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Adenoidectomy versus chemoprophylaxis and placebo for recurrent
acute otitis media in children aged under 2 years: randomised
controlled trial
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Abstract
Objective To evaluate the efficacy of adenoidectomy compared
with long term chemoprophylaxis and placebo in the
prevention of recurrent acute otitis media in children aged
between 10 months and 2 years.
Design Randomised, double blind, controlled trial.
Setting Oulu University Hospital, a tertiary centre in Finland.
Participants 180 children aged 10 months to 2 years with
recurrent acute otitis media.
Intervention Adenoidectomy, sulfafurazole (sulphisoxazole) 50
mg/kg body weight, given once a day for six months or placebo.
Follow up lasted for two years, during which time all symptoms
and episodes of acute otitis media were recorded.
Main outcome measures Intervention failure (two episodes in
two months or three in six months or persistent effusion)
during follow up, number of episodes of acute otitis media,
number of visits to a doctor because of any infection, and
antibiotic prescriptions. Number of prescriptions, and days with
symptoms of respiratory infection.
Results Compared with placebo, interventions failed during
both the first six months and the rest of the follow up period of
24 months similarly in the adenoidectomy and
chemoprophylaxis groups (at six months the differences in risk
were 10% (95% confidence interval − 9% to 29%) and 18%
( − 2% to 38%), respectively). No significant differences were
observed between the groups in the numbers of episodes of
acute otitis media, visits to a doctor, antibiotic prescriptions, and
days with symptoms of respiratory infection.
Conclusions Adenoidectomy, as the first surgical treatment of
children aged 10 to 24 months with recurrent acute otitis
media, is not effective in preventing further episodes. It cannot
be recommended as the primary method of prophylaxis.

Introduction
About one third of all children experience recurrent episodes of
acute otitis media.1–4 Although there are many preventive
strategies, none seem to be indisputably effective.5–8 Adenoidectomy may benefit the middle ear by removing a source of infection from the nasopharynx5 and has been shown to be helpful in
children over 4 years of age with chronic otitis media with effusion.9 10 In contrast, there is much less evidence of the efficacy of
adenoidectomy in preventing recurrent episodes of acute otitis
media. Paradise et al found that adenoidectomy, as the first surgical intervention, did not have a significant effect on recurrent
episodes,11 but among children previously treated with
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tympanostomy tubes it reduced further attacks.12 Both of these
trials involved children over 3 years of age, and there is virtually
no empirical evidence on the effectiveness of adenoidectomy as
the first surgical treatment in preventing recurrent acute otitis
media in children aged under 2 years, who are clearly at the
highest risk.
The short term objectives in otitis media prophylaxis are to
reduce pain, fever, parental anxiety, and costs. With this in mind,
we assessed the usefulness of adenoidectomy in preventing
further acute episodes, relieving acute symptoms, and reducing
the numbers of visits to a doctor because of any infection and
prescriptions for antibiotics compared with chemoprophylaxis
and placebo in a randomised controlled trial on children aged
under 2 years with recurrent acute otitis media.

Methods
Enrolment and assignment
We selected participants from all children aged 10-24 months
who were referred to the department of otolaryngology at Oulu
University Hospital for recurrent acute otitis media from 1 April
1994 to 17 April 1997. To be eligible, the child had to have experienced at least three acute episodes during the previous six
months. Exclusion criteria were a previously performed
adenoidectomy or tympanostomy, cranial anomalies, documented immunological disorders, and ongoing antimicrobial
chemoprophylaxis.
We obtained background data and informed consent from
parents. The children were examined at assignment by a
validated otoscopist,13 and if middle ear effusion was detected,
amoxicillin was prescribed. If effusion was still found two weeks
later, myringotomy was performed. Effusion was monitored for
two months. If effusion was still present after two months a tympanostomy tube was inserted and the assigned treatment given.
Intervention
The adenoidectomy operation was performed as daycare
surgery. Chemoprophylaxis comprised sulfafurazole (sulphisoxazole) suspension 50 mg/kg of body weight, given once a
day for six months. The placebo was given at a similar frequency
and volume.
Follow up
The children were followed up for two years by means of symptom diaries and clinical examinations from the first day without
effusion. We recorded all acute symptoms, episodes of acute otitis media, and visits to a doctor. Control visits to one of the three
study otolaryngologists were scheduled at least every four
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Adenoidectomy (n=60)
Did not receive treatment
(n=1, because parents
refused surgery after
randomisation)

Chemoprophylaxis (n=60)
Did not receive treatment
(n=4, because another
drug requested by
parents before follow up)

Placebo (n=60)
Did not receive treatment
(n=1, because parents
requested another
treatment before
follow up)

Received treatment (n=59)

Received treatment (n=56)

Received treatment (n=59)

Lost to follow up (n=1)
Did not attend follow up visit
at 6-24 months (n=1)

Lost to follow up (n=15)
Did not attend follow up visit
or had side effects at 0-6
months (n=4), at 6-24
months (n=3)
Parents requested another
drug: before defined failure
at 0-6 months (n=6), at 6-24
months (n=2)

Lost to follow up (n=14)
Did not attend follow up visit
at 0-6 months (n=7), at 6-24
months (n=2)
Parents requested another
treatment before defined
failure at 0-6 months (n=5)

Analysed (primary outcome)
(n=60)

Analysed (primary outcome)
(n=60)

Analysed (primary outcome)
(n=60)

Fig 1 Trial profile and participant flow

months with an assessment of ear status and compliance and
collection of the symptom diaries.
Whenever the child had acute respiratory symptoms, the
parents were advised to visit their own general practitioner or the
study otolaryngologists. The criteria for acute otitis media
consisted of acute symptoms together with signs of middle ear
inflammation (hyperaemic, opaque, or bulging ear drum) and
middle ear effusion obtained in pneumatic otoscopy or
otorrhoea. Each acute episode was managed with an
antimicrobial drug, usually amoxicillin for one week, and a control visit was scheduled with the study otolaryngologist within
two weeks. In the case of a prolonged episode, another antibiotic
microbial was prescribed and control visits were scheduled every
two weeks until the middle ear was found to be free from
effusion.
Intervention failure
Intervention was deemed to have failed whenever the child
experienced two acute episodes in two months or three episodes
in six months based on the diary, or if the child had middle ear
effusion for at least two months as assessed by the study
otolaryngologist using a pneumatic otoscope.
Outcome measures
The primary outcome measure was intervention failure during
the first six months of follow up. The secondary outcome measures were mean numbers of episodes of acute otitis media, visits
to a doctor, antibiotic prescriptions, days of symptoms (rhinitis,
earache, fever), and adverse effects as recorded in the diary.
Sample size and data analysis
Our primary aim was to compare the adenoidectomy and
placebo groups. On the basis of our experience,14 we expected a
50% failure rate in the placebo group. A 25 percentage point
decrease in this rate in the adenoidectomy group was considered
clinically significant. Based on two tailed testing with  = 0.05 and
 = 0.20 we estimated that 57 children were needed per group.15
To reach this number, we recruited 60 children in each group.
The failure percentages were calculated with the KaplanMeier method, where the cases lost to follow up are included
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until the dropout date. We compared the groups by calculating
the differences in these percentages with 95% confidence intervals using the confidence interval analysis software.16 The times
to the intervention failure were presented by means of
Kaplan-Meier curves, and the differences between the groups
were tested with the log rank test. To compare the mean numbers
of episodes of acute otitis media, visits to a doctor, antibiotic prescriptions, and days of symptoms we calculated differences in
means (95% confidence intervals).
We regarded those children who did not get the allocated
prophylaxis or whose prophylaxis was changed before defined
failure as protocol violations. The fact that the number of protocol violations was higher in the non-surgical arms than in the
surgical arm made the interpretation of the data more difficult
(see fig 1). We do not know the reasons for this dissimilar parental behaviour between the groups, but the possibility of
discontinuation is not equal between the groups as one cannot
discontinue adenoidectomy. To allow several possible interpretations, we analysed the data by regarding the protocol violations
as both drop outs and failures.
Assignment and blinding
We randomly assigned children to receive adenoidectomy or six
months’ prophylaxis with sulfafurazole or placebo suspension of
the same colour and taste. We performed block randomisation
with a block size of six using numbered containers so that allocation was concealed from the investigator. The sulfafurazole and
placebo suspensions were given in a double blind fashion.

Results
Follow up of participants—Altogether 180 children were randomly
allocated to one of the treatment groups (table 1, fig 1). Children
in the sulfafurazole and placebo groups discontinued intervention and received another prophylaxis more often than children
in the adenoidectomy group (fig 1). Twelve children in the
adenoidectomy group underwent concurrent tympanostomy
because secretory middle ear fluid was found at the operation.
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Characteristic

Adenoidectomy (n=60)

Sulfafurazole (n=60)

1.2 (0.3)

1.3 (0.3)

32/28

32/28

Mean (SD) age (years)
Boys/girls
Breast fed for <6 months

24

Mean (SD) age at first
episode (months)

1.3 (0.3)
30/30

26

6.6 (3.1)

Placebo(n=60)

32

7.1 (3.7)

8.2 (4.2)

History of acute otitis
media:
3-5 episodes

27

23

25

>5 episodes

33

37

35

Mean (SD) No of
episodes

6.1 (2.4)

6.3 (2.2)

5.8 (2.1)

30

28

25

29

29

31

Middle ear fluid at
assignment

15

24

14

Failure proportion

Smoking in household
Attending daycare

1.0

Placebo
Sulfafurazole

0.8

Adenoidectomy

0.6
0.4
0.2
0

0

100

200

300

400

500

600

700

Time (days)

Fig 2 Cumulative occurrence of failures during two year follow up in 180
children, by treatment groups (adenoidectomy, chemoprophylaxis, placebo).
Failure recorded if child had two episodes of acute otitis media within two
months or three episodes within six months or middle ear effusion that persisted
for two months. Protocol violations regarded as drop outs. No significant
differences in time to failure between groups (P=0.22 at 6 months; P=0.28 at 24
months, log rank test)

Discussion
Adenoidectomy as the primary treatment for recurrent acute
otitis media in children aged under 2 years slightly diminished
the risk of further acute recurrences and of persistent middle ear

Table 2 Main outcome measures in children with recurrent acute otitis media randomised to receive adenoidectomy, sulfafurazole prophylaxis, or placebo
Adenoidectomy
Time

No*

No (%) of
failures†

Sulfafurazole

Difference‡ (95% CI)

No*

No (%) of
failures†

Placebo
Difference‡ (95% CI)

No*

No (%) of
failures†

Analysis where protocol violations were regarded as drop outs
At 6 months

59/60

25 (42)

10 (−9 to 29)

46/60

17 (34)

18 (−2 to 38)

47/60

26 (52)

At 24 months

58/60

42 (76)

0 (−17 to 17)

41/60

27 (60)

15 (−4 to 35)

45/60

35 (76)

Analysis where protocol violations were regarded as failures
At 6 months

60/60

26 (43)

15 (−3 to 33)

56/60

27 (47)

12 (−7 to 30)

53/60

32 (58)

At 24 months

59/60

43 (76)

3 (−13 to 19)

53/60

39 (71)

7 (−9 to 24)

51/60

41 (79)

*Effective sample size (total minus drop outs)/total sample size.
†Defined as having two episodes of acute otitis media in two months or three in six months or middle ear effusion for two months.
‡Compared with placebo.

Table 3 Secondary outcome measures in children with recurrent acute otitis media randomised to receive adenoidectomy, prophylaxis with sulfafurazole, or
placebo*
Adenoidectomy
Measure

Mean (SD)

Sulfafurazole

Difference in mean† (95% CI)

Mean (SD)

Difference in mean† (95% CI)

Mean (SD) on
placebo

Episodes of acute otitis media

1.3

(0.9)

0.0

(−0.4 to 0.4)

1.0

(0.8)

0.3

(−0.1 to 0.6)

1.3

(0.9)

Sick child visits

3.3

(1.8)

0.6

(−0.3 to 1.5)

3.7

(2.0)

0.2

(−0.7 to 1.1)

3.9

(2.4)

(1.3)

0

Antimicrobial prescriptions
Days with rhinitis

1.5
26

(1.1)
(23)

−0.1
−4

(−0.6 to 0.5)
(−13 to 7)

1.4
23

(24)

0

(−0.5 to 0.6)
(−10 to 10)

1.4
23

(1.2)
(25)

Days with earache

1.9

(3.1)

−0.3

(−1.6 to 1.0)

1.7

(3.4)

−0.1

(−1.4 to 1.2)

1.6

(2.4)

Days with fever

5.3

(8.2)

−1.6

(−4.5 to 1.2)

4.8

(6.7)

−1.1

(−3.9 to 1.8)

3.7

(4.3)

*Analysed until intervention failure, drop out, or six months of follow up, whichever came first.
†Compared with placebo.
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Outcome at six months—Intervention failed in 25 children in
the adenoidectomy group (one drop out) and in 26 in the
placebo group (13 drop outs) (difference in percentage failure
10%, 95% confidence interval − 9% to 29%; protocol violations
regarded as drop outs) (table 2). The figures when we counted
protocol violation as failure were 26 in the adenoidectomy group
(no drop outs) and 32 in the placebo group (seven drop outs)
(15%, − 3% to 33%) (table 2). Intervention failed in 17 children in
the sulfafurazole group (14 drop outs), showing a 18% ( − 2% to
38%) decrease in risk compared with the placebo group. There
were no significant differences between the groups in the time to
intervention failure (fig 2). There were no significant differences
between the groups in the numbers of episodes of acute otitis
media, visits to a doctor, antibiotic prescriptions, and days with
symptoms of respiratory infection (table 3).
Outcome at 24 months—At 24 months treatment failure was
similar in the three groups (table 2). The number of children who
needed tympanostomy tubes because of persistent middle ear
fluid was somewhat lower in the adenoidectomy and
sulfafurazole groups than in the placebo group (6, 6, and 11 children, respectively).
Adverse effects—There were no complications in the adenoidectomy procedures (no serious haemorrhage, fever, or persistent
emesis). Five children in the sulfafurazole group (two had
diarrhoea, two had skin rashes, one unknown) and two children
in the placebo group (one had diarrhoea, one unknown) were
reported to have adverse effects.
Compliance—The mean numbers of forgotten doses in the
chemoprophylaxis and placebo groups during the six months
were 4.5 (range 3-100) and 2.2 (1-17), respectively. This
difference was due to one child who was given sulfafurazole
irregularly.

Table 1 Baseline characteristics of 180 children with recurrent acute otitis
media randomised to receive adenoidectomy, sulfafurazole prophylaxis, or
placebo. Figures are numbers of children unless stated otherwise
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Conclusion
Adenoidectomy, as the first surgical treatment for recurrent
acute otitis media, is not effective in preventing further acute epipage 4 of 5

What is already known on this topic
Adenoidectomy may affect the middle ear beneficially by
removing of a source of infection from the nasopharynx
and is often used to prevent recurrences of otitis media
Little is known about the effectiveness of adenoidectomy in
preventing recurrent acute otitis media in children aged
under 2 years, who are clearly at the highest risk

What this study adds
In this randomised controlled trial, compared with
chemoprophylaxis and placebo adenoidectomy as the
primary treatment for recurrent acute otitis media in
children aged under 2 years did not significantly diminish
the risk of acute recurrences
Adenoidectomy cannot be recommended as the primary
method of prophylaxis for children aged under 2 years

sodes. We cannot recommended it as the primary method of
prophylaxis for children aged under 2 years.
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effusion, but the beneficial effect, if any, seems to be so small that
we cannot recommend it as the primary prophylactic method in
this age group. The small differences between the groups seen
during the first six months levelled off during the rest of the follow up. Adenoidectomy did not affect acute symptoms or the
numbers of visits to a doctor and antimicrobial prescriptions.
The parents of a child prone to otitis usually have strong
opinions about their child’s preferred treatment, which makes it
difficult to accept random allocation, even if they decide to participate in a trial.12 17 18 In our study, parental agreement to
participate was good, and the number of children who did not
receive the allocated intervention was quite small, but still some
of the children in the chemoprophylaxis and placebo groups
were given another prophylaxis in response to parental request
or did not attend the follow up visits. The results did not change
essentially even when we interpreted the protocol violations as
failures. However, as the children in the placebo and
sulfafurazole groups discontinued the allocated intervention
without clinically defined failure more often than the children in
the adenoidectomy group (in whom tympanostomy tubes could
have been inserted or antibiotics also given), and as these
children may have had more severe otitis media, this could have
caused some bias by weakening the true effect of adenoidectomy.
Twelve children in the adenoidectomy group received tympanostomy tubes because of secretory middle ear effusion, but we
would expect the tubes to have improved the outcome rather
than impaired it.
These results agree with the conclusions of Paradise et al on
older children, which suggested that adenoidectomy should not
be considered as a first surgical intervention in children with
recurrent acute otitis media.11 Similarly, a recent study indicated
that in children younger than 2 years, concurrent adenoidectomy with tympanostomy tubes did not have any major
advantage over tubes alone in preventing otitis media.18 In
contrast, among older children adenoidectomy has been found
to be helpful, particularly in chronic otitis media.9 10 12 19
We failed to show any significant effect of long term prophylaxis with sulfafurazole in recurrent otitis media. We do not know
whether this lack of effect was due to the antimicrobial used
because the evidence of differences in efficacy between
antimicrobials is controversial.8 The worldwide crisis of multiple
resistance and the poor compliance with non-surgical treatments further limit the usefulness of chemoprophylaxis.
There are two other important sources of bias that may have
diminished the true effect of the treatments: firstly, the use of
symptom diaries to collect the outcome, and, secondly, the possibility of misdiagnoses. We reminded the parents about the
importance of recording the events, and the symptom diaries
were colourful leaflets, which were collected every four months.
Most of the diagnoses of otitis were made by general practitioners working in the health centres of one city and four surrounding communities who have been trained to use a pneumatic
otoscope. In addition, follow up visits with the investigating
otolaryngologists were scheduled after the acute episodes and
regularly every four months. The number of treatment failures in
our study was high, which reflects the young age of the children
and success in the enrolment of children at a high risk of otitis
media. In view of the baseline characteristics, our results are generalisable to the population seen in primary care in Finland.20
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