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Abstract

Introduction: Patients underwent peroral endoscopic myotomy (POEM) for treating achalasia suffered with mild to
moderate, sometimes even severe postoperative pain.

Aim: To evaluate the efficacy of oxycodone on postoperative analgesia of patients undergoing PEOM.

Material and methods: In this prospective, double-blinded, randomized, controlled trial, patients with achalasia
were recruited and received 0.08 mg/kg oxycodone or morphine 15 min before the end of the POEM procedure. The
short-form McGill questionnaire (SF-MPQ) was used to measure the postoperative pain at 0, 2, 6, 24, and 48 h after
surgery, which included the visual analogue scale (VAS), the present pain intensity (PPI) scale, and the pain rating
index (PRI).

Results: A total of 73 patients were included, of whom 36 received oxycodone, and 37 received morphine. Com-
pared with morphine, patients received oxycodone were associated with lower VAS in the first 24 h postoperatively
(1.64+0.76 vs. 2.14+1.23, p = 0.042) as well as PPl at 2 h (1.11 +0.40 vs. 2.22 +0.89, p < 0.001), 6 h (1.42 +0.55 vs.
2.08+0.92,p <0.001) and 24 h (1.06 +0.23 vs. 1.30 £0.46, p = 0.006). Patients who received oxycodone experienced
lower sensory McGill pain score than those who received morphine at 2, 6, 24, and 48 h after surgery (p < 0.05). Sig-
nificantly lowered affective McGill pain score was observed in the oxycodone group at 0, 2, and 24 h postoperatively.
Regarding the PRI, the sum of both sensory and affective McGill pain scores, patients with oxycodone therapy were
associated with better scores postoperatively.

Conclusions: Oxycodone appears to be superior to morphine in dealing with post-POEM pain, which has distinct
visceral pain characteristics.

Key words: oxycodone, postoperative analgesia, short-form McGill questionnaire, peroral oesophageal myotomy,
morphine.

Introduction manifestations of the disease are dysphagia, reflux,

Achalasia is caused by motor disorder of the weight loss, and post-sternum pain, which seriously
lower oesophageal sphincter (LES), characterized by  affect the health and quality of life of patients.
the incompetency of full relaxation of LES and sta- Conventional treatments of achalasia include
sis of food in the oesophagus [1]. The main clinical  endoscopic botulinum injection, endoscopic balloon
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dilatation, and Heller operation under laparoscope,
with either inaccurate effects or excessive trauma
[1]. With the rapid development of endoscopic tech-
nology and related equipment, a more curative and
less invasive procedure, peroral endoscopic myoto-
my (POEM), has become the main modality of treat-
ing achalasia in recent years. This procedure aims to
decrease the tension of LES by endoscopic myotomy
through the natural lumen from the mouth to the
oesophagus [1].

Although POEM is described as a minimally in-
vasive operation, mild to moderate acute pain is
commonly observed in postoperative patients [2].
Moreover, Li et al. reported that the incidence of
severe pain after POEM was as high as 10%, which
affected the patients’ rapid recovery and quality of
life [3]. Post-POEM pain stems from the oesophagus
and stomach and contains both somatic and visceral
components. It involves not only the feeling of the
location, intensity, and nature of pain (the sensory
component of pain) but also the related unpleasant
or disgusting emotional experience (the emotional
component of pain) [4]. Post-POEM pain could affect
the patient’s eating, worsens the patient’s mood,
and increases postoperative complications and hos-
pitalization time [5]. However, post-operative anal-
gesia of POEM is not well investigated. The use of
analgesic drugs reported in limited clinical obser-
vations includes opioids, nonsteroidal anti-inflam-
matory drugs, and paracetamols, which was mostly
based on the experiences of clinicians in wards [2].
There is still a lack of related randomized controlled
clinical trials.

Oxycodone is one of the widely used clinical
opioids in treating intraoperative and postopera-
tive acute pain, with efficacy equivalent to that of
morphine. Both basic and clinical studies have con-
firmed that, as an agonist of both p- and «-recep-
tors with high affinity, oxycodone is more effective
than other commonly used opioid drugs (e.g. mor-
phine and sufentanil) in relieving visceral pain, e.g.
in smooth muscle organs like the stomach and oe-
sophagus [6, 7].

Aim
We performed this randomized controlled clini-
cal trial and aimed to evaluate the efficacy of oxy-

codone for postoperative analgesia of patients un-
dergoing PEOM compared to equivalent morphine.
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In this study, we adopted the simplified McGill Pain
Scale (SF-MPQ), a widely accepted tool for describ-
ing and measuring pain, with good reliability, valid-
ity, and sensitivity, to assess the overall visual an-
alogue scale (VAS) of post-POEM pain, the present
pain intensity scale (PPI), as well as the sensory
score, affective score, and total score of the pain
rating index (PRI) [8].

Material and methods
Study design

This was a single-centre, prospective, double-
blinded, randomized, controlled trial, comparing the
analgesia effect for POEM in patients intraopera-
tively receiving oxycodone or morphine. The study
protocol was approved by the Ethics Committee of
the First Affiliated Hospital, College of Medicine,
Zhejiang University (reference number: 2018-775)
and was registered with China Clinical Trial Regis-
try (http://www.chictr.org.cn/, registration number:
ChiCTR1800017476). Informed, written consent was
obtained from each patient. The authors have read
the CONSORT 2010 Statement, and the manuscript
was prepared and revised according to the CONSORT
2010 Statement.

Patients

A total of 80 POEM procedures performed from
August 2018 to November 2019 in the Depart-
ment of Endoscopy, the First Affiliated Hospital,
School of Medicine, Zhejiang University were an-
alysed in this trial. Patients with a diagnosis of
achalasia and symptoms with an Eckardt score
> 3, and scheduled for elective POEM, were
screened for the present study [1]. Inclusion cri-
teria were as follows: aged from 18 to 60 years,
American Society of Anesthesiologists physical
class (ASA) of I-ll, and body mass index (BMI)
of 16-28 kg/m? We excluded patients with oe-
sophageal/gastric varices, active gastrointestinal
malignancy, pregnancy, those allergic to oxyco-
done or morphine, and those unable to provide
informed consent. Patients with intraoperative
complications such as oesophageal perforation,
subcutaneous emphysema, pneumothorax, pneu-
momediastinum, pneumoperitoneum, and pleural
effusion, which would affect postoperative pain
evaluation, were also excluded.
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Randomization and blinding

Enrolled patients were randomized to receive ei-
ther 0.08 mg/kg oxycodone (oxycodone group) or
0.08 mg/kg morphine (morphine group) for postop-
erative analgesia. Randomization was performed us-
ing a computer-generated randomization sequence
(http://www.randomizer.org) by an investigator not in-
volved in patient care or perioperative assessment. An
anaesthesia nurse, not involved in the study, received
sealed opaque envelops that contained the allocation
results and then prepare oxycodone or morphine in
identical 20-ml syringes according to the allocation.

An anaesthesiologist, blinded to group allocation
and not involved in the patients’ care, perioperative
assessment, or data collection, gave 0.08 mg/kg
oxycodone or morphine by intravenous injection
15 min before the end of the operation.

Patients’ follow-up and data collection were con-
ducted by another investigator who was also blind-
ed to the group allocation.

Preparation for POEM

Patients were maintained on a clear liquid diet
for 48 h prior to the procedure. Patients were kept
nil per os (NPO) after midnight on the day of the
POEM. Prophylactic intravenous antibiotics and pro-
ton pump inhibitor therapy were initiated on the day
of the procedure and continued during the postop-
erative hospitalization. Anti-coagulation and/or an-
ti-platelet therapy was managed according to the
current American Society of Gastrointestinal Endos-
copy (ASGE) guidelines [2].

Anaesthesia management and
intraprocedural monitoring for POEM

All procedures were performed under general an-
aesthesia with endotracheal intubation and positive
pressure ventilation in the Endoscopy Unit.

After arrival, electrocardiogram, non-invasive
blood pressure, and pulse oxygen saturation were
monitored. After positioning the patient in the left
lateral position, 0.05 mg/kg midazolam was admin-
istered for mild sedation. And then the esophago-
gastroduodenoscopy (EGD) was performed under
topical anaesthesia of lidocaine prophylactically to
remove food or liquid in the enlarged oesophagus to
minimize the risk of aspiration.

After EGD, general anaesthesia was induced with
propofol 1.5-2 mg/kg, fentanyl 2.5 pg/kg, and cisatra-
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curium 0.15 mg/kg when the total volume of admin-
istrated crystalloid reached to 4 ml/kg intravenously.
Intravenous propofol and remifentanil were used to
maintain the anaesthesia and keep the bispectral
index between 40 and 60. Meanwhile, the tidal vol-
ume was set as 6-8 ml/kg after intubation, and the
ventilation frequency was adjusted to maintain an
end-tidal carbon dioxide tension of 35-40 mm Hg.
Atotal of 0.08 mg/kg oxycodone or morphine was
administered intravenously 15 min before the end
of the procedure for postoperative analgesia. Pyr-
idostigmine 1 mg and tropisetron 5 mg were injected
after the completion of the operation to reverse the
muscle relaxation and prevent postoperative nausea
and vomiting (PONV). The patient was then trans-
ferred to a post-anaesthesia care unit (PACU) and
was extubated after verifying sufficient recovery of
consciousness and spontaneous respiration.

POEM procedure

POEM was performed for achalasia types | to Il
unresolved esophagogastric junction outflow ob-
struction, and/or spastic oesophageal disorders.
A high-definition gastroscope (GIF 290, Olympus, To-
kyo, Japan), fitted with a transparent cap (Olympus,
Tokyo, Japan), was used. Insufflating carbon dioxide
was used throughout the procedure. Submucosal
tunnelling was established from 10 to 15 ¢cm above
to 2 cm below the esophagogastric junction using
an ERBE Endocut Q 3:1:1 current with either a trian-
gle-tip knife (Olympus Tokyo, Japan) or Hybridknife
(ERBE, Germany). Selective myotomy was performed
according to manometric findings and achalasia
subclass. A Coagrasper (FD410-R, Olympus, Tokyo,
Japan) was used for pre-emptive coagulation of
large vessels or haemostasis when needed. After
completion of myotomy, the mucosal incision was
closed using through-the-scope clips.

Data collection

The primary outcome was the short-form McGill
questionnaire (SF-MPQ), which consists of a visual
analogue scale (VAS) in the first 24 h postoperative-
ly, present pain intensity (PPI) scale, and pain rating
index (PRI) at 0, 2, 6, 24, and 48 h after surgery. The
Chinese version of the PRI scale includes 15 descrip-
tors, of which 11 items are for the sensory McGill
pain score and 4 are for the affective McGill pain
score (Appendix 1). The time point of hours postop-

Videosurgery and Other Miniinvasive Techniques 4, December/2022


http://www.randomizer.org

Oxycodone is superior to morphine for pain relief following peroral oesophageal myotomy: a prospective, randomized, controlled trial

eratively was defined as the timing from extubation
in PACU.

The secondary outcome was the patients’ satisfac-
tion for postoperative analgesia evaluated by a Likert
scale with 5 degrees, consisting of “extremely”, “very
much”, “moderately”, “a little”, and “not at all”.

When a patient’s VAS > 4, 50 mg of flurbiprofen
was injected intravenously for rescue analgesia. The
number of patients requiring rescue analgesia was
also collected.

Postoperative adverse effects related to opi-
ates, like VAS for PONV, VAS for drowsiness, VAS for
headache, VAS for itching, number of hypoxaemia
(defined as SpO, < 94% with 3 |/min supplementa-
ry oxygen through nasal catheter), and number of
urinating disturbances, were recorded.

Ethics

This study was approved by the Ethics Committee
of the First Affiliated Hospital, College of Medicine,
Zhejiang University (reference number: 2018-775),
and written informed consent was obtained from all
participants in the trial. The trial was registered with
China Clinical Trial Registry (http://www.chictr.org.
cn/, registration number: ChiCTR1800017476).

Statistical analysis

The sample size required was calculated choosing
a difference of 2.7 in VAS as the minimum desired

difference between the 2 groups according to the pi-
lot study. Considering a 10% dropout per group, at
least 32 patients per group were needed to detect
a significant difference of 2.7 in VAS with a power of
0.9 at a level of o = 0.05 (two-sided hypothesis).
Statistical analysis was performed using SPSS
20.0 software (IBM Corp., Armonk, NY, USA). Numeri-
cal data were presented as numbers (percentage). The
Pearson yx? test was used to examine the significance
of the association between 2 variables in a contin-
gency table. Variables with a normal distribution were
presented as mean * standard deviation (SD) and
compared using analysis of t-test. A p-value of 0.05
(two-sided) was considered statistically significant.

Results

The flow diagram for this trial is shown in Figure 1.
A total of 80 patients assessed for eligibility were
enrolled; 7 were exclude because of subcutaneous
emphysema (n = 4), oesophageal perforation (n = 2),
and converted to laparoscopic surgery (n = 1). Even-
tually, 73 patients completed the study. Patient and
operation characteristics are detailed in Table I, with
no significant differences between the oxycodone
group and the morphine group.

Short-form McGill questionnaire

The comparison of VAS in 24 h postoperatively
between the 2 groups is demonstrated in Figure 2.

Enrollment Assessed for eligibility (n = 80)
Excluded (n = 7)
| * Subcutaneous emphysema (n = 4)
~| « Esophageal perforation (n = 2)
« Converted to laparoscopic surgery (n = 1)
Randomized (n = 73)
Y ¥
Allocation Oxycodone group (n = 36) Morphine group (n = 37)
Y A
Follow-up Oxycodone group (n = 36) Morphine group (n = 37)
Y A
Analysis Oxycodone group (n = 36) Morphine group (n = 37)

Figure 1. Patients’ flow diagram
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Table I. Patient characteristics

Variable Oxycodone group Morphine group P-value
Number of patients (n) 36 37
Age [years] 44.9 £10.47 47.8 +10.01 0.238
Gender (male) 15 (41.67) 13 (35.14) 0.634
BMI [kg/m?] 22.37 £3.39 23.01+3.59 0.446
ASA: 0.591
I 6 (16.67) 8 (21.62)
I 30 (83.33) 29 (78.38)
Preoperative thoracic pain or upper abdominal pain
caused by achalasia:
Number 5 (13.89) 6(16.22) 0.980
VAS 0.25 +0.69 0.27 +0.69 0.901
Operation time [min] 82.78 +64.19 72.68 +61.55 0.495
Intraoperative bleeding [ml] 9.31+6.23 10.14 £9.96 0.672
Intraoperative fentanyl consumption [ug] 235.03 +45.38 243.11+39.54 0.421
Intraoperative remifentanil consumption [ug] 1480.56 +894.69 1335.14 +838.72 0.476
Intraoperative propofol consumption [mg] 651.36 +325.08 598.43 +304.72 0.475
Extubation time [min] 13.61 £5.96 11.59 +6.33 0.166
Total time in PACU [min] 27.61+9.51 28.68 +10.35 0.649

Data are presented as mean + standard deviation or number of patients (%). BMI - body mass index, ASA — American Society of Anesthesiologists, VAS — visual

analogue scale, PACU — post-anaesthesia care unit.

Patients who received oxycodone therapy had lower
VAS (1.64 +0.76) than those who received morphine
(2.14 +1.23) (p = 0.042).

Compared with morphine treatment, oxycodone
given intraoperatively was associated with lower PPI

VAS
N
1

0 T
Oxycodone

Morphine

Figure 2. The comparison of VAS between the
2 groups in the first 24 h postoperatively. Patients
who received oxycodone therapy had lower VAS
than those who received morphine therapy

*P < 0.05 versus morphine group. VAS — visual analogue scale.
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at2h(1.11 +0.40vs. 2.22 +0.89, p < 0.001), 6 h (1.42
+0.55 vs. 2.08 £0.92, p < 0.001), and 24 h (1.06 +0.23
vs. 1.30 £0.46, p = 0.006) postoperatively (Figure 3).

Analyses of PRI including the sensory McGill Pain
Score, affective McGill Pain Score, and the sum of
both (PRI) are shown in Figure 4. Patients who re-
ceived oxycodone experienced lower sensory McGill
pain score than those who received morphine at
2 h (2.47 £1.96 vs. 3.70 £1.85, p = 0.007), 6 h (3.50
+2.08 vs. 4.49 £1.71, p = 0.030), 24 h (2.19 £1.26 vs.
2.81+1.22,p =0.037),and 48 h (1.22 £0.90 vs. 1.70
+0.85, p = 0.021) after surgery (Figure 4 A). There
was also significantly lower affective McGill pain
score in the oxycodone group than in the morphine
group at 0 h (0.75 +0.94 vs. 1.32 +1.36, p = 0.039),
2 h (0.78 +0.99 vs. 1.30 +1.20, p = 0.047), and 24 h
(0.44 £0.61 vs. 0.84 +0.87, p = 0.028) postoperative-
ly (Figure 4 B). When referred to PRI, patients with
oxycodone therapy were also associated with better
score than those with morphine treatment at every
follow-up time point (0 h: 2.17 £2.18 vs. 3.38 +2.53,
p =0.032; 2 h: 3.25 +2.41 vs. 5.00 +2.29, p = 0.002;
6 h: 4.61 +2.60 vs. 5.76 £2.02, p = 0.039; 24 h: 2.64
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+1.50 vs. 3.65 £1.59, p = 0.007; 48 h: 1.56 +1.00 vs.
2.19 +0.91, p = 0.006) (Figure 4 C).

Secondary outcomes

The rate of ‘extremely’ and ‘very much’ satis-
faction degree was higher in patients receiving
oxycodone intraoperatively (p = 0.047) (Table II).
No statistically significant differences were seen in
opiate-related complications and the number of pa-
tients requiring rescue analgesia, except VAS score
for PONYV, indicating that less PONV occurred in pa-
tients who received oxycodone (1.64 +0.76 vs. 2.14
+1.23, p = 0.042) (Table II1).

Discussion

In this randomized, double-blind, controlled trial,
intravenous oxycodone administered as a bolus of
0.08 mg/kg before the end of the POEM procedure
showed a good analgesia effect post-operatively.
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Present pain intensity

Affective McGill Pain Score

3 -
*k*k
2 A
* % k|
*%
1
0
0 2 6 24

Time [h]
O Oxycodone B Morphine

48

Figure 3. The comparison of PPl between the
2 groups at the 5 follow-up time points. PPIs
were significantly lower in the oxycodone group
than in the morphine group at 2, 6, and 24 h
postoperatively

*P < 0.05 versus morphine group; **p < 0.01 versus morphine

group; ***p < 0.001 versus morphine group. PPl — present pain
intensity.
3
27 *

*

*
1
0
0 2 6 24 48

Time [h]
O Oxycodone B Morphine

Figure 4. The comparison of PRI between the 2
groups at the 5 follow-up time points. Patients
with oxycodone treatment experienced lower
Sensory McGill Pain Score (A), Affective McGill
Pain Score (B), and PRI (C) results compared to
those with morphine treatment

*P < 0.05 versus Morphine group, **p < 0.01 versus Morphine
group. PRI — pain rating index.
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Table II. Patients’ satisfaction degree for postoperative analgesia

Variable Oxycodone group Morphine group P-value
Number of patients (n) 36 37 0.047
Extremely 4 (11.11%) 1(2.70%)
Very much 25 (69.44%) 19 (51.35%)
Moderately 7 (19.44%) 14 (37.84%)
Alittle 0 (0%) 3 (8.11%)
Not at all 0 (0%) 0 (0%)

Data are presented as number of patients (%).

Table lIl. Opiate-related complications and rescue analgesia

Variable Oxycodone group Morphine group P-value
Number of patients (n) 36 39
VAS-score for PONV 1.64 +0.76 2.14 £1.23 0.042
VAS-score for drowsiness 1.06 £0.63 0.81+0.78 0.144
VAS-score for headache 1.25 +0.87 1.08 +0.68 0.360
VAS-score for itching 0.31+0.75 0.22 +0.71 0.603
SpO, < 94% (n) 2 (5.56%) 2 (5.71%) 0.978
Urinating disturbances (n) 4 (11.11%) 5 (13.51%) 0.755
Rescue analgesia (n) 2 (5.56%) 2 (5.71%) 0.978

Data are presented as mean + standard deviation or number of patients (%). VAS — visual analogue scale.

Compared with intravenous morphine, oxycodone
administration had better performances in SF-MPQ
scores and overall satisfaction. To our knowledge,
this is the first randomized controlled trial focussing
on post-POEM analgesia.

It is well established that POEM is safe, feasible,
and effective for achalasia treatment [9]. But mild to
moderate acute pain is commonly observed in post-
operative patients [2]. Pain of the oesophagus after
POEM may be induced by mechanical, chemical,
and thermal stimuli, ischaemia, and inflammation.
The vagus nerve, afferent fibres of thoracic spinal
cords, and the enteric nervous system are involved
in the pain sensory and conduction process [10].
Pain of the oesophagus has a strong characteristic
of visceral pain, which is difficult to locate and is ac-
companied by unpleasant emotional activities and
visceral reaction [11]. Oxycodone is a dual-acting
opioid p-/x-receptor agonist. Compared with classic
p-receptor agonists like morphine, it can effective-
ly control both the somatic pain via p-receptor and
the visceral pain via k-receptor in these patients [12,
13]. Therefore, oxycodone has advantages in anal-
gesia after gastrointestinal surgeries. The present
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study has also confirmed this in endoscopic patients
who received POEM procedure.

The SF-MPQ was first introduced by Mmezack
et al. and validated in a great number of clini-
cal studies on pain and analgesia [14-16]. It has
3 components, including the PPI, the PRI, and a VAS.
The PRI contains the standard 15 word descriptors
(11 sensory and 4 affective) with values of O (none)
to 3 (severe). The sensory, affective, and total PRI
score are derived from the sum of the intensity
rank values of the 11 words chosen for sensory, the
4 words for affective, and all descriptors, respective-
ly. In our study, the overall intensity of pain in the
first 24 h postoperatively was assessed by the VAS.
The results showed that, although intravenous mor-
phine brought sufficient analgesia with a VAS of 2.14
+1.23, patients who received intravenous oxycodone
had lower VAS scores (1.64 +0.76, p < 0.05). This is
concomitant with Lenz et al’s study, which found
that the analgesic effect of oxycodone after hyster-
ectomy was superior to that of morphine [17]. The
PPl evaluated at predetermined time points rep-
resents the temporal dimension of post-POEM pain.
It was found in our study that oxycodone performed
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Oxycodone is superior to morphine for pain relief following peroral oesophageal myotomy: a prospective, randomized, controlled trial

better than morphine in pain control at 2, 6, and
24 h after the procedure. Moreover, the PRI score
was used to reflect the scope of post-POEM pain. It
is known that pain after POEM could be caused by
over-extension of the gastric wall, surgical injuries of
the LES by cut and heat coagulation, inflammation of
the surgical site, and local exposure to gastric acid.
Hence, post-POEM pain is a complication of several
miscellaneous uncomfortable sensations and relative
emotional experiences. The present study found that
patients in the oxycodone group had lower total PRI
scores than those in the morphine group at 0, 2, 6, 24,
and 48 h post-operatively, indicating that the oxyco-
done could not only better reduce the pain intensity
but also suppress the scope of pain perception. Con-
sistent with previous investigations, our study showed
that oxycodone had more potent and comprehensive
analgesic effects in patients who underwent POEM
procedures when compared with morphine.

In the present study, it was observed that the
oxycodone group had lower affective PRI score at
0 h when compared with the morphine group.
However, oxycodone started to attenuate the sen-
sory components of pain at the 2" postoperative
hour. This suggests the early emergence of visceral
pain-related emotion and mood immediately after
the POEM procedure, as well as oxycodone’s rapid
suppression of visceral through its peripheral k-re-
ceptor agonist effect. This could also be explained
in pharmacokinetic aspects [18, 19]. As for p-recep-
tors in the central nervous system, both oxycodone
and morphine manifest two-compartment model
pharmacokinetics characteristics. However, as for
k-receptor, oxycodone’s pharmacokinetics charac-
teristics are similar to the one-compartment model.
Therefore, inhibition of the emotional components
of pain by oxycodone emerged earlier than the sup-
pression of the sensory components.

Although they have a strong analgesic effect, opi-
oids have adverse reactions that cannot be ignored.
We observed and recorded the common adverse re-
actions of opioids within 48 h after operation. We
found that there was no significant difference in
the incidence of drowsiness, dizziness, itching, and
postoperative hypoxaemia and urinary retention
between the oxycodone and morphine group, while
the VAS score for nausea/vomiting was lower in the
oxycodone group.

There were several limitations in our study.
Firstly, all patients were followed up 48 h after the
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procedure, and chronic pain was not assessed [20].
Secondly, whether oxycodone or morphine could
affect the inflammatory level after POEM was not
evaluated, because serum mediators like IL-1B and
TNF-a. were not detected. Thirdly, although a single
bolus of intravenous oxycodone showed sufficient
analgesic effects, alternative methods of oxycodone
administration for post-operative analgesia, such as
patient-controlled analgesia, were not investigated
in this study. Therefore, further multi-centred studies
on post-POEM analgesia are still needed.

Conclusions

Intravenous oxycodone administered as a bolus
of 0.08 mg/kg before the end of the POEM proce-
dure could provide sufficient analgesia in the next
48 h. Oxycodone appeared to be superior to mor-
phine in dealing with post-POEM pain, which has
distinct visceral pain characteristics.
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Appendix 1

PRI

Sensory McGill pain None Mild Moderate Severe
1 Throbbing pain 0_ . 2 3
2 Shooting pain 0 ) ) 3
3 Stabbing pain 0 n__ ) 3)
4 Sharping pain 0 n__ ) 3)____
5 Cramping pain 0__ n__ ) 3
6 Gnawing pain 0_ ) ) 3
7 Hot-burning pain 0__ ) ) 3)__
8 Aching pain 0 n__ ) 3)
9 Heavy pain 0__ n__ ) 3
10 Tender 0_ n__ ) 3
11 Splitting pain 0_ ) ) 3)__

Affective McGill Pain
12 Tiring-exhausting 0_ . ) 3
13 Sickening 0 n_ 2) 3
14 Fearful 0__ . ) 3
15 Punishing-cruel 0_ n__ ) 3

Videosurgery and Other Miniinvasive Techniques 4, December/2022 633



	_Hlk90754720
	OLE_LINK1
	OLE_LINK2
	OLE_LINK3
	OLE_LINK5
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	OLE_LINK4
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18

