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Abstract Adenotonsillectomy is the commonest otorhi-
nolaryngology surgery for paediatrics. The purpose of this
study was to determine the safety and outcome of adeno-
tonsillectomy in a tertiary center in Malaysia. This was
achieved by studying the demographics, indications, co-
morbidities of patients and its association with the com-
plications of the procedure. This retrospective study was
conducted from November 2011 until October 2016.
Medical records of patients aged 2—12 years old who had
adenotonsillectomy done in our center were retrieved for
data collection. A total of 143 patients who fulfilled the
inclusion and exclusion criteria were recruited. Median age
was 7.52 (£ 2.98 SD) years old. Allergic rhinitis was the
commonest co-morbidity (40%). Recurrent tonsillitis was
the main indication (60%), followed by sleep disordered
breathing (SDB) without apnea (29%), obstructive sleep
apnea (OSA) (7%) and other indications (4%). Post-oper-
ative paediatric intensive care unit (PICU) admission was
very low (1.4%) and was reserved for those with severe
OSA with complications. None of the patients admitted to
PICU post-operative had respiratory complications. The
prevalence of post-tonsillectomy bleeding was only 2.1%.
There was no significant association between patient’s co-
morbidity with operative complications (p = 0.269). Ade-
notonsillectomy is indicated for children with recurrent
tonsillitis and paediatric SDB. The two most severe com-
plications, namely post-tonsillectomy haemorrhage and
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respiratory complications occurred but incidence was low.
Criteria of post-operative PICU or paediatric high depen-
dency unit admission for paediatric SDB has to be based on
multiple clinical and logistics factors and not only patients
co-morbidity and indication of surgery.
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Introduction

Adenotonsillectomy is a surgical procedure done with or
without adenoidectomy that completely removes the tonsil,
including its capsule, by dissecting the peritonsillar space
between the tonsil capsule and the muscular wall [1]. It is
the commonest otorhinolaringology surgical procedure for
paediatric population. According to the American Acad-
emy of Otolaringology — Head and Neck Surgery, in 2006
alone there were more than 530,000 of procedures done for
children aged less than 15 years old in the United States.
The American Academy of Otolaryngology—Head and
Neck Surgery published a guideline for tonsillectomy in
children whereby the indications for tonsillectomy are
divided into absolute and relative. Absolute indications are
enlarged tonsils that cause upper airway obstruction, severe
dysphagia, sleep disorders or cardiopulmonary complica-
tions, peritonsillar abscess that is unresponsive to medical
management, tonsillitis resulting in febrile convulsions and
tonsils requiring biopsy to define tissue pathology. Relative
indications for adenotonsillectomy includes three or more
infections per year despite adequate medical therapy, per-
sistent foul taste or halitosis due to chronic tonsillitis,
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chronic or recurrent tonsillitis in a Streptococcus carrier not
responding to beta-lactamase-resistant antibiotics and uni-
lateral tonsil hypertrophy that is presumed neoplastic. The
guideline also issues contraindications for tonsillectomy
which include bleeding diasthesis, anaemia, acute infec-
tion, poor anaesthetic or uncontrolled medical illness.

Although adenotonsillectomies are routinely performed,
morbidity can never be overlooked. Bleeding and respira-
tory compromise are the two most common complications
of adenotonsillectomy [2]. Post tonsillectomy haemorrhage
(PTH) is a serious and well-known complication of ade-
notonsillectomy. Primary PTH occurs in the first 24 h post-
operatively and the risk of this complication to develop is
between 0.5-4.5% [2]. Secondary PTH occurring after
24 h up to 10 days post-operative is reportedly due to
sloughing of eschar, trauma from solid food intake, ton-
sillar bed infection or idiopathic causes [3].

Respiratory complications occur in 5% to 25% of
patients undergoing tonsillectomy for OSA compared to
about only 1% in patients without OSA [4, 5]. It is more
likely to occur in certain clinical conditions namely
emergency tonsillectomy for severe OSA, children with
age less than 3 years old and in those with comorbidities
such as asthma, broncho-pulmonary dysplasia and neuro-
muscular or craniofacial abnormalities [6]. It is reported
that children with obstructive sleep apnoea (OSA) tend to
develop respiratory compromised as compared to PTH and
vice versa in groups of children without OSA [2].

Although adenotonsillectomy is a common surgical
procedure done in Malaysia, to date there are limited data
on the outcome and safety of adentonsillectomy. Literature
search showed there are only a few local studies on the
safety of adenotonsillectomy. However, these studies were
not specific for the paediatric age group. Raja Ahmad
reported on the safety of adenotonsillectomy by studying
the prevalence of intra-operative and post-operative com-
plication rate. Their study concluded that this surgical
procedure is safe for ambulatory services [7]. Another
study by Nurliza was conducted to evaluate patient’s sat-
isfaction and determining the complication rate of day care
tonsillectomy [8]. Hence this study aimed to study the
safety and outcome of paediatric adenotonsillectomy in a
tertiary centre in Malaysia.

Materials and Methods

The main objective of this study was to determine the
safety and outcome of paediatric adenotonsillectomy per-
formed in Universiti Kebangsaan Malaysia Medical Centre
(UKMMC). Further specific objectives were to identify the
demographics and co-morbidities of patients, indications

for adenotonsillectomy, the prevalence of complications
and incidence of post-operative PICU admission.

This retrospective study was conducted in Universiti
Kebangsaan Malaysia Medical Centre from 1st November
2016 to 31st October 2017. Sampling method was uni-
versal sampling and patient cohort was identified from
ORL-HNS operation theatre registry in UKMMC. All
recruited samples that fulfilled the inclusion and exclusion
criteria were selected. Patients’ medical history and sur-
gical record were retrieved from the medical record unit for
data collection. The data collection sheet used for this
study comprised of five main components which consist of
the demographic data of patients including their co-mor-
bidities, indications for surgery, operative complications,
post-operative admission unit and post-operative outcome.
Patients had been followed up for at least six months post-
operatively and phone interviews were made for patients
who missed their clinic follow up. Parents were asked
regarding the outcome of surgery in terms of the recurrence
of sore throat, snoring and further apnea episodes post-
adenotonsillectomy.

All data was analysed using SPSS software version 23.0.
Categorical variables were summarized in percentage and
frequencies while quantitative variables were summarized
using means and standard deviation. Chi square test and
t-test were performed to determine the association between
two categorical data. A P value of < 0.05 was considered
as statistically significant.

Results

A total of two hundred and fifty nine (259) adenotonsil-
lectomies were performed from 1st July 2011 until 30th
June 2016. One hundred and forty three (n = 143) children
who fulfilled the inclusion were recruited in this study.

Eighty-eight patients were male (57.9%) and 64 (42%)
were female. The youngest age was two and the oldest was
twelve years old with the mean age of 7.52 + 2.98.
(Table 1).

Allergic rhinitis was the commonest associated co-
morbidities (40%), out of which forty patients had only
allergic rhinitis (28%) while another fourteen patients had
confounding asthma with allergic rhinitis (10%). Other
associated co-morbidities were asthma (3.5%) and others
(Iymphoma, IgA nephropathy, cerebral palsies and con-
genital syndromes) at 6.3%. The remaining half of the
patients in this study had no underlying co-morbidities
(51%).

Two main indications for adenotonsillectomy were
recurrent tonsillitis (60%) and paediatric sleep disordered
breathing (SDB) (29%) (Table 2). In the context of recur-
rent tonsillitis, 37% of the patients had associated
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Table 1 Demographic data and co-morbidity

Table 3 Operative complications

Subjects (n = 143) Frequency (%)

Age (range 2-12 years old) 7.52 (£ 2.98)
Gender
Male 88 (58)
Female 64 (42)

Co-morbidity Frequency (%)

Nil 73 (51)
Asthma 5(3.5)
Allergic rhinitis 40 (28)
Asthma & allergic rhinitis 14 (10)
Others 9 (6.3)

Table 2 Indications for adenotonsillectomy

Indications Frequency (%)

n = 143 (100)
Recurrent tonsillitis 85 (60)
With obstructive symptoms 53 (37)
Without obstructive symptoms 32 (23)
Sleep Disordered Breathing 42 (29)
Obstructive Sleep Apnea 10 (7)

Others 6 (4)
Chronic tonsillitis
Adenoid hypertrophy

Recurrence of lymphoma (diagnostic)

obstructive symptoms and another 23% had no obstructive
symptoms. Ten patients in this study were diagnosed with
obstructive sleep apnea (7%). The diagnosis of these
patients was made either by an overnight pulse oxymetry or
a sleep study done under the paediatric respiratory unit.
Other indications of adenotonsillectomy were for chronic
tonsilitis, diagnostic tonsillectomy for lymphoma and
adenoid hypertrophy (4%).

In this study, ninety percent of patients had no compli-
cations following adenotonsillectomy. The two most criti-
cal complications of adenotonsillectomy  were
haemorrhage and respiratory complications. The incidence
of post-tonsillectomy haemorrhage was low. Primary post-
tonsillectomy hemorrhage occurred only in two patients
(1.4%) and only one patient had secondary post-tonsillec-
tomy hemorrhage (0.7%) (Table 3). Primary post-tonsil-
lectomy hemorrhage which occurred during the first 24 h
post-operative were treated conservatively with ice gargles,
analgesia and intravenous antibiotics. The indication for
adenotonsillectomy in both cases were recurrent tonsillitis.
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Operative complications Frequency (%)

n = 143 (100)
Local trauma (tongue & lip) 5 (3.5
Poor pain control /poor oral intake 10 (7)
Laryngospasm 1 (0.7)
Primary post tonsillectomy bleed 2(1.4)
Secondary post tonsillectomy bleed 1 (0.7)

Table 4 Fischer exact test for association between co-morbidity with
complication

Complication

None With Total pvalue (2-
complication tail)
Comorbidity
No 68 5 (3.5%) 73 0.269
Comorbidity (47.6%) (51.0%)
With 61 9 (6.3%) 70
Comorbidity (42.7%) (49.0%)

One patient with recurrent tonsillitis developed secondary
post-tonsillectomy haemorrhage at day 3 post-operatively.
This patient was readmitted for observation but no further
surgical exploration was required.

Only one daycare patient (0.7%) developed respiratory
complication in which laryngospasm occurred during
extubation. The laryngospasm resolved after administration
of nebulized beta-blockers and the patient required moni-
toring in a normal ward post-operatively. The indication of
surgery for this particular case was recurrent tonsillitis with
obstructive symptoms without any other co-morbidity.

Other operative complications encountered in this study
were local soft tissue trauma (3.5%) and poor pain control
or poor oral intake (7%). A Fischer exact test was con-
ducted and showed no significant association between
patient’s co-morbidity with complications of surgery
(p = 0.269) (Table 4).

A total of ninety-nine patients underwent adenotonsil-
lectomy as elective surgery (69%) in which ninety patients
(63%) were admitted back to their respective ward post-
operatively. Six patients (4.2%) who had elective adeno-
tonsillectomy were admitted to PHDU and another two
(1.4%) were admitted to PICU (Fig. 1) . At our center
admission for post-operative monitoring in PICU/PHDU
were planned based on patient’s co-morbidity namely
severe OSA with complications, morbid obesity, poorly
controlled asthma and congenital heart disease. Forty-four
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Fig. 1 Post-operative admission unit
Table 5 Outcome of adenotonsillectomy
Outcome of adenotonsillectomy Frequency (%)
n = 143 (100)
Recurrent Sore Throat
Yes 0
No 143 (100)
Residual Snoring
Yes 27 (18.5)
No 116 (81)
Sleep Apnea
Yes 0
No 143 (100)

patients underwent adenotonsillectomy as daycare surgery
(30.8%). All were discharged well on the same day except
for the one patient who developed laryngospasm.

The outcome of surgery was assessed at six months post
adenotonsillectomy (Table 5). Phone interviews were done
for those who were no longer on follow-up. Three main
symptoms were studied as the outcome of surgery. These
symptoms are recurrent sore throat, residual snoring and
sleep apnea. At six months post adenotonsillectomy, all
patient no longer has recurrent sore throat (100%). For
snoring symptoms, twenty-seven complained of residual
snoring (18.5%) and the remaining 116 patients (81.1%)
had no more snoring. As for witnessed apnea, all patients in

this study has no more witnessed apnea post
adenotonsillectomy.
Discussion

Adenotonsilectomy is a common otorhinolaryngology
procedure in the paediatric age group. Common indications
are recurrent tonsillitis and sleep disordered breathing
(SDB) [1]. In our study, the commonest indication is
recurrent tonsillitis (either with or without any obstructive
symptoms) followed by sleep disordered breathing. This

was comparable to a multi-center prospective study done in
Switzerland whereby the commonest indication for ade-
notonsillectomy was recurrent tonsillitis [9]. As part of
rising cases of paediatric obesity some study have reported
the shifting trend of indication whereby SDB or obstructive
sleep apnea (OSA) has since emerge as a common indi-
cation for adenotonsillectomy [1, 10, 11].

Allergic rhinitis is an important co-morbid which needs
to be identified and managed well as it has a significant
impact on the quality of life and presence of residual
symptoms in paediatric patients with SDB. In this study,
40% of patients have allergic rhinitis which is comparable
with a study by Kim et al. in which they reported 56% of
their study subject had associated allergic rhinitis [12]. A
study on quality of life amongst paediatric patients with
SDB who underwent adenotonsillectomy at our center
reported that those with allergic rhinitis had lesser
improvement on quality of life score post-operatively [13].
Lee et al. also reported that presence of allergic rhinitis
contributes to the persistent of obstructive symptoms post
adenotonsillectomy [14].

One of the severe and dreaded complication of adeno-
tonsillectomy is postoperative hemorrhages which were
recorded in three patients (2.1%). These cases were man-
aged conservatively and none had to be explored for
hemostasis. All three adenotonsillectomies were done for
recurrent tonsillitis. A retrospective case control study by
Perkins et al. found a significant association between post
tonsillectomy hemorrhage with the indication of recurrent
tonsillitis (p = 0.04) [3]. A meta-analysis of complications
in paediatric adenotonsillectomy by De Luca et al. reported
that presence of tonsillitis without OSA increases the odds
for haemorrhagic complications by 2.5 folds [2]. However,
association between recurrent tonsillitis and post-tonsil-
lectomy hemorrhage in this study was not significant
(p = 1.00). One possibility is due to the fact that majority
of our cases were done using cold instruments and metic-
ulous haemostasis were done with bipolar diathermy.

Since adenotonsillectomies are routinely done for pae-
diatric SDB and OSA, most centers advocate closer post-
operative monitoring for respiratory complications in this
group of patients. However, the guidelines for admission to
paediatric intensive care unit (PICU) or paediatric high
dependancy unit (PHDU) are only center based. Close
post-operative monitoring in cases of paediatric SDB and
OSA are deemed necessary as this group have higher risk
for desaturation, apnea, atelectasis, pulmonary edema and
cor pulmonale [5]. Those with mild complication may only
need supplementary oxygen however in its severe form
requires re-intubation [4]. In this study, two patients were
electively admitted to PICU (1.4%) and another six were
admitted to PHDU (4.2%). These admission numbers are
comparative to another local study done in Universiti
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Malaya Medical Centre (UMMC) where the rate of elective
admission post-adenotonsillectomy was much higher at
12.1% [15]. Indications for adenotonsillectomy in patients
who were admitted to PICU/PHDU post operatively were
severe OSA, paediatric SDB and recurrent tonsillitis with
obstructive symptom. Two patients who were admitted to
PICU were put on continuos positive airway pressure
(CPAP) machine post-operatively and was monitored for
any desaturation events. No desaturation events were
observed and they were subsequently weaned off supple-
mental oxygen and allowed for normal ward transfer. Six
patients who were admitted to PHDU did not require any
post-operative supplemental oxygen. Patients with a plan-
ned admission to PICU/PHDU had their BMI recorded thus
we were able to study the association between PICU/
PHDU admission and BMI in this subgroup of patients.
However, there was no significant association between
overweight and obese BMI with post-operative admission
to PICU/PHDU (p = 0.258). Thavagnanam reported a
similar findings whereby there was no significant associa-
tion between BMI and PICU admission in their study
population (p = 0.09) [15]. In contrast, Tweedie et al.
reported that children with obesity has higher likelihood
ratio for post-operative PICU admission as compared to
non-obese children (p < 0.001) [11]. Our finding which is
similar to the local study in UMMC suggest that although
obesity is a risk factor which necessitates close post-op-
erative monitoring, the monitoring can also be done in an
acute bed in a normal ward where the nursing staff can
identify early signs of respiratory distress and initiate
supplementary oxygen or non-invasive ventilation.

The outcomes of surgery in this study were determined
by the presence of three main symptoms namely recurrent
sore throat, residual snoring and apnea episodes. All chil-
dren with recurrent tonsillitis were successfully treated
with adenotonsillecotmy as they did not have recurrent sore
throat at six months post operatively (100%). The outcome
of surgery in children with recurrent tonsillitis can also be
measured by the quality of life post-surgery. In a study by
Nikakhlagh, children who underwent adenotonsilectomy
had better quality of life in terms of less hospital visits and
less time taken off school (p < 0.05) [16]. Residual snoring
was low (18.9%) and could be present due to other co-
morbidity such as allergic rhinitis. Local study by Othman
et al. reported that allergic rhinitis and obesity may influ-
ence the quality of life amongst children who underwent
adenotonsillectomy for paediatric SDB [13].

This study has several limitations. The first limitation is
the significant drop-out rate due to incomplete or missing
data. As a result, we might missed capturing more com-
plications which occurred during the study period. Sec-
ondly, data for BMI were only available for the subgroup
of patients who had obstructive symptoms namely SDB or
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OSA, hence this did not allow us to run statistical test for
association to represent the whole study population.

As a conclusion, adenotonsillectomy is indicated in
children with recurrent tonsillitis and sleep disordered
breathing with or without OSA with very low incidence of
complication. Allergic rhinitis was found to be a significant
co-morbidity that causes residual symptom of SDB and
should be managed optimally. Criteria for post-operative
PICU/PHDU admission has to be based on multiple clinical
and logistics factors and not only patients co-morbidity and
indication of surgery.
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