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Introduction

In contemporary healthcare, outpatient surgery has 
gained importance, including routine surgery for 
children. Outpatient procedures in children include 
routine ENT surgeries, such as the insertion of ven-
tilation tubes, adenoidectomy, and tonsillectomy.1-6 
However, outpatient ENT surgery may significant-
ly impact the physical and emotional well-being 
of a child, depending partly on the type of surgery. 
Recovery from these procedures entails a signifi-
cant burden for the child, in terms of both the in-
tensity and duration of symptoms. Apart from pain, 
children may experience other important types of 
discomfort.2-15

To date, several studies have been conducted to 
describe postoperative recovery after outpatient 

pediatric ENT surgery. However, most of those 
studies described only one symptom, and they 
had short follow-up durations. In addition, many 
studies did not distinguish between different 
types of surgery, and often, they used inadequate 
measures, characterized by questionable reliability, 
validity, or feasibility. Finally, pain or discomfort 
was commonly reported by parents or caregivers, 
despite research that has shown that children were 
fully capable of reliably rating the severity of their 
symptoms, with the use of an accurate tool.15-19

Currently, we lack an adequate description 
of postoperative recovery after outpatient ENT 
surgery in children. This description should include 
an account of all possible types of discomfort, a 
sufficiently long follow-up, a distinction between 
different types of surgery, and accurate measures.15 
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children; parents both underestimated and overestimated their child’s pain.
Conclusion: This study provided descriptions of postoperative recovery after outpatient ENT surgery in chil-
dren. This information is indispensable for preparing the child and parents and for ensuring accurate follow-
up. Recovery varied with the type of surgery. Mainly, postoperative discomfort was most severe after adenoid-
ectomy and/or tonsillectomy. Parents tended to give inaccurate estimates of their child’s pain. Self-reports 
from children should be considered the gold standard.
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pain, nausea or vomiting, problems with eating 
and/or fluid intake, sleep disturbances, behavioral 
changes, emotional impact, other types of 
discomfort, rehospitalization, and duration to full 
recovery. Parents recorded all parameters daily; 
children were only required to score their pain level 
and emotional impact. For children aged 1 to 5 
years, the study protocol was identical, except that 
only the parents completed the necessary records.

Pain was recorded by parents twice daily, based 
on the Visual Analogue Scale (VAS). The VAS is 
a reliable, valid instrument, commonly used, due 
to its general applicability and usability. Validation 
studies have shown that the version used in this 
study (Numeric Rating Scale) was the most appro-
priate VAS tool for assessing pain.3,7,17

Pain was also recorded twice daily by the 
children, based on the Wong-Baker FACES Pain 
Rating Scale. The FACES instrument is rapidly, 
readily comprehensible, and it is preferred by 
children of all ages, parents, nurses, and researchers. 
It is applied to children over five years of age, and it 
has high reliability and validity.14,18,20

Parents reported all other outcomes once daily 
by indicating yes or no to a pre-arranged set of 
questions. Children reported emotional impact by 
expressing thoughts and feelings in response to the 
surgery with words or drawings in the diary.

The duration to full recovery described the time 
required for a child to achieve full recovery, for the 
first time. A child was considered fully recovered 
when pain scores were 0 and all other parameters 
were negative for two consecutive days.

Study protocol

On postoperative days 2, 7, and 14, the researcher 
contacted the parents by phone to transmit all pa-
rameters recorded to date in the diaries. After 14 
days, parents sent both diaries to the researchers 
with a prepaid envelope that was handed to them in 
advance on the day of surgery. 

Statistical analysis

Data were analyzed with STATISTICA 8.0 and 
MedCalc Statistical Software 13.2.2 for descriptive 
and comparative statistics. Depending on levels of 
measurement and fulfillment of assumptions, we 
used the unpaired t-test, Chi²-test, Fisher Exact test, 
Mann Whitney U-test, or the Median test (for di-
chotomous comparisons between different types of 
surgery). A p-value <0.05 was considered statisti-
cally significant.

This knowledge is indispensable for managing 
the expectations of children and parents and for 
ensuring accurate postoperative follow-ups.

The purpose of this prospective study was to pro-
vide a comprehensive description of postoperative 
recovery at home after routine outpatient ENT pro-
cedures in children. In addition, we aimed to com-
pare parents’ estimations of postoperative pain with 
self-reports from their children.

Materials and methods

Participants 

Participants were recruited from February 2, 2015 
to March 18, 2015 at the Regional Hospital, Tienen 
(hospital sites were located in Tienen and Aarschot, 
Belgium). Parents of eligible children were con-
tacted by phone one week before surgery. During 
this conversation, the researcher provided informa-
tion about the study and requested verbal consent 
for a face-to-face conversation in the hospital on 
the day of surgery. In the hospital, the researcher 
again provided comprehensive information to par-
ents and children. Subsequently, the parents pro-
vided oral and written informed consent, and the 
children provided informed assent, to participate in 
the study. In accordance with Belgian legislation, 
informed assent was requested when the parents 
and the researcher deemed that the child could suf-
ficiently understand the research content.

Children were eligible for recruitment when they 
met the following inclusion criteria: scheduled for 
outpatient ENT surgery at the Regional Hospital, 
Tienen (at a Medical Center in Tienen or Aarschot); 
required insertion of ventilation tubes, adenoidec-
tomy, tonsillectomy, or a combination of these pro-
cedures; was between 1 and 16 years of age on the 
day of surgery; had a condition rated as I or II with 
the American Society of Anesthesiology Score; 
could speak Dutch (parents). Children with severe 
chronic conditions or cognitive and/or physical im-
pairments were excluded, due to the expected asso-
ciated complexity of postoperative recovery.

Approval was obtained from the Ethics Commit-
tees of the Katholieke Universiteit (KU), Leuven, 
Regional Hospital, Tienen, and University Hospi-
tals, Leuven.

Measures

On the day of surgery, children aged 6 years and 
all parents received a diary to take home. For 14 
days after surgery, the diaries were used to record 
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Results

Participants

Sixty-nine consecutive children were included 
in the study (Figure 1). Patient demographics are 
shown in Table 1. Perioperative analgesia and se-
dation in both medical centers are described in  
Table 2.

Postoperative recovery

Forty-three children received only ventilation 
tube insertions. The average recovery time was 
4.6 days, and symptoms were most intense during 
the first three days. Of these children, 7% required 
more than 15 days for full recovery. The median 
duration to full recovery was 4.0 days (interquartile 
range 3 – 5.5). The median pain level ranged from 
0.0 to 4.0 out of 10. Parents reported that 60.5% 
of children experienced pain on day 0, and this 
proportion dropped to 9.3% on day 14. Children 
reported that 100% experienced pain on day 0, 
and none experienced pain after day 7. On day 0, 
nausea or vomiting was least prevalent (4.7%), 

Figure 1 
Flowchart of patient selection among children scheduled for outpatient ENT surgery

followed by problems with eating and taking in 
fluids (7.0%), other types of discomfort (7.0%), 
and sleep disturbances (14.0%). During recovery, 
32.6% of children experienced an emotional impact 
and/or behavioral changes. Each parameter showed 
a declining trend from day 0 to day 11. However, 
starting on day 12, the prevalence of symptoms 
increased again, and new problems appeared after 
the initial recovery. Parents reported problems like 
otitis, laryngitis, or colds.

Twenty-six children received more extensive 
ENT surgery (adenoidectomy and/or tonsillectomy, 
with or without ventilation tube insertion). The 
average recovery time was 6.2 days, and 12% 
of children required more than 15 days for full 
recovery. The median duration to full recovery was 
4.5 days (interquartile range 3 - 8). Parents reported 
that 84% of children experienced pain after surgery. 
The prevalence of pain was high on day 1, but 
the proportion of children with pain decreased 
gradually from day 0 to day 14. On day 14, parents 
reported that 15.4% of children experienced pain 
and 16.7% of children reported feeling pain. The 
median pain level ranged from 0.0 to 4.0 out of 10. 
Nausea or vomiting occurred in 20.0% of children 
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on day 0, and this proportion was reduced to 0% 
on day 3. Problems with eating and taking in fluids 
were the most prevalent (44.0% to 38.5% on day 
0 to 2); these problems only fully disappeared on 
day 10. On day 0, 24.0% of children had sleep 
disturbances, and these disturbances diminished 
gradually. Emotional impacts and behavioral 
changes were both present in 36.0% of children on 
day 0. The behavioral changes lasted longer (up to 
day 13) than the emotional impact (up to day 8). 
Other types of discomfort remained continuously 
present to a limited extent in 4.0 to 23.1% of 
children. Similar to our findings among children 
that received ventilation tube insertions, we noticed 
an increase in pain, nausea or vomiting, problems 
with eating and fluid intake, and sleep disturbances 
on day 14, after an initial recovery. In this group, one 
child underwent rehospitalization, due to a severe 
surgical site infection after an adenotonsillectomy. 

On day 5, the prevalence of problems (e.g., pain) 
often increased in both groups. This increase may 
have been explained by a reduction in medication 
or returning back to school or day care, but we did 
not investigate the reasons for this observation.   

Qualitative results

When a parameter was marked ‘Yes’ in the diary, 
space was provided to clarify the problem. Table 3 
summarizes the clarifications of problems written 
by parents for the various parameters.

Table 2
Perioperative analgesia and sedation during outpatient pediatric ENT surgery 

Medical center, Aarschot Medical center, Tienen

Preoperative medication

-	 Local anesthetic (IN)
-	 Sedative (IN)

-	 Local anesthetic (S)
-	 Sedative (S)
-	 Paracetamol (S)

Medication during operation

-	 Sevoflurane inhalation for general anesthesia, with 
or without a mixture of oxygen and nitrous oxide for 
maintenance

-	 Analgesia for adenoidectomy and tonsillectomy: 
paracetamol, with or without ketorolac tromethamine

-	 Sevoflurane inhalation for general anesthesia
-	 Supplementary analgesia, based on clinical judgment

Postoperative medication and at home

-	 Paracetamol or NSAID (IN) -	 Ventilation tube insertion and adenoidectomy: 
paracetamol (IN)

-	 Tonsillectomy: NSAID (S, until pain had fully 
disappeared)

ENT: ear, nose, throat; IN: if necessary; S: systematically; NSAID: nonsteroidal anti-inflammatory drug

Table 1
Demographic characteristics of children scheduled for 

outpatient ENT surgery

Characteristic Number (%)
Number of children, N 69
Eligible for self-report 10
Children that completed self-reports (% of 
eligible children) 10 (100)

Age, years; mean ± standard deviation 3.3 ± 2.3
Sex
Boys 42 (61)
Girls 27 (39)
Medical center
Aarschot 37 (54)
Tienen 32 (46)
Type of surgery
Insertion of ventilation tubes 43 (62)
More extensive ENT surgery 26 (38)
Adenoidectomy 2 (3)
Tonsillectomy 1 (1)
Insertion of ventilation tubes + 
Adenoidectomy 16 (23)

Adenoidectomy + Tonsillectomy 5 (7)
Insertion of ventilation tubes + 
Adenoidectomy + Tonsillectomy 2 (3)

Values represent number of children (%), unless otherwise 
indicated. ENT: ear, nose, and throat
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0.04) and more behavioral changes on day 1 (p = 
0.04). These results indicated that discomfort dur-
ing postoperative recovery was clearly different 
between these two groups. Nevertheless, the dura-
tion to full recovery was not significantly different 
between groups (p = 0.12).

Comparison between parent and child estimations 
of postoperative pain

We constructed a Bland-Altman plot to compare 
the parents’ estimations of postoperative pain with 
self-reports from the children (Figure 3). The self-
reports from the children were considered the gold 
standard. Although the mean difference was only 
-0.1, the wide range of points above and below the 
mean indicated a systematic error. The variation in-
dicated that the parents did not consistently under-
estimate or overestimate pain, but they generally 
had difficulty estimating the severity their child’s 
pain.

Discussion

This study addressed the current lack in the lit-
erature of a comprehensive description of post-
operative home recovery after routine outpatient 
ENT procedures in children. With this knowledge, 
caregivers can move to a more consistent interdis-
ciplinary approach and a higher quality of care by 

In addition, children could express their thoughts 
and feelings in response to the surgery by writing or 
drawing in the diary. Of the 10 children over age 6 
that received a diary to take home, only 5 utilized 
the provided space. Unfortunately, the information 
provided by the children in their diaries was too 
limited to enhance our understanding of the emo-
tional impact on the child.

Comparison between different types of surgery

We next compared postoperative recovery be-
tween patients that received ventilation tube inser-
tions and those that received more extensive ENT 
surgery (adenoidectomy and/or tonsillectomy, with 
or without ventilation tube insertion; Figure 2a-e). 

We tested each variable to discover significant 
differences between the different surgery groups. 
We found that children that received more exten-
sive ENT surgery experienced significantly more 
pain on day 0 (p<0.001), day 1 (p<0.001), day 2 
(p = 0.03), and day 3 (p = 0.03) than those that re-
ceived only ventilation tube insertion. In addition, 
pain occurred in a significantly larger proportion of 
children with extensive surgery compared to those 
with tube insertions alone, from day 0 (p<0.01) to 
day 10 (p = 0.04). Compared to the ventilation tube 
insertion group, the extensive ENT surgery group 
had significantly more problems with eating and 
fluid intake on day 0 (p<0.001), day 1 (p<0.001), 
day 2 (p<0.01), day 6 (p = 0.04), and day 7 (p = 

Table 3
Clarification of problems observed in children after outpatient ENT surgery

Variables Clarification

(Location of) Pain Ears; teeth; throat; stomach; infusion; everywhere

Nausea or vomiting Nausea; nausea and vomiting

Problems regarding eating and fluid intake Decreased appetite; pain when swallowing; not eating; not wanting to eat; 
appetite significantly greater than normal

Sleep disturbances Waking up more frequently or earlier than usual; waking up in pain; crying; 
restless sleep; sleeping more than usual; snoring; difficulty falling asleep; intense 
dreams; anxiety

Emotional impact Upset; confused; agitated; irritable; irritated; sad; melancholic; downhearted; 
unhappy; anxious; cautious; angry; moody; upset; emotional; fickle; cheerful; 
happy; relieved

Behavioral changes Tearful; affectionate; hard to say goodbye; whining; isolating him/herself; 
introversion; quiet; restless; high energy; hyperactive; impatient; aggressive; 
hysterical; stubborn; tired; not playing; no energy; passive; calm; better speech; 
louder speech; repeating everything; sweet; opening up; better/worse hearing; 
alert; not speaking; nasal speaking to avoid using the throat

Other types of discomfort Fever; otitis; itching in the ears; sensitive ears; laryngitis; otitis and laryngitis; 
hoarseness; nosebleed; gastroenteritis; diarrhea; colds; runny nose; chicken-pox
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minimally monitored. However, the present study 
showed that this type of discomfort was certainly 
not negligible.2-15

This study revealed a significant difference be-
tween postoperative recovery after ventilation tube 
insertion (n = 43) and more extensive ENT surgery 
(n = 26). Due to the heterogeneity within the more 
extensive ENT surgery group, we performed an ad-
ditional post hoc analysis of this group to explore 
the impact of tonsillectomy. We found that the ton-
sillectomy group (with or without ventilation tube 
insertion or adenotomy, N = 8 cases) had a longer 

carefully preparing the child and parents before a 
procedure and improving the accuracy of the post-
operative follow-up.

Our findings on postoperative recovery after 
outpatient ENT surgery in children were consis-
tent with existing literature, except in the defined 
behavioral changes and problems with eating and 
fluid intake. We found that these types of discom-
fort were more intense and longer-lasting than de-
scribed to date; therefore, their impact should not 
be underestimated. In addition, in previous studies, 
discomfort after ventilation tube insertion was only 

Figure 2 
Frequency of symptoms compared between patients that re-
ceived ventilation tube insertion (solid lines) and those that re-
ceived more extensive surgery (dotted lines). The frequencies 
of symptoms for 14 days after surgery are shown for (a) pain, 
reported by parents (light lines) and patients (heavy lines); (b) 
nausea or vomiting (light lines) and problems with eating and 
fluid intake (heavy lines); (c) sleep disturbances (light lines) 
and behavioral changes (heavy lines); (d) emotional impact; 
and (e) duration to full recovery

A D
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might be to administer a dose in the early morn-
ing (3-5 a.m.) to ensure continuous pain relief and a 
comfortable sleep.21

Our Bland-Altman plot showed that parents gen-
erally had difficulty estimating their child’s pain 
severity. These findings were consistent with exist-
ing research about pain in children rated by proxy-
report, and we confirmed that parental assessments 
of pain were only estimates of a child’s experience. 
Self-reports from children should be considered the 
gold standard, and they should be measured, when-
ever possible, with an accurate tool.16-19,22

Our study protocol was based on the STROBE 
checklist for observational studies to enhance meth-
odological quality. However, our results should be 
interpreted with some caution, due to a few limita-
tions. First, our convenience sample may have un-
dermined the external validity of the results. This 
choice was made for pragmatic reasons, as part of a 
university essay. Second, disappointingly, only 10 
children were old enough to record their pain and 
emotional impact. Nevertheless, all children eligi-
ble for self-report agreed to participate in the study. 
Third, although the Wong-Baker FACES Pain Rat-
ing Scale is very reliable and valid, it raises one 
concern. As described by Tomlinson et al.,18 the 
depiction of emotion can be confused with pain in-
tensity in the faces. For example, depictions of tears 
or a smile can cause children to confuse pain with 
affect. However, those authors minimized this limi-
tation and argued that most children could under-
stand that the scale represented a continuum, from 
no pain to the most pain, and therefore, they were 
able to rate pain from 0 to 10.18

In future research, an accurate difference should 
be made between Emotional impact and Behav-
ioral changes, because some parents confused these 
problems. Based on a literature search, we found 
that the Post Hospitalization Behavior Question-
naire and the State Trait Anxiety Inventory for 
Children would be adequate instruments for more 
reliable reporting.15,23-25

This study did not include a specific postop-
erative problem described by Dalesio et al.26 They 
showed that the two most common respiratory com-
plications that occur within two hours after adeno-
tonsillectomy surgery were desaturation and airway 
obstruction. Therefore, an interesting complement 
to this study could be to investigate and describe 
acute problems in the immediate postoperative pe-
riod, such as respiratory problems and postopera-
tive bleeding.26

We did not focus on perioperative sedation and 
analgesia in this study. This shortcoming could be 
addressed in future research by exploring the im-

mean postoperative recovery time (12.6 days) com-
pared to the non-tonsillectomy group (N = 18 cases, 
mean recovery = 4.3 days; p < 0.001). Compared to 
the tonsillectomy group, the symptoms in the non-
tonsillectomy group were remarkably less preva-
lent and took less time to disappear; moreover, the 
non-tonisllectomy group had significantly lower 
pain prevalence and severity from day 0 to day 11 
(p-values range from <0.001 to 0.04); significantly 
less nausea or vomiting on day 0 (p = 0.01) and 
day 2 (p = 0.02); significantly less sleeping distur-
bances on day 3 (p = 0.01) and day 4 (p = 0.01); 
significantly less emotional impact on day 1 (p = 
0.02) and day 5 (p = 0.05); significantly less prob-
lems with eating and fluid intake from day 1 (p < 
0.01) to day 6 (p < 0.01), day 8 (p = 0.02), and 
day 9 (p = 0.02); and significantly less behavioral 
changes from day 0 (p < 0.01) to day 5 (p < 0.001). 
Our findings demonstrated that tonsillectomy had a 
large impact on postoperative recovery. Consistent 
with our results, the current literature has indicated 
that postoperative recovery from tonsillectomy was 
more severe than recovery from an adenotomy or 
insertion of ventilation tubes alone.2,3,7,11,12,14

We found that many parents reported that (among 
other sleep disorders) their child had been waking 
up in pain. Hannam et al.21 described a phenome-
non that could explain this finding. Many parents 
administered a final dose of analgesia at bedtime 
(around 8 p.m.), which typically wore off at 4 a.m. 
in the morning; consequently, the child woke up in 
pain. To address this sleep disorder, one solution 

Figure 3 
Comparison of pain estimations from parents and children. 

Bland-Altman plot shows the difference between the pain 
scores reported by parents and their child (Y-axis) compared 
to the pain score reported by the child (gold standard, X-axis); 
each colored symbol represents a single child (some children 
had multiple records); Lines indicate the mean difference (solid 
line) and ± 1.96 ´ standard deviation (dashed lines)
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Conclusion

In conclusion, an adequate description of post-
operative recovery after outpatient ENT surgery in 
children is indispensable for a careful preparation of 
the child and his parents and for an accurate postop-
erative follow-up. We showed that recovery varied 
with the type of surgery; postoperative discomfort 
was most severe after an adenoidectomy and/or 
tonsillectomy. We also found that self-reports from 
children should be considered the gold standard for 
reporting postoperative pain and emotions.
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