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Introduction

Although the rate of tonsillecto-
my, with or without an adenotomy
((A)TE), has dropped significant-
ly1 over the past 20 years, (A)TE
remains a common surgical proce-
dure in children. It accounts for
approximately 20% of all surgical
procedures performed by ear, nose,
and throat (ENT) specialists.2,3

Until recently, recurrent tonsil-
litis was the main indication for
performing an (A)TE. But, recent-
ly, a growing number of physi-
cians have recognized the impor-
tance of upper airway obstruction
as an indication for AT(E).1,4

Despite a long tradition of (A)TE
practice, there remains much con-
troversy in the literature on the
appropriate indications for (A)TE.
For example, with recurrent ton-
sillitis, a large number of well

documented infections are re -
quired to justify an (A)TE.5 The
gold standard for the diagnosis
of upper airway obstruction is
an overnight polysomnography.6

How ever, studies have shown that
guidelines based on these strict
criteria are not currently fol-
lowed.7 Thus, there is a gap
between theoretical standards and
feasibility in daily practice. 

In this study, we investigated
whether an (A)TE reduced the
need for doctor visits and  antibi-
otic use in Belgium. The aim was
to evaluate the efficacy of current
clinical practice, despite the lack
of good guidelines concerning
indications for (A)TE.

Materials and methods

Data were retrospectively drawn
from a database provided by the

Christelijke Mutualiteit, the largest
health insurer in Belgium. This
health insurance company current-
ly covers 58% of the Belgian popu-
lation. We retrieved data for all
children aged 15 years and younger
who underwent (A)TE in the peri-
od from Jan 1st 2002 to Sept 30th
2003. In the database, there was no
distinction between tonsillectomies
with or without adenotomy. No
information was provided on
whether some children received
ventilation tubes during the proce-
dure. There fore, in this study, the
 abbreviation (A)TE for (adeno)ton-
sillectomy indicates that the patient
underwent at least a tonsillectomy,
and sometimes an adenotomy in
the same procedure. Only patients
that completed the follow-up period
and remained covered by the same
insurer for two successive years
were included in this study.
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For each patient, every box of
antibiotics bought and every visit
to a general practitioner, pediatri-
cian, or ENT-specialist was
recorded, from one year before to
one year after the (A)TE. Patients
that did not use antibiotics in the
year before the operation were
analyzed separately, because they
were assumed to represent a group
that underwent the operation due
to upper airway obstruction. 

Visits to an ENT-specialist were
not included in the total counts of
doctor visits, because visits to
ENT-specialists tended to cluster
around the time of the operation.
In contrast, visits to general prac-
titioners and pediatricians tended
to occur throughout the year.

The primary outcomes were the
number of boxes of antibiotics and
the number of doctor visits per
year. Generalized linear models
with a negative binomial distribu-
tion were used for comparisons.
Explanatory variables included
the treatment status (before or
after (A)TE), sex, and age.
Additionally, quadratic terms and
interaction terms were tested with
the model. The final models were
obtained with backward selection
procedures and an �-level of 0.05.
Graphical methods for the good-
ness-of-fit indicated that the mod-
els fit the data well.

Analyses were performed with
SAS 9.1 (SAS Institute – Cary
North Carolina USA) and Stata
8.0 (StataCorp – College Station
Texas USA).

Results

This study included a total of
11,114 children, aged 15 years
and younger, who underwent an
(A)TE. An initial graphical study
suggested that patient age was an
important factor in predicting the

numbers of doctor visits and
antibiotic prescriptions they
received. We found that the total
numbers of doctor visits and
boxes of antibiotics first dropped
with age, but then started to rise
for patients 8 to 12 years of age
(Figure 1). However, all ages
showed a reduction in antibiotic
use and the number of doctor vis-
its after an (A)TE.

A majority of children (9,528;
86%) used antibiotics at least once
in the year preceding the opera-
tion, but some (1,586; 14%) did
not use any antibiotics. These two
groups of patients were analyzed
separately, because the latter
group was assumed to represent
patients that underwent the
 operation due to upper airway
obstruction. 

The 9,528 children that used
antibiotics in the year prior to the
operation included 4,976 boys
(52.2%) and 4,552 girls (47.8%),

with a median age of 4 years at the
time of the operation (Interquartile
Range IQR: 3 – 6) (Table 1). The
median antibiotic use dropped
from 4 boxes (IQR: 2 – 6) in the
year before the operation, to 1 box
(IQR: 0 – 3) in the year after the
operation. The median number of
doctor visits (including general
practitioners and pediatricians, but
not ENT-specialists) also dropped
from 7 visits (IQR: 4 – 11) in the
year before, to 4 visits (IQR: 2 –
7) in the year after the (A)TE.
During the year after the opera-
tion, 2,856 (30.0%) children did
not use antibiotics, and 770
(8.1%) children did not visit a
doctor. 

After adjusting for sex and age,
the use of antibiotics declined by
55% in the year after the (A)TE,
and the number of doctor visits
was reduced by 34% (Table 2).
Boys were found to have a higher
frequency of antibiotic use and

Figure 1
The average number of antibiotic prescriptions and doctor visits changed with patient
age and treatment. Dotted lines indicate before and solid lines indicate after patients
underwent an (adeno)tonsillectomy.
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physician visits than girls (a ratio
of 1.06).

The group of 1,586 children
who did not use antibiotics in the
year before the operation included
823 boys and 763 girls. The medi-
an age was 5 years (IQR: 4 – 8).
The median number of doctor
visits  was 2 visits (IQR: 1 – 5) in
the year before, and 2 visits (IQR:
1 – 4) in the year after the (A)TE.
A total of 924 children (58.3%)
did not use antibiotics in the year
after the operation and 392 (24.7%)
did not visit a general practitioner
or pediatrician. After adjusting for
age (sex was found to be insig -

nificant), we found an 18% reduc-
tion in the number of doctor visits
the year after, compared to the
year before, the (A)TE (Table 3).

Discussion

For 9,528 pediatric patients, the
median antibiotic use dropped
from 4 boxes in the year before to
1 box in the year after the (A)TE,
and the median number of doctor
visits dropped from 7 in the year
before to 4 in the year after the
(A)TE. After adjusting for sex and
age, we found that the (A)TE sig-
nificantly reduced the use of
antibiotics and the number of doc-
tor visits (by 55% and 34%,
respectively). Other variables, like
the number of throat infections,
were not available for this study. It
can be assumed that the numbers
of doctor visits and antibiotic pre-
scriptions were more or less
equivalent to the number of infec-
tions. However, a placebo effect of
surgery cannot be ruled out. 
In practice, this means that, in the
year after an (A)TE, children
experienced fewer infectious
episodes that urged parents to visit
the doctor and fewer episodes that
warranted a prescription of antibi-
otics by a doctor. 

It is possible that some of these
children also received ventilation

tubes during the (A)TE procedure.
This could certainly explain a
reduction in the use of antibiotics
in the post-operative year.
However, most studies indicated
that the peak incidence of acute
otitis media occurred during the
second half of the first year of
life.8-10 Children of that age were a
minority (2.4%) in our study
group (Table 1). We therefore
believe that the placement of ven-
tilation tubes would have a small
effect, if any, on the change in the
number of infections recorded
after the (A)TE.

Data from a recent survey
among Belgian ENT-specialists
showed that, in Belgium, an
(A)TE is considered for recurrent
tonsillitis when there are three or
more episodes of a sore throat
associated with a high fever.11

However, the data for the current
study did not contain details of the
clinical indications that were used
to recommend surgery. This may
have limited our evaluation. For
example, children with isolated
adenotonsillar hypertrophy would
not be expected to experience
fewer throat infections after an
(A)TE. Thus, had we been able to
exclude the group that received an
operation based solely on obstruc-
tion, we may have reported an
even larger drop in antibiotic use

Table 1

Ages at the time of (adeno)tonsillectomy

Age n %

0 7 0.1
1 230 2.4
2 1,095 11.5
3 2,523 26.5
4 1,737 18.2
5 1,162 12.2
6 647 6.8
7 422 4.4
8 306 3.2
9 247 2.6
10 243 2.6
11 222 2.3
12 175 1.8
13 133 1.4
14 181 1.9
15 198 2.1

Total 9,528 100

Table 2

Predictors of antibiotic use and doctor visits of patients that used antibiotics in the year preceding an (adeno)tonsillectomy:
a multivariable model

Use of antibiotics Doctor visits

Estimate Std error Ratio 95% CI Estimate Std error Ratio 95% CI

Age -0.203 0.009 0.82 (0.80-0.83) -0.22 0.006 0.80 (0.79-0.81)

Age*age 0.011 0.001 1.01 (1.01-1.01) 0.012 0 1.01 (1.01-1.01)

Year after (A)TE -0.8 0.014 0.45 (0.44-0.46) -0.422 0.009 0.66 (0.64-0.67)

Male 0.054 0.026 1.06 (1.00-1.11) 0.062 0.018 1.06 (1.03-1.10)

Age*sex -0.011 0.005 0.99 (0.98-1.00) -0.009 0.003 0.99 (0.99-1.00)
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after an (A)TE. We attempted to
select a more focused group by
excluding from the main analysis
a group of 1,586 patients that did
not use antibiotics in the pre-
operative  year, on the assumption
that they represented patients that
received operations based solely
on obstructions. In a separate
analysis for the latter group, there
was a small, but significant 18%
drop in the number of doctor visits
in the year after the (A)TE.
Furthermore, over half of these
patients (58.3%) did not use
antibiotics in the year after the
operation.

Tonsillectomy, with or without
adenotomy, is a common surgical
procedure in children. A study in
Norway by Kvaerner et al.3

showed that, out of 3,763 pre-
school children in Oslo, 6% (n =
224) had undergone a tonsillecto-
my. As in Belgium, the main indi-
cations for (A)TE in Norway were
recurrent tonsillitis and upper air-
way obstruction.

Several authors have studied
the effects of an (A)TE on recur-
rent tonsillitis. Paradise et al.5

(1984) conducted randomized and
non-randomized clinical trials that
showed a significant reduction in
throat infections after a tonsillec-
tomy in severely affected children.
Out of 2,043 children referred for
evaluation, only 187 children were
enrolled in that study, according to
very strict inclusion criteria. They
classified severely affected chil-

dren as those that experienced 7 or
more well-documented, clinically
important, adequately treated
episodes of throat infection in the
preceding year, 5 or more
episodes in each of the 2 preced-
ing years, or 3 or more episodes in
each of the 3 preceding years.5 In
that study, severely affected chil-
dren had a mean of 1.24 episodes
of throat infections in the first
post-operative year, compared to
3.09 episodes in the control
group.5 This effect and additional
effects in the second and third
post-operative years were consid-
ered sufficient to justify the
(A)TE. The first year effect
reported by Paradise et al.5 was
comparable to our current findings
of less frequent antibiotic use and
doctor visits after the (A)TE. How -
ever, the current study did not
include a control group; instead,
the children served as their own
controls by comparing medical
care before and after surgery. In
theory, it is possible that some
of these children may have expe -
rienced spontaneous reductions
in the number of throat infections.
However, several recent studies
showed that the majority of
patients on the surgical waiting
list for (A)TE do not spontaneous-
ly recover from tonsillitis.12-14

Nevertheless, a placebo effect of
surgery cannot be ruled out in the
current study, because there were
no objective clinical indications
for disease after the operation. 

A similar study by Paradise et
al.15 (2002) enrolled 328 out of
2,174 children with recurrent
throat infections that were referred
by physicians or parents. In that
study, the patients were selected
with slightly less stringent criteria
compared to the earlier study. The
incidence of throat infections was
significantly lower in surgical
groups than in corresponding con-
trol groups during each of the 3
follow-up years (1.63 of episodes
of throat infection per year in the
ATE group compared to 2.77
episodes in the control group).
Nevertheless, the benefits of the
operation were considered mini-
mal compared to the inherent
risks, morbidity, and cost of the
operation.15 Van Staaij et al.16

(2004) conducted an open, rando-
mized, controlled trial to evaluate
the effectiveness of ATE in chil-
dren with mild symptoms of
throat  infections or adenotonsillar
hypertrophy. Out of 1,226 chil-
dren assessed for eligibility, 300
were included in the study and
allocated either to the ATE group
or a watchful waiting group. In the
previous year, the patients had a
median of 3 throat infections,
ranging from 0 to 6. Because the
parents had insisted on surgery,
512 children (41.8%) were not
enrolled in the study. Also, 34% of
children were eventually moved
from the watchful waiting group
to the surgery group. The primary
outcome was the incidence of
fever, measured daily with a vali-
dated thermometer. Children in
the ATE group had 0.21 fewer
episodes of fever per person year;
therefore, ATE was considered to
have little clinical benefit over
watchful waiting in this group of
children with mild symptoms of
throat infections or adenotonsillar
hypertrophy. However, the authors

Table 3

Predictors of doctor visits of patients that used no antibiotics in the year
preceding an (adeno)tonsillectomy: a multivariable model

Estimate Std error Ratio 95%CI

Age -0.181 0.024 0.83 (0.80-0.88)

Age*age 0.01 0.002 1.01 (1.01-1.01)

Year after (A)TE -0.198 0.038 0.82 (0.76-0.88)
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stated that almost half of the study
participants had been referred for
an (A)TE for reasons other than
recurrent throat infections; thus,
we would not expect children with
isolated adenotonsillar hyper -
trophy to experience significantly
fewer throat infections after an
(A)TE. In our study, patients that
did not use antibiotics in the 
pre-operative year were analyzed
separately, because they were
assumed to represent at least part
of the group of patients that under-
went the operation due to an
obstructed upper airway.

Conclusion

In Belgium, children that under-
went an (A)TE experienced an
average of three fewer infectious
episodes that urged parents to visit
the doctor and three fewer
episodes that warranted a pre-
scription of antibiotics by the doc-
tor in the first post-operative year
compared to the medical care
received in the year before the
operation. This showed that the
operation resulted in a significant
reduction of illness, at least in the
perception of the parents. It
remains possible that this reduc-
tion could be attributed partly to a
placebo effect. A drawback of this
study was that the indications for
the procedure were not available.
Furthermore, we had no informa-
tion on the simultaneous place-
ment of ventilation tubes.
Therefore, we could not precisely
determine whether those factors
affected the results. 

Nevertheless, we found a
measurable  effect of (A)TE on
the need for medical treatment in

a very large group of children.
This suggested that the (A)TE is a
useful operation. Further studies
are needed to clarify the indica-
tions for (A)TE. 
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