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Outpatient cold knife tonsillectomy in toddlers with sleep disordered breathing
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Abstract. Outpatient cold knife tonsillectomy in toddlers with sleep disordered breathing. Problem: Tonsillectomy
performed as day surgery has become popular over the last fifteen years. However, there are conflicting opinions
regarding the safety of this practice, especially in children of very young age. We sought to determine the safety of out-
patient tonsillectomy in children aged three years old and younger.

Methodology: A retrospective study of all tonsillectomies performed in a major pediatric hospital during a two-year
period was conducted. Age, gender, indication for tonsillectomy, other procedures performed simultaneously, seniority
of operating surgeon, and reasons for hospital admissions during the first post-operative week were recorded. Patients
with inappropriate records for the analysis were excluded. A total of 1058 patients were studied. Tonsillectomized
children were divided into two age groups: greater than 3 years old (n = 951) and 3 years old or younger (n = 107).
Results: Male gender, obstructed sleep disordered breathing as indication for surgery, seniority of the operating surgeon,
and age of 3 years old or younger were not associated with post-operative complications.

Conclusions: Outpatient tonsillectomy can be managed safely regardless of age, as long as specific factors, such as good

recovery room supervision, exist.

Introduction

After tympanostomy tube inser-
tion, tonsillectomy is the second
most common procedure per-
formed in children under general
anaesthesia.! There are several
studies showing a benefit of
outpatient tonsillectomy in terms
of costs and patient and parent
satisfaction.” The Pediatric Oto-
laryngology Committee of the
American Academy of Otolaryn-
gology-Head and Neck Surgery
reviewed published studies and
released guidelines in 1996 con-
cerning the outpatient manage-
ment of children undergoing ton-
sillectomy.® Despite the release of
these guidelines in the USA and
other countries, there is some
degree of continued controversy
on the subject due to the publica-
tion of studies challenging the
above recommendations.***
Specifically, very young patient
age has been reported in the

guidelines, and even in some clas-
sical otolaryngology books,” as a
contraindication to ambulatory
management, since there are
studies showing an increased hos-
pital admission rate in children
younger than three years old.*
However this finding has not been
confirmed by several studies that
included young children,** a fact
that deserves further verification
due to the advantages of day
surgery.

Materials and methods

A retrospective study was con-
ducted of all tonsillectomies per-
formed as a day case procedure in
a major pediatric hospital during a
two-year period. Since this study
was retrospective, approval by
the Departmental Scientific and
Ethical Review Board was regard-
ed as sufficient. Age, sex, indi-
cation for tonsillectomy, other

procedures performed simulta-
neously, name and seniority of
operating surgeon, and reasons for
hospital admissions during the
first post-operative week were
recorded. Due to departmental and
administrative reasons related to
patients’ satisfaction measurement
procedures and other protocols,
all patients were reexamined
7-10 days after the operation
either by their surgeon or by a
junior doctor, and their parents
were asked to report any adverse
events. In cases where this appoint-
ment was missed, the parents were
contacted by telephone either by
their surgeon or by a secretary.
Parents’ satisfaction was also
recorded, when possible, on a
10-point scale.

Due to the surgical and anaes-
thesiological protocol, all patients
had an approximately six hour fast
prior to the operation, a complete
blood count with an hemoglobin
greater than 9 mg/dl, and no other
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serious comorbid conditions
(ASA score I). Children with an
upper or lower airway infection
were postponed for at least two
weeks prior to operation to allow
full recovery.

Apart from the pre-operative
anaesthesiological examination,
other important aspects of the
anaesthesiological protocol was
the administration of 0.2-0.5 mg/kg
midazolam solution p.o. or via the
nasal fossa in very small children
approximately 20-30 minutes prior
to general anaesthesia with pro-
pofol (3 mg/kg), rocuronium
bromide (1 mg/kg), fentanyl 2-3
gr/kg and atropine 0.2 mg.
Dexamethasone was administered
only in cases of uvula and soft
palate edema. The use of laryn-
geal mask was exceptional. The
majority of children were intu-
bated and younger children were
operated on earlier in the day.
Antibiotics were administered
post-operatively; no antibiotics
were given pre- or peri-opera-
tively. One surgeon chose not to
prescribe post-operative anti-
biotics; we analyzed patient out-
comes to evaluate for the potential
increased complication rate with
this practice.

Classical cold knife tonsillecto-
my with emphasis on blunt dissec-
tion was performed on all patients.
Hemostasis, especially in upper
and lower tonsillar poles, was
obtained by clipping the site of
hemorrhage and using silk
sutures. Concomitant adenoidec-
tomies were performed with the
use of mirrors, curettes, and
suction cautery for bleeding
control with only a minority of
these being performed with
microdebriders. Children operated
with other tonsillectomy methods,
such as radiofrequency, were
excluded from the study.

During the same period all
tonsillectomies performed as
inpatient procedures due to the
desire of the caregivers or because
of an increased distance to the
patient’s home were recorded and
data collected concerning indica-
tion for operation, complications,
and all other data as collected for
same day operations. Cases with
bleeding or cardiopulmonary
disorders and ASA score greater
than I, were excluded from the
analysis. Children were divided in
two age groups: greater than
3 years old versus 3 years old or
younger.

In this paper we use the term
“complication rates” to refer to
complications that are serious
enough to result in hospital admis-
sion and close follow as an inpa-
tient for at least 24 hours. Minor
complications, such as intermit-
tent dehydration not requiring
hospitalization or close follow-up,
were not studied.

Those patients who were not
reached during the first ten post-
operative days or with incomplete
records concerning age were
excluded from the analysis.

Statistical methods

X*-test was used for categorical
variable; Mann-Whitney Rank
Sum test was used for nonnormal-
ly distributed continuous out-
comes. In order to adjust for any
pre-operative factors that might
affect the outcome, we considered
seniority of the operating surgeon,
gender, inpatient-outpatient status,
and indication for operation as
potential covariates in multi-
variable analysis assessing the
relationship between age and
complication rate. Logit regres-
sion models were used and odds
ratios reported.
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Results

Seven hundred and one children
aged 17 years old or younger had
a tonsillectomy in the day surgery
department, which is closely related
to the tertiary children’s hospital.
Another 357 otherwise healthy
children underwent tonsillectomy
as inpatients. Age, sex, total com-
plication rate, missing data, and
indication for tonsillectomy did
not differ significantly between
the two groups, as shown in
Table 1. This is an indication of
“appropriate” record keeping in
the day surgery department; data
of these groups can be pooled.
Moreover, difference in parents’
satisfaction, as estimated on a
10-point scale, did not reach
statistical significance.

Table 2 indicates that children
three years old or younger under-
go tonsillectomy most commonly
for obstructed sleep disordered
breathing (OSDB). Recurrent ton-
sillitis, peritonsillar abscess, or
other reasons are a rare indication
in this age group, a factor that
should be evaluated in the analysis
of complications. Although indi-
cation for operation does not seem
to be a statistically important
cofactor, as shown by the calcula-
tion of odd ratios in Table 3,
we preferred to exclude cases
operated on for reasons other than
tonsillar hypertrophy from further
analysis, since these constitute
only a minority in the very young
age group. When complication
rates were compared between the
two age groups operated solely for
tonsillar hypertrophy, no statisti-
cally significant differences could
be found (Table 4).

Most admissions occurred on
the day of the operation (24 out of
29), the majority of them during
the first three hours post-opera-



Outpatient tonsillectomy and toddlers

Table 1

247

Characteristics of children treated as inpatients and outpatients. The last column shows the characteristics
of all the patients independent of their status

Outpatient status | Inpatient status P-value Sum of inpatients
and outpatients

Number of patients studied 701 357 1058
Mean age 6.9 6.8 0.896 6.9
Male gender 370 (52.8%) 195 (54.6%) 0.616 565
Total complications and rate 19 (2.7%) 10 (2.8%) 0.909 29 (2.7%)
OSDB as indication for operation* 629 (90%) 307 (86%) 0.090 936 (88.5%)
Missing data (number of patients and percentage) 96 (12%) 63 (15%) 0.172 159 (13%)
Parents’ satisfaction (median and interquartile rates) 9 (9-10) 9 (8-10) 0.079 9 (8-10)

*OSDB as indication for operation: number of patients treated due to obstructed sleep disordered breathing.

Table 2
Indication for tonsillectomy in relation to age
Indication for tonsillectomy <3 years old | >3 years old P-value
Distorted breathing 100 (93.5%) 836 (88%) 0.122
Infections (recurrent, abscesses) 6 (5.5%)* 112 (11.8%)
Other 1 (1%) 3 (0.3%)
Total 107 951

*Two out of the six infections cases in the very young age group were operated on
because of a combination of recurrent infections and distorted breathing. Their classifi-
cation either as distorted breathing or infection cases does not have any effect on further

analysis of complications.

Table 3

Effect of various factors on complication rate. For example, males and residents as the
operating surgeon result in a slightly increased complication rate (odds ratio 2.209 and
3.027) but do not reach statistical significance (P-values 0.086 and 0.105, respectively)

Odds ratio Upper Lower P-value
Outpatient status 0.793 2.404 0.261 0.681
Male gender 2.209 5.466 0.893 0.086
OSDB as reason of operation 1.055 3.726 0.299 0.933
Age of 3 years old or younger 1.575 4.714 0.526 0.416
Seniority (resident status) 3.027 11.570 0.792 0.105
Table 4
Complications in each age group of children treated with
tonsillectomy because of OSDB

<3 years old | >3 years old P value
Uncomplicated 96 814
Hemorrhage 1° (1%) 12° (1.4%)
Breathing 2 (2%) 8 (1%)
Other 1¢ (1%) 2 (0.2%)
Total complications 4 (4%) 22 (2.6%) 0.642¢

u X2- test; " the single case of bleeding in the very young age group as well as some
cases in the older age group were cases of intra-operative bleeding serious enough to
result in admission; ©: this was a case of subcutaneous cervical emphysema and pneumo-
mediastinum discovered immediately after the operation.

tively. After that period the
admission rate dropped dramati-
cally as shown in Figure 1; there
were only five cases of bleeding
requiring admission more than
one day (max, 6 days) after
tonsillectomy.

Specialists  performed the
majority of the operations. One
hundred fifty four tonsillectomies
were performed by junior doctors
under the supervision of the spe-
cialists. The difference in the com-
plication rates did not reach statis-
tical significance. In addition,
complication rate of the surgeon
who did not prescribe antibiotics
after adenotonsillectomy did not
differ significantly (data not
shown).

Discussion

Appropriate post-operative manage-
ment of children undergoing
adenotonsillectomy, in relation to
observation period in a secure
setting, is still a matter of debate.
Although the latter part of the
20™ century saw many surgeons
adopting same surgery for these
operations, there is some degree
of continued controversy on the
exact indication and especially on
the safety of outpatient tonsillec-
tomy in very young children.
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the first post operative day

betw een the 3rd and 24th hour

first three hours

Figure 1

Complications in relation to post-operative time (in hours).
Figure la shows the actual numbers of complications after tonsillectomy in three time series: the first three post-operative hours,
between the 3 and the 24" post-operative hour and after the first day, whereas Figure 1b shows percentages.

As shown in this and previous
studies,” life threatening compli-
cations after adenotonsillectomy
are a rare incidence, and may not
justify monitoring of patients in
the hospital for a prolonged period.
Inclusion in the current analysis
of several otherwise healthy chil-
dren that had a tonsillectomy as
inpatients permitted assessment of
data reliability and also allowed
for a more thorough evaluation of
the exact timing of post-operative
complications during the first
24 hours. The majority of the chil-
dren can be discharged two to
three hours after the operation,
since this is the period when most
serious complications take place.
Concerning complications such as
post-operative laryngitis or dehy-
dration, the child can be observed
in the day surgery department for
an additional one to two hours and
admitted to the otolaryngology
ward only if the problem persists.
Operating on younger children
first is beneficial and may reduce
unexpected admission rates not
only because they have reduced
tolerance for overnight fasting and
dehydration but also because they
can be offered more follow up
time in the day surgery depart-
ment during the morning hours,

allowing complications mentioned
above to resolve.

The majority of operations in
very young children were per-
formed because of tonsillar
hypertrophy. There are several
studies suggesting that obstructed
sleep apnea-hypopnea syndrome
(OSAHS) may represent a risk
factor for additional complica-
tions, but we did not find such an
association. Of course, a disad-
vantage of our study that should
be mentioned here is that an
objective assessment of apneas-
hypopneas with pre-operative
sleep studies were not performed
in our children; thus the diagnosis
and the estimation of the severity
of their obstructive disorder were
based solely on clinical criteria.
However, previous reports do not
consider sleep studies in children
practical or of absolute value since
those do not seem to alter clinical
judgement.®"

The categories of “surgeon”
and “gender” were not significant
factors in our model despite pre-
vious studies in the English litera-
ture showing an increased compli-
cation rate with inexperienced
surgeons and with male patients.®
Whether our results are accurate
or represent a type II error

is beyond the scope of this
analysis.

The same applies for the fact
that the difference in patients’
satisfaction scores between out-
patient and inpatient groups did
not reach statistical significance.
Although parents’ satisfaction
score is a very important issue,
since parental satisfaction plays a
major role in clinical decision-
making in most institutions, this
retrospective study is inappropri-
ate for confirmation of financial
and/or psychological benefits of
outpatient tonsillectomy shown by
previous studies. A prospective
study using more reliable assess-
ment tools than a simple 10-point
scale, with analysis at multiple
different time points, is required
for this purpose.

A possible explanationf or the
discrepancy of our results with
some previous studies concerning
the safety of outpatient tonsillec-
tomy in very young children can
be the “intended admissions”.
More specifically, the most com-
mon identifiable reason for over-
night admission in those studies
was the planned admissions. This
probably means that the surgeon
or the anesthesiologist did not
feel confident in discharging the
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patient during the first several
hours following operating, and
“planned” her admission despite
the lack of any serious complica-
tions. Perhaps planned admissions
would be less and the rates would
not be different between the two
age groups if the analysis was
performed in a busy pediatric
department with surgeons and
anesthesiologists specializing in
paediatrics.

Other potential explanations
include anaesthesia protocol or the
use of specific medications like
peri-operative dexamethasone in a
great number of patients; previous
reports are not detailed concerning
these issues, preventing conclu-
sive comparisons. Method of ton-
sillectomy may also affect our
findings, since there are audits,
such as the UK tonsillectomy
audit,”” showing that cold knife
tonsillectomy, with emphasis on
blunt dissection and the use of
nonabsorbable sutures for hemo-
stasis, is superior to electrocautery
in some previous studies, mostly in
terms of post-operative bleeding.

Finally, another factor already
mentioned is the time of operation
of the very young children. Being
operated earlier means that chil-
dren are less dehydrated and in
“better condition” pre-operatively
(if this is of some importance form
the anesthesiological perspective)
and are allowed more time to
recover in the day surgery depart-
ment. This allows for a better esti-
mation of the patient’s clinical sta-
tus by the surgical team and may
decrease the feeling of insecurity
at the time of discharge.

Apart from safety, which is the
primary concern, there are several
other issues affecting the popu-
larization of outpatient tonsillec-
tomy related to clinical gover-
nance and administration. More

specifically, it is of financial bene-
fit for the department in a payment
by results system to keep ton-
sillectomized patients for a day
or even an entire week. This
also results in more beds being
occupied, meaning there are fewer
beds available for use by other
departments - thus employment of
more nurses may be justified
which of course is of benefit for
a busy otolaryngology depart-
ment.

Finally, from a historical per-
spective, tonsillectomy was a
more common procedure a few
decades ago and was commonly
performed as a day surgery in
countries including Britain and
France.” After patients’ safety
issues began to arise as one of the
leading priorities of health care
providers, surgeons became more
reluctant to dismiss children on
the day of operation. Only recent-
ly, after the publication of several
studies on the safety of outpatient
tonsillectomy and adenoidectomy,
has there been a shift to same day
surgery for these patients.

Conclusion

Outpatient tonsillectomy, per-
formed in 2 to 3 year old children
for obstructive sleep disorder as
defined by the clinical syndrome
of observed apnea with severe
snoring and documented enlarged
tonsils, is safe. The unexpected
admission rate is low (no more
than 4%) if these children are
otherwise healthy and treated with
the classical cold knife tonsillecto-
my in a setting where the staff has
a satisfactory pediatric experience
and the surgeon uses his/her
appropriate clinical judgment
before discharging patients. Thus,
outpatient tonsillectomy can be
managed safely regardless of
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age, as long as specific factors
including good recovery room
supervision exist.
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