, or learning problems from other 
children with OME, and should more promptly evaluate hear-
ing, speech, language, and need for intervention,” including 
tympanostomy tubes.6

In planning the content of the guideline, the development 
group broadly discussed indications for tube placement, peri-
operative management, care of children with indwelling tubes, 
and outcomes of tympanostomy tube surgery. Given the lack 
of current published guidance on surgical indications, despite 
a substantial evidence base of randomized trials and system-
atic reviews on which to base such guidance, the group 
decided early in the development process to identify situations 
for which tube insertion would be optional, recommended, or 
not recommended. Additional emphasis was placed on oppor-
tunities for quality improvement, particularly regarding shared 
decision making and care of children with existing tubes.

Methods
This guideline was developed using an explicit and transparent a 
priori protocol for creating actionable statements based on sup-
porting evidence and the associated balance of benefit and 
harm.12 Members of the panel included a pediatric and adult 
otolaryngologist, otologist/neurotologist, anesthesiologist, audi-
ologist, family physician, behavioral pediatrician, pediatrician, 
speech/language pathologist, advanced nurse practitioner, physi-
cian assistant, resident physician, and consumer advocates. For 
additional details on methodology, please refer to the complete 
text of the guideline.1 The 12 guideline recommendations are 
summarized in Table 3, with the corresponding action state-
ments and profiles reproduced below. Supporting text and com-
plete citations can be found in the guideline proper.1

Key Action Statements
STATEMENT 1. OME OF SHORT DURATION: 
Clinicians should not perform tympanostomy tube inser-
tion in children with a single episode of OME of less than 
3 months’ duration, from the date of onset (if known) or 

from the date of diagnosis (if onset is unknown). 
Recommendation against based on systematic review of 
observational studies of natural history and an absence of 
any randomized controlled trials (RCTs) on efficacy of tubes 
for children with OME of less than 2 to 3 months’ duration 
and a preponderance of benefit over harm.

Action Statement Profile

 � Aggregate evidence quality: Grade C, based on a 
systematic review of observational studies and con-
trol groups in RCTs on the natural history of OME 
and an absence of any RCTs on efficacy of tympa-
nostomy tubes for children with OME of less than 2 
months’ duration

 � Level of confidence in evidence: High
 � Benefits: Avoidance of unnecessary surgery and its 

risks, avoidance of surgery in children for whom the 
benefits of tympanostomy tubes have not been stud-
ied and are uncertain, avoidance of surgery in chil-
dren with a condition that has reasonable likelihood 
of spontaneous resolution, cost savings

 � Risks, harms, costs: Delayed intervention in children 
who do not recover spontaneously and/or in children 
who develop recurrent episodes of middle ear effu-
sion (MEE)

 � Benefit-harm assessment: Preponderance of benefit
 � Value judgments: Exclusion of children with OME of 

less than 2 months’ duration from all published RCTs 
of tube efficacy was considered compelling evidence 
to question the value of surgery in this population, 
especially considering the known risks of tympanos-
tomy tube surgery

 � Intentional vagueness: None
 � Role of patient (caregiver) preferences: Limited, 

because of good evidence that otherwise healthy 
children with OME of short duration do not benefit 
from tympanostomy tube insertion

 � Exceptions: At-risk children (Table 2); see Statements 
6 and 7 for explicit information on at-risk children

 � Policy level: Recommendation
 � Differences of opinion: None

STATEMENT 2. HEARING TESTING: Clinicians should 
obtain an age-appropriate hearing test if OME persists for 
3 months or longer OR prior to surgery when a child 
becomes a candidate for tympanostomy tube insertion. 

Table 2. Risk factors for developmental difficulties.a

Permanent hearing loss independent of otitis media with effusion
Suspected or confirmed speech and language delay or disorder
Autism-spectrum disorder and other pervasive developmental disorders
Syndromes (eg, Down) or craniofacial disorders that include cognitive, speech, or language delays
Blindness or uncorrectable visual impairment
Cleft palate, with or without associated syndrome
Developmental delay
aSensory, physical, cognitive, or behavioral factors that place children who have OME at increased risk for developmental difficulties (delay or disorder).6
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Microbiologia - OMA 
n  Streptococcus pneumoniae (30-50%) 
n  Haemophilus influenzae (20-25%)      
    [34-50% produttore di ß-lattamasi]                             
n  Moraxella catarrhalis (10-20%)  
    [70-100% produttore di ß-lattamasi]  
n  Streptococcus piogenes gruppo A (1-5%)  
    [40% resistenza alle penicilline PBP] 
n  Staphylococcus aureus, batteri enterici gram-

(Escherichia coli, Klebsiella,  Pseudomonas 
aeruginosa), anaerobi 

Ø  Nei bambini < 6 mesi gram- in  circa il 20% 



Microbiologia - OMA 
ü In circa il 16-25% delle OMA, 

versamento negativo per virus e batteri 
ü Nel 40-75% delle OMA presenti virus 

(VRS, influenzali, parainluenzali, 
rinovirus, adenovirus) nelle secrezioni 
delle VAS e/o nel versamento 
endotimpanico 

ü Il 5-22% dei versamenti negativi per 
batteri risulta positivo per virus 



Criteri per l’indicazione al trattamento 
dell’OMA (Am.Acad. of Pediatrics - Am.Acad. 
of Family Physicians, 2006) 

età Diagnosi certa 
(+) 

Diagnosi incerta 

< 6 mesi Terapia antimicrobica Terapia antimicrobica 

6-24 mesi Terapia antimicrobica 
 

Terapia antimicrobica 
se malattia severa; 
osservazione se non 
severa 

> 24 mesi Terapia antimicrobica 
se malattia severa; 
osservazione se non 
severa (*) 

Osservazione 

(+) insorgenza rapida; versamento, segni e sintomi di flogosi 
(*) otalgia moderata e temperatura < 39°C 



did lead to a statistically significant reduction of tympanic membrane perforations (RR 0.37; 95% CI 0.18 to 0.76; NNTB 33) and
halved contralateral AOM episodes (RR 0.49; 95% CI 0.25 to 0.95; NNTB 11) as compared with placebo. Severe complications were
rare and did not differ between children treated with antibiotics and those treated with placebo. Adverse events (such as vomiting,
diarrhoea or rash) occurred more often in children taking antibiotics (RR 1.34; 95% CI 1.16 to 1.55; number needed to treat for an
additional harmful outcome (NNTH) 14). Funnel plots do not suggest publication bias. Individual patient data meta-analysis of a
subset of included trials found antibiotics to be most beneficial in children aged less than two with bilateral AOM, or with both AOM
and otorrhoea.

For the review of immediate antibiotics against expectant observation, five trials (1149 children) were eligible. Four trials (1007 children)
reported outcome data that could be used for this review. From these trials, data from 959 children could be extracted for the meta-
analysis on pain at days three to seven. No difference in pain was detectable at three to seven days (RR 0.75; 95% CI 0.50 to 1.12).
No serious complications occurred in either the antibiotic group or the expectant observation group. Additionally, no difference in
tympanic membrane perforations and AOM recurrence was observed. Immediate antibiotic prescribing was associated with a substantial
increased risk of vomiting, diarrhoea or rash as compared with expectant observation (RR 1.71; 95% CI 1.24 to 2.36).

Authors’ conclusions

Antibiotic treatment led to a statistically significant reduction of children with AOM experiencing pain at two to seven days compared
with placebo but since most children (82%) settle spontaneously, about 20 children must be treated to prevent one suffering from
ear pain at two to seven days. Additionally, antibiotic treatment led to a statistically significant reduction of tympanic membrane
perforations (NNTB 33) and contralateral AOM episodes (NNTB 11). These benefits must be weighed against the possible harms: for
every 14 children treated with antibiotics, one child experienced an adverse event (such as vomiting, diarrhoea or rash) that would not
have occurred if antibiotics had been withheld. Antibiotics appear to be most useful in children under two years of age with bilateral
AOM, or with both AOM and otorrhoea. For most other children with mild disease, an expectant observational approach seems
justified. We have no trials in populations with higher risks of complications.

P L A I N L A N G U A G E S U M M A R Y

Antibiotics for middle-ear infection (acute otitis media) in children

An acute middle-ear infection (acute otitis media (AOM)) is one of the most common childhood infections, causing pain and deafness.
By three years of age, most children have had at least one AOM episode. Though AOM usually resolves without treatment, it is often
treated with antibiotics. We assessed the effectiveness of antibiotics as compared to placebo in children with AOM. We included 12
trials with 3317 children and 3854 AOM episodes in this systematic review. Eleven trials reported patient-relevant outcome data. We
found that antibiotics were not very useful for most children with AOM; antibiotics did not decrease the number of children with pain
at 24 hours (when most children were better anyway), only slightly reduced the number of children with pain in the few days following
and did not reduce the number of children with hearing loss (that can last several weeks). However, antibiotic treatment did reduce
the number of tympanic membrane perforations and contralateral AOM episodes. Antibiotics seem to be most beneficial in children
younger than two years of age with infection in both ears and in children with both AOM and discharge from the ear. There was not
enough information to know if antibiotics reduced rare complications such as mastoiditis (infection of the bones around the ear).

Some guidelines have recommended a management approach in which certain children are observed and antibiotics taken only if
symptoms remain or have worsened after a few days. We therefore also determined the effectiveness of immediate antibiotics as
compared to expectant observation in children with AOM. We identified five eligible trials with 1149 children for this review. Four
trials (including 1007 children) did report outcome data that could be used. We found no difference between immediate antibiotics
and expectant observational approaches in the number of children with pain three to seven days after assessment.

All of the studies included in this review were from high-income countries. Data are lacking from populations in which the AOM
incidence and risk of progression to mastoiditis is higher. Antibiotics caused unwanted effects such as diarrhoea, vomiting and rash
and may also increase resistance to antibiotics in the community. It is difficult to balance the small benefits against the small harms of
antibiotics in children with AOM. However, for most children with mild disease, an expectant observational approach seems justified.

2Antibiotics for acute otitis media in children (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Antibiotics for acute otitis media in children (Review)

Venekamp RP, Sanders S, Glasziou PP, Del Mar CB, Rovers MM

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochrane Library
2013, Issue 1

http://www.thecochranelibrary.com

Antibiotics for acute otitis media in children (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Hyperbaric oxygen for idiopathic sudden sensorineural
hearing loss and tinnitus (Review)

Bennett MH, Kertesz T, Perleth M, Yeung P, Lehm JP

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochrane Library
2012, Issue 10

http://www.thecochranelibrary.com

Hyperbaric oxygen for idiopathic sudden sensorineural hearing loss and tinnitus (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Antibiotics for acute otitis media in children (Review)

Venekamp RP, Sanders S, Glasziou PP, Del Mar CB, Rovers MM

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochrane Library
2013, Issue 1

http://www.thecochranelibrary.com

Antibiotics for acute otitis media in children (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Antibiotics for acute otitis media in children (Review)

Venekamp RP, Sanders S, Glasziou PP, Del Mar CB, Rovers MM

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochrane Library
2013, Issue 1

http://www.thecochranelibrary.com

Antibiotics for acute otitis media in children (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Figure 6. Percentage with pain based on the subset of six studies included in the IPD Meta-analysis (Rovers
et al 2006).

A previous meta-analysis had examined the question of whether
antibiotics were indicated for AOM in children and concluded
that the answer is a qualified “yes” (Rosenfeld 1994). It estimated
an NNTB of seven for “primary control” (complete clinical res-
olution), compared with our NNTB of 20 for symptom relief.
The difference may be the consequence of our focus on patient-
oriented outcomes, such as pain, rather than clinical signs, such as
eardrum appearance. The previous systematic review suggests that
where mastoiditis is not a concern, primary care physicians could
weigh the benefits against the risks of adverse effects from antibi-
otics with their patients. This statement is in agreement with the
findings of our review as adverse events such as diarrhoea, vomit-
ing or rash were more common in children receiving antibiotics.
In the IPD meta-analysis (Rovers 2006) the most commonly de-
scribed adverse effect of antibiotic treatment was diarrhoea rang-
ing from 2% to 14% in controls and from 4% to 21% in those
given antibiotics. Occurrence of rash ranged from 2% to 6% in
the control groups and from 1% to 8% in the antibiotic groups.
Bacterial resistance to antibiotics is also a consideration, with an
association between antibiotic use and resistant bacteria demon-
strated for many important pathogens (Arnold 2005).
Several trials (Laxdal 1970; Little 2001; McCormick 2005;
Neumark 2007; Spiro 2006) have evaluated a management ap-
proach for AOM in which an expectant observational approach is
used. In one of these trials (Little 2001) pain and malaise on day
three were greater among those randomised to receive an antibiotic

prescription with advice to fill it only if there was no improvement
after 72 hours compared to those receiving immediate antibiotics.
In a long-term follow-up of this trial (Little 2006) no difference
was found between delayed and immediate treatment groups in
ear function and ear pain at three and 12 months. Another study
using a similar prescribing approach and examining clinical out-
comes on days four to six found no difference between immedi-
ate and delayed antibiotic groups (Spiro 2006). In the third study
(McCormick 2005), immediate antibiotic treatment was associ-
ated with decreased numbers of treatment failures and improved
symptom control at day four and day 12 compared to those al-
located to expectant observation with no prescription. Neumark
2007 in a similar comparison found that immediate antibiotics
provided some symptomatic benefit; children who received an-
tibiotics had less pain, used fewer analgesics and consulted less
during the first seven days. Meta-analysis of data from these four
trials found no difference in pain between immediate antibiotics
and expectant observational approaches at days three to seven. An-
other review (Spurling 2010), which evaluated the effect of delayed
versus immediate or no antibiotics for respiratory infections and
which included two studies on AOM (Little 2001; Spiro 2006)
concluded that immediate antibiotics was the strategy most likely
to provide the best clinical outcomes for AOM. One randomised
study (Chao 2008) found that observation therapy with or with-
out a prescription in children with AOM was well accepted by
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Vaccinazione antipneumococcica 

n L’American Academy of Pediatrics (2000) 
ha raccomandato l’immunizzazione con 
PCV7 nei bambini fino a 5 anni con otite 
media ricorrente (cosiddetti “otitis prone 
children” -  il 5-10% dei bambini) 



CONCLUSIONI 
  Le patologie delle vie aeree superiori in età 
pediatrica hanno come elemento causale 
fondamentale l’ipertrofia/flogosi adenoidea, 
attraverso meccanismi ostruttivi e di 
contaminazione microbica 

  L’adenotomia (isolata o in associazione ad altre 
procedure) ha tuttora un ruolo fondamentale nel 
trattamento di tali affezioni 

  La vigile attesa, unita a una adeguata terapia 
medica, risulta spesso risolutiva consentendo di 
evitare l’opzione chirurgica 


