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Background: This study aims to compare analgesic effect and side effects of oxycodone
and sufentanil in transition analgesia and patient-controlled intravenous analgesia (PCIA)
after gynecological tumor operation under general anesthesia.

Patients and Methods: A prospective, randomized, double-blind research was conducted.
Patients undergoing elective gynecological tumor surgery were randomized into four groups:
Group S (sufentanil transition analgesia and sufentanil PCIA), Group OS (oxycodone
transition analgesia and sufentanil PCIA), Group SO (sufentanil transition analgesia and
oxycodone PCIA) and Group O (oxycodone transition analgesia and oxycodone PCIA). The
primary outcomes were Numerical Rating Scale (NRS) at rest and coughing, accumulated
opioid consumption in PCIA and patients’ satisfaction.

Results: Patients in Group OS and Group O showed shorter time of consciousness recovery
and extubation after surgery. Accumulated opioid consumption in PCIA (equal to morphine)
in Group SO and Group O was significantly less than that in Group S and Group OS. Patients
in Group O showed lower NRS at rest and coughing, but higher patients’ satisfaction 3, 24
and 48 hours after surgery. Patients in Group SO and Group O showed a shorter time of
intestinal recovery, first feeding and first-time movement.

Conclusion: Both oxycodone and sufentanil provided adequate pain relief in transitional
analgesia and PCIA treatment after surgery. Oxycodone without background infusion showed
less analgesic drug consumption and faster recovery than sufentanil with background infu-
sion in PCIA after gynecological tumor operation under general anesthesia.

Keywords: gynecological tumor operation, oxycodone, transition analgesia, patient-
controlled intravenous analgesia, sufentanil

Introduction

Gynecological tumor operation is often accompanied with severe postoperative
pain, which can cause atelectasis, sympathetic over activity, prolonged hospital
staying, and poor patient’s satisfaction. Furthermore, unrelieved severe pain may
lead to chronic pain, that seriously affects patients’ quality of life." Patient-
controlled intravenous analgesia (PCIA) is known to provide an efficient way for
postoperative pain relief.> There are two different administration patterns in PCIA
including background infusion and no background infusion. In recent published
guideline of postoperative analgesia,* no background infusion in PCIA was recom-
mended due to the potential association between background opioid infusion and
adverse complication, especially respiratory depression.”
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Opioids are considered to be the standard analgesic to
relieve moderate to severe acute postoperative pain.
Morphine is widely used in postoperative analgesia manage-
ment in Europe and North America, whereas sufentanil and
fentanyl are more popular in China because of their quicker
onset of action and less adverse effects especially respiratory
depression and postoperative nausea & vomiting (PONV).
Oxycodone, a semisynthetic opioid which can bind to both
p-and k-opioid receptors,” was widely used in intravenous
injection for postoperative analgesia in China since the
approval in 2013. It has been reported that intravenous injec-
tion of oxycodone can provide satisfactory postoperative
analgesia by several studies.”'* Considering the pivotal role
of k-opioid receptors in visceral pain attenuation, it is reason-
able to hypothesize that oxycodone can enhance the quality of
analgesia. Moreover, the half-life of oxycodone is 3.5 hours, it
is more suitable to no background infusion in PCIA, which
may reduce the side effects. However, there are few reports
investigating oxycodone PCIA without background infusion.

In this study, a randomized, double-blind clinical trial
was performed to evaluate analgesic effects and side effects
of oxycodone in transition analgesia and PCIA after gyne-
cological tumor operation under general anesthesia.

Patients and Methods

Study Design

A prospective, randomized and double-blind study was con-
ducted at the departments of anesthesia in Shaanxi Provincial
Cancer Hospital between January 2017 and June 2018. Written
informed consent was obtained from each of the patient, other-
wise their next of kin or their legal representative. This study
was approved by the clinical research ethics committee of
Shaanxi Provincial Cancer Hospital, and was registered in
Chinese Clinical Trial Registry (registration number
ChiCTR-IOR-1800014793). This study followed the Good
Clinical Practice guidelines and the guidelines of the Helsinki
Declaration.

Patients

Patients (aged 24~64 years old, BMI 18.1~31.1 and ASA
I~IT) undergoing elective gynecological tumors operation
(laparotomy or endoscopy) under general anesthesia
were screened in this study. The following patients
were excluded: 1) Allergy, sensitivity or contraindication
to study medications. 2) Inability to communicate in the
preoperative period (coma, profound dementia, or lan-
guage barrier). 3) Severe hypertension (systolic blood

pressure >

180mmHg,
110mmHg). 4) Brain injury or neurosurgery. 5) History

diastolic blood pressure >

of severe hepatic, renal, pulmonary, or cardiac disease.

epilepsy,
Parkinsonism or myasthenia gravis. 7) History of chronic

6) Preoperative history of schizophrenia,

opioid usage within eight weeks of surgery. 8) Taking
monoamine oxidase inhibitors within two weeks before
the surgery. 9) Pregnant and lactation women. 10) Others
that is not suitable for application.

Randomization and Masking

A Dbiostatistician, who was independent of data manage-
ment and statistical analyses, generated random numbers
(in a 1:1 ratio) using the SAS 9.2 software (SAS Institute,
Cary, NC). The results of randomization stored online
(https://pan.baidu.com) until the end of the study.

There were 124 patients undergoing elective gynecological
tumors surgery who were randomized into four groups: Group
S (sufentanil transition analgesia and sufentanil PCIA, n=32),
Group OS (oxycodone transition analgesia and sufentanil
PCIA, n = 30), Group SO (sufentanil transition analgesia and
oxycodone PCIA, n = 30) and Group O (oxycodone transition
analgesia and oxycodone PCIA, n =32). Their anesthesiologist
login in online and administered the study drugs according to
the randomization sequence, which was marked as red color
after usage. Study personnel, health-care team members, and
patients were masked to the group assignment throughout the
study period. In an emergency, unmasking of the treatment
allocation could be requested, and the study would be termi-
nated. These situations were documented and analyzed to
reveal its potential association with the treatment.

Dose Determination

The equivalent dose converting between parenteral morphine
and oxycodone is variable, with a suggested ratio of 0.65 to
1.5."% In this study, the ration of 1 was chosen on the assump-
tion that 1 dose of oxycodone may be equal to morphine
according to the recently published literatures.”'> The
equivalent dose converting between sufentanil and morphine
was 0.001. Therefore, the equivalent dose converting
between sufentanil and oxycodone was 0.001.

Procedures

Patients were not given any sedative, analgesic, antemetic,
or anti-itching drugs 24 hours before the operation.
Patients were fasting from solids and liquids 8 hours
before the operation. The purpose of this study, PCIA
instruction, numeric rating scale (NRS) calculation method
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and side effects were explained to the patients one day
before the surgery. After arriving the operation room,
routine monitoring including electrocardiogram (ECQ),
pulse oximetry (SpO,), heart rate (HR), noninvasive
blood pressure (BP) and bispectral index (BIS) were estab-
lished prior to the anesthesia.

General anesthesia was conducted with 0.05 mg/kg mid-
azolam, 0.4 pg/kg sufentanil, 0.2 mg/kg etomidate, and 0.2
mg/kg cisatracurium. Total intravenous general anesthesia was
used in this study: cisatracurium was injected continuously
(0.1 mg/kg-hour) to maintain muscle relaxation; the mainte-
nance doses of propofol and remifentanil (0.1~0.3 pg/kg-min)
were adjusted to keep BIS between 40~60, and hemodynamic
alteration between 20% compared to the baseline BP. The
infusion of cisatracurium was terminated 30 minutes prior to
the approximate completion of surgery. Moreover, 5 mg dex-
amethasone and 0.3 mg of tropisetron were administered in
order to prevent PONV, the most common side effects after
general anesthesia. Patients in Group O and Group OS
received oxycodone (0.1 mg/kg for endoscopy procedures or
0.15 mg/kg for laparotomy procedures), whereas patients in
Group S and Group SO received sufentanil (0.1 pg/kg for
endoscopy procedures or 0.15 pg/kg for laparotomy proce-
dures) before the end of anesthesia as transition analgesia.

After the end of anesthesia, PCIA device (Apon, ZZB-
I, Medical technology Corporation, Jiangsu, China) was
connected to patients, and continued 48 hours for post-
operative pain relief. In Group S and Group OS, a bolus
dose was 2 pg and background infusion was 2 mL/h, in
Group SO and Group O, a bolus dose was 2 mg and there
was no background infusion. The lockout time was 5 mins
for all patients. Patients were transferred into post-anesthe-
sia care unit (PACU) after surgery. Extubation was per-
formed after confirming the recovery of spontaneous
breathing. Time of consciousness recovery and extubation
after surgery were documented. Postoperative pain was
evaluated with Numerical Rating Scale (NRS) 5 mins
after extubation. 0 indicating no pain and 10 unbearable
pain. Bonus dose (2 pg sufentanil or 2 mg oxycodone
injection) was given to the patients immediately if the
NRS was more than 3. The procedures were repeated
when NRS was evaluated 5 mins after bonus until the
NRS was less than 4. Sedation levels, rescue analgesia
and side effects in PACU were documented.

Length of first demand bolus in ward after surgery,
accumulated opioid consumption of PCIA, NRS at rest
and coughing, sedation level, FAS, side effects, patients’
satisfaction and time of intestinal recovery, first feeding

and first-time movement were evaluated and recorded 3
hours, 24 hours and 48 hours after surgery. The upper
limitation was 10 mg oxycodone or 10 pg sufentanil
within one hour by limiting its number of bolus times. If
the consumptive analgesia drugs reached the limitation
and still felt painful, the responsible anesthesiologist
would be called and alternative rescues analgesia drug
should be administrated and recorded.

The Ramsay sedation scale was applied to assess the
sedation level (1 = anxious or restless or both, 2 = cooperative,
oriented, and tranquil, 3 = responds to command, 4 = brisk
response to a light glabellar tap or loud auditory stimulus, 5 =
sluggish response to a light glabellar tap or loud auditory
stimulus, and 6 = no response to the stimuli). Functional
activity score (FAS), 1 indicating unrestricted activity, 2 indi-
cating partially restricted activity and 3 indicating severely
restricted activity. Patients’ satisfaction was measured on a 5
point scale (1 = very dissatisfied, 2 = dissatisfied, 3 = neutral,
4 = satisfied, and 5 = very satisfied). The side effects observed
were PONV, respiratory depression, pruritus and dizziness.
When SpO, was <90% and respiration rate was <10 breath/
min, it was documented as respiratory depression.

Outcomes

Outcome assessment was completed by research members
who were trained before the study and not involved in the
clinical care of the patients. The primary outcomes were
rescued analgesia rate in PACU, NRS at rest and coughing,
accumulated opioid consumption in PCIA and patients’ satis-
faction. The secondary outcomes included time of conscious-
ness recovery and extubation, length of first demand bolus in
ward after surgery, sedation level, FAS, side effects and time
of intestinal recovery, first feeding and first-time movement.

Statistical Analysis
The primary endpoint was the NRS at rest over time.
There was 20%~33% decrease in VAS with respect to
previous studies,'® in the preliminary study, 20 patients
were assigned to Group S, Group OS, Group SO and
Group O (n=5), and the NRS at rest 24 hours after surgery
were 4.0+2.2, 3.5+1.9, 2.0+1.5 and 2.5+1.8, respectively.
A sample size of 29 per group was obtained by PASS 11.0
(NCSS, LLC, Kaysville, Utah, USA) with two-tailed o =
0.05 and B = 0.90. Take into account a dropout rate of
approximately 20%, we planned to enroll 35 patients for
each group.

The statistical analysis was performed with SPSS 24.0 for
Windows (SPSS, Inc., IBM) and Graphpad Prism 7
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Assessed for eligibility (n = 140)

\

Refusal of participating in the study (n = 4)

Randomized (n = 136)

Allocation

Group S (n =34)

Group OS (n = 34)

Group SO (n = 34)

Group O (n = 34)

Excluded (n=12)
Conversion of anesthesia drugs or procedures due
to hemorrhages or severe hypertensions (n =4)
Unexpected termination of PCIA (n = 3)

Incomplete case report form (CRF) (n =5)

!

!

Group S analyzed (n = 32)

Laparotomy (n = 21)

Endoscopy (n=11)

Group OS analyzed (n = 30)
Laparotomy (n = 14)

Endoscopy (n = 16)

Group SO analyzed (n = 30)
Laparotomy (n = 14)
Endoscopy (n= 16)

Group O analyzed (n = 32)
Laparotomy (n = 19)
Endoscopy (n= 13)

Sufentanil in transition

analgesia + sufentanil in PCIA

Oxycodone in transition

analgesia + sufentanil in PCIA

Sufentanil in transition

analgesia + oxycodonein PCIA

Oxycodone in transition

analgesia + oxycodonein PCIA

Figure | Consolidated standards of reporting trials (CONSORT) flow diagram.

Note: Data analysis included all patients in the groups to which they were randomly assigned.

Abbreviation: PCIA, patient-controlled intravenous analgesia.

(GraphPad Software, La Jolla, CA, USA). Measured data
with normal distributions are expressed as Mean = SD, non-
normally distributed data are expressed as Median (P25,
P75). ANOVA was used if data were normal distributions
and the variations were homogenous, otherwise Wilcoxon
rank-sum test was used. A repeated measure analysis of
variance (ANOVA) was used for NRS at rest and coughing
and patients’ satisfaction. Categorical data were expressed by
N (%) and were analyzed with the y2 test. Fisher’s exact test
was used for side effects. The value of p < 0.05 was taken as
significant difference. To reduce type I error, p < 0.0083 was
considered statistically significant after Bonferroni correc-
tion when comparing two groups.

Results

During the study, there were no lapses in the blinding, A total of
140 patients were enrolled in this study. Four patients refused to
participate before surgery. Four patients were excluded from the
study due to alteration of anesthesia drugs or procedures when
they occurred hemorrhages or severe hypertensions during opera-
tions. Three patients were excluded because of unexpected termi-
nation of PCIA after surgery. Five patients were excluded because
of incomplete case report form (CRF). Finally, 124 patients under-
going elective gynecological tumors surgery were randomized
into four groups: Group S (n = 32), Group OS (n = 30), Group
SO (n = 30) and Group O (n = 32) (Figure 1).
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There was no statistically significant difference in
demographic data including age, gender, BMI, ASA, type
of surgery, length of anesthesia, or length of incision in
four groups (p > 0.05, Table 1).

Patients in Group OS and Group O showed shorter time
of consciousness recovery and extubation after surgery when
compared with patients in Group S and Group SO (p <
0.0083, Table 2). There was no significant difference in
sedation level, rescue analgesia and side effects in PACU in
four groups (p > 0.05, Table 2). Length of first demand bolus
in ward after surgery in Group OS was much longer than that
in Group S, and in Group O was much longer than that in
Group SO (p < 0.0083, Table 2). Accumulated opioid con-
sumption in PCIA (equal to morphine) in Group SO and

Table | Comparison of Demographic Data in Patients

Group O was significantly less than that in Group S and
Group OS (p < 0.0083, Table 2).

Only one patient in Group S suffered respiratory
depression within 3 hours after surgery (Table 3). PONV
were observed in patients from all groups. However, more
patients in Group S and Group SO experienced PONV
when compared with patients in Group OS and Group O
3 hours after surgery. Differently, more patients in Group S
and Group OS experienced PONV when compared with
patients in Group SO and Group O while 24 and 48 hours
after surgery, but there was no statistical significance (p >
0.05, Table 3). There was no significant difference in
pruritus or dizziness in four groups at 3, 24 or 48 hours
after surgery (p > 0.05, Table 3).

Group S (n=32) Group OS (n=30) Group SO (n=30) Group O (n=32) FIx? P
Age (years) 47.84+9.06 49.47+10.34 49.00+8.65 44.03+9.26 2.18 0.094
BMI (kg/m?) 24.71£3.02 24.38+3.39 23.01+3.22 23.75+2.97 1.73 0.165
ASA [ 9 (28.1%) 9 (30.0%) 10 (33.3%) 15 (46.9%) 3.02 0.388
Il 23 (71.9%) 21 (70.0%) 20 (66.7%) 17 (53.1%)
Surgery Types Laparotomy 21 (65.63%) 14 (46.67%) 14 (46.67%) 19 (59.4%) 3.39 0.336
Endoscopy Il (34.38%) 16 (53.33%) 16 (53.33%) 13 (40.6%)
Length of anesthesia (mins) 158.69+65.39 159.10£50.66 173.17+41.49 139.12+60.45 1.98 0.121
Length of incision (cm) 10.09+5.71 9.27+6.53 9.83+7.51 9.56+6.08 1.00 0.801

Note: Values are expressed as mean * SD and the number of patients (%).
Abbreviations: BMI, body mass index; ASA, American Society of Anesthesiologists; ASA |, a normal healthy patient; ASA Il, a patient with mild systemic disease.

Table 2 Comparison of Indicators in Recovery Period, PACU and PCIA

Group S Group OS Group SO Group O FIx? P
(n=32) (n=30) (n=30) (n=32) Wald
Time of consciousness recovery (Mins) 5.47+4.27*¢ 3.65+2.511 5.64%2.30° 3.82+2.67 6.05 0.001*
Time of extubation (Mins) 7.55+4.71>¢ 5.24+3.02° 8.34+2.52° 5.35+2.98 10.43 <0.00 1%
The Ramsay sedation scale in 2 26 (81.2%) 27 (90.0%) 24 (80.0%) 29 (90.6%) 2.36 0.500
PACU (%) I or3 | 6(18.8%) 3 (10.0%) 6 (20.0%) 3 (94%)
Rescue analgesia in PACU (%) 3 (9:4%) I (3.3%) 1 (3.3%) 0 (0.0%) 4.45 0.216
Nausea and vomiting in PACU (%) 4 (12.5%) I (3.3%) 2 (6.7%) 2 (6.2%) 201 0.571
Pruritus in PACU 0 0 0 0 - -
Respiratory depression in PACU | 0 0 0 - -
Length of first demand bolus in ward after | 70 (23,240)° 360 (240,600) 140 (80,240) 260 (195,600) 18.11 <0.00 1**
surgery (min)
Accumulated opioid consumption in PCIA 120 (110,136)>< | 126 (116,140)*¢ | 7 (3.5,12) 7 (0,16) 92.68 <0.001%*
(equal to morphine, mg)

Notes: Values are expressed as mean % SD, the number of patients (%) and the median (25%, 75%). *P<0.0083, Group S vs Group OS, ®P<0.0083, Group S vs Group SO,
P<0.0083, Group S vs Group O, “P<0.0083, Group OS vs Group SO, °P<0.0083, Group OS vs Group O, P<0.0083, Group SO vs Group O, *P<0.05, **P<0.001, vs the four
groups. The Ramsay sedation scale, |, anxious or restless or both; 2, cooperative, oriented, and tranquil; 3, responds to command.
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Table 3 Comparison of Incidence of Side Effects 3, 24 and 48 Hours After Surgery

Group S (n=32) | Group OS (n=30) | Group SO (n=30) | Group O (n=32) | P
Nausea (3 hours) 7 (21.9%) 3 (10.0%) 3 (10.0%) 4 (12.5%) 0.499
Nausea (24 hours) 15 (46.9%) 12 (40.0%) 7 (23.3%) 8 (25.0%) 0.137
Nausea (48 hours) 7 (21.9%) 7 (24.1%) 3 (10.0%) 2 (6.2%) 0.125
Vomiting (3 hours) 5 (15.6%) 2 (6.7%) 2 (6.7%) I 3.1%) 0.321
Vomiting (24 hours) 9 (28.1%) 8 (26.7%) 5 (16.7%) 5 (15.6%) 0.503
Vomiting (48 hours) 3 (9.4%) 2 (6.9%) 3 (10.0%) I 3.1%) 0.677
Respiratory depression (3 hours) I (3.1%) 0 0 0 0.186
Respiratory depression (24 hours) | 0 0 0 0 -
Respiratory depression (48 hours) | 0 0 0 0 -
Pruritus (3 hours) 0 0 0 0 -
Pruritus (24 hours) 0 1 (3.3%) 0 0 0.186
Pruritus (48 hours) 0 0 0 0 -
Dizziness (3 hours) I (3.1%) 0 1 (3.3%) 0 0.866
Dizziness (24 hours) 3 (9.4%) 1 (3.3%) I (3.3%) 2 (6.2%) 0.835
Dizziness (48 hours) 3 (9.4%) 1 (3.3%) 0 I (3.1%) 0.397

Notes: Values are expressed as the number of patients (%). When SpO, was <90% and respiration rate was <10 breath/min, it was documented as respiratory depression.

Although both sufentanil and oxycodone PCIA provided
adequate pain relief in ward (NRS < 4), patients in Group OS
and Group O showed lower NRS at rest and coughing, but
higher patients’ satisfaction than patients in Group S and
Group SO 3 hours after surgery (p < 0.0083, Figure 2A—C).
24 and 48 hours after surgery, patients in Group SO and
Group O showed lower NRS at rest and coughing and FAS,
but higher patients’ satisfaction than patients in Group S and
Group OS (p <0.0083, Figure 2A—C and Table 4). There was
no significant difference in the sedation level in four groups
(p > 0.05, Table 4).

Patients in Group SO and Group O showed a shorter
time of intestinal recovery, first feeding and first-time
movement (p < 0.0083, Table 4).

Discussion

PCIA is an efficient way to control postoperative pain, as
long as appropriate analgesic is selected and its dose and
lockout intervals are properly controlled.'""!” Opioids, the
most commonly used type of analgesics for PCIA, have a
clinical limitation because of side effects such as respira-

" Many studies have investigated the

2,16,19-23

tory depression.
effects of oxycodone for postoperative analgesia,
however it is still controversial whether oxycodone can
provide better transition analgesia and PCIA after gyneco-
logical tumors surgery under general anesthesia when
compared with sufentanil. In our preliminary study, sufen-
tanil PCIA without background infusion was applied; how-
ever, the intervals between bonus analgesia were too short

(approximately 1 hour), which severely interfered patients’
recovery and rest especially in the evening. Differently,
oxycodone has much longer half-life (approximately 4
hours) and can provide reasonable intervals between
demanded bonus doses during postoperative analgesia.'®
Therefore, sufentanil PCIA with background infusion and
oxycodone PCIA without background infusion were used
in this study.

Patients in four groups did not show any difference in
rescues analgesia rate in PACU, indicating both oxycodone
and sufentanil can provide satisfied transition analgesia, which
was consistent with previous studies.”**> However, patients
administrated with oxycodone showed relatively shorter time
of consciousness recovery and extubation, less incidence rate
of PONV, and none occurring of respiratory depression in
PACU, demonstrating that, under the similar transitional
analgesic effects, oxycodone induced less adverse complica-
tions when compared with sufentanil after administration of
equal effect does. One possible explanation is the different
metabolic productions between sufentanil and oxycodone.
Sufentanil is metabolized by the liver and enterocytes of the
small intestines, catalyzed by the cytochrome P450 enzyme.
Both of its metabolites norsufentanil and demethylsufentanil
retain some activities®® although the activity of norsufentanil
remains low. Differently, the main metabolic productions of
oxycodone are noroxycodone and noroxymorphone, the for-
mer is a very weak [1-opioid receptor agonist whereas the latter
does not contribute significantly to central opioid effects as
their plasma concentrations are too low to uptake into the brain
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Figure 2 (A-C) NRS at rest and coughing, and patients’ satisfaction 3, 24 and 48 hours after surgery.

Notes: Values are expressed as mean = SD. 2P<0.0083, Group S vs Group OS, °P<0.0083, Group S vs Group SO, “P<0.0083, Group S vs Group O, °P<0.0083, Group OS vs
Group SO, P<0.0083, Group OS vs Group O, P<0.0083, Group SO vs Group O comparing groups.

Abbreviations: NRS, Numerical Rating Scale, with 0-10, 0 indicating no pain and 10 indicating unbearable pain. Patients’ satisfaction was measured on a 5-point scale (I,

very dissatisfied; 2, dissatisfied; 3, neutral; 4, satisfied; 5, very satisfied)

although it is a more potent agonist than oxycodone.*’
Noticeably, on the basis of the same PCIA, length of first
demand bolus in ward after surgery from patients received
oxycodone in transition analgesia was much longer than
patients received sufentanil in transition analgesia, demon-
strating that the longer half-life of oxycodone could provide
prolong intervals for demanded bolus which may increase the
patient’s satisfaction.

After returning to wards, both sufentanil and oxycodone
PCIA provided adequate postoperative pain analgesia
(NRS < 4). However, accumulated opioid consumption in
patients with oxycodone PCIA (equal to morphine) was sig-
nificantly less than that in patients with sufentanil PCIA.
There are two possible explanations to this result. One is
that oxycodone has more effective in visceral pain than other
opioids. Oxycodone binds to both p-and k-opioid receptors,

and thereby alleviated not only somatic but also visceral pain,
consequently has high therapeutic efficacy in acute postopera-
tive pain after abdominal surgery.®®?° This is further con-
firmed by the lower FAS scores and higher patients’
satisfaction in oxycodone PCIA patients when compared
with those with sufentanil PCIA. The other reason is different
infusion patterns between oxycodone and sufentanil PCIA.
Different with sufentanil which need background infusion, no
background infusion was administered in oxycodone PCIA
due to its much longer half-life clearance, which significantly
reduces the doses of analgesic during postoperative pain relief
treatment. The reduced analgesic does bring further benefit for
postoperative recovery. For example, patients with oxycodone
PCIA showed a shorter time of intestinal recovery, first feed-
ing and first-time movement. The lack of a significant differ-
ence in sedation level in four groups probably due to the
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Table 4 Comparison of Indicators 3, 24 and 48 Hours After Surgery in Ward

Group S Group OS Group SO Group O x2IF/ P
(n=32) (n=30) (n=30) (n=32) Wald
The Ramsay sedation scale (3h) | 2 28 (87.5%) 29 (96.7%) 28 (93.30%) 32 (100.0%) 6.26 0.100
lor3 | 4(12.5%) I (3.3%) 2 (6.7%) 0 (0.0%)
The Ramsay sedation scale 2 31 (96.9%) 29 (96.7%) 30 (100.0%) 30 (93.8%) 1.93 0.902
(24h) lor3 | | (3.1%) I (3.3%) 0 (0%) 2 (6.2%)
The Ramsay sedation scale 2 31 (96.9%) 30 (100.0%) 30 (100.0%) 31 (96.9%) 2.01 1.000
(48h) lor3 | | (3.1%) 0 (0.0%) 0 (0%) I (3.1%)
FAS (24h) 2.04£0.54*° 1.98x0.51¢ 1.26+ 0.44 1.41£0.64 27.58 <0.00 |**
FAS (48h) 1.65£0.55*° 1.49£0.51¢ 1.08+0.27 1.18+0.57 15.39 <0.00 | **
Time of intestinal recovery (h) 50 (33,70)*° 44 (38,54)° 35 (25,44) 38 (30,42) 20.79 <0.00 | **
Time of first feeding (h) 68 (44,79)*° 50 (45,72)<¢ 42 (35,48) 45 (40,50) 21.86 <0.00 | **
Time of first-time movement (h) 51 (43,68) *° 48 (40,52)° 42 (27,44) 42 (25,48) 18.17 <0.00 |**

Notes: Values are expressed as the number of patients (%), mean % SD and the median (25%, 75%). *P<0.0083, Group S vs Group SO, °P<0.0083, Group S vs Group O,
“P<0.0083, Group OS vs Group SO, dP<0.0083, Group OS vs Group O, *P<0.001, vs the four groups. The Ramsay sedation scale, |, anxious or restless or both; 2,
cooperative, oriented, and tranquil; 3, responds to command; FAS, |, unrestricted activity; 2, partially restricted activity; 3, severely restricted activity.

Abbreviations: FAS, Functional activity score

limited number of sample size and enrolled patients who were
<65 years of age and had an ASA physical status of I or II in
this study.

The most common postoperative side effect of PCIA
is PONV. The high-risk factors for PONV include gender
(female), non-smoking patients, a history of PONV, and
the use of opioid during or after surgery. The occurrence
of PONV in the patients presenting a high-risk factor is
21%, 39% in those with two risk factors, 61% in those
with three, and 79% in those with four risk factors.*
Administration of a preventive antiemetic drug is recom-
mended for patients at high risk. In our study, considering
all patients had at least 2 risk factors, 5 mg dexametha-
sone and 0.3 mg of tropisetron were injected intrave-
nously as a PONV preventive antiemetic. Nevertheless,
PONV were still observed in patients in all groups, and
the incidence rate of PONV was more than 20% 24 hours
after surgery, which is similar to previous studies.’'~*
However, patients with sufentanil PCIA showed higher
incidence rate of PONV when compared with patients
with oxycodone PCIA 24 and 48 hours after surgery,
demonstrating the advantages of oxycodone over sufenta-
nil in postoperative pain relief. Respiratory depression is
one of the most concerned anesthesia-related adverse
complications after surgery. Only one patient in Group
S suffered respiratory depression within 3 hours after
surgery. We deduced that this was mainly caused by
higher does consumption in PCIA in relative to other

groups due to their different delivery patterns. However,

another possible explanation was that, patients from
sufentanil groups may require more bolus does because
they due their discomforted feeling of visceral pain, lead-
ing to the overdoes of sufentanil, consequently inducing
respiratory depression. Moreover, the possible influence
of genetic variations cannot be ignored®® although we did
not perform the genotype analysis. It is estimated that 8-
10% possibility of a cytochrome P450 enzyme deficiency
causes an inability to metabolize the prodrug into the
active component and thereby increasing the adverse
effects. However, it is too early to say oxycodone is
safer than sufentanil due to the limited number of sample
size in this study.

There are some limitations in this study. Firstly, our
results only represent the analgesic effects and adverse
reactions of oxycodone and sufentanil under fixed dosage
and PCIA after gynecological tumor surgery. Further
research on different surgery, more doses and kinds of
pathway in PCIA is needed to estimate if oxycodone is
superior to sufentanil in postoperative analgesia. Secondly,
the study was performed in only one hospital with limited
patients enrolled, larger scale clinical trial with multiple
centers is needed in the future.

Conclusion

Both oxycodone and sufentanil provided adequate pain
relief in transitional analgesia and PCIA treatment after
surgery. Oxycodone without background infusion showed
less analgesic drug consumption and faster recovery than
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sufentanil with background infusion in PCIA after gyne-
cological tumor operation under general anesthesia.
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