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Abstract

Background

Epidural analgesia provided satisfactory analgesic effects of incision pain after cesarean section.
However, uterine contraction pain is also a common complication that cannot be relieved despite
adequate levels of sensory blockade by epidural analgesia. This study evaluates the effect of flurbiprofen
axetil with patient-controlled epidural analgesia on incision pain and uterine contraction pain after
cesarean section.

Methods

A multi-center, prospective, randomized, blinded trial was performed. 1000 obstetric patients scheduled
for cesarean delivery were randomized to receive epidural analgesia with intravenous flurbiprofen axetil
(group EF) or placebo (group E) postoperatively. The primary outcomes were incision pain and uterine
contraction pain score 48 hours after a cesarean section. Secondary outcomes were the PCEA attempts,
the incidence of complication, satisfaction scores, and return of gastrointestinal (Gl) function.

Results

Baseline characteristics were similar between groups. The VAS of uterine contraction pain was
significantly lower in group EF than in group E from 12 hours to 48 hours after cesarean delivery (P <
0.01). The VAS of incision pain at rest and on movement was lower in group EF than in group E from 12
hours to 48 hours after cesarean delivery. While sitting or walking, the VAS of incision pain was lower in
group EF compared with that in group E. Gl function recovered faster in group EF than that in group E (15
+6vs.25+12,95%Cl 5.7 to 8.7, P<0.01). The satisfaction scores are higher in group EF than that in
group E(3.2+0.5vs.2.9+0.5,95%CI-0.36 10 -0.11, P<0.01).

Conclusion

Combination flurbiprofen axetil with PCEA provides more effective analgesia for uterine contraction pain
and incision pain after cesarean section, with a higher quality of recovery and better satisfaction scores.

Trials Registration

This study was approved by the Institutional Review Board of Guangzhou Women and Children’s Medical
Center (IRB2017062201) and written informed consent was obtained from his or her parents or legal
guardians for each pediatric patient in the trial. The trial was registered before patient enroliment at
chictr.org.cn (ChiCTR-IOR-17011956, Principal investigator: Ying-Jun She, Date of registration:
2017.07.12). Written informed consent was obtained from patients in the study.

Background
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Pain is a common complication after cesarean section, including incision pain and uterine contraction
pain. Unlike the stinging pain from the incision, uterine contraction pain is often referred to the visceral
dull pain. Breastfeeding after cesarean section is known to stimulate the release of oxytocin, which can
increase uterine tone and enhance uterine involution, resulting in intensive uterine contraction pain’. After
a cesarean section, the anatomy of the uterus changes, the thinner lower segment, and the broken fiber
cause weaker uterine contractility?. So it is common to give an oxytocin infusion to prevent postpartum
hemorrhage, accompanied by severe uterine contraction pain’.

Post-cesarean section pain management is crucially important because obstetric patients must recover
quickly to ambulate and care for their newborns®. A good analgesic plan allows early rehabilitation and
helps prevent postpartum depression and chronic pain. However, Opioid-based analgesia during the
postpartum period can disrupt breastfeeding, infant care, and lead to opioid-related adverse events®.
Several studies indicated that patient-controlled epidural analgesia (PCEA) is helpful to relieve
postpartum pain®, but the effects on uterine contraction pain have not been adequately investigated.

Limited studies exist that investigate the efficacy of intravenous drugs or epidural analgesia on uterine
contraction pain and incision pain after cesarean section analgesia. Flurbiprofen axetil is a nonsteroidal
anti-inflammatory drug (NSAID), with lipid microspheres as a carrier. It impairs the synthesis of
prostaglandins by inhibiting COX-1 and COX-2, and it has a targeted analgesic effect® 7. Thus, the
primary aim of this study was to evaluate the analgesic effect of flurbiprofen axetil with PCEA for incision
pain and uterine contraction pain after cesarean section. We hypothesis that flurbiprofen axetil with PCEA
relieves both uterine contraction pain and incision pain.

Methods

This study was approved by the Human Research Ethics Committee of Institutional Review Board of
Guangzhou Women and Children’s Medical Center (IRB2017062201). The trial was registered before
patient enrollment at chictr.org.cn (ChiCTR-IOR-17011956, Principal investigator: Ying-Jun She, Date of
registration: 2017.07.12). In the pre-op room, all eligible obstetric patients were informed about the study,
and written informed patient consent was obtained for study participation.

The study was operated in four anesthesiology departments from August 2017 to December 2018. 1000
ASA physical status | or Il obstetric patients scheduled for elective cesarean delivery at 8 am to noon were
recruited into the study. Exclusion criteria included age younger than 18 years or older than 45 years, BMI
<18 or > 35, pregnancy-related hypertensive disease, cardiovascular, cerebrovascular or renal disease,
bleeding disorders, infection at the site of injections, gestational age < 36 weeks, drug abusers, allergic to
NSAIDs, known abnormal fetal development, and other conditions that were considered unsuitable for
this study by the attending anesthesiologists.

Using a computer-generated table, obstetric patients were randomly allocated into two groups (Epidural
analgesia only group (group E); epidural analgesia plus intravenous flurbiprofen axetil group (group EF).)
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To ensure proper blinding, in each center there was one anesthetist responsible for the random allocation,
performing the combined spinal-epidural anesthesia (CSEA), and managing the anesthesia procedure, the
other anesthetist blinded to the group assignment was responsible for postoperative follow-up during
surgery and analyzing the outcomes. All patients were unaware of group allocation.

All obstetric patients underwent preoperative fasting for 8 hours and water deprivation for 4 hours. After
entering the operating room, standard monitors such as non-invasive blood pressure measurement, pulse
oximetry, and electrocardiography were attached, the baseline was recorded. A 20-G IV catheter was
placed in a peripheral vein in the obstetric patient’s forearm, and a loading infusion of lactated Ringer’s
solution 10ml/kg was commenced. In all patients, the skin was infiltrated with 1% Lidocaine, and CSEA
was performed at the midline L3-4 interspace in the left lateral positions, 2.5ml 0.5% Ropivacaine was
injected into the subarachnoid space in 10 seconds. After placing an epidural catheter, the patient was
positioned at a 15°left lateral tilt. Oxygen was administered through a face mask at a flow rate of 2 L/min
during the operation. The level of sensory block was evaluated by cold sensation and the level of motor
block was recorded according to the modified Bromage scale (3 = Cannot move foot or knee, 2 = Can
move foot only, 1 = Can flex the knee, move a foot, but cannot raise a leg, 0 = no motor block). We
adjusted the block level between T4 and T6 with an epidural supplement of 0.5% Ropivacaine. 0.25mg
Palonosetron was given intravenously after delivery. At the end of the surgery, 0.1% Ropivacaine plus
2mg morphine in 8ml sterile saline was injected via an epidural catheter, then the catheter was connected
with a PCEA pump. The PCEA pump was contained 200ml 0.1% Ropivacaine, the bolus was 3ml, the
lockout interval was 15 minutes, the infusion speed was 3ml/h. The patient in group EF was given 50mg
flurbiprofen axetil intravenously after delivery, and then 50mg flurbiprofen axetil was administrated twice
a day (7:00 and 19:00) intravenously until the third day after cesarean section. Group E was given saline
as a placebo instead. Intravenous oxytocin was administrated during the surgery and from 7:30 to 8:00
the next morning.

We followed up patients 2 hours, 6 hours, 12 hours, 24 hours, and 48 hours after a cesarean section. The
primary outcome was considered to be the VAS scale of the incision pain and uterine contraction pain.
The secondary outcomes were the PCEA drug consumption and the quality of recovery. Side effects like
dizziness, hypotension, palpitation, respiratory depression, pruritus, fever, postoperative nausea, and
vomiting (PONV) were recorded. Adjuvant drugs, accumulated PCEA counts were recorded. Patients were
asked to rank their satisfaction, according to the following scale: 1 = unsatisfactory; 2 = neutral; 3 =
satisfactory; and 4 = very satisfactory.

Statistical analyses

Sample size calculation was based on an initial pilot study where the standard deviation (SD) within each
group was 3.1 cm VAS points 24 hours after a cesarean section. To achieve 90% power at a=0.05 level to
detect a difference of 1 cm on the VAS between treatment and control groups, we needed a total of 774
patients (387 in each group). We recruited 1000 (500 in each group) patients to account for 15% of
potential missing data or loss-to-follow up.
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Statistical analyses were performed in SPSS (IBM SPSS Statistics, Version 22, USA). The data were
reported as mean (SD) and count (percentage) as appropriate and were analyzed using T-test or one-way
ANOVA test. Qualitative variables were analyzed using chi-squared test. P <0.05 were considered
statistically significant.

Results

The CONSORT flow diagram shows the details of patient recruitment (Fig. 1.). One thousand patients
were recruited into the study, 71 were excluded according to exclusion criteria, 455 were in group E and
467 were in group EF. The groups were similar regarding maternal age, height, weight, BMI, gravida, parity,
and gestational age (P >0.05, Table 1).

The result of uterine contraction pain was shown in Fig. 2. The VAS of uterine contraction pain was
significantly lower in group EF than that in group E from 12 hours to 48 hours after cesarean delivery (P <
0.01). In addition, as the Fig. 3 shown, the VAS of incision pain at rest and on movement in group EF was
lower than that in group E from 12 hours to 48 hours (P <0.01). From 24 hours to 48 hours after cesarean
delivery, the VAS of incision pain when sitting or walking was lower in group EF compared with that in
group E (P<0.01).

The satisfaction scores are higher in group EF than that in group E (3.2+0.5vs. 2.9+ 0.5,95%CI -0.36 to
-0.11, P<0.01). However, there was no significant difference in PCEA attempts between groups.

Results for side effects are shown in Table 2. Using the Pearson x2 test, there was no significant
difference in the incidence of nausea, vomiting, pruritus, dizziness, palpitation, and fever between groups.
But the incidence of constipation in group E was significantly higher than that in group EF (P =0.03).
Also, the first exhaust time is shorter in group EF, indicated that Gl function recovered faster in group EF
than thatin group E (15+ 6 vs. 25+ 12,95%Cl 5.7 to 8.7, P<0.01).

Discussion

An extensive literature search identified few studies with information regarding the incidence of uterine
contraction pain after cesarean section. This multicenter randomized controlled trial investigated the
effect of intravenous flurbiprofen axetil on postpartum uterine pain as part of a multimodal analgesic
regimen inclusive of PCEA. Our study showed that combination with flurbiprofen axetil and PCEA
provided better pain management of uterine contraction pain and incision pain to the patient.

Several studies8~10

concluded that PCEA is superior to PCIA in postoperative or labor analgesia
management, with fewer adverse effects and greater patient satisfaction. In our study, PCEA provided
satisfactory analgesic effects, the highest average VAS of incision pain at rest are 2.3 (in group E) and
1.6 (in group EF) respectively, which occurred 24 hours after surgery. During the cesarean section,
patients often encountered uterine contraction pain despite adequate levels of sensory blockade. The

uterus is innervated by sympathetic and parasympathetic nerves. The sympathetic nerve fibers of the
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uterus are from T5 to T10, so the blockade level is not enough to suppress the uterine contraction pain. A
study’ concluded that visceral pain is transmitted by unmyelinated C-fibers. Although opioids such as
fentanyl and morphine can depress C-flber-mediated responses, sedation associated with opioids during
the postpartum period may influence on breastfeeding and mother-infant bonding. Furthermore, the
dosage of local anesthetic for postpartum analgesia is not enough to achieve T4 to T6 or depress C-
fibers, thus it causes visceral pain. Therefore, an additional drug for visceral pain for improving uterine
contraction pain is essential.

In our study, it showed that flurbiprofen axetil could release both uterine contraction pain and incision
pain. Flurbiprofen axetil has a targeted analgesic effect for visceral pain. Hu et al.!" found out that the
expression of F prostanoid receptors in postpartum myometrium was increased, the prostaglandin F2,
oxytocin, acetylcholine-induced uterine contractions in rats. Nuray et al.’? pointed out that neutrophils,
mast cells, and macrophages release inflammatory mediators like prostaglandins resulting in
hyperalgesia in the injured and inflamed tissues. In vitro and in vivo studies indicated that flurbiprofen
axetil can reduce pain by inhibiting the COX-2 resulting in the inhibition of prostaglandin synthesis'?,
which is considered as intrinsic myometrial stimulants, and is implicated in dysmenorrhea, the initiation
of labor, and the postpartum uterine pain'4. In addition, Flurbiprofen axetil can also enhance the
analgesic effect for incision pain. Geng et al.’® concluded that flurbiprofen axetil was of high affinity in
the incision of the patient undergoing tangential excision surgery. Besides, several studies pointed out
that flurbiprofen axetil provided effective incisional analgesia, reduced opioid drug consumption and
adverse effects for lower abdominal surgery®, total-knee arthroplasty'®, gastrointestinal surgery'’. Thus,
not only visceral pain but also incision pain can be relieved by flurbiprofen axetil.

Our inclusion of morphine in the epidural analgesia may have slightly influenced the incidence of
complications, particularly in the first 6 hours. Common side effects of morphine include nausea,
vomiting, and pruritus. In the study, the rates of incidence of nausea, vomiting, and pruritus are 11%, 5%,
and 10% respectively. Kimura et al.’® demonstrated that flurbiprofen axetil improved nausea and emesis
in 15 minutes after cesarean section. The mechanism might be the inhibition of cyclooxygenase. In our
study, the incidence of nausea and vomiting are similar in both groups 2 days after a cesarean section.
This discrepancy could be due to the use of palonosetron after delivery, which reduced the incidence of
nausea and vomiting. According to large series, the incidence of pruritus of up to 5 mg intrathecal
morphine is less than 10%'°. Our study has shown that the incidence of pruritus in the flurbiprofen axetil
group was decreased from 14-6%, although with no statistical significance. Our results demonstrated an
association between intravenous flurbiprofen axetil and shorter gastrointestinal recovery time. It's
possibly because flurbiprofen axetil relieved uterine contraction pain, made the mothers more willing to
move, enhanced gastrointestinal movement, and helped the mother performed their daily activities
normally.

There are two limitations in this study. First, the time of oxytocin and flurbiprofen administration would
affect the postoperative pain score at different periods. Oxytocin would be administrated routinely at 7:30
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am on the first day after cesarean section, and flurbiprofen axetil was administrated at 7:00 and 19:00 for
postoperative two days. However, the cesarean section was finished at different times, and the
postoperative pain scores would be affected. Therefore we recruited obstetric patients scheduled for
elective cesarean delivery from 8 am to noon to mitigate this influence. Secondly, we don't have a dose-
dependent study, so we should further determine the optimal dose.

Conclusions

In conclusion, combination flurbiprofen axetil with PCEA provides more effective analgesia for uterine
contraction pain and incision pain after cesarean section, with a higher quality of recovery and better
satisfaction scores.
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Tables

Tablel. Patient Characteristics

Group E Group EF  Pvalue
(n=455) (n=467)

Age(y) 32.6(4.2)  32.6(4.5) 0.65
Height(cm) 158.6(4.7) 159.1(4.8) 022
Weight(kg) 67.9(7.5)  68.7(8.3) 0.20
BMI(kg/m?) 27.0(2.8)  27.1(2.9) 0.51
Gravida 2[2,3] 2[2,3] 0.19
Parity 1[1,2] 1[1,1] 0.57

Gestational age(wk) 38.4(1.1) 38.5(1.1) 0.17

Data are presented as mean [interquartile range] or mean (SD).

BMI: body mass index.

Table 2. Postoperative characteristics and side effects
Group E  Group EF Pvalue
(n=455) (n=467)

Nausea 47(10%) 57(12%) 0.37
Vomiting 22(5%) 26(6%) 0.62
Pruritus 62(14%) 26(6%) 0.07
Constipation 50(11%) 32(7%) 0.03*
Dizziness 47(10%) 32(7%) 0.89
Palpitation 4(1%) 10(2%) 0.12
Fever 16(3%) 10(2%) 0.66
First intake time (h) 15(7) 15(6) 0.65
First exhausttime (h) 25(12) 15(6) <0.01*
PCEA attempts (n) 1.5(2.4) 1.3(2.1) 0.59
Satisfaction score 2.9(0.5) 3.2(0.5) <0.01*

Data are presented as mean (SD) or mean (percentage).

*Group E differs from group EF.
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Figure 1

CONSORT flow diagram.
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Figure 2

Uterine contraction pain intensity (VAS, 0-10), presented as mean (95%Cl). VAS, visual analogue scale. *,
P<0.05.
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Figure 3

Pain intensity (VAS, 0-10) at rest (A), movement in bed (B), when sitting (C) and walking (D), presented as
mean (95%Cl). VAS, visual analogue scale. *, P<0.05.
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