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Abstract
Background: Endoscopic tonsillectomy is associated with postoperative pain. Postoperative pain management remains to be
improved in children. We aimed to investigate oxycodone preemptive analgesia in children undergoing endoscopic plasma total
adenotonsillectomy.

Methods: 166 children with adenotonsillar hypertrophy were recruited at Wuhan Children’s Hospital between 08/2016 and 03/
2017. They were randomly assigned to receive SPOA (postoperative sufentanil), SPEA+SPOA (preemptive sufentanil and
postoperative sufentanil), and OPEA+SPOA (preemptive oxycodone and postoperative sufentanil). The primary endpoint was serum
c-fos levels. The secondary endpoints were the response entropy (RE) value, Pediatric Anesthesia Emergence Delirium (PAED) score,
FLACC score, and adverse events.

Results:c-fosmRNA levelswere increasedsignificantly after surgery in theSPOAandSPEA+SPOAgroups (P< .05). Postoperatively,
c-fos mRNA levels were higher in the SPOA group compared with the OPEA+SPOA group (P= .044). The RE values increased in all
groups after surgery (P< .05). At extubation, RE values were higher in the SPOA group compared with the SPEA+SPOA and OPEA
+SPOA groups (P< .05). The PAED scores were higher in the SPOA group compared with the OPEA+SPOA group (P= .045). In the
SPOA group, the FLACC scores were decreased at 24h after surgery vs 4hours (P= .044). Prediction probability (Pk) values indicated
that RE and c-fos mRNA levels were quantitative predictors for early postoperative stress reaction after surgery.

Conclusions: The subanalgesic dose of oxycodone (0.1mg/kg) as preemptive analgesia could improve pain after endoscopic
plasma total adenotonsillectomy in children.

Abbreviations: ANOVA = analyzed using analysis of variance, BP = blood pressure, ECG = electrocardiogram, EEG =
electroencephalogram, FLACC = face, legs, activity, cry, and consolability, IRB = Institutional Review Board, OPEA = preemptive
oxycodone, PAED = pediatric anesthesia emergence delirium , Pk = prediction probability, RE = response entropy, RE = response
entropy, SD = standard deviation, SE = state entropy, SPEA = preemptive sufentanil, SPOA = postoperative sufentanil, TIVA = total
intravenous anesthesia.
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1. Introduction

Sleep-disordered breathing (SDB) is a common health issue in
China, with a prevalence of 10.1% to 17.2% for occasional SDB
and 5.6% to 8.9% for regular SDB. SDB leads to symptoms like
daytime sleepiness that can affect school performance and
behavioral/cognitive development.[1] Adenotonsillectomy is one
of the main surgical methods to manage severe cases.[2]

Postoperative pain is common after endoscopic tonsillectomy
in children,[3] especially after the termination of total intravenous
anesthesia (TIVA) using propofol and remifentanil.[4] Sufentanil
is a synthetic opioid analgesic and is commonly used for
intraoperative anesthesia and postoperative intravenous analge-
sia.[5] Oxycodone hydrochloride is a semi-synthetic derivative of
opioid alkaloid; it is a dual agonist for both m and k opioid
receptors.[6]

The entropy value of electroencephalogram (EEG) data can be
used to determine the level of sedation.[7] EEG provides two
values: state entropy (SE) and response entropy (RE). SE
measures the depth of hypnosis, while RE measures the depth
of analgesia; therefore, RE can be considered as an indirect
measure of pain.[8] The Pediatric Anesthesia Emergence Delirium
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Figure 1. Study flowchart.
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(PAED) scale assesses the degree of emergence delirium.[9] The
face, legs, activity, cry, and consolability (FLACC) scale is used to
assess pain in children.[10] The FOS protein leads to the
expression of dynorphin and is involved in postoperative
pain.[11] Measuring the serum mRNA levels of c-fos (encoding
FOS) can be used to evaluate pain development.[11]

Therefore, in the present randomized trial, preemptive
analgesia was conducted to proactively prevent and inhibit
central and peripheral postoperative pain[12] in order to manage
the pain caused by tonsillectomy in patients with adenotonsillar
hypertrophy. Entropy index (including preoperative and post-
operative RE), PAED score, FLACC score, and serum mRNA c-
fos levels were used to evaluate the efficacy of preemptive
analgesia using oxycodone or sufentanil.

2. Materials and methods

2.1. Study design and patients

This manuscript adheres to the applicable CONSORT guidelines.
This was a randomized controlled clinical trial, registered at
www.chictr.org.cn (ChiCTR-INR-16009116, August 29, 2016).
Patients with adenotonsillar hypertrophy were recruited at the
Department of Otorhinolaryngology of the Wuhan Children’s
Hospital between August 2016 and March 2017. The study was
approved by the Institutional Review Board (IRB) of the Wuhan
Maternal and Child Healthcare Hospital. Written informed
consent was obtained from the parents or legal guardians for
minor subjects.
The inclusion criteria were:
1)
 to 9 years of age;

2)
 diagnosed with obstructive sleep apnea-hypopnea syndrome

(moderate or less: 1� apnea-hypopnea index [AHI]�10) with
or without hypoxemia (moderate or less: 75%� blood oxygen
saturation [SpO2] �92%);[3]
3)
 tonsil hypertrophy; and

4)
 met the sleep-disordered breathing surgical criteria for

adenotonsillectomy.

The exclusion criteria were:
1)
 participated in another clinical trial within 4 weeks before
enrollment;
2)
 history of long-term narcotic or opioid use;

3)
 allergy to opioids;

4)
 heart diseases (degree II or more with cardiac functional

insufficiency);

5)
 with severe hypertension;[13]
6)
 with mild to moderate hypertension, but blood pressure (BP)
higher than 140/90 mmHg before medication;[13]
7)
 hepatic or renal indexes higher than two folds of the upper
limit of normal);
8)
 drug dependency history;

9)
 dehydration (decreased peripheral perfusion, deep breathing,

decreased skin turgor, high urea, low pH, and/or large base
deficit);[3] or
10)
 developmental retardation. (Fig. 1)
2.2. Randomization and grouping

The patients were randomized using sequential sealed envelopes.
When one child was entered into the study, the envelope was
opened by a designated supervisor, and the child was randomized
2

(1:1:1) to one of 3 groups. The children were given a random ID
number. Only the ID number was used in all study paperwork
and database. The 3 groups were:
1)
 sufentanil postoperative analgesia (SPOA group);

2)
 sufentanil preemptive analgesia (SPEA+SPOA group); and

3)
 oxycodone preemptive analgesia (OPEA+SPOA group).

Sufentanil was used for postoperative continuous analgesia in
the 3 groups. Sufentanil and oxycodone were used as preemptive
analgesia before tonsillectomy in the SPEA+SPOA and OPEA
+SPOA groups, respectively. Assessors, statisticians, patients,
and their parents were blind to grouping.
2.3. Anesthesia protocol

Atropine was intramuscularly injected at 0.02mg/kg 30minutes
before operation for all patients, followed by oxygen inhalation
and intravenous induction. Remifentanil 1mg/kg and propofol 4
mg/kg were intravenously injected 3 to 5 minutes before
operation, with or without sufentanil 0.1mg/kg or oxycodone
0.1mg/kg. Cisatracurium (0.05mg/kg) was injected intravenous-
ly, and tracheal intubation was conducted after assisted
respiration for 3min. Propofol 4–12mg/kg/h and remifentanil
0.05 to 0.1mg/kg/h were infused continuously to sustain
anesthesia. Hydroxyethyl starch was injected at 10mL/kg/h to
sustain circulation stability. All operations were performed by an
experienced attending otolaryngologist. Mechanical ventilation
was used, and the tracheal tube was removed under vacuum
during the recovery period, followed with immediate clearing of
secretions and residual blood in the oropharynx. No periopera-
tive steroids were used.
The patients were observed for 15 to 30minutes before

sufentanil at 0.6mg/kg/d using a BCDB-100 electronic analgesia
pump (Shanghai BochuangMedical Equipment Co., Ltd, China).
The drug was diluted in normal saline to 100mL and
continuously injected at 4mL/h for 24hours.
2.4. Observation parameters

RE and SE were recorded using a Datex-Ohmeda S/5 monitor
(Datex Ohmeda, Helsinki, Finland). BP, electrocardiogram
(ECG), heart rate (HR), and SpO2 were monitored. The FLACC
scores were determined. FLACC varies from 0 to 10, and �5 is
considered as satisfying analgesia.[10] PAED scores were
determined as previously reported.[14] The degree of emergence
delirium increases directly with the total score.[9] The Steward
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Table 1

Baseline characteristics of the 3 groups before analgesia.

Variable
SPOA
(n=53)

SPEA+SPOA
(n=55)

OPEA+SPOA
(n=58)
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recovery scale was used to evaluate the degree of awakening in
the anesthesia recovery room.[15] The FLACC score, PAED score,
and Steward recovery scale were assessed by a single anesthetist
who did not participate in the operations and was blind to
grouping.
Male, n (%) 35 (66) 38 (69) 39 (67)
Age (years) 6.1±1.3 6.2±1.4 5.9±1.7
Body weight (kg) 13.7±6.7 14.5±5.5 13.3±7.5
ASA class I-III I-III I-III

ASA=American Society of Anesthesiologists.
2.5. Quantitative real-time PCR

The relative transcription levels of c-fos mRNA and b-actin were
determined by fluorescence quantitative RT-PCR before surgery
and 15 to 30minutes after surgery using peripheral blood serum.
Total RNAwas extracted using Trizol (Invitrogen Inc., Carlsbad,
CA)[16] and assessed by electrophoresis. The amount and purity
were determined by ultraviolet spectrophotometry. Total RNA
(1.0mg) was denatured at 65°C for 5minutes and cooled, and the
M-Mulv reverse transcriptase was added. The total reaction
volume was 20mL. The mixture was incubated at 42°C for 60
minutes before inactivation at 85°C for 5minutes. The conditions
for RT-PCR were:
1)
 denaturation at 95°C for 30 seconds;

2)
 40 cycles of denaturation at 95°C for 15 seconds and extension

at 58°C for 20 seconds; and

3)
 72°C for 90 seconds.

The relative amount of PCR products was calculated by the 2-
DDCt method. The primers were: c-fos, forward 3’-AGTT-
CATCCTGGCAGCTCAC-5’ and reverse 3’-TGCTGCTGA
TGCTCTTGACA-5’ (204bp); and b-actin, forward 3’-GTCAC-
CAACTGGGACGACAT-5’ and reverse 3’-GAGGCGTA-
CAGGGATAGCAC-5’ (209bp).
Table 2

HR, BP, and SpO comparison among the three groups before and
2.6. Endpoints and follow-up

The primary endpoint was the relative transcription levels of c-
fos. The secondary endpoints were the RE value, PAED score,
FLACC score, and adverse events.
The patients were monitored for 30minutes after operation in

the anesthesia recovery room, and they were evaluated at 4 and
24hours after operation. The adverse events were recorded by
inquiring the patients and their parents, and by physical
examinations. The awakening time was defined as from the
start of extubation to when the Steward score reached 6 in the
anesthesia recovery room.
2

after extubation.

Variable
SPOA
(n=53)

SPEA+SPOA
(n=55)

OPEA+SPOA
(n=58)

HR (bpm)
Before surgery 102±18 99±12 99±16
Extubation 124±25

∗,†,‡ 104±10 101±22
Postoperative 4 h 101±12 102±14 98±17

Mean arterial pressure (kPa)
Before surgery 13.5±0.5 13.4±0.8 13.5±0.7
Extubation 14.8±0.8

∗,†,‡ 11.5±1.2 11.8±0.9
Postoperative 4 h 11.7±0.9 10.4±0.7 11.5±0.6

SpO2 (%)
Before surgery 97.5±1.3 96.8±1.9 98.2±1.6
Extubation 97.2±1.3 97.5±2.0 97.4±1.6
Postoperative 4 h 97.5±1.3 96.8±2.2 96.9±1.8

BP=blood pressure; HR=heart rate; SpO2=blood oxygen saturation.
∗
P< .05 SPOA vs SPEA+SPOA.

† P< .05 SPOA vs OPEA+SPOA.
‡ P< .05 SPOA group, extubation vs 4hours.
2.7. Statistical analysis

The sample size was calculated by multiple populations mean
sample size estimation with two-sided a of 0.05, power of 90%,
and mean reduction of pain intensity (visual analog scale) after
treatment of 4±3 in the SPOA group, 8±4 in the SPEA+SPOA
group, and 6.5±3 in the OPEA+SPOA group. The estimated
sample size was at least 53 patients for each group. Assuming a
drop-out rate of 20%, 66 patients were needed for each group.
SPSS 17.0 (IBM, Armonk,NY)was used for statistical analysis.

Continuous data in accordance with the normal distribution
(tested with the Kolmogorov-Smirnov test) were presented as
mean± standard deviation (SD). Intergroup comparisons were
performed using analysis of variance (ANOVA) and Tukey’s post
hoc test. Intragroup comparisons were performed using the
paired t-test and repeated measures ANOVA. Categorical data
were presented as frequency (percentage) and were analyzed
using the chi-square test. The correlations were analyzed using
3

the Pearson method. The prediction probability (Pk) of RE values
and c-fos mRNA levels to the FLACC score was calculated using
the Pk MACRO software.[17] Two-sided P values< .05 were
considered statistically significant.
3. Results

3.1. Patients

A total of 262 patients were identified for possible inclusion from
August 2016 to March 2017. Among them, 52 patients were
excluded (15 for severe sleep apnea-hypopnea syndrome, 24 for
mild symptoms and no need for surgery, 2 for mental
development disorder, one for participation in another clinical
trial, 4 for hepatic or renal dysfunction, and 6 for other reasons);
210 patients with confirmed moderate or less adenotonsillar
hypertrophy were randomized. Forty-four patients were with-
drawn: massive hemorrhage (n=1), teeth, oral mucosa, or tongue
injury (n=2), insufficient blood sampling for c-fos measurement
(n=9), inappropriate timing of blood sampling (n=8), inappro-
priate handling of blood (n=6), RT-PCR technical failure (n=8),
and loss to follow-up (n=10). Eventually, 166 patients
completed the study and were included in the final analysis.
There were no significant differences among the 3 groups
regarding baseline characteristics, HR, BP, and SpO2 before and
after anesthesia (Tables 1 and 2). There were no differences in the
operative time and awakening time among the three groups
(Table 3).
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Table 3

Comparison of the relative serumc-fosmRNA levels, RE values, PAED score, FLACCscore, operative time and awakening time among the
3 groups.

Variable SPOA (n=53) SPEA+SPOA (n=55) OPEA+SPOA (n=58)

C-fos mRNA levels
Before incision 0.167±0.032 0.162±0.036 0.165±0.048
Postoperative 15–30 min 0.289±0.028†,¶ 0.215±0.019# 0.197±0.036

RE
Before intubation after anesthesia 52.4±3.2 50.7±3.9 51.9±4.5
Extubation 88.2±9.3

∗,‡,†,jj 81.6±10.1jj 83.8±8.2‡

5min after extubation 93.1±4.5x 84.5±7.4x 80.6±8.9x

PAED score (postoperative 30 min) 3.9±1.7† 3.3±1.3 3.1±1.5
FLACC score
Postoperative 4 h 4.9±1.4 4.8±1.1 4.2±1.8
Postoperative 24 h 3.6±1.8 3.8±1.4 3.5±1.6
Operative time (min) 20.98±4.3 20.53±3.6 20.75±4.8
Awakening time (min) 4.7±3.6 5.3±2.9 5.1±3.4

FLACC= face, legs, activity, cry, consolability, PAED=Pediatric Anesthesia Emergence Delirium, RE= response entropy.
∗
P= .042 SPOA vs SPEA+SPOA.

† P< .05 SPOA vs OPEA+SPOA.
‡ P< .05 Intra-group, extubation vs 5min.
x P< .05 Intra-group, 5min vs baseline.
jj P< .05 Intra-group, extubation vs baseline.
¶ P= .035 SPOA group, before surgery vs. postoperative 15 to 30minutes.
# P= .046 SPEA+SPOA group, before surgery vs postoperative 15 to 30minutes.
∗∗
P= .044 SPOA group, postoperative 4hours vs postoperative 24hours.
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3.2. C-fos mRNA levels

C-fos mRNA levels significantly increased after surgery in the
SPOA and SPEA+SPOA groups (P< .05) (Table 3). Postopera-
tively, c-fos mRNA levels were higher in the SPOA group
compared with the OPEA+SPOA group (P= .044).
3.3. RE values, PAED score, and FLACC score

The RE values increased in all 3 groups after surgery (P< .05)
(Table 3). At extubation, the RE values were higher in the SPOA
group compared with the SPEA+SPOA andOPEA+SPOA groups
(P< .05). The PAED scores were higher in the SPOA group
compared with the OPEA+SPOA group (P= .045). In the SPOA
group, the FLACC scores were decreased at 24hours after
surgery compared with 4hours (P= .044).

3.4. Correlations and Pk values

Correlations were observed between PAED scores (at 30minutes)
and RE (at 5minutes) after extubation and c-fos mRNA levels
Table 4

Correlations and Pk values.

Correlation coefficients and Pk between postoperative PAED score (at 30 min) an

Group n PAED score (30 min) RE

SPOA 53 3.9±1.7 93.1±4.5 0
SPEA+SPOA 55 3.3±1.3 84.5±7.4 0
OPEA+SPOA 58 3.1±1.5 80.6±8.9 0

Correlation coefficients and Pk between postoperative FLACC score (at 4 h) and

Group n FLACC score (4 h) RE r

SPOA 53 4.9±1.4 93.1±4.5 0.7
SPEA+SPOA 55 4.8±1.6 84.5±7.4 0.6
OPEA+SPOA 58 4.2±1.7 80.6±8.9 0.6

FLACC= face, legs, activity, cry, consolability, PAED=pediatric anesthesia emergence delirium, Pk=pr
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(Table 4). Significant correlations were observed between
postoperative FLACC scores (at 4hours) and RE (at 5minutes)
after extubation and c-fos mRNA levels. Although there were no
significant differences of Pk among the three groups, Pk values
were greater than 0.5, indicating that the RE value and c-fos
mRNA levels were quantitative predictors for early postoperative
stress reaction after surgery.
3.5. Adverse events

There was no significant difference among the 3 groups regarding
nausea (Table 5). No vomiting, respiratory depression, or
recurrent tonsillitis occurred. No postoperative agitation was
observed.
4. Discussion

Remifentanil is indicated for simple procedures that generally do
not induce intense pains, unlike major surgeries. Nevertheless,
tonsil surgery is associated with pain, especially when it is
d RE (at 5 min) after extubation and c-fos mRNA levels

r Pk c-fos mRNA r Pk

.65 0.72±0.19 0.056±0.012 0.79 0.70±0.14

.62 0.64±0.16 0.042±0.008 0.76 0.79±0.15

.69 0.62±0.12 0.044±0.005 0.73 0.65±0.14

RE (at 5 min) after extubation and c-fos mRNA levels

Pk c-fos mRNA r Pk

3 0.82±0.17 0.059±0.014 0.78 0.86±0.13
9 0.74±0.14 0.065±0.01 0.75 0.73±0.16
5 0.67±0.18 0.068±0.009 0.72 0.63±0.12

ediction probability, RE= response entropy.



Table 5

Adverse events.

Variable, n (%)
SPOA
(n=53)

SPEA+SPOA
(n=55)

OPEA+SPOA
(n=58)

Nausea 2 (4) 2 (4) 1 (2)
Vomiting 0 0 0
Respiratory depression 0 0 0
Recurrent tonsillitis 0 0 0
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performed on young, growing patients.[3,4] Remifentanil shows
more frequent and severe hyperalgesia than other opioid drugs
because of its unique pharmacokinetics.[4,18] Therefore, in
children undergoing tonsillectomy, remifentanil-based intrave-
nous anesthesia could result in postoperative pain.[18,19]

Remifentanil primarily stimulates the m receptors, followed with
Gi stimulation to produce analgesia, but the constant adminis-
tration of remifentanil could switch protein G and alter the
functionality of the m receptor, inducing the conversion of the Gi-
coupled opioid receptor to Gs-coupled opioid receptor, inducing
pain.[20]

Combined intravenous analgesia could reduce the injury
stimulation from the tonsil branch of the glossopharyngeal nerve
to each level of the central nerve and induce effective analgesia.
Oxycodone or sufentanil preemptive analgesia and sufentanil
postoperative intravenous analgesia have been reported, but the
analgesic effect was not satisfying.[21] Oxycodone is an opioid
receptor agonist, stimulating both m and k receptor in the central
nervous system, but mainly the k receptor.[22] Oxycodone has the
advantages of high bioavailability, stable hemodynamics, and
few adverse effects. Oxycodone can be intravenously injected at
0.1mg/kg after anesthesia induction for the treatment of pain in
children undergoing thoracotomy or to alleviate pain due to
orthopedic injury.[19] In the present study, oxycodone 0.1mg/kg
and sufentanil were used for preemptive analgesia to reduce
postoperative pain for children undergoing tonsillectomy.
Postoperative 24-hour FLACC scores of the OPEA+SPOA group
were lower than that of the SPOA group. In addition, the
tolerance to injury stimulation of the OPEA+SPOA group was
elevated, as indicated by the transcription levels of c-fos mRNA.
Oxycodone injection 5minutes before surgery could reduce
postoperative pain at the early stage and facilitate the subsequent
postoperative analgesia. The tolerance to injury stimulation of
the SPEA+SPOA group was also elevated. The FLACC scores
indicated that postoperative pain caused by remifentanil could
attenuate the postoperative analgesia induced by sufentanil. The
PAED score was higher in the SPOA group, in which neither
sufentanil nor oxycodone was used, compared with the OPEA
+SPOA groups, in which oxycodone was used. Oxycodone 0.1
mg/kg preemptive analgesia in combination with sufentanil
postoperative analgesia was demonstrated to be effective for
children, and their recovery was uneventful. The possible reason
might be that central sensitization induced by the surgical injury
could arouse an excitatory state of the central nervous system,
which could be eliminated by preoperative analgesia; both
peripheral and central sensitization could be suppressed to
facilitate postoperative analgesia. Those results are supported by
a previous study that showed that sufentanil reduced emergence
agitation in children receiving sevoflurane anesthesia for
adenotonsillectomy, compared with fentanyl,[23] and by a review
that suggests that oxycodone is an adequate alternative for pain
management because it is not metabolized by CYP2D6.[24]
5

The FOS protein is an immediate stress response protein that
shows elevated plasma levels as early as 30 to 60minutes after
stimuli and returns to normal by 90minutes.[25] Even though
the relative transcription levels of the c-fos mRNA in the serum
is not a direct measurement of pain, it may sensitively and
quantitatively reflect stress levels, which include pain, but also
nausea, vomiting, and restlessness after injury stimulation.[16]

In this regard, c-fos levels have been shown to have good
sensitivity, but low specificity.[26] Since intravenous analgesia
aims to decrease pain and to alleviate negative experiences like
nausea, vomiting, and restlessness, c-fos mRNA levels should
be decreased by successful analgesia.[25] In the present study,
the relative transcription levels of the c-fos mRNA in serum
were increased along with the severity of pain, as supported by
previous studies.[27] Since the anesthesia protocol was the same
for the three groups, anesthesia should not be a bias on the
differences in the c-fos levels among the three groups. In
addition, no child showed agitation, nausea, or vomiting in the
three groups, which again should not have biased the results.
Finally, c-fos levels correlated with RE, supporting its use as a
marker of stress.
RE values are calculated from the frequency spectrum of 0.8 to

47Hz (including EEG and facial electrical components),
reflecting the facial muscles’ response to waking pain, and RE
can detect this alteration very quickly.[28] Therefore, RE value
can quantify the stress pain caused by painful operations such as
vacuum aspiration of oropharynx and larynx, and endotracheal
intubation.[29]

In the present study, both the c-fos mRNA levels and RE value
strongly suggested that oxycodone could reduce central sensiti-
zation. RE value (reflecting injury stimulation) was increased
substantially when oxycodone and sufentanil were not used, and
RE values were maintained at high levels. Though sufentanil was
used for postoperative analgesia, the dose was relatively low to
avoid any disturbance on circulation and respiration, so that
severe postoperative pain was felt by some children. RE value was
initially increased when oxycodone was used at 0.1mg/kg and
then gradually decreased, indicating that oxycodone could
improve postoperative pain. Moreover, the FLACC score
indicated that oxycodone could cooperate with sufentanil for
postoperative analgesia.
Though nausea and vomiting could be caused by surgery, it

could be associated with extubation as well. Nevertheless, there
were no significant differences among the three groups regarding
nausea and vomiting.
The present study is not without limitations. The study was a

single-center trial with a limited sample size. In addition, there
was a lack of long-term follow-up to assess the surgical outcomes
or to examine long-term adverse events. Only fixed doses were
tested, and additional combinations could be tested. Although
only children of 2 to 9 years of age were enrolled, there are
important differences in cognition and pain thresholds between
children of 2 and 9 years of age. In addition, there might be
interindividual variations regarding the response to analgesia,
and those differences were not assessed. Finally, although the
evaluation indexes used in the study are well-known indicators of
pain, they must be considered as surrogates at best and can be
influenced by a number of factors.
In conclusion, oxycodone preemptive analgesia (0.1mg/kg), in

combination with sufentanil postoperative analgesia, has an
analgesic effect in children undergoing endoscopic plasma
adenotonsillectomy. This approach is superior to sufentanil
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postoperative analgesia and sufentanil preemptive analgesia in
combination with sufentanil postoperative analgesia.
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