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GYNAECOLOGY
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ABSTRACT

Objectives: This randomized study evaluated the effects of preemptive ibuprofen, intraperitoneal
lidocaine instillation, or both for pain relief during postpartum tubal ligation (PPTL) via
minilaparotomy.

Materials and Methods: Ninety-two heathy mothers who opted for PPTL were randomized into
four groups and received either 400 mg of oral ibuprofen and intraperitoneal instillation of
20 ml of isotonic sodium chloride solution (Group I), oral placebo and intraperitoneal instillation
of 20 ml of 1% lidocaine 20 ml (Group L), both ibuprofen and intraperitoneal instillation
lidocaine (Group IL), or placebo and intraperitoneal isotonic sodium chloride solution (Group
P).

Results: The mean intraoperative numerical rating scale (NRS) in group IL was significantly lower
than in group P (mean difference -2.48, 95% CI -4.47 to -0.49, p = 0.007). No significant
difference was found in the intra-operative NRS between groups | and L when compared to
group P (mean difference -1.61 [95% CI -3.60 to 0.38], and 0.70 [95% CI -1.29 to 2.69],
respectively), nor was there any significant difference in pain score immediately or one-hour
post-operation.

Conclusion: Preemptive ibuprofen and intraperitoneal lidocaine instillation alone did not provide
effective pain relief for postpartum tubal resection. However, multimodal analgesia using
both agents was effective as intra-operative (but not post-operative) pain control.
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Introduction

Tubal ligation is a method of permanent
contraception with a failure rate of less than 1%.1
Globally, it is one of the most common methods of
contraception®. Minilaparotomy is an attractive option
for postpartum tubal ligation (PPTL) due in part to its
safety and short required operative time®. However,
this procedure can involve varying degrees of pain and
discomfort. This can be considered as a significant
obstacle for women opted for PPTL. Pain management
therefore is crucial to the procedure’s success and can
be provided via general, regional, or local anesthesia®.
Although general and regional anesthesia are highly
effective®, they require an anesthesiologist and are
relatively costly compared to local anesthesia. As a
result, they are not always practicable, particularly in
low-resource settings®.

Although various local analgesics are available
for intraoperative pain relief, few have been investigated.
Non-steroidal anti-inflammatory drugs (NSAIDs) reduce
prostaglandin production by inhibiting cyclooxygenase
(COX) enzyme®. Ibuprofen is a preferred NSAID for
postpartum/lactating women due to its particularly low
concentrations in breastmilk and short half-life®. This
makes ibuprofen an attractive possible choice for pain
reliefin PPTL. A recent systematic review on intervention
for pain control during PPTL reported only three
randomized controlled trials (RCTs) evaluating lidocaine
instillation and intramuscular morphine, either alone or
in combination4 and none evaluating the effectiveness
of NSAIDs.

Preemptive analgesia is the introduction of
antinociceptive treatment prior to painful stimuli®. This
approach to pain management is considered promising
for surgery, as the timing of the painful stimulus is known.
The objective of this study was to explore the
effectiveness of preemptive ibuprofen and intraperitoneal
lidocaine for pain management in PPTL.

Materials and Methods

This randomized, double-blinded, placebo-
controlled study was conducted at Srinagarind Hospital,
a university hospital in northeast Thailand, from March

2021 to April 2022. It was approved by The Khon Kaen
University Ethics Committee for Human Research
(HEB31087). The trial was also registered with www.
thaiclinicaltrials.org (TCTR20200712001). Healthy
women aged 18-45 years who (a) delivered within 72
hours before tubal ligation, (b) desired permanent
contraception, (c) had American Society of
Anesthesiologists (ASA) physical status of 119, (d) had
no contraindication for surgery, and (e) had given
consent for PPTL were eligible for this study. We
excluded women with (a) body mass index (BMI) = 30
kg/m2, (b) previous pelvic inflammatory disease or pelvic
surgery, (c) contraindications for ibuprofen, or (e)
lidocaine allergy. We followed the CONSORT
guideline™.

After obtaining written informed consent,
participants were randomly assigned to one of four
groups. Group | (Ibuprofen) received 400 mg of oral
ibuprofen one hour before surgery and intraperitoneal
instillation of 20 ml of isotonic sodium chloride solution
immediately after approaching the intraperitoneal cavity.
Group L (Lidocaine) received an oral placebo one hour
before surgery and intraperitoneal instillation of 20 ml
of 1% lidocaine immediately after approaching the
intraperitoneal cavity. Group IL (Ibuprofen+Lidocaine)
received 400 mg of oral ibuprofen one hour before
surgery and intraperitoneal instillation of 20 ml of 1%
lidocaine immediately after approaching the
intraperitoneal cavity. Group P (Placebo) received an
oral placebo one hour before surgery and intraperitoneal
instillation of 20 ml of isotonic sodium chloride solution
immediately after approaching the intraperitoneal cavity.
The lidocaine dosage was chosen based on a previous
study(™. Group allocation was performed via computer-
generated variable block randomization, and the results
were concealed in sealed opaque envelopes. The
surgeon, patient, and assistants were all blinded to the
randomization sequence. There were no labels to
identify the solution or tablet administered.

Participants were advised to practice assessing
their pain using a numerical rating scale (NRS, 0 = no
pain; 10 = the most severe pain) before the procedure.
Non-invasive blood pressure and pulse oximeter

Sothornwit J, et al. /buprofen and Lidocaine for Tubal Ligation 3



monitoring was employed before, during, and after the
procedure. Participants were brought into the operating
room one hour after receiving either ibuprofen or a
placebo. The trained 2" year residents infiltrated 10 ml
of 1% lidocaine into the skin and behind the rectus
sheath of each woman. Numbness was tested prior to
making the subumbilical skin incision. After approaching
the intraperitoneal cavity, 20 ml of either saline or 1%
lidocaine were instilled at both sides of the fallopian
tubes (10 ml each). Tubal ligation was performed by a
resident using the Pomeroy technique one minute after
instillation. Patients received rescue drugs if their pain
score was > 5. Research assistants who were blinded
to the assigned intervention assessed the severity of
pain when tying the second fallopian tube and
immediately and one hour after the procedure. Side
effects of lidocaine and ibuprofen, such as epigastric
discomfort, tinnitus, disorientation, and perioral
numbness, were monitored and documented for one
hour after surgery.

A sample size of n = 20 per group was required
to provide 80% power and alpha 0.05 level comparison
to detect meaningful differences in pain intensity (NRS

= 2.4)™_ Assuming a 5% rate of withdrawal, we
calculated a final sample size of 23 per group. We
performed analyses using SPSS (version 16.0, SPSS
Inc., Chicago, IL). Age and BMI were documented, as
were duration of surgery, intra-operative pain (while
tying the fallopian tube), post-operative pain (immediately
and one hour after surgery), rescue medication use
(meperidine and diazepam), and adverse effects (e.g.,
epigastric pain, dizziness, nausea, nor vomiting).
Multiple comparisons were conducted using Bonferroni
and Dunnet’s tests. The p value < 0.05 was considered
to be statistically significant. For Bonferroni test, p value
< 0.008 was deemed to have statistical significance.

Results

Of 168 postpartum women who were approached,
76 were excluded: 31 who did not meet the inclusion
criteria, 39 who declined to participate, three with
previous pelvic surgery, and three with BMI = 30 kg/m?
(Fig. 1). The mean age of participants was 32.6 years.
As shown in Table 1, the four groups were comparable
in terms of baseline characteristics. However, duration
of surgery was slightly longer in Groups | and P.

Enroliment

Assessed for eligibility
(n=168)

Excluded (n=76)
- Did not meet inclusion criteria (n= 31)

- Declined to participate (n = 39)
- Other reasons (6)

Randomized (n= 92)

Allocation
1
¢ ] ] ¥

Allocated to Ibuprofen Allocated to Intraperitoneal Allocated to Ibuprofen Allocated to Placebo

(n=23) lidocaine + Intraperitoneal lidocaine (n=23)
Received intervention (n=23) (n=23) Received intervention

(n=23) Received intervention Received intervention (n=23)

(n=23) (n=23)

¥ ¥

Followed-up

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

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

A4

Analyzed
(n=28)

Analyzed
(n=23)

A A
Analyzed Analyzed
(n=23) (n=23)

Fig. 1. Flow diagram of the study
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Table 1. Demographic data.

Characteristics Group | Group L Group IL Group P
(Ibuprofen) (Intraperitoneal (Ibuprofen with (Placebo)
n=23 lidocaine) Intraperitoneal n=23
n=23 lidocaine)
n=23
Age (years) 33.4+3.5 33.1+46 32.0+3.9 31.8+4.0
Weight (kg 60.7 + 70 63.7 £ 7.2 66.1 £ 6.5 63.3+8.3
Height (cm) 158.6 + 4.1 160.5 + 6.2 159.8 + 6.1 159.9 + 5.6
BMI (kg/m?) 242 +29 247 +1.8 25.0+ 3.0 247 +2.5
Duration of surgery (min) 34.3 +16.7 29.9 +12.1 30.0 + 16.7 36.4 + 14.1

Data presented as mean + standard deviation
NRS: numerical rating score, BMI: body mass index

Mean NRS was lowest in group IL (3.3 + 2.6),
followed by group L (4.2 + 2.6). There were no
obvious differences in terms of post-operative pain
at any time point (Table 2). Preemptive ibuprofen
was not effective when compared to placebo (mean
difference [MD] 0.70 [95% CI -1.29 to 2.69]), but mean
NRS in the IL groups were substantially lower than
in the non-lidocaine groups (group I and P; MD -3.17
[95% CI -5.16 to -1.18] and -2.48 [95% CI -4.47 to
-0.49], respectively). Effects of lidocaine did not differ
significantly from ibuprofen or placebo. No significant

Table 2. Intra-operative and post-operative NRS.

differences in postoperative pain were observed
(Table 3). The number of paracetamol tablets required
did not differ substantially across the four groups.

Although the proportion of patients who
required rescue medication were lower in groups L
and IL than in group P (Table 4), these differences
were not statistically significant (odds ratio (OR)
0.30 95% CI [0.08 to 1.1] and 0.70 [0.22 to 2.26],
respectively). Participants reported no adverse
effects or serious adverse events during the study
period.

Characteristics Group | Group L Group IL Group P
(Ibuprofen) (Intraperitoneal (Ibuprofen with (Placebo)
n=23 lidocaine) Intraperitoneal n=23
n=23 lidocaine)
n=23

Intraoperative NRS 6.5+24 42 +2.6 3.3+26 58+23
Immediate post-operative NRS 56+33 5.8+ 3.0 58+26 55+25
1-hour post-operative NRS 20+19 3.0+19 24+21 3.0+19

Data presented as mean + standard deviation
NRS: Numerical rating score
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Table 3. Intra-operative, immediately post-operative, and 1-hour post-operative NRS.

Mean 95% CI p value
difference
Intraoperative NRS
Group IL VS Group L -0.87 -2.86 to 1.12 1.000
Group IL VS Group | -3.17 -5.16t0 -1.18 < 0.001*
Group IL VS Group P -2.48 -4.47 t0 -0.49 0.007*
Group L VS Group | -2.30 -4.29 to -0.31 0.014
Group L VS Group P -1.61 -3.60 to 0.38 0.190
Group 1 VS Group P 0.70 -1.29 t0 2.69 1.000
Immediate post-operative NRS
Group IL VS Group L 0.04 -2.23 10 2.31 1.000
Group IL VS Group | 0.26 -2.01 t0 2.53 1.000
Group IL VS Group P 0.35 -1.92 t0 2.62 1.000
Group L VS Group | 0.22 -2.051t0 2.49 1.000
Group L VS Group P 0.30 -1.97 t0 2.58 1.000
Group |1 VS Group P 0.09 -2.1810 2.36 1.000
1-hour post-operative NRS
Group IL VS Group L -0.52 -2.07 t0 1.03 1.000
Group IL VS Group | 0.48 -1.08 t0 2.03 1.000
Group IL VS Group P -0.52 -2.07 t01.03 1.000
Group L VS Group | 1 -0.55t0 2.55 0.513
Group L VS Group P 0 -1.55t0 1.55 1.000
Group 1 VS Group P -1 -2.55 t0 0.55 0.513

Multiple comparisons were conducted using the Bonferroni test and Dunnet’s test.

* Statistical significance (p < 0.008)

Group IL: ibuprofen + lidocaine, Group I: ibuprofen, Group L: lidocaine, Group P: placebo, NRS: numerical rating scale, ClI:
confidence interval

Table 4. Rescue medication requirement during the operation.

Treatment group Rescue medication required (%) Unadjusted OR (95% CI)
Group | 12/23 (52.2) 1.19 (0.37 to 3.8)
Group L 5/ 23 (21.7) 0.30 (0.08 to 1.1)
Group IL 9/23 (39.1) 0.70 (0.22 to 2.26)
Group P 11/23 (47.8) Reference

Multiple comparisons were conducted using the Bonferroni test and Dunnet’s test.

* statistical significance (p < 0.008)

Group IL: ibuprofen + lidocaine, Group I: ibuprofen, Group L: lidocaine, Group P: placebo, NRS: numerical rating scale, OR:
odds ratio, Cl: confidence interval
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Discussion

We found that ibuprofen with lidocaine
instillation was the most effective method of pain relief
during PPTL. However, lidocaine instillation or
ibuprofen alone did not exhibit similar effectiveness.
None of the regimens differed in terms of postoperative
pain reduction.

Although preemptive analgesia has long been
practiced, in our study, administration of preemptive
ibuprofen was inadequate to control pain during PPTL.
This was consistent with a previous study, which found
that providing morphine one hour preoperatively was
not effective at improving intraoperative pain4.
Furthermore, other studies have found that preemptive
NSAID usage in patients undergoing laparoscopic
tubal ligation only resulted in a trivial pain reduction(®19),
A recent systematic review on preoperative NSAID
administration also yielded mixed results('”. This may
be explained by the fact that the type of operation and
location of pain differed across studies(™. Although
ibuprofen did not have any remarkable effect in our
study, further research is needed to evaluate that of
other types and dosages of NSAIDs for this procedure.
Our results contrasted with those of a study by
Visalyaputra et al™, in which intraperitoneal lidocaine
effectively alleviated pain during PPTL. This difference
might be due to the lower dosage of lidocaine used
in this study. Furthermore, we found that this effect
became more pronounced when lidocaine was given
in conjunction with preemptive ibuprofen. This is
because of the synergistic effect of multiple analgesics,
each targeting different receptors of the pain pathway
(multimodal analgesia)('®2%. The enhanced recovery
after surgery (ERAS) recommendations for gynecologic
surgery suggest using multimodal analgesia employing
multiple agents that address distinct routes to
minimize opioid consumption and hasten recovery®'22,
However, the protocol needs to be adjusted to increase
the effect size and extend the effect to cover
postoperative pain. Our results showed no difference
in postoperative pain, even in the group anesthetized
using the multimodal method. This was consistent
with previous studies!™', The explanation for this

might be that lidocaine and ibuprofen both have a
short half-life®24, Use of a combination of drugs with
a longer half-life is worth consideration for future
research.

To our knowledge, this is the largest sample
size to be enrolled in a double-blind RCT evaluating
pain control for PPTL. However, there were limitations
pertaining to the subjective nature of pain perception
and varying skill level of the residents who performed
the operation.

Conclusion

Our study showed that preemptive ibuprofen
and intraperitoneal lidocaine instillation alone were
not effective at relieving pain in postpartum tubal
resection. Multimodal analgesia using both agents
was effective for intraoperative (but not postoperative)
pain control.
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