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Purpose: Acupuncture ameliorates several pain disorders including postoperative pain. This
can help to decrease the need for postoperative analgesics. We aimed to evaluate the
effectiveness of acupuncture as an adjuvant scheme reduce both intraoperative and post-
operative analgesia needs in children undergoing adenotonsillectomy.

Methods: This was a randomized controlled single-blinded trial that was performed over
sixty children scheduled for adenotonsillectomy. They were randomly allocated to either an
intervention group that received general anesthesia plus acupuncture or a control group
which received general anesthesia alone. The primary outcome was the measurement of
postoperative pain scores. Secondary outcomes included measurement of time to the first
request of postoperative analgesia, the number of children requesting postoperative analge-
sics in the first 2 hours, the incidence of postoperative complications including postoperative
nausea and/or vomiting (PONV), and emergence agitation (EA).

Results: AThe Wong-Baker FACES pain scores at rest and on swallowing were significantly lower
in the intervention group than in the control group postoperatively. The time to the first request of
postoperative analgesia was delayed in the intervention group versus the control group, with less
number of patients who have requested additional analgesia during the first 2 hours postoperatively.
Postoperative agitation was lower in the intervention group versus the control group patients.
However, the incidence of PONV was not statistically different between study groups.
Conclusion: Combined acupuncture with general anesthesia in children undergoing adeno-
tonsillectomy provided better postoperative pain control with no adverse effects.
Keywords: acupuncture, adenotonsillectomy, postoperative pain

Plain Language Summary
What is already known about the topic: acupuncture is a well-known modality for both acute
and chronic pain disorders. Several studies showed the efficacy of acupuncture in children
undergoing adenotonsillectomy regarding postoperative analgesia, vomiting, and agitation.
What new information this study adds: in our study, we used combined preoperative
unilateral different body and ear acupuncture points targeting several beneficial effects like
perioperative analgesia, reducing PONV, and EA. We used manual stimulation for the body
acupuncture needles. Acupuncture needles were left in place till the end of surgery.
What we found in our study: we found that acupuncture is a beneficial adjuvant to
general anesthesia. It provides good perioperative pain control in children undergoing
adenotonsillectomy under general anesthesia. Acupuncture can be used safely in children.
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Introduction

Traditional Chinese Medicine hypothesizes that human
bodies have an energy force called “Qi”. This energy is
continuously flowing throughout the body in pathways
called “meridians”."? It is thought that disorders in the
flow of Qi can cause pain and sickness. Acupuncture is
believed to restore the balance of the flow of Qi when
particular points “acupoints” along the meridians are
stimulated.'-?

Major postoperative pain in children can slow recov-
ery, reduce oral intake, induce disturbed sleep, and beha-
vioral changes.® Tonsillectomy is one of the most
frequently practiced surgical operations in the ear, nose,
and throat with a high occurrence of postoperative pain
despite several postoperative analgesic options.*°

Postoperative swallowing pain was found to continue
for three days in children following tonsillectomy’ and can
extend up to two weeks in children undergoing tonsillect-
omy and adenoidectomy.® Dorkham et al’ have reported
several barriers to postoperative pain management in chil-
dren. The most important of these factors are parental
inability to diagnose or assess pain, paternal false beliefs
about analgesic drugs,'® child refusal to receive medica-
tions, low analgesic drug efficacy, insufficient dose or
formulation;'' and poor discharge instructions.®'’

Opioid analgesics should be used with caution espe-
cially in children with obstructive sleep apnea.'” Although
non-steroidal anti-inflammatory drugs are effective in pain
management without an increased incidence of postopera-
tive bleeding, the possibility of severe bleeding is
questionable.'? Acupuncture may be used effectively as
the adjunctive or principal form of alternative care.'?

Several systematic reviews of studies done on unto-
ward effects of needle acupuncture in several medical
disorders concluded that it will be safe when practiced
by skilled professionals.''*'

Acupuncture is believed to reduce pain intensity,
allowing for decreased analgesic doses.'® The mechanism
behind acupuncture analgesia is not precisely known.
However, it may reduce pain by activating different neu-
rotransmitters or modulators as opioid peptides, norepi-
nephrine, serotonin, and adenosine, or through
stimulation of endogenous pain inhibitory pathway.'’

Several previous studies were done to evaluate the
effectiveness of acupuncture as adjuvant analgesia in chil-
dren undergoing tonsillectomy with or without adenoidect-

omy. One study used combined body and auricular

acupuncture with electro-stimulation,'® while others used
body acupuncture alone without needle stimulation.*'?2!

This study was conducted to evaluate the effectiveness
of preoperative unilateral combined body and auricular
acupuncture with manual stimulation of body acupuncture
needles as an adjuvant for pain relief following adenoton-
sillectomy aiming to reduce postoperative pain in the
pediatric age group. The primary objective was to assess
the effect of acupuncture on postoperative pain scores for
the first two hours after surgery following adenotonsillect-
omy. The secondary outcomes were the effect of acupunc-
ture on time to the first request of postoperative analgesia
for the first 24 hours, the number of patients requesting
postoperative analgesia in the first 2 hours, postoperative
complications including EA and PONV. We hypothesized
that acupuncture will reduce postoperative pain scores in
the pediatric age group following adenotonsillectomy.

Materials and Methods

This study is a single-blinded randomized controlled clinical
trial. It was conducted on 60 patients scheduled for adeno-
tonsillectomy due to recurrent infection as an outpatient
procedure (Figure 1). Children and their guardians were
blind to the study group. This manuscript adheres to the
applicable Equator guidelines (Consort guidelines for clinical
trials with STRICTA extension) (www.consort-statement.

org). This study was approved by Suez Canal University’s
Institutional Review Board (research #2234) on 27
September 2017 and informed written consent was done for
all patients participating in the study. Of note, the trial was
registered before enrolment of the first patient at the PACTR
(www.pactr.org) database (PACTR201806003339337, Date
of registration: 21 April 2018). The principal investigator is
Haddier M. Midan, MBBch. Patients were randomized into
two equal groups using simple random tables generated from
a computer software program (http://www.randomizer.org).

The allocation sequence was concealed in opaque numbered
envelopes. Randomization, concealment, and opening envel-
opes at the end of the research work were carried out by a
colleague anesthesiologist who did not participate in the
research work. Inclusion criteria included children from
both sexes, aged between 3 and 12 years, and scheduled for
elective adenotonsillectomy. Children complaining of skin
lesions near acupuncture sites, psychiatric disorders, coagu-
lopathy, chronic use of analgesic or sedative therapy, or
whom guardians refused to participate in the study were
excluded.
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Assessed for eligibility (n=68)
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[ Analysis ]
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Figure | Flowchart of patient’s participation progress throughout the study.

Patients Were Randomized into Two
Equal Groups

Intervention Group (30 Children)

Where patients received general anesthesia with standard
perioperative analgesics plus acupuncture.

Control Group (30 Children)
Where patients received general anesthesia with standard
perioperative analgesics.

Intraoperative Technique

No pre-medications were given. Anesthesia was induced by
intravenous propofol 2-3 mg/kg, and fentanyl 1mcg/kg,
without muscle relaxants, and then patients were orally intu-
bated with a suitable size endotracheal tube. Anesthesia was

A 4

Analysed (n=30)

maintained using Isoflurane at 1 MAC in 50% oxygen in air.
Mechanical ventilation started with tidal volume 8 mL/Kg,
respiratory rate according to age and to keep end-tidal CO2
30-35 mmHg. Heart rate (HR), systolic blood pressure
(SBP), and diastolic blood pressure (DBP) were recorded
and analyzed at these time parts: (baseline, after induction
of anesthesia, every 5 minutes throughout the surgery, after
extubation, and every 30 minutes postoperative for 2 hours.
Tramadol, 0.5 mg/kg was given intravenously as a rescue
analgesic if HR increased more than 10% of baseline. All
the
Tonsillectomy was performed using blunt and sharp knife

surgeries were performed by same surgeon.

dissection, with the use of bipolar electrocautery if needed to
achieve Hemostasis, while adenoidectomy was performed

using the classic curettage technique.
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Acupuncture Technique

Acupuncture was performed after induction of anesthesia
by faculty with greater than 20 years’ experience with
different acupuncture modalities. Acupuncture needles
were removed before the extubation of patients.

Body Acupuncture (Figure 2)

Sterile single-use acupuncture needles (Cloud and Dragon®,
10mm x 30gauge) penetrated the skin to a depth of 1 cm for
the following points unilaterally; needle stimulation was
done manually by anticlockwise rotation every 5 minutes
till the end of surgery in the following acupoints:

Large Intestine 4, Kidney 6 (LI4, KI6)

The former, on the dorsum of the hand between 1st and
2nd metacarpal bones, the latter, in a depression lcun
(Chinese inches, equivalent to the width of the interpha-
langeal joint of the thumb of the patient) below the tip of
the medial malleolus. These points were used for their
relationship to analgesia at the throat and head and neck.'®

Pericardium 6 (P6)
Two cun above the transverse crease of the wrist: for its
antiemetic properties.

Heart 7 (HT7)
On the ulnar end of the transverse crease of the wrist to
decrease postoperative agitation.”

Ear Acupuncture (Figure 2)

Sterile press needles (shen long pai®, 0.22X1.5) were
placed at the following unilateral auricular points over
ear lobule: (master cerebral, cingulate gyrus and tonsil)
till the end of surgery.”

Postoperative Care

A survey form was completed at PACU by the anesthe-
siologist with recording and analysis of vital signs (HR,
SBP, and DBP were recorded and analyzed every 30
minutes postoperative for 2 hours), pain scores at rest,
and on swallowing (every 30 minutes for 2 hours) using
the Wong-Baker FACES Pain Scale® after being
explained before anesthesia to the children with the help
of their guardians. The time to the first request of post-
operative analgesia for the first 24 hours and the number of
children requesting postoperative analgesics in the first 2
hours were recorded. The incidence of postoperative nau-
sea and/or vomiting was recorded. Postoperative emer-
gence agitation was assessed and recorded using the

Figure 2 Body and ear acupoints used.
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PAED (Post Anesthetic Emergence Delirium) scale.**
Intravenous (IV) paracetamol 15 mg/kg was given post-
operatively if the pain scores at rest >4. According to our
hospital policy, patients were discharged home after 2
hours of surgery as long as being fully awake, have intact
protective airway reflexes, controlled pain, and free of any
major complications as bleeding, vomiting, or any cardio-
vascular events. Analgesia at home was conducted with a
protocol of paracetamol 15 mg/kg oral syrup to be
repeated every 6 hours; no postoperative opioids were
prescribed for use at home. After the patient’s discharge,
parents were contacted by phone to ask about the time of
the first request of analgesia if it was not during hours of
hospital stay. Parents were asked to encourage cold fluid
administration as long as the child can tolerate, stay in
contact with the main researcher by phone if pain or
vomiting is not controlled, or in case of any event neces-
sitating returning to the hospital.

Statistical Analysis

The statistical analysis was performed using IBM SPSS
Statistics® 22 for Windows
Normality was assessed using the Shapiro—Wilk test and

10 operating system.
visual inspection of histograms. For demographic and
baseline comparison, the standardized difference was cal-
culated using a web-based effect-size calculator.”> Two-
tailed z-test was used to analyze the continuous variables
(hemodynamic parameters, pain score, st request of
analgesia, total analgesic consumption) between the two
studied groups while the chi-square test was used for
categorical and dichotomous variables (incidence of nau-
sea, vomiting, and postoperative agitation). Values were
expressed as mean =+ standard deviation (continuous vari-
ables) or as a percentage of the group from which they
were derived (categorical variables). P-value < 0.05 was

Table | Demographic Data in Both Groups of the Study

considered significant. Presentation of the statistical out-
comes in the form of tables and graphs was performed
using the “Microsoft Office Excel® 2010” program. Due to
the unavailability of scientific publications with clear
results about the efficacy of acupuncture in reducing post-
operative pain in children, a sample size of 27 patients per
group was required to detect 1.5 differences between the
means of postoperative pain score in patients undergoing
elective cardiac surgery between acupuncture group and
control group at a standard deviation of 2.0%° with 80%
power and a 5% level of significance. Considering a 10%
dropout rate, the sample size required was 60 patients (30
patients per group).

Results
Sixty patients were randomly assigned into two equal
groups, intervention group, and control group (Figure 1).

Study groups were matched regarding sex, age, weight,
and duration of surgery. All patients in both groups were
ASA1. However, the duration of anesthesia was signifi-
cantly longer in the interventional group versus the control
group, mean (SD) was 58.67 (6.69) and 51.87 (5.64)
minutes, respectively (p-value =0.0001) (Table 1).

Wong-Baker FACES pain scores every 30 minutes at
rest and during swallowing were significantly lower in the
intervention group than in the control group at all points
after surgery (p-value =0.0001) (Table 2).

Our results showed that the mean SBP (range: 86.03
—104.6 mm Hg), DBP (range: 54.48-61.33 mm Hg) and
HR (range: 82.33 —111.6 beat/min) were lower at most
intraoperative and postoperative time points in the inter-
vention group versus the control group where SBP, DBP,
and HR means ranged from (96.73 —104 mm Hg), (60.14—
64.93mm Hg) and (113-126.7 beat/min) respectively
(Figure 3).

Interventional (n = 30) Control (n = 30) d 95% C.I. P
Sex Female, N (%) 16 (53.3%) 14 (46.7%) 0.2696 —0.2412,0.7803 0.606 (NS)
Male, N (%) 14 (46.7%) 16 (53.3%)
Age in years, Mean (SD) 7.67 (2.94) 7.40 (2.84) 0.0934 —0.4129,0.5997 0.722 (NS)
Weight (kg), Mean (SD) 22.13 (6.20) 22.33 (5.65) —0.0337 —0.5398,0.4724 0.897 (NS)
Duration of surgery(min), Mean * SD. 39.63 (6.16) 40.43 (5.38) —0.1383 —0.645,0.3683 0.594 (NS)
Duration of anesthesia(min), Mean (SD) 58.67 (6.69) 51.87 (5.64) 1.099 0.5561, 1.6419 0.0001*

Notes: *Statistically significant at p < 0.05. p: p-value for comparing between the two groups. d: standardized mean difference effect size.

Abbreviation: C.|, confidence interval.
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Table 2 Postoperative Wong-Baker FACES Pain Scores at Rest and During Swallowing

Pain Score at Rest Interventional (n = 30) Control (n = 30) d 95% C.I. P

30 min, Mean (SD) 293 (1.14) 5.87 (1.48) —2.2256 —2.8696, —1.5817 0.0001*
60 min, Mean (SD) 1.3 (0.96) 6.2 (1.77) —3.4415 —4.2385, —2.6444 0.0001*
90 min, Mean (SD) 1.47 (1.48) 6.67 (1.6) —-3.3741 —4.1618, —2.5863 0.0001*
120 min, Mean (SD) 2.0 (1.49) 7.26 (1.78) —3.2045 —3.9693, —2.4398 0.0001*
Pain Score During Swallowing Interventional (n = 30) Control (n = 30) d 95% C.I. P

30 min, Mean (SD) 4.93 (1.14) 7.73(1.36) —2.2314 —2.876, —1.5868 0.0001*
60 min, Mean (SD) 3.33 (0.96) 7.8 (1.61) —3.3724 —4.1599, —2.5849 0.0001*
90 min, Mean (SD) 3.47 (1.5) 7.6(1.22) —3.0208 —3.7612,-2.2804 0.0001*
120 min, Mean (SD) 3.93 (1.44) 8.0 (1.49) —2.7778 —3.487, —2.0685 0.0001%*

Notes: *Statistically significant at p < 0.05. p: p-value for comparing between the two groups. d: standardized mean difference effect size.

Abbreviation: C.I, confidence interval.

There was no statistically significant difference
between study groups regarding the intraoperative need
for rescue analgesia, only 30.0% of patients in the inter-
ventional group received intraoperative extra-analgesia
versus 53.3% of patients in the control group
(RR=0.5625, 95% CI=0.2963 to 1.0678, P-value = 0.067)
(Table 3).

The first request of postoperative analgesia was signif-
icantly delayed in the intervention group than in the con-
trol group, mean (SD) was 8.27 (1.82) and 3.25 (1.33)
hours, respectively, standardized mean difference
(d=3.1494), (95% CI=2.392 to 3.9068), p value=0.0001.
Patients requesting additional analgesia during the first 2
hours postoperatively were significantly lower in the inter-
ventional group (3.3%) versus the control group (26.7%),
(RR=0.125, 95% CI=0.0166 to 0.9388, p-value =0.026)
(Table 3).

There was no statistically significant difference
between study groups regarding the incidence of post-
operative nausea and vomiting. 36.7% and 53.3% of
patients in the intervention and control groups, respec-
tively, had nausea (RR=0.6875, 95% CI=0.386 to 1.2245,

P-value=0.194) while 26.7% and 43.3% in the intervention

and control groups, respectively, had vomiting
(RR=0.6154, 95% CI=0.2993 to 1.2653, P-value=0.176)
(Table 4).

Postoperative agitation was significantly lower in the
intervention group (20.0% of patients) than in the control
group (60.0% of patients) (RR=0.3333, 95% CI=0.1539 to
0.7221, P value =0.002) (Table 4).

No postoperative complications necessitating hospital
readmission have occurred. No acupuncture-related

adverse effects were noted.

Discussion

In the present study, we found that unilateral combined
body and auricular acupuncture was effective in reducing
pain scores at rest and on swallowing in children under-
going adenotonsillectomy. The time to the first request of
postoperative analgesics was found significantly longer in
the intervention group, with less number of patients in the
intervention group requesting additional analgesia during
the first 2 hours postoperatively. The duration of anesthe-
sia was found to be longer in the intervention group versus
the control group due to excess time spent on the insertion
of acupuncture needles, as well as the better degree of
analgesia found in the intervention group which may con-
tribute to delayed recovery from anesthesia. We found
better perioperative hemodynamic profile in the interven-
tion group versus the control group. This could be attrib-
uted to better intraoperative pain relief and less stress.

Similar to our results, Ochi in 2013 performed a retro-
spective study over 56 patients less than 18 years old
undergoing tonsillectomy and adenoidectomy. Local injec-
tion of lidocaine 1% with epinephrine 1:100,000 into both
tonsillar beds was performed before starting surgery.
Postoperative acupuncture was done mainly to LI4 acu-
point, instead of codeine for pain relief. The mean reported
pain score before acupuncture administration was 5.52 out
of 10, in comparison to 1.92 out of 10 following acupunc-
ture with no detected adverse effects.’

Correspondingly, similar results were found by
Gilbey et al in 2015 when they compared ordinary post-
operative analgesic treatment versus the same regimen
plus acupuncture in a randomized, controlled, single-
blinded study for tonsillectomy with or without adenoi-
dectomy in 60 children aged 3—12 years. Postoperative
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Figure 3 Comparison between the two studied groups according to hemodynamic changes (*Statistically significant difference p-value < 0.05, H the green arrow shows the

time point of acupuncture needles insertion).
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Table 3 Intraoperative Need for Rescue Analgesia, Time to the First Request of Postoperative Analgesia in Hours and Number of

Patients Requesting Analgesia in the Ist Two Hours

Intraoperative Need for Rescue Analgesia Interventional (n = 30) | Control (n =30) | RR 95% C.I. p
No, number (%) 21 (70.0%) 14 (46.7%) 0.5625 | 0.2963,1.0678 | 0.067
Yes, number (%) 9 (30.0%) 16 (53.3%) (NS)
Time to the Ist Request of Analgesia (Hours) | Interventional (n =30) | Control (n=30) | d 95% C.I. p
Mean (SD) 8.27 (1.82) 3.25 (1.33) 3.1494 | 2.392,3.9068 0.0001*
Analgesia Request in Ist 2 Hours Interventional (n = 30) | Control (n =30) | RR 95% C.I. P
No, number (%) 29 (96.7%) 22 (73.3%) 0.125 0.0166,0.9388 | 0.026*
Yes, number (%) 1 (3.3%) 8 (26.7%)

Notes: *Statistically significant at p < 0.05. p: p-value for comparing between the two groups. d: standardized mean difference effect size.

Abbreviations: C.|, confidence interval; RR, relative risk.

Table 4 Incidence of Postoperative Nausea, Vomiting, and Emergence Agitation
Incidence of Vomiting Interventional (n = 30) Control (n = 30) RR 95% C.I. P
No, number (%) 22 (73.3%) 17 (56.7%) 0.6154 0.2993, 1.2653 0.176 (NS)
Yes, number (%) 8 (26.7%) 13 (43.3%)
Incidence of Nausea Interventional (n = 30) Control (n = 30) RR 95% C.I. P
No, number (%) 19 (63.3%) 14 (46.7%) 0.6875 0.386, 1.2245 0.194 (NS)
Yes, number (%) 11 (36.7%) 16 (53.3%)
Incidence of Agitation Interventional (n = 30) Control (n = 30) RR 95% C.l. P
No, number (%) 24 (80.0%) 12 (40.0%) 0.3333 0.1539, 0.7221 0.002*
Yes, number (%) 6 (20.0%) 18 (60.0%)

Notes: P > 0.05. *Statistically significant at p < 0.05. p: p-value for comparing between the two groups.
Abbreviations: NS, statistically non-significant difference; RR, relative risk; Cl, confidence interval.

bilateral acupuncture was done to six body acupoints
(LI1, LI11, and ST44) three times, 2 hours after dis-
charge from the recovery room, 4-8 hours after the first
one, and finally 12—-18 hours after the second one. Pain
scores were significantly lower in the acupuncture group
versus the control group mainly after the second and
third sessions.”’

Tsao et al in 2015, conducted a double-blind rando-
mized controlled trial over 59 children aged 3—12 years
undergoing tonsillectomy with or without adenoidect-
omy and tympanostomy. Patients were randomized to
receive either acupuncture or sham acupuncture.
Combined auricular and body acupuncture was done
with electrical stimulation of body acupoints, and all
needles were kept in place to the end of surgery. Pain
scores according to patient-reported data were found to
be significantly lower in the acupuncture group versus
the sham acupuncture group, with the only tendency of

improvement according to parent’s reported data.'®

In 2016, 12 studies were included in a meta-analysis,
addressing the efficacy of acupuncture on post-tonsillect-
omy pain, nausea, and vomiting. Nine studies were con-
ducted over children, two studies on adults, and one study
done over children and adolescents. Cho et al found
reduced pain scores and postoperative analgesic needs
during the first 48 hours in acupuncture-treated patients
versus the control group. However, there were high levels
of heterogeneity in multiple measured outputs; thus, acu-
puncture effectiveness cannot be believed to have been
sufficiently evaluated.”®

Similar to our results, Oates et al found improvement
of self-reported pain scores as well as the associated
hemodynamic changes.?

In 2020, HO et al conducted a randomized controlled
trial over 251 children aged 2—10 years undergoing tonsil-
lectomy or adenotonsillectomy under general anesthesia.
Patients were assigned to either acupuncture group or
control group. Acupuncture was done after induction of

280 submit your manuscript

Dove

Journal of Pain Research 2021:14


http://www.dovepress.com
http://www.dovepress.com

Dove

Ismail et al

anesthesia for 10 body acupoints without electrical or
manual stimulation. Postoperative pain scores were found
significantly lower in the acupuncture group versus the
control group in the first 12 hours following surgery.?'

In the current study, the incidence of EA was found
significantly lower in the acupuncture group versus the
control group, which could be due to the effect of the
HT7 acupuncture point effect and reduced postoperative
pain scores.

EA in pediatrics has several risk factors including pre-
school age, preoperative anxiety, pain, nausea, vomiting,
otolaryngology instrumentation, and inhaled anesthetic
drugs specially sevoflurane.*”

Similarly, Hijikata et al®' reported that electro-acu-
puncture of HT7 acupoint reduced the incidence of EA
in children undergoing minor elective surgery. Lin et al*?
also reported that acupuncture treatment at bilateral LI4
and HT7 acupoints markedly reduced postoperative pain
and EA in children undergoing bilateral myringotomy and
tympanostomy tube insertion.

Another finding in the current study was that the inci-
dence of postoperative nausea and vomiting was lower in
the intervention group than in the control group but with-
out a significant difference between both groups.

Similarly, Ozmert et al found that acupuncture at P6
acupoint for at least 20 minutes has been associated with a
lower incidence of PONV.>”

Moreover, in a recent meta-analysis, Shin et al selected
eight randomized controlled clinical trials out of collected
415 publications that investigated the antiemetic effect of
acupuncture at a p6 point on pediatric patients after ton-
sillectomies. PONV was found to be significantly reduced
in patients treated by acupuncture treatment in contrast to
the control group.®*

The clinical efficacy of acupuncture on intraoperative
still debatable.
reported that combined intraoperative acupuncture and

analgesia is Although some studies
regular anesthetic policies can reduce the required dose
of opioids, other studies have demonstrated doubtful out-
comes thus further research work is mandatory.>”

Lastly,; there were some limitations to our study. Our
study is single-blinded as the outcome assessor is the
anesthesiologist who performed the intervention. The pro-
cedure study subjects stayed in the hospital for a limited
postoperative time since adenotonsillectomy was per-
formed in an ambulatory setting leading to restrict our
ability to record the total analgesic consumptions in 24
hours. More multicenter large-sample and high-quality

randomized controlled studies are required to evaluate
the effect of acupuncture as an adjuvant to general
anesthesia in other types of surgery in children and adults.
A three arms study is recommended to ensure the effec-
tiveness of acupuncture perioperative analgesia.

Conclusion and Clinical Implications
Acupuncture is a useful adjuvant to general anesthesia in
children undergoing adenotonsillectomy. It reduced signif-
icantly postoperative pain scores and postoperative analge-
sic consumption and decreased the incidence of EA.
Proper postoperative analgesia especially after oral surgery
can help early return to normal diet and hence minimizing
the need for hospital readmission. Acupuncture analgesia
can decrease the need for perioperative opioid drugs which
could be beneficial especially in patients suffering OSA.
We believe that acupuncture is a cost-effective procedure
that should be integrated into the routine anesthetic man-
agement for oral surgery in children.
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