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Purpose: This study aimed to investigate postoperative analgesia achieved with intraoperative
administration of intravenous flurbiprofen axetil and nalbuphine in patients undergoing orbital
decompression.

Methods: Sixty-three patients undergoing orbital decompression under general anesthesia at
the Zhongshan Ophthalmic Center at Sun Yat-sen University (Guangzhou, China) were randomly
allocated into one of the following three groups (1:1:1): intraoperative flurbiprofen axetil 100
mg (Group 1); intraoperative nalbuphine 0.1 mg/kg (Group 2); or intraoperative flurbiprofen
axetil 100 mg combined with nalbuphine 0.1 mg/kg (Group 3). The primary end point was mean
postoperative pain intensity during the first 24 hours. The secondary efficacy end points were
the intensity of pain and discomfort at 0, 2, 6, 10, and 24 hours after surgery and side effects
at 24 hours after surgery.

Results: The demographic characteristics were similar among the three groups. Mean and peak
postoperative pain scores during the first 24 hours in Group 3 were lower than those in Group
1 (P=0.007 and P=0.003, respectively) and Group 2 (P=0.001 and P=0.000, respectively).
Additionally, the pain scores in Group 3 were significantly lower than those in Group 1 during
the first 6 hours after surgery (P=0.003, 0.002, and 0.022 at 0, 2, and 6 hours, respectively) and
those in Group 2 during the first 10 hours after surgery (P=0.008, 0.000, 0.001, and 0.019 at
0, 2, 6, and 10 hours, respectively). Discomfort scores were not significantly different among
the three groups during the observation period, except at 2 hours after surgery, at which time
the scores in Group 3 were significantly lower than those in Group 2 (P=0.033). Postoperative
adverse effects and analgesic requirements were similar among the three groups.
Conclusion: Intraoperative administration of a combination of intravenous flurbiprofen axetil
and nalbuphine is superior to single-dose flurbiprofen axetil or nalbuphine in patients undergo-
ing orbital decompression.
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Introduction

Postoperative pain may result in patient discomfort and decrease patient satisfaction.!
Bone removal orbital decompression, being a complex ophthalmic surgery, can lead to
severe pain, with significantly higher postoperative pain scores than other oculoplastic
surgeries.>* Postoperative pain is a major problem following orbital decompression.
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NSAIDs have been shown to effectively decrease
postoperative pain.* Flurbiprofen axetil is an injectable
nonselective cyclooxygenase (COX) inhibitor that is mainly
metabolized into flurbiprofen by hydrolysis; its analgesic
effect is believed to result from the reversible inhibition
of COX and the peripheral inhibition of prostaglandin
synthesis. Moreover, the drug has shown no irreversible
carcinogenic, teratogenic, or hepatotoxic effects. However,
in our recent study,? 45.7% patients experienced significant
postoperative pain with preoperative administration of
intravenous flurbiprofen axetil.

Overall, opioids are important analgesic agents for
postoperative pain management. Nalbuphine, a K-receptor
agonist and p-receptor antagonist, is a semisynthetic opioid
analgesic that belongs to the phenanthrene family. This drug
may provide effective pain relief with fewer opioid-induced
adverse effects than other opioids.’ Unfortunately, nalbuphine
offers a duration of analgesia of only 4-5 hours, which is too
short for postoperative pain management.®

It is clear that single-dose flurbiprofen axetil or nalbu-
phine is not effective enough for postoperative pain control
following orbital decompression, and there is convincing
evidence that multimodal analgesia is the best choice for
pain management.” Although little attention has been given
to the postoperative analgesic efficacy of these drugs in
patients undergoing orbital decompression, this combi-
nation may provide effective pain relief, reduce adverse
effects, and increase patient acceptance and compliance
with therapy.

In this randomized controlled clinical trial, we evaluated
the postoperative analgesic efficacy and adverse effects of
flurbiprofen axetil combined with nalbuphine in patients
undergoing orbital decompression compared with those on
a single dose of flurbiprofen axetil or nalbuphine.

Methods
Study design

This was a single-center, prospective, randomized, controlled,
study (ClinicalTrials.gov identifier: NCT 03562611). The
trial included 63 consecutive patients who underwent orbital
decompression between June 8, 2018, and September 8,
2018, at the Zhongshan Ophthalmic Center at Sun Yat-sen
University (Guangzhou, China). Approval was obtained in
accordance with the Declaration of Helsinki and the Ethics
Committee of the Zhongshan Ophthalmic Center at Sun
Yat-sen University. Written informed consent was obtained
from each patient.

Study visits were scheduled on Day 1 (Visit 1/baseline),
Day 2 (Visit 2, day of surgery), and Day 3 (Visit 3, 24 hours
after surgery).

Participants

Participants were screened before the trial by an experienced
doctor, and 65 subjects agreed to participate in this study. The
following inclusion criteria were applied: 1) bone removal
orbital decompression because of thyroid eye disease; 2)
age between 16 and 75 years; and 3) American Society of
Anesthesiologists (ASA) physical status of I-1I.

The exclusion criteria were as follows: 1) serious coex-
isting disease; 2) body mass index (BMI) <18.5 or >35; 3)
contraindications or previous adverse reactions to any of the
drugs used; 4) pregnancy; and 5) patients unable to cooperate.

Study protocol

At the baseline visit (Day 1), patients were randomly divided
into one of three groups (1:1:1) by codes that were generated
by a computer random number generator: Group 1, flurbipro-
fen axetil; Group 2, nalbuphine; and Group 3, flurbiprofen
axetil combined with nalbuphine. The patients also completed
the Self-rating Anxiety Scale (SAS) on Day 1. Both the
anesthesiologists managing the postoperative courses and
the patients were blinded to the treatment assignment for the
duration of the study.

On Day 2 (day of surgery), general anesthesia was admin-
istered with induction via propofol (2 mg/kg) and fentanyl (2
ng/kg) for all patients, and anesthesia was maintained with
propofol (6 mg/kg/h) and remifentanil (0.15 pg/kg/min).
Group 1 received 100 mg of intravenous flurbiprofen axetil
(Beijing Tide Pharmaceutical Co, Beijing, China) when the
surgery was completed, and Group 2 received 0.1 mg/kg of
intravenous nalbuphine (Yichang Humanwell Pharmaceuti-
cal Co, Hubei, China) after induction of anesthesia; Group 3
received both. Pain scores, discomfort scores, and analgesic
medication use were recorded after surgery. Pain and dis-
comfort levels were measured using a numerical rating scale
(NRS) ranging from zero to ten, where zero represented no
pain (or discomfort) and ten represented the worst pain (or
discomfort) imaginable; this scale has been confirmed to
be sensitive and reliable.®!! Discomfort was defined as “an
uncomfortable feeling of mental painfulness or distress”.
Postoperative pain and discomfort intensity levels were
measured at 0, 2, 6, 10, and 24 hours after recovery from
general anesthesia. The patients were not restricted with
respect to the receipt of any additional analgesic medication
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required. The most commonly used medication was 0.5 g of
oral paracetamol.

Postoperative events, such as nausea, vomiting, dizziness,
pruritus, respiratory depression, shivering, or hypotension,
were reported for 24 hours (Day 3).

Statistical analyses

The primary outcome was the mean NRS score for pain for
the first postoperative 24 hours (the average of 0, 2, 6, 10,
and 24 hours). Secondary outcomes included the following:
1) NRS scores for pain and discomfort at 0, 2, 6, 10, and
24 hours postoperatively; 2) peak NRS scores for pain and
discomfort during the first 24 hours postoperatively; and 3)
side effects (nausea, vomiting, dizziness, respiratory depres-
sion, shivering, and hypotension) during the first 24 hours
postoperatively.

The sample size was calculated after data were collected
from 15 patients undergoing orbital decompression with the
anesthetic technique described herein using flurbiprofen
axetil, nalbuphine, or both. Mean NRS scores for pain dur-
ing the first postoperative 24 hours were 3.53,3.90, and 1.70
for Groups 1, 2, and 3, respectively, with an SD of 2.37. To
maintain the power of the study at 80%, with a 5% alpha error
and a sample size ratio of 1.0 between the three groups, a
total sample size of 63 participants was needed, as determined
using the SAS software (SAS Institute Inc, Cary, NC, USA).
Thus, each group required at least 21 patients. The study was
not powered for secondary end points.

All of the data were analyzed using SPSS for Windows
(version 21.0, IBM Corporation, Armonk, NY, USA).
ANOVA with Bonferroni’s or Tamhane’s test for multiple
comparisons was used to evaluate differences in pain scores,
discomfort scores, SAS scores, as well as demographic and
perioperative data. Frequencies were calculated for qualita-
tive variables, such as sex and ASA physical status in the
three groups, using the chi-squared test or Fisher’s exact test.
The level of significance was set at P<0.05.

Results

Participant flow

Figure 1 depicts the CONSORT flow of participants through
the trial. Sixty-five individuals were assessed for eligibility
for inclusion in the study, and two were disqualified based
on the exclusion criteria. A total of 63 patients fulfilling
the inclusion criteria and not meeting the exclusion criteria
were included in the study. The median age was 47.8 (range:
26.0—-69.0) years. There were 33 male and 30 female patients.
The three groups were similar in terms of age, height, weight,

BMI, sex, ASA physical status, SAS score, smoking history,
and prior surgery on the operative eye (Table 1).

Postoperative pain and discomfort scores
Pain and discomfort scores were noted at 0, 2, 6, 10, and
24 hours (Table 2). There was a significant difference in the
mean NRS pain score among the three groups during the
first 24 hours (the average of 0, 2, 6, 10, and 24 hours) and
at 0, 2, 6, and 10 hours postoperatively (P=0.001, 0.002,
0.023, 0.001, and 0.020) but not at 24 hours postoperatively
(P=0.083). The mean NRS pain score in Group 3 for the
first 24 hours was significantly lower than that in Groups
1 and 2 (P=0.007 and 0.001, respectively). Figure 2 shows
that the Group 3 NRS pain scores were significantly lower
than those in Group 1 during the first 6 hours after surgery
(P=0.003, 0.002, and 0.022, respectively, at 0, 2, and 6 hours,
respectively) and in Group 2 during the first 10 hours after
surgery (P=0.008, 0.000, 0.001, and 0.019, at 0, 2, 6, and
10 hours, respectively). However, the NRS discomfort scores
were always lower in Group 3 than in the other two groups
but were not significantly different among the three groups
during the observation period, except at 2 hours, at which
time the NRS discomfort scores in Group 3 were significantly
lower than those in Group 2 (P=0.033) (Figure 3).

The mean peak pain intensity scores for Groups 1 and
2 were 5.00 and 5.05, respectively, which were significantly
greater than those in Group 3, with a mean of 2.14 (P=0.003
and 0.000) (Table 3). The mean time to reach the peak pain
intensity was longer in Group 2 than in Groups 1 and 3 but
was not significantly different among the three groups during
the observation period. Overall, the peak NRS discomfort
score and mean time to reach the peak discomfort intensity
were not significantly different among the three groups dur-
ing the observation period.

Postoperative adverse effects and

analgesic requirements

The incidences of postoperative nausea and vomiting
(PONV) and dizziness were not significantly different among
the three groups (P=0.291 and 0.219, Table 1). No patient
in this study experienced pruritus, respiratory depression,
shivering, or hypotension.

Six patients (9.5%) requested an analgesic agent at an
average of 1.5 (0.5-3) hours after surgery, and all received
0.5 g of oral paracetamol and experienced effective pain
relief within 1 hour. The incidence of patients requiring
rescue analgesics was not significantly different among the
three groups (Table 1).
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Enrollment

Assessed for eligibility (n=65)

Did not meet the inclusion criteria (n=2)

Randomized (n=63)

Allocation

Allocated to group 1 (n=21)  Allocated to group 2 (n=21) Allocated to group 3 (n=21)

Follow-up

Lost to follow-up (n=0) Lost to follow-up (n=0) Lost to follow-up (n=0)

Analysis

Analyzed (n=21)

Figure | Flowchart of patients in the study.

Analyzed (n=21)

Analyzed (n=21)

Note: Group |, flurbiprofen axetil; Group 2, nalbuphine; and Group 3, flurbiprofen axetil with nalbuphine.

Table | Demographic and perioperative data

Variables Group | (n=21) | Group 2 (n=21) | Group 3 (n=21) |P Pl P2 P3
Preoperative
Age, years, mean (SD) 49.33 (10.82) 45.71 (12.32) 48.48 (7.17) 0499 | 0.683 | 0.987 |0.763
Height, m, mean (SD) 1.63 (0.66) 1.64 (0.92) 1.62 (0.76) 0811 | 1.000 | 1.000 | 1.000
Weight, kg, mean (SD) 64.52 (8.03) 62.14 (12.87) 65.24 (10.12) 0611 | 1.000 | 1.000 [ 1.000
BMI, kg/m?, mean (SD) 24.24 (2.87) 23.01 (3.81) 24.60 (2.49) 0.230 | 0.641 | 1.000 | 0.309
Sex, n, male/female 12/9 11/10 10/11 0.826 | 0.757 |0.537 |0.758
ASA physical status, I/1l 2/19 2/19 0/21 0.344 | 1.000 | 0.147 |0.147
SAS score, mean (SD) 31.44 (6.21) 29.50 (4.61) 30.48 (5.76) 0.558 | 0.847 | 1.000 | 1.000
Smoking history, n (%) 3 (14.29) 7 (33.33) 8 (38.10) 0.195 | 0.147 |0.079 |0.747
Prior surgery on the operative eye, n (%) | 3 (14.29) 3 (14.29) 2 (9.52) 0.867 | 1.000 | 0.634 |0.634
Intraoperative
Duration of surgery, minutes, mean (SD) | 91.33 (20.53) 81.81 (17.95) 82.19 (23.63) 0.274 | 0.463 | 0.526 | 1.000
Postoperative
Nausea and vomiting, n (%) 2 (9.52) 6 (28.57) 4 (19.05) 0291 |O.116 |0.378 | 0.469
Dizziness, n (%) 2 (9.52) 3 (14.29) 0 (0.00) 0219 | 0.634 |0.147 |0.072
Rescue analgesics required, n (%) 1 (4.76) 4 (19.05) | (4.76) 0.191 | 0.153 | 1.000 |O0.153

Note: Group |, flurbiprofen axetil; Group 2, nalbuphine; Group 3, flurbiprofen axetil with nalbuphine; P1, Group | vs Group 2; P2, Group | vs Group 3; P3, Group 2 vs

Group 3.

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; SAS, Self-rating Anxiety Scale.
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Table 2 NRS pain and discomfort scores during the observation period
Variables Time Group | Group 2 Group 3 P Pl P2 P3
(n=21) (n=21) (n=21)
NRS pain score, 0 hour 4.57 (2.93) 4.14 (2.69) 1.90 (1.67) 0.002* 0.947 0.003* 0.008*
mean (SD) 2 hours 3.95 (2.52) 4.48 (2.34) 1.52 (1.54) 0.023* 0.867 0.002* 0.000*
6 hours 295 (2.33) 3.67 (1.83) 1.29 (1.59) 0.001* 0.713 0.022* 0.001*
10 hours 2.19 (2.06) 2.71 (1.76) 1.10 (1.70) 0.020* 1.000 0.179 0.019*
24 hours 1.29 (1.49) 1.81 (1.86) 0.76 (1.00) 0.083 0.778 0.778 0.079
Mean 2.99 (1.93) 3.36 (1.78) 1.31 (1.32) 0.001* 1.000 0.007* 0.001*
NRS discomfort 0 hour 2.81 (2.91) 3.67 (2.73) 2.57 (1.99) 0.355 0.854 1.999 0518
score, mean (SD) 2 hours 3.05 (2.90) 405 (2.73) 1.95 (2.04) 0.038* 0.644 0.525 0.033*
6 hours 2.81(2.77) 3.52 (2.62) 1.72 (2.00) 0.067 1.000 0.476 0.065
10 hours 271 (2.83) 2.76 (2.36) 157 (1.91) 0.199 1.000 0.384 0.339
24 hours 262 (3.12) 1.95 (2.09) 1.29 (2.43) 0.207 0.806 0.270 0.616
Mean 2.80 (2.66) 3.19 (2.28) 1.82 (2.31) 0.141 1.000 0.503 0.167

Note: Group |, flurbiprofen axetil; Group 2, nalbuphine; Group 3, flurbiprofen axetil with nalbuphine; Pl, Group | vs Group 2; P2, Group | vs Group 3; P3, Group 2 vs

Group 3; *statistically significant at P<0.05.
Abbreviation: NRS, numerical rating scale.
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Time after operation (hours)

Figure 2 Numerical rating scale (NRS) scores for pain from 0 to 24 hours after
recovery from general anesthesia.

Notes: Data are presented as the mean * SD. Group |, flurbiprofen axetil; Group 2,
nalbuphine; and Group 3, flurbiprofen axetil with nalbuphine. *P<0.05 and **P<0.01
vs Group 3.
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Figure 3 Numerical rating scale (NRS) scores for discomfort from 0 to 24 hours
after recovery from general anesthesia.

Notes: Data are presented as the mean + SD. Group |, flurbiprofen axetil; Group
2, nalbuphine; and Group 3, flurbiprofen axetil with nalbuphine. *P<0.05 vs Group 3.

Discussion
The purpose of this study was to evaluate the effectiveness
of postoperative analgesia after intraoperative administration
of intravenous flurbiprofen axetil and nalbuphine in patients
undergoing orbital decompression. Compared with other sur-
gical disciplines, ophthalmic surgery is occasionally consid-
ered to cause severe postoperative pain with limited trauma,'?
and there are accordingly only a few published studies on this
topic.2 However, because bone removal ophthalmic surgery
is a complex procedure, 45.7% patients undergoing orbital
decompression experience significant postoperative pain even
with preoperative administration of intravenous flurbiprofen
axetil. Postoperative pain has been associated with smoking
history, prior surgery on the operative eye, and anxiety,> which
were balanced in our study groups. In general, pain manage-
ment following orbital decompression is challenging.
Multimodal analgesia is defined as combining analgesics
with different mechanisms of action within the peripheral
and central nervous system to maximize analgesic efficacy
and minimize side effects;!® indeed, this is the best choice for
pain management.’” A combination of opioids and NSAIDs is
associated with greater patient satisfaction and fewer opioid-
induced adverse effects than with single-agent analgesia.'*
For example, flurbiprofen combined with nalbuphine is
superior for patients undergoing open gastrointestinal sur-
gery with efficient postoperative analgesia and decreases the
severity of PONV.!* However, the postoperative analgesic
efficacy of these drugs in patients undergoing orbital decom-
pression is unknown. Our aim was to prospectively gather
valid data on the intraoperative administration of intravenous

Journal of Pain Research 2019:12

submit your manuscript

663

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Ye et al

Dove

Table 3 Peak efficacy variables

Variables Group | (n=21) | Group 2 (n=21) | Group 3 (n=21) |P Pl P2 P3
Pain intensity difference
Numerical rating scale peak, mean (SD) 5.00 (3.03) 5.05 (2.16) 2.14 (1.98) 0.000* | 1.000 | 0.003* | 0.000*
Time to peak, hours, mean (SD) 0.38 (1.36) 1.52 (2.68) 0.57 (2.20) 0.191 0.270 | 1.000 | 0.469
Discomfort intensity difference
Numerical rating scale peak, mean (SD) 3.80 (3.36) 4.48 (2.91) 2,67 (2.11) 0.121 0.872 | 0.479 | 0.078
Time to peak, hours, mean (SD) 3.14 (7.36) 1.24 (2.49) 0.10 (4.60) 0.094 | 0.615 [ 0203 |O0.144

Notes: Group |, flurbiprofen axetil; Group 2, nalbuphine; Group 3, flurbiprofen axetil with nalbuphine; P, Group | vs Group 2; P2, Group | vs Group 3; P3, Group 2 vs

Group 3; *statistically significant at P<0.05.

nalbuphine and flurbiprofen axetil in patients undergoing
orbital decompression.

In this study, patients who received a combination of
flurbiprofen axetil and nalbuphine had lower pain scores
than did those in the single-drug groups (flurbiprofen
axetil or nalbuphine). The mean NRS pain score in the
combined group for the first 24 hours was significantly
lower than that in the single-drug groups (P=0.007 and
0.001, respectively). Furthermore, NRS pain scores in the
combined group were also significantly lower than those in
the flurbiprofen axetil group during the first 6 hours after
surgery (P=0.003, 0.002, and 0.022) and in the nalbuphine
group during the first 10 hours after surgery (P=0.008,
0.000, 0.001, and 0.019 at 0, 2, 6, and 10 hours, respec-
tively). Similarly, the mean peak pain intensity score in the
combined group was significantly lower than that in the
single-drug groups (P=0.003 and 0.000). In the guidelines
for the management of postoperative pain, it is strongly
recommended that NSAIDs be used in conjunction with
opioids because the use of this combination is associated
with less postoperative pain and opioid consumption than
with the use of opioids alone.’

Unlike the pain scores in the combined group and the
flurbiprofen axetil group, which decreased with time, the
pain intensity in the nalbuphine group peaked at 1.52 hours
and not at 0 hour after surgery. This result may be because
of the short duration of nalbuphine analgesia, which lasts
~4-5 hours and is too short for postoperative pain man-
agement.® In contrast, the half-life of flurbiprofen axetil is
6 hours, offering a duration of analgesia of ~9 hours.!>!
Therefore, the combination of flurbiprofen axetil and nalbu-
phine led to a sustained decreased mean pain score <2 during
the first postoperative 24 hours.

Our study also compared the side effect profiles of
both drugs. Nalbuphine (36%) is known to cause more
PONV than flurbiprofen axetil (0%)."” In our study, there
were two and six cases of PONV in the flurbiprofen axetil

and nalbuphine groups, respectively, and four cases in the
combination group, but the differences were not statisti-
cally significant. Similarly, the combination of low-dose
nalbuphine plus flurbiprofen has been reported to decrease
the severity of PONV.!*> We did not observe respiratory
depression in any of the patients during the postoperative
period.

Furthermore, the NRS discomfort score, which was
defined as a subjective sensation involving “an uncomfort-
able feeling of mental painfulness or distress”, was higher
in the nalbuphine group than in the other two groups, but no
statistically significant differences were found, except at 2
hours postoperatively. This may be explained by discomfort
being a subjective sensation of objective symptoms, includ-
ing PONV and other side effects, which may cause patients
an uncomfortable feeling in different parts of their body.

Conclusion

We demonstrate that the combination of flurbiprofen axetil
with nalbuphine was optimal for analgesia in patients who
underwent orbital decompression under general anesthesia.
This combination minimized postoperative pain compared
to flurbiprofen axetil or nalbuphine alone. This study may
provide a novel and optimal option for analgesia, with
potentially few side effects, for patients undergoing orbital
decompression.
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