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Abstract

Objectives Analyze the efficacy in pain management of continuous ropivacaine subfascial wound infusion after caesarean

delivery. Design Prospective, randomized controlled, double-blind study. Participants 69 caesarean section patients. Inter-

vention After standardised spinal anesthesia (8-10 mg of 0.5 % hyperbaric bupivacaine combined with 2-2.5 μg of sufentanil)

patients were randomly allocated: ropivacaine 0.2 % infused through a subfascial wound catheter (n = 35) or NaCl 0.9 %

(n = 34), for 48 hours combined with recommended multimodal analgesia approach. Outcomes The primary outcome was

the total amount of IV opioid use by patient-controlled analgesia in the first 48 hours after caesarean delivery. Secondary

outcomes, assessed at regular intervals, were intensity of pain evaluated by VAS (0-10) at rest and at mobilisation, the incidence

of post-operative nausea/vomiting and pruritus and time of first ambulation. Results Morphine consumption was significantly

lower (mean ± standard deviation), in the ropivacaine group (21.52 mg ± 21.56) compared to the placebo group (29.57 mg

± 22.38; P value = 0.047). No significant differences were observed in pain evaluated by VAS (mean ± standard deviation),

except for pain at mobilisation 6 hours after surgery (ropivacaine vs. placebo: 3.90 ± 2.66 vs. 5.36 ± 2.55; P value = 0.03).

No significant differences were observed in the incidence of post-operative nausea/vomiting and pruritus and time of first am-

bulation. Conclusion Continuous ropivacaine subfascial wound infusion can be considered as an effective analgesic method in

addition to multimodal analgesia after caesarean delivery, resulting in less morphine consumption. Trail registration EudraCT

2017-004797-33 Funding none

Introduction

Caesarean section (CS) is one of the most common surgical procedures worldwide. In 2016, the rate of
caesarean delivery was 18.6 %, ranging from 6 % to 27.2 % in the least and most developed countries,
respectively. (1)

When obstetrical complications occur, CS is a life-saving procedure with clear maternal and foetal benefits.
However, if there is no indication, it is not related to any maternal or foetal advantages.

As with any surgery, CS is associated with short- and long-term risks; principal among them are infectious,
haemorrhagic, and thromboembolic. Postoperative pain management allows early rehabilitation and poor
pain control results in decreased satisfaction with care, prolonged recovery time and increased use of health
care resources and cost. (2)

Traditionally after major surgical procedures, opioids are used as first line post-operative medication for
moderate to severe pain. Despite their efficacy, they are associated with unpleasant side effects, including
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nausea, vomiting, pruritus, drowsiness, and a risk for respiratory depression. In order to counter this, al-
ternative pain killer techniques have emerged. Continuous subfascial wound infusion using a multi-orifice
catheter with a local anaesthetic has been suggested as an effective method. However, data about its efficacy
are lacking, given the conflicting results presented in randomized controlled trials. (3–13)

Since adequate postoperative pain management remains the primary goal after surgery, continuous wound
infusion with a local anaesthetic could possibly improve patient’s postoperative outcomes. The aim of this
study was to evaluate the role in pain management of continuous ropivacaine subfascial wound infusion after
caesarean delivery.

Materials and methods

Study design

The current study is a prospective randomized controlled double-blind study. For conduction of the study,
institutional review board approval was obtained from the Ethical Committee of UZ Brussel (13/06/2018,
reference number 2018/163) and the local Ethical Committee of Centre Hospitalier Universitaire Tivoli
(05/04/2018, reference number 1245). This trial has been registered with EudraCT registry, number 2017-
004797-33, on the 17th of March 2018.

Study population

A total of 80 patients treated by caesarean section between March 2018 and August 2019 at the Centre
Hospitalier Universitaire Tivoli were initially selected. The first and last patient were respectively included
on the 25th of April 2018 and the 2nd of August 2019. Elective as well as non-elective caesarean deliveries
were included in this study. Other inclusion criteria were: gestation of more than 34 weeks, American Society
of Anaesthesiology (ASA) I or II and [?] age 18 years. Exclusion criteria were allergies to analgesics, ASA III
or higher, pre- or eclampsia, diabetes mellitus type I or II, postpartum haemorrhage (defined as [?] 1 L blood
loss), BMI [?] 35, preoperative opioid consumption/abuse, psychiatric disorders, patient refusal to participate
and language barrier. All patients signed an informed consent during prenatal consultation. Recruitment was
performed by the gynaecologist in charge of the patient in the delivery room.

Treatment

To evaluate the effect of continuous ropivacaine subfascial wound infusion after caesarean delivery patients
were randomly allocated in two groups receiving either ropivacaine 0.2 % (Ropivacaine, 2 mg/ml, Fresensius
Kabi) (ropivacaine group) or NaCl 0.9 % (placebo group) into the wound catheter. Group allocation was
done using a computer-generated randomization and was concealed in sealed envelopes until start of surgery.
Based on this information, a fix member of the midwife team who will otherwise not be involved in the study,
prepared the injections for the elastomeric pump with either ropivacaine 0.2 % or NaCl 0.9 % so that only
they were aware of the product that was administered through the catheter.

At the time of surgery, all of the patients received a standardized spinal anaesthesia with 8 - 10 mg of
hyperbaric bupivacaine 0.5 % (Marcaine, AstraZeneca) combined with 2 - 2.5 μg of sufentanil (Sufenta,
Janssens-Cilag) based on clinicians’ discretion. If inadequate spinal anaesthesia occurred, general anaesthesia
was performed, and the patient had been excluded from the study.

All caesarean sections were done by Pfannenstiel incision followed by transverse lower uterine segment
incision. Near the end of the procedure the parietal peritoneum was closed with a running absorbable
suture. After this, a multi-holded catheter (PAINfusor catheter 15 cm; Baxter, Amaro, Italy) was placed
along the full length of the wound between the closed parietal peritoneum and the fascia transversalis. In
the end, the gynaecologist closed the fascial layer and skin followed by securing the catheter to the skin. A 5
ml solution, ropivacaine 0.2 % or NaCl 0.9 %, depending on group allocation, was administered through the
catheter during the surgical intervention to evaluate his permeability. In the ropivacaine group, ropivacaine
0.2 % was injected through the catheter, by an elastomeric pump infusor (Infusor LV 7 mL/h; Baxter) at
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a rate of 7 ml/h for 48 hours. In the placebo group, NaCl 0.9 % was injected through the catheter, by an
elastomeric pump infusor at a rate of 7 ml/h for 48 hours.

Post caesarean, all patients received a strictly identical multimodal analgesic treatment. A patient-controlled
analgesia (PCA) device (CADD, Solis 2110, Smiths Medical, St. Paul, USA) was placed in the postanesthesia
care unit (PACU) and set to deliver a 2 mg dose of morphine with a 10-minute lockout time and a maximum
allowed dose of 20 mg per 4 hours. Paracetamol 1 g four times a day and diclofenac 75 mg two times a day,
both intravenous administrated, were systematically given in the first 48 hours. After 48 hours, the PCA
device and all other intravenous therapies were stopped, and oral analgesics were given on demand based on
the WHO ladder. Rescue intravenous antiemetics (metoclopramide 10 mg and if insufficient ondansetron 4
mg) were administered if postoperative nausea/vomiting developed. Pruritus was treated by subcutaneous
naloxone (0.4 mg) administration. Pre-operative ulcer prevention (ranitidine 150 mg) and post-operative
thromboembolism prophylaxis (enoxaparine 0.4 ml) was performed according to international guidelines.
Urine bladder catheter was left in place for at least 24 hours after surgery.

Main outcome measures

The primary outcome was the total amount of opioid use, measured on the PCA device, in the first 48 hours
after caesarean delivery. Our secondary outcomes were intensity of pain, the incidence of adverse effects
(post-operative nausea/vomiting and pruritus) and time of first ambulation. Pain was evaluated by visual
analog scale (VAS) (0-10) at rest and at mobilisation (defined as pain during coughing) 2 hours, 6 hours
and 12 hours after surgery (except if the patient was asleep) and thereafter once daily until discharge. The
VAS tool consisted of a 10-cm horizontal line with at one end no pain and at the other end worst pain
ever. Patients were asked to mark the point on the scale that corresponded to their pain. Post-operative
nausea/vomiting and pruritus were evaluated using a categorical scale ranging from 0 to 2 (0: none, 1:
mild (requiring no treatment) and 2: severe (requiring treatment)) at the same interval pain was assessed.
Rescue medications for post-operative nausea/vomiting and pruritus were taken into account. All data were
collected by independent investigators: nurses, midwifes, anaesthetists and gynaecologists that were not
aware of group allocation.

Statistical analysis

Continuous variables were analysed using the independent t-test or Mann–Whitney U-test depending on the
normality of the distribution. Normality was examined by the use of the Shapiro–Wilk test. Categorical
variables were analysed by Pearson’s chi-squared test or Fisher’s exact test, as appropriate. All statistical
tests used a two-tailed α of 0.05. A P value < 0.05 was considered statistically significant. Analyses were
performed using STATA 13.0 (StataCorp. Stata Statistical Software: Release 13. CollegeStation, TX, USA).

Sample size calculation

The sample size calculation was based on the primary outcome of our study: the total amount of opioid
use, measured on the PCA device, in the first 48 hours after surgery. Based on a mean post caesarean IV
morphine consumption by PCA of 22 mg (SD 8 mg), we calculated the simple sizes. (12) Using an alpha
risk of 5 and a power of 95 %, each group required 34 patients to detect a reduction in morphine use of 30
%.

Results

We initially selected 80 patients, of whom 11 were excluded after their caesarean section. Reasons for drop-
out were: four patients because of BMI [?] 35, three patients because they refused the prescribed medication
doses after caesarean section, two patients because of ketamine administration during their caesarean section
and two patients because of failed spinal analgesia. At the end, a total of 69 patients were included in the
study and randomly allocated into two groups: 35 patients in the ropivacaine group, and 34 in the placebo
group (Figure 1). Patient’s baseline characteristics were comparable among the two groups (Table 1). As
primary outcome, the morphine consumption (mean ± standard deviation) was significantly reduced by 8.05
mg (P value = 0.047) in the ropivacaine group compared to the placebo group, with respectively 21.52 mg

3



P
os

te
d

on
A

u
th

or
ea

17
F

eb
20

20
—

C
C

B
Y

4.
0

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
58

19
54

92
.2

15
85

94
0

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
as

n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

at
a

m
ay

b
e

p
re

li
m

in
ar

y.

± 21.56, and 29.57 mg ± 22.38 morphine consumption (Table 2). For secondary outcomes no significant
differences were observed in pain evaluated by VAS comparing the ropivacaine group to the placebo group,
except for pain at mobilisation 6 hours after caesarean section. Pain by VAS at mobilisation 6 hours after
surgery was 3.90 ± 2.66 in the ropivacaine group and 5.36 ± 2.55 in the placebo group (P value = 0.03)
(Figure 2). Pain by VAS at rest 6 hours after surgery (ropivacaine 2.73 ± 1.98 vs. placebo 3.79 ± 2.43 (P
value = 0.08)), at rest 12 hours after surgery (ropivacaine 3.53 ± 2.19 vs. placebo 3.67 ± 2.46 (P value
= 0.07)) and at mobilisation 48 hours after surgery (ropivacaine 3.14 ± 2.09 vs. placebo 4.13 ± 2.24 (P
value = 0.06)) showed a trend toward significance in favour of ropivacaine. No significant differences were
observed for the incidence of adverse effects (post-operative nausea/vomiting and pruritus) (Figure 3). No
significant differences were observed for time of first ambulation (Table 3). No pump failure or infection sites
were observed. No breastfeeding problems were observed during hospitalisation.

Discussion

This study showed that continuous subfascial wound administration of ropivacaine combined to a multimo-
dal systemic analgesia after caesarean section is more effective than placebo. Results showed a significant
reduction in morphine consumption of 8.05 mg in the ropivacaine group. On VAS, pain at mobilisation 6
hours after surgery was significantly reduced with ropivacaine compared to placebo. A trend toward signifi-
cance in favour of ropivacaine was observed for pain by VAS at rest 6 hours after surgery, at rest 12 hours
after surgery and at mobilisation 48 hours after surgery. In contrast, no significant differences were observed
on VAS for pain 2 hours and 72 hours after surgery, both at rest and at mobilisation. For adverse effects
(post-operative nausea/vomiting and pruritus) and time of first ambulation, no significant differences were
observed comparing ropivacaine to placebo continuous subfascial wound infusion.

In obstetric populations, although several studies assessed analgesic effects of continuous anaesthetic wound
infusion after caesarean section, clear results are still lacking because of conflicting results. (3-13) Furthermo-
re, most of these studies showed some important limitations and heterogenicity in their designs, regarding the
local anaesthetic agent used (ropivacaine, bupivacaine, levobupivacaine), its mode of release (continuous infu-
sion or PCA), the NSAID in adjunction and the multimodal systemic analgesics used (morphine, oxycodone,
ketoprofen or diclofenac) and their mode of release (oral, intramuscular intravenous or intrathecal).

A Cochrane Collaborative systematic review published in May 2010 concluded that morphine consumption
was decreased by 1.70 mg at 24 hours after caesarean section using anaesthetic wound infiltration compared
to placebo. (7) This modest reduction compared to the 8.05 mg reduction in our study may be explained by
selection bias. Indeed Bamigboye et al. (2009) included next to wound infusions studies, studies of wound
infiltration with local anaesthetic or with NSAID. (7) Furthermore, in all of the included wound infusion
studies, the catheter was placed above the fascia. (4,5,6) However, based on Rackelboom et al. (2010), better
analgesia is obtained over 48 hours when ropivacaine and ketoprofen are infused below the fascia compared
to administration above the fascia. (8) In this study, the multi-holded catheter was placed below the closed
fascia transversalis and above the closed parietal peritoneum, to avoid intraperitoneal leakage.

In more recent studies, Kainu et al. (2012) found no benefit of continuous subfascial wound infusion with
ropivacaine, which in their study failed to reduce the use of PCA administered oxycodone or pain scores
compared to saline control. (10) The same conclusions were made in another randomized trial published by
Reinikainen et al. (2014) where on the contrary ropivacaine was placed above the fascia and oxycodone not
PCA administrated, possibly explaining the lack of efficacy from their ropivacaine infusion. (11) Conver-
sely, Jolly et al. (2015) concluded that after caesarean section without subarachnoid morphine, continuous
levobupivacaine compared to placebo subfascial wound infiltration decreased PCA administered morphine
consumption (6.7 mg, P value = 0.02) and pain intensity. (12) Nevertheless, the unblinded design of their
study may have leaded to biases. Finally, Lalmand et al. (2017) investigated the duration and effect of
intrathecal analgesia and continuous subfascial ropivacaine wound infiltration versus a control group after
caesarean delivery. The duration of postoperative analgesia was increased with intrathecal morphine (380
minutes) and ropivacaine wound infusion (351 minutes) compared with the control (247 minutes), without
significant difference between the morphine and catheter group. Cumulative postoperative morphine con-
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sumption was also significantly lower in the morphine group and catheter group compared to the control
group. (13) When comparing continuous ropivacaine wound infusion after caesarean delivery to epidural
morphine analgesia on pain evaluated by VAS, O’Neill et al. (2012) concluded a better analgesia, a lower
incidence of side effects, less need for nursing care and shorter duration stay using wound infusion. (9) Based
on the important role in post-operative pain of diffuse visceral nociceptive afferents in peritoneal tissue,
blockade by local anaesthetics could easily explain the dose reduction of systemic analgesics.

Continuous subfascial wound infusion seems to be well tolerated by patients. In this study we selected
ropivacaine as local anaesthetic because of its lower systemic toxicity and its shorter half-life comparing to
bupivacaine and levobupivacaine. The infusion rate was chosen based on the study of Beaussier et al. showing
that a constant rate of 0.2 % ropivacaine at 10 mL/h was well tolerated and associated with a sufficient
margin of safety in colorectal surgery. (14) Liu’s et al. meta-analysis concerning the use of continuous wound
catheters delivering local anaesthetics reported a 1% technical pump failure rate and similar infection rates
between active (0.7 %) and control groups (1.2 %). (15) Current study observed no technical failure and no
infection issue, probably explained by the inadequate sample size for this purpose. The same concept can be
applied to explain the fact that some of the secondary outcomes showed a trend in favour of the ropivacaine
group without reaching the threshold of statistical significance: pain by VAS at rest 6 hours after surgery,
at rest 12 hours after surgery and at mobilisation 48 hours after surgery. Nevertheless, a previous assessor-
blinded trial already evidenced beneficial effects of continuous subfascial wound infusion with ropivacaine
after caesarean delivery, using pain at rest and at mobilisation on VAS as primary outcome. (9)

The strengths of the current study include the prospective, randomized controlled, double-blind design
and the robust and rigorous methodological approach of the study protocol. Furthermore, using analgesic
consumption on PCA device instead of VAS as primary outcome is likely to be more objective for pain
evaluation. As far as we know, no other randomized controlled, double-blind studies were published comparing
the analgesic efficacy of continuous ropivacaine versus placebo subfascial wound infusion after caesarean
delivery using morphine consumption on PCA as primary outcome. The limitation of this study is the
monocentric design.

In conclusion, continuous ropivacaine subfascial wound infusion trough a multi-holded catheter can be con-
sidered as an effective method for pain management in a multimodal analgesic approach after caesarean
delivery and this without increasing the incidence of side effects.
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