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Summary

Background: Adenoidectomy (AD) and adenotonsillectomy (ATE) are fre-

quently occurring and often painful interventions in children. In literature, it is

very prevalent that postoperative pain in children following ATE is hard to con-

trol. The purpose of this study was to evaluate the prevalence and severity of post-

operative pain in children undergoingAD andATE in the ambulatory setting.

Methods: A prospective cohort study was performed including 167 children

aged 0–12 years, undergoing AD using an adenotome and ATE using the

guillotine technique in day care. Children undergoing AD received acetami-

nophen pre- and postoperatively. Children undergoing ATE received acet-

aminophen and diclofenac preoperatively, sufentanyl postoperative and a

prescription of around-the-clock treatment with acetaminophen and diclofe-

nac at home. Pain intensity and analgesic consumption were recorded in hos-

pital using the Faces, Legs, Activity, Cry and Consolability-scale (FLACC),

as well as during a 1-week follow-up period at home using the Parents’ Post-

operative Pain Measure (PPPM) and Visual Analogue Scale (VAS) scores.

Results: All children left the recovery room with adequate pain scores and

were discharged with a median VAS of two after ATE and one after AD. The

PPPM and VAS scores were highest at the first measurement at home for AD

patients (VAS = 2.0 and PPPM = 1.5) and ATE patients (VAS = 4.5 and

PPPM = 9). On the second postoperative day, AD patients scored 0.0 points

on both VAS and PPPM. ATE patients scored at that time 3.0 point on the

VAS and 6.0 points using the PPPM. Despite high adherence to pain treat-

ment, daytime activities normalized after an average of 2 and 7 days after

AD and ATE, respectively.

Conclusion: Examination of the PPPM and VAS scores illustrated that chil-

dren undergoing AD were comfortable with acetaminophen as a single anal-

gesic, whereas children undergoing ATE experience significant pain for up to

two postoperative days when treated with acetaminophen and diclofenac.

Introduction

Tonsillectomy is one of the most frequently performed

and most painful surgical interventions in children (1,2).

Oropharyngeal pain is considered to be the main cause

of morbidity, resulting from decreased oral intake,

dysphagia, dehydration and weight loss (1). However,

there is still no consensus on optimal prevention and

treatment of postoperative pain after tonsillectomy in

children (1).
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There are two surgical techniques to perform tonsil-

lectomy: a dissection and a guillotine technique, with the

latter being less painful and resulting in less peri- and

postoperative hemorrhage (3). Recent research suggests

that pain after (dissection) tonsillectomy is often inade-

quately treated (4,5). Little is known about tonsillec-

tomy using the guillotine technique which in one article

has been reported to range from 2 to 4 days (6). Fur-

thermore, a substantial part of the postsurgical pain will

be experienced at home since tonsillectomy is mostly

performed in day care.

In the present study, we therefore aimed to investigate

the severity and duration of postoperative pain in hospi-

tal and at home after adenoidectomy (AD) and guillo-

tine adenotonsillectomy (ATE). We hypothesized that

our standard therapy with acetaminophen for AD

patients and supplemental diclofenac for ATE patients

results in adequate postoperative pain treatment. There-

fore, we evaluated the postoperative pain both in hospi-

tal and at home in children in which AD or ATE was

performed in day care treatment.

Methods

Study design

The study was designed as a prospective observational

cohort study. The Institutional Review Board of the

University Medical Center Utrecht assessed the study

protocol and concluded that this study did not need

approval since it does not fall under the Dutch Medical

Research Involving Human Subjects Act as no patients

were submitted to investigational actions or imposed

any behavioral changes. Local feasibility was reviewed

and approved by the assessment committee for scientific

research of the Gelderse Vallei Hospital. Written

informed consent was obtained from the parents of all

patients.

Patients

All consecutive children aged 0–12 years who under-

went elective ambulatory AD or ATE with or with-

out placement of tympanostomy tubes, performed in

the period from June to September 2012 in a non-

academic primary referral teaching hospital (the Gel-

derse Vallei Hospital in Ede, the Netherlands), were

eligible for inclusion in the study. Exclusion criteria

included American Society of Anesthesiology (ASA)

physical status III or IV, any reason for postopera-

tive clinical admission, impaired cognitive or mental

abilities of the child and/or a language barrier with

the parents.

Patients and their parents were recruited and

informed during the visit at the preoperative evaluation

clinic and received an information letter. In a subse-

quent telephone consult a few days prior to the day of

surgery, parents were given the opportunity to ask ques-

tions. Written parental consent was obtained on the day

of surgery.

Anesthetic technique

Prophylactic pain treatment was protocolled. All

patients received preoperative acetaminophen supposi-

tory (8–11 kg: 240 mg; 11–15 kg: 360 mg; 15–25 kg:

500 mg; 25–35 kg: 740 mg; >35 kg: 1000 mg). For

patients undergoing ATE, diclofenac suppository was

added (<25 kg: 12.5 mg; >25 kg: 25 mg). At the request

of the patient, anesthesia was induced by inhalation

anesthesia with sevoflurane in oxygen or with intrave-

nous propofol. Anesthesia was maintained using sevo-

flurane in all patients. Alfentanil was given in a dose of

10–15 lg∙kg�1.

At the post-anesthesia care unit (PACU), sufentanyl

was administered (0.05 lg∙kg�1 loading dose, subse-

quent doses 0.025 lg∙kg�1 optionally) in all children

who underwent ATE. In children who underwent AD,

sufentanyl was not given as a standard treatment, but in

case of severe pain, sufentanyl could be administered at

the discretion of the attending anesthesiologist.

Written postoperative pain schedule was provided to

the parents and consisted of acetaminophen 25 mg∙kg�1

suppository (rounded to 120, 240, 360, 500 or 1000 mg).

In AD patients, administrating acetaminophen was left

to the discretion of the parents. In ATE patients, parents

were strongly advised to administer acetaminophen 3

times a day during the first week and to add diclofenac

suppository (<20 kg: 12.5 mg; 20–40 kg: 25 mg; >40 kg:

50 mg) twice daily for five postoperative days.

Surgical technique

Tonsillectomy was performed using the guillotine tech-

nique which compresses and holds the base of the tonsil,

while the tonsil is peeled out (7). If necessary, the

diathermia could be used to stop bleeding. AD was

performed using an adenotome.

Pain scores

The FLACC-score, measured by attending pediatric

(recovery) nurses, was used to quantify in-hospital pain

(8). The FLACC-score was originally validated for chil-

dren up to 7 years and has recently been validated for

children up to 16 years (9). The highest FLACC-score
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at the PACU and day care ward was recorded as well as

at admission and discharge from these wards. At home,

the parents were asked to fill in a questionnaire based on

both VAS and the PPPM (10). The parents were

instructed to score the pain of their child as an average

of the time gone by since the last score (10). This infor-

mation was also provided on the first page of the ques-

tionnaire. Pain at home was scored twice on the day of

surgery, three times on the first postoperative day and

from the second day onward once a day until the sev-

enth postoperative day. A VAS- or FLACC-score of 4

or higher or a PPPM of 6 or higher was considered sig-

nificant (8,10). Furthermore, we asked the parents:

‘How many days after surgery daytime activities nor-

malized in your child (nursery, kindergarten, school,

home or otherwise)?’.

Statistical analysis

The characteristics of the ATE and AD patients were

compared using descriptive statistics (Student’s t-test,

chi-square test, Mann–Whitney-U test or Fisher’s exact

test where appropriate) The in-hospital and home-mea-

sured pain scores were analyzed by boxplots, presenting

median (thick lines), 25 and 75 percentile (boxes), with

dashed whiskers representing the range of data points

within 1.5 times the interquartile range, and by nonpara-

metric block analysis of variance (Friedman) tests. A P

value <0.05 was considered statistically significant.

All analyses were conducted using R (version 2.15.2;

R Foundation for Statistical Computing, Vienna,

Austria).

Results

In the study period, 181 patients were eligible for inclu-

sion. Fourteen children were excluded, one because of

autism, one because of a parental language barrier, and

in twelve children, no informed consent was obtained.

None of the patients were excluded after surgery. In

total, 167 (ATE = 89, AD = 78) patients were included

in the study. Tympanostomy tubes were placed in 72%

of the AD group (n = 56) and in 30% of the ATE group

(n = 27). Characteristics of the cohort are presented in

Table 1.

The majority of the children (n = 161, 96%) chose

inhalation induction with sevoflurane in oxygen. Of the

children undergoing ATE, 40 children (45%) were intu-

bated. In one case, a child undergoing AD was intubat-

ed as a precaution measure because of a bronchospasm

that occurred during previous anesthesia. Succinylcho-

line was used in eight children. In one ATE case, the sur-

gical technique was converted to dissection because not

all tonsillar tissue could be removed using the guillotine

technique. Diathermia to control bleeding was used in

one (other) patient. There were no cases of postopera-

tive hemorrhage in our study population.

The ATE patients had significantly more pain than the

AD patients at entering the PACU (P < 0.01), highest

score at the day care ward (P = 0.03) and at discharge

from the hospital (P < 0.01, Table 2). The AD patients

had no pain on arrival at the PACU (median

FLACC = 0.0, interquartile range 0.0–1.0) During the

PACU stay, the pain increased to 4.0 (IQR 2.0–7.0) and
decreased after treatment to 2.0 (IQR 0.0–4.0) when

leaving the PACU. On entering the day care ward, the

FLACC was 4.0 (IQR 2.0–6.0), which was also the high-

est during their stay at the day care ward and dropped to

0.0 (IQR 0.0–1.0) at time of discharge from the hospital.

The same but higher pattern was observed for ATE

patients; the FLACC was 3.0 (IQR 0.0–6.3) on enter-

ing the PACU. The maximum FLACC was 5.0 (IQR

4.0–7.0) and decreased after treatment to 1.0 (IQR

0.0–3.0) when leaving the PACU. On entering the day

care ward, the FLACC was 4.0 (IQR 3.0–6.0),
increased to a median of 5.0 (IQR 4.0–6.0) and

reduced to 1.0 (IQR 0.3–2.0) at time of discharge. The

pain in the children after dissection tonsillectomy and

after diathermia was moderate (maximum FLACC: 4

and 5, respectively).

Of the 167 included patients, 132 questionnaires

(79%) were returned and available for analysis. The

PPPM and VAS-scores were highest at the first measure-

ment at home (AD patients: VAS = 2.0, IQR 1.0–4.0;
PPPM = 1.5 IQR 0.0–6.0 and ATE patients: VAS = 4.5

Table 1 Characteristics of the cohort (n = 167)

Adenoidectomy

(n = 78)

Adenotonsillectomy

(n = 89)

P

value*

Median age in

months (IQR)

35 (17–57) 54 (39–69) <0.01a

Median weight

in kg (IQR)

15 (11–19) 17 (15–22) <0.01a

Male gender 48 (61.5) 42 (47.2) 0.09b

ASA

1 68 (87.2) 84 (94.4) 0.18b

2 10 (12.8) 5 (5.6)

Tympanostomy 56 (71.8) 27 (30.3) <0.01b

Median length

of stay in

hours (IQR)

1:43 (1:33–2:00) 4:58 (4:35–5:21) <0.01a

Values are numbers (%) unless otherwise indicated.

ASA, American Society of Anesthesiologists; IQR, Interquartile

range.

*P values were obtained using aMann–Whitney-U test; bchi-square

test.
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IQR 4–6; PPPM = 9 IQR 0–11) Figures 1 and 2. In the

children undergoing AD, 25% to 35% of the children

had significant pain at the first moment at home

(VAS ≥ 4 and PPPM ≥ 6), which decreased to 0% on

the third postoperative day (Figure 3). More than three

quarters of the children after ATE had significant pain

on the day after surgery at home (78% VAS ≥ 4 and

93% PPPM ≥ 6) which decreased slowly to 3% and

12%, respectively, on the seventh postoperative day

(Figure 3). In the AD and ATE group, daytime activi-

ties according to the parents normalized after an average

of 2 and 7 days, respectively.

All patients received acetaminophen before surgery.

On the first postoperative day, acetaminophen was given

in 25% of the children undergoing AD, which reduced

Table 2 Pain scores measured at postanesthesia care unit and day

care with FLACC

AD patients ATE patients

At entering the PACU 0 (0–1) 3 (0–6)

Highest score at the PACU 4 (2–7) 5 (4–7)

At discharge from the PACU 2 (0–4) 1 (0–3)

At entering the day care ward 4 (1–5) 4 (3–6)

Highest score at the day care ward 4 (2–6) 5 (4–6)

At discharge from the hospital 0 (0–1) 1 (0–2)

Numbers are medians (interquartile range).

AD, Adenoidectomy; ATE, Adenotonsillectomy; FLACC, Faces, legs,

activity, cry and consolability; IQR, Interquartile range; PACU, postan-

esthesia care unit.
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to 7% on the seventh postoperative day. Among the

children who underwent ATE, parents administered

acetaminophen in, respectively, 95%, 86%, 86%, 80%,

75%, 59% and 44% on the seventh postoperative day.

In all ATE patients, preoperative diclofenac was given.

Diclofenac was given in 97% on the first postoperative

day; this descended via 89%, 88%, 81%, 53% to 9% on

the sixth postoperative day. Median amounts of analge-

sics are 3.0 doses∙day�1 for acetaminophen and 2.0

doses per day for diclofenac until the fourth postopera-

tive day, which corresponded to the prescribed amounts

(Table 3). Acetaminophen was given for an average of

4.5 days. Diclofenac was given for an average of

3.8 days.

Discussion

In the present prospective observational cohort study,

we quantified postoperative pain after ATE using the

guillotine technique and AD using the adenotome in

children. Postoperative pain in children undergoing AD

is adequately treated using acetaminophen. In contrast,

children undergoing ATE experience significant pain for

up to 2 days after surgery despite around-the-clock use

of acetaminophen and diclofenac. Daytime activity after

ATE in the opinion of parents normalized after 7 days.

Adenoidectomy resulting in little postoperative pain

is consistent with previous findings (11). ATE being a

painful intervention in children has also been previously

described (1,4). The pain scores after ATE using the

PPPM at the first and second postoperative day in the

present study (7 and 6 resp.) were slightly lower than

previously reported pain scores by Fortier et al. (8.5 and

7.2 resp.) (12). This difference might be explained at first

by a different operation technique. It is known that

tonsillectomy using the dissection technique is more

painful than when the guillotine technique is used (3).

Secondly, by differences in treatment regime at home

(acetaminophen with codeine vs acetaminophen and dic-

lofenac). Thirdly, previous studies showed that parents

tend to give too few analgesics to their children (13,14).

In our study, parents of children undergoing ATE gave

analgesics as prescribed in an adequate amount and

dose, possibly due to extensive instruction and maybe as

a side effect of participation in this study.

Effective management of postoperative pain at home

is influenced by factors including medication factors

(inadequate strength, inappropriate drug, painful to

swallow, poor palatability, and adverse effects), system

factors (poor discharge instructions, poor communica-

tion, access to medication), parental factors (misconcep-

tions, knowledge deficits, poor assessment of pain and

culture) and child factors (bad taste, painful swallowing

and adverse effects) (5). We prescribed suppositories

following a standardized protocol with extensive

instructions, which might have overcome some of the

limitations (inadequate strength, inappropriate drug,

painful to swallow, poor palatability) and might explain

the rather high medication adherence. In children under-

going ATE, the medication compliance is dropping from

100% on the day of surgery to around 80% on the

fourth postoperative day for both diclofenac and acet-

aminophen. On the fourth postoperative day, a median

VAS of 2 and a median PPPM of four were measured,

whereas almost 45% of the patients had significant pain

(PPPM > 6). This indicates that although the children

were having mild pain, in approximately 80% parents

were still administrating analgesics to their child.

Finally, child factors were described (refusing medica-

tion, difficulty swallowing, varied expression of pain and

anxiety) (5).

During in-hospital stay, nurses can estimate a child’s

pain and administer analgesics. At home, this task is

handed over to the parents. Despite the pain schedule of

acetaminophen and diclofenac that was adequately fol-

lowed in the majority of the children, pain scores were

Table 3 Amount of analgesics used

AD Median

(IQR) ACM

ATE Median

(IQR) ACM

ATE Median

(IQR) DCL

% of Parents*

AD, ACM

% of Parents*

ATE, ACM

% of Parents*

ATE, DCL

Day of operation 2.0 (1.0–2.5) 3.0 (3.0–4.0) 2.0 (2.0–3.0) 100 100 100

1st day postoperative 1.0 (1.0–2.0) 3.0 (3.0–3.0) 2.0 (2.0–2.0) 24.6 95.3 96.9

2nd day postoperative 1.0 (1.0–1.75) 3.0 (2.0–3.0) 2.0 (2.0–2.0) 13.1 85.9 89.1

3rd day postoperative 1.0 (1.0–1.0) 3.0 (2.0–3.0) 2.0 (2.0–2.0) 4.9 85.9 87.5

4th day postoperative 1.0 (1.0–2.0) 3.0 (2.0–3.0) 2.0 (1.25–2.0) 9.8 79.7 81.3

5th day postoperative 1.0 (1.0–1.25) 2.0 (2.0–3.0) 1.0 (1.0–2.0) 9.8 75.0 53.1

6th day postoperative 1.0 (1.0–1.0) 2.0 (1.0–3.0) 1.0 (1.0–1.0) 3.3 59.4 9.4

7th day postoperative 1.0 (1.0–1.0) 2.0 (1.0–3.0) 6.6 43.8 0.0

*Percentage of parents administrating analgesics to their children.

ACM, acetaminophen; AD, adenoidectomy; ATE, adenotonsillectomy; DCL, diclofenac; IQR, interquartile range.
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higher than was considered acceptable (VAS-score of 4

and PPPM-score of 6) on the first two postoperative

days.

The use of diclofenac in postoperative pain protocols

has been criticized because of the risk for postoperative

bleeding (1). However, a review concluded that the use

of NSAIDs dose not increase postoperative hemorrhage

and therefore can be used safely for the treatment of

postoperative pain after tonsillectomy (15). There was

no postoperative bleeding in the present study, but the

sample size was too small to draw any conclusions about

the risk of diclofenac on postoperative bleeding.

Besides acetaminophen and an NSAID, other medica-

tion might be added to pain treatment protocols for

ATE. Several studies reported that a single intravenous

dose of dexamethasone before surgery reduces the pain

with one point on the visual analogue scale at least in

the first 24 h (1,15). There is no consensus concerning

the dose, although 0.5 mg∙kg�1 was the most frequently

used dose. Kim et al. (16) found that the administration

of 1.0 mg∙kg�1 dexamethasone is not more effective

than administrating 0.0625 mg∙kg�1. Furthermore,

recent studies reported that topical infiltration with

tramadol, lidocaine, ketoprofen or ropivacaine results in

less postoperative pain in the first 24 h (17–19). Intrave-
nous tramadol seems to have no beneficial effect (19,20).

Mohamed et al. (21) reported that administrating

dexamethasone i.v. together with infiltration of the peri-

tonsillar fossa with bupivacaine is more effective than

using either intervention alone.

The use of opioids to treat pain in children after ton-

sillectomy is controversial. Kelly et al. (22) reviewed

that opioid use in children had led to death in several

cases, especially in children suffering from obstructive

sleeping apnea.

In the studies mentioned above, the dissection tech-

nique was used to perform tonsillectomy, whereas in the

present study, the guillotine technique was used. It is

certainly worthwhile to further investigate the addition

of dexamethasone to reduce pain in children undergoing

tonsillectomy using the guillotine technique. Finally,

education of the child and parent concerning postopera-

tive pain is likely to be valuable (1,23).

Several limitations of the study need to be addressed.

Although the response rate of the patient questionnaires

was high (79%), selection bias can influence the results

both ways; either, parents whose children were in a lot

of pain might not fill in the questionnaire because chil-

dren asked a lot of their time and attention, or parents

might be extra motivated to fill in the questionnaire

when their child was in a lot of pain, while parents of

children without pain might omit to fill in the question-

naire.

Furthermore, despite an objective pain measurement

scale, the scores were filled in by different nurses at the

PACU and day care ward which might have influenced

the results. Nurses from the PACU, for example, might

underestimate pain, because they see much more chil-

dren in pain than nurses from the day care ward. This

might explain our observation that patients left the

PACU with a FLACC of 2 for AD and 1 for ATE, while

when admitted to the ward (approximately 5 min later),

the pain was scored 4 for both groups. However, this

difference could also be explained by the transfer to the

ward itself, which might be uncomfortable and painful.

Additionally, the first measurement of pain at enter-

ing the PACU was underestimated because some of the

children were still asleep and therefore scored 0 points at

entering the PACU.

In conclusion, AD is less painful than ATE and

requires less analgesics at home. Furthermore, despite a

combined therapy of around-the-clock acetaminophen

and diclofenac, children still suffer from significant pain

for up to 2 days after ATE using the guillotine

technique.
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