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Efficacy and safety of Bupivacaine infiltration at the wound site for
post-operative pain relief in cases of elective abdominal surgery —
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Objectives: The efficacy and safety of Bupivacaine infiltration at the wound site were studied for postoperative pain relief in
patients undergoing elective abdominal surgery.

Methods and Materials: A randomized clinical trial conducted in an institution of medical education and a tertiary care

centre. A total of 90 patients who were scheduled for elective abdominal surgery were randomly assigned to one of two groups.

Bupivacaine infiltration was given to Group T, while sterile water was given to Group C at the incision site just before closure of
the wound. The pain intensity was measured using the Visual Analogue Score (VAS) at different time intervals after surgery. The

requirements for rescue analgesic, pain VAS, patient satisfaction score, and side effects were recorded over the course of 24 hours
following surgery. The data was statistically analysed and expressed as a mean +/- standard deviation. The data was analysed
using the Chi-square test, Mann — Whitney U test, and Wilcoxon Test of matched pairs. *p < 0.05 is considered statistically
significant.

Results: The difference in VAS score after 2 hrs, 4 hrs, 8 hrs, and 24 hrs was found to be significantly higher in the control group
as compared to the experimental group. At the end of 24 hrs, the mean score in the control group was 3.02 + 0.66, which is higher
as compared to the experimental group, which was 2.33 +0.67 (p < 0.05).

Conclusion: Infiltration of Bupivacaine at the incision site was extremely effective for post-operative pain control with maxi-
mum patient satisfaction. This study may provide new evidence to formulate guidelines for optimum pain management in the
postoperative setting for the benefit of patients with a reduced need for analgesics.
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Introduction

Pain is a multidimensional experience, personalized for ~  cial context [1, 2]. Tissue injury associated with surgery
each patient. Pain perception is influenced by biological ~ triggers a multitude of responses in the pain matrix,
response, psychological state, individualization, and so- from sensitization of peripheral and central pain path-
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ways to feelings of fear, anxiety, and frustration during
the acute phase, which if unhealed, may be measured to
be chronic with an increasing requirement of analgesics
[3]. Major abdominal surgeries with upper abdominal
incisions resulted in unfavourable levels of pain, which
is still the most common complaint among patients fol-
lowing surgery; in fact, pain can prolong hospitalization
and lead to increased postoperative morbidity, such as
pulmonary complications such as shallow breathing,
atelectasis, secretion retention, and lack of cooperation
during physiotherapy [4, 5, 6]. Prevention and relief
of postoperative pain are the main responsibilities of
healthcare professionals and have been given more im-
portance in recent years, with considerable concurrent
advancements in this regard [7, 8]. Despite this advance-
ment, postoperative pain continues to be a challenge
and often leads to patient dissatisfaction.

Even today, postoperative pain management is still
based on the use of traditional opioids, nonopioids, lo-
cal anaesthetics, and benzodiazepines [9, 10]. Still, more
opioid administration is associated with a variety of
dose-limiting side effects that range from bothersome
to life-threatening adverse effects, including ventilatory
depression, drowsiness and sedation, nausea and vomit-
ing, pruritus, ileus, urinary retention, and constipation
[11, 12, 13]. The literature on the possible harmful effects
of combining analgesics is poorly studied, though the
concept of multimodal analgesia is widely accepted. The
main purpose of perioperative pain control is to provide
adequate relief and acceptable side effects for patients.
Numerous recent studies have not shown a consistent
level of success because of the numerous variables in
available data.

Surgical wound infiltration has been advocated as a
simple and safe technique to minimize the pain follow-
ing abdominal surgery [14, 15]. It has been suggested
that pre- or post-incision wound infiltration with local
anaesthetics prevents hypersensitivity of the central
nervous system, reduce cytokine production, modulate
inflammation and thereby lowers postoperative pain
[16]. However, the results of clinical studies examining
the pre-emptive effect of wound infiltration with local
anaesthetics (LA) have been unsettled. Since a local an-
aesthetic with a longer duration of action like Bupiva-
caine may be more effective in preventing post-injury
hypersensitivity.

Bupivacaine is a potent and long-acting amide linked
to LA that promotes differential conduction blockade,
mainly the inhibition of sodium influx through volt-
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age-gated sodium-specific ion channels in the neuronal
cell membrane, which prevents transmission of nerve
impulses where local anaesthetics are applied [9, 17, 18].
A 0.25-0.5 % solution injected into the epidural produc-
es adequate analgesia without significant motor block-
ade. As aresult, it has become very popular in obstetrics
[9]. Certain preclinical studies discovered that lidocaine
and bupivacaine reduce collagen production and wound
breaking strength in Wistar rats and have a negative ef-
fect on wound healing in Sprague-Dawley rats, partic-
ularly at the late stages [19]. But the clinical studies in
humans have a very subjective way of healing the wound
and relieving postoperative pain. Uncertainties in this
field can only be explained with new studies. With these
objectives in mind, we planned this study to assess the
efficacy and safety of local anaesthetic bupivacaine infil-
tration at the incision site for postoperative pain relief.

Materials and Methods

This was a randomised clinical trial conducted in an in-
stitution of medical education and a tertiary care cen-
tre in a developing country. The study was approved by
the Institutional Ethics Committee for Humans and the
trial has been registered under Clinical Trial Registry
India (CTRI; http://ctri.nic.in with REF/2021/10/047909).
The calculated sample size came out as 90 based on the
assumption of a standard deviation of the expected dif-
ference from previous studies [20]. The patients were
equally assigned to each of group’s T (the test group)
and C (the control group). Informed consent from all
study participants was obtained and the baseline char-
acteristics like age, sex, and body mass index (BMI) were
noted for comparison. Every patient was individually
randomised by Sequentially Numbered Opaque Sealed
Envelopes method, and hence had an equal opportunity
to be in either of the groups.

The patients undergoing elective abdominal surgery
were between the age groups of 18 to 70 years old and, as
per the physiological group of the American Society of
Anaesthesiologists (ASA) I & II physical status, with no
major systemic disease, were included in the study [21].
Patients with a history of drug allergy to any of the study
drugs, chronic alcoholism, or daily intake of NSAIDS for
a long time were excluded from the study. The patients
were familiarized with the concept of the visual ana-
logue scale (VAS), which ranged from o =no painto10=
the worst pain imaginable [22, 23].

Patients in Group T (Group I) received a subcuta-
neous infiltration of 15 ml of 0.5% Bupivacaine and
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Group C (Group II) patients received subcutaneous ster-
ile water just before closure of the wound. The total vol-
ume of infiltrated solution in the two groups was 15 ml,
divided proportionally according to the length of the
skin incisions. The patients were observed for 24 hours
after surgery. The intensity of pain was assessed using
a 10-point visual analogue score (VAS) scale at 2, 4, 6, 12,
18, and 24 hours after surgery. The pulse, blood pressure,
oxygen saturation, urine output, and adverse effects
(nausea, vomiting, allergic reactions, or any other) were
noted. If a patient reported a VAS pain score of greater
than 4, a rescue analgesic in the form of an IV tramadol
100 mg injection was given. The need for rescue analge-
sics was recorded for both the groups at time periods of
2,4, 6,12,18 and 24 h after surgery.

The primary outcome of our study was the recording
of VAS score until the first rescue analgesic request and
the requirement of rescue analgesics in the form of in-
jection tramadol over 24 hours. The secondary outcomes
measured were patient satisfaction score (PSS) till res-
cue analgesic was given and adverse events. VAS was
measured on a scale from o to 10 and rescue analgesic
was administered at any score greater than 4. PSC was
assessed using a four-point rating scale (poor = o, fair
=1, good = 2, and excellent = 3) [24]. Statistical analysis
was performed using SPSS 17.0 for the Windows 7 ver-

sion [25]. The mean and standard deviation (mean + SD)
are used to express the data. Data was analysed using
the Chi-square test, Mann — Whitney U test, and Wil-
coxon Matched Pairs test. *p < 0.05 is considered statis-
tically significant.

Results

The participants were enrolled and analysed as shown in
Figure 1. (Consort flow diagram). 90 patients were iden-
tified by the surgeon and consented to the study. There
were 29 males and 16 females in the control and exper-
imental groups, respectively. Both the allocated groups
were compared on a number of variables like baseline
characteristics, duration of surgery, total tramadol re-
quirement, and number of patients requiring rescue an-
algesics to ensure adequate randomisation; the compar-
isons are shown in Table 1 and did not differ significantly
(p=0.588;p=0.899).

The comparative features of the control and experi-
mental groups with other variables were shown in Ta-
ble 2. The mean duration of surgery in experimental
groups was 80.67 + 28.93 and in the control group it was
found to be 75.22 + 28.14. The difference was not found to
be significant (p = 0.367). A significant of 88.89 % of the
control group required rescue analgesia as compared to
only 26.67% in the experimental group (*p < 0.05).

Table 1. Comparison of control and experiment groups with demographic profile

Profile Control group % Experiment group % Total P P-value
Age groups
20-29 yr8 6 13.4 1111 11 0.588 0.899
30-39yrs 9 20.00 12 26.67 21
40-49yrs 15 33.33 14 3111 29
>507yrs 15 33.33 14 3111 29
Mean 43.33 43.40 43.37
SD 12.18 11.44 11.75
Gender
Male 29 64.44 29 64.44 58 0.000 1.000
Female 16 35.56 16 35.56 32
Total 45 100.00 45 100.00 90
Meduuuta oo (Pain Medicine). — 2023. — Tom 8, N° 3-4
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Patient satisfaction score (PSC) till administration of
rescue analgesic is represented in Table 2, which shows
there is a significant difference between the groups (p <
0.05). In the control group, it was observed that only
4.44% scored 3, 1.e., 95.56 % were found to be unhappy or
unsatisfied with the postoperative pain relief. But in the
experimental group, 40 % of patients scored 3 and 51.11%
scored 2, with statistically significant results (p < 0.05)
indicating good PSC score is appreciably higher in the
experimental group when compared to the control
group. In our study, no major adverse drug reactions to
the drugs were noted.

Pain intensity in the form of a postoperative pain
VAS score is shown in Table 3, Figure 2. The difference in
VAS score after 2 hrs, 4 hrs, 8 hrs, and 24 hrs was found
to be significantly higher in the control group as com-
pared to the experimental group. At the end of 24 hrs,
the mean score in the control group was 3.02 + 0.66,
which is higher as compared to the experimental group,

which was 2.33 + 0.67 indicating statistically significant
with p < 0.05.

A comparison of different treatment times with
post-surgery VAS scores in control and experiment
groups is depicted in Table 4; Figure 2. While com-
paring different treatment times within the group,
post- surgery pain was increased by 21-57% from
2—4 hrs and found to be significant (p < 0.05), but from
2—8 hrs it was observed to be 20.26 % which was not
significant (p > 0.05). There was no statistically sig-
nificant difference between 2-18 hrs and 2—-24 hrs in
post-operative analgesic pain. However, good im-
provement in pain reduction was seen in the experi-
mental group from 2-4 hrs (55 % reduction in pain in-
tensity), 2—8 hrs (66.42 % reduction in pain intensity),
and 2-12 hrs (57.14 % reduction in pain intensity). All
the comparison results between different treatment
times and post-surgery VAS scores were found to be
statistically significant (p < 0.05).

Table 2: Comparison of control and experiment groups with other variables

Profile Control group % Experiment group % Total Statistic p-value
Duration of surgery (min)
Mean 75.22 80.67 77.94 t=-0.904 0.367
SD 28.14 28.93 28.51
Type of anaesthesia
GA 19 42.22 19 42.22 38 x> =0.000 1.000
Spinal 26 57.78 26 57.78 52
Need of rescue analgesics
No 5 11.11 33 73.33 38 X*=35.709 0.0001*
Yes 40 88.89 12 26.67 52
Patient satisfactory
Score o 9 20.00 1 2.22 10 X =42.611 0.0001*
Score 1 25 55.56 3 6.67 28
Score 2 9 20.00 23 51.11 32
Score 3 2 4.44 18 40.00 20
Total 45 100.00 45 100.00 90
*p<0.05
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Table 3. Comparison of control and experiment groups with post surgery VAS scores at different treatment times
by Mann — Whitney U test

Tre.atment Gonerol S U-value Z-value P-value
times Mean SD Mean SD
2 hrs 3.40 1.90 1.00 0.00 90.00 7.440 0.0001*
4 hrs 4.13 1.41 2.22 0.70 254.50 6.112 0.0001*
8 hrs 4.09 1.26 2.98 0.92 493.00 4.188 0.0001*
12 hrs 3.33 1.04 3.69 1.02 836.50 -1.416 0.156
18 hrs 2.98 0.81 3.11 1.01 969.50 -0.343 0.731
24 hrs 3.02 0.66 2.33 0.67 530.00 3.889 0.0001*

*p<0.05

Table 4. Comparison of different treatment times with post-surgery VAS scores in control and experiment groups
by Wilcoxon matched pairs test

Groups Times Mean SD MeanDiff. SDDiff. %Ofeffect Z-value  P-value
Control 2 hrs 3.40 1.90
4 hrs 4.13 1.41 -0.73 1.96 -21.57 2.108 0.035"
2 hrs 3.40 1.90
8 hrs 4.09 1.26 -0.69 2.61 -20.26 1.618 0.105
2 hrs 3.40 1.90
12hrs 3.33 1.04 0.07 1.70 1.96 0.491 0.623
2 hrs 3.40 1.90
18 hrs 2.98 0.81 0.42 1.80 12.42 1.527 0.126
2 hrs 3.40 1.90
24hrs 3.02 0.66 0.38 1.72 11.11 1.505 0.132
Experiment 2 hrs 2.22 0.70
4hrs 1.00 0.00 1.22 0.70 55.00 5.511 0.0001*
2 hrs 2.98 0.92
8 hrs 1.00 0.00 1.98 0.92 66.42 5.776 0.0001*
2 hrs 3.69 1.02
12 hrs 1.00 0.00 2.69 1.02 72.89 5.841 0.0001*
2 hrs 3.1 1.01
18 hrs 1.00 0.00 2.11 1.01 67.86 5.841 0.0001*
2 hrs 2.33 0.67
24 hrs 1.00 0.00 1.33 0.67 57.14 5.511 0.0001*
*p<0.05
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Discussion

Adequate management of postoperative pain is a core
determinant of the patient’s achieving early ambulatory
status. Various dimensions of pain experience with re-
spect to biological, psychological, and social conditions
should be considered and should be understood in order
to provide optimum pain management in the postop-
erative setting [26, 27]. The challenges of effective pain
management which can cause inadequacies in the man-
agement are as follows: first, the negative attitudes and
misconceptions among some health professionals with
respect to opioid analgesics and other pharmacological
agents [28]. Second, technical issues potentially affect-
ing the treatment of acute postoperative pain include
difficulties with intravenous (IV) lines and patient-con-
trolled analgesia (PCA) devices [29]. Third, pharmacoki-
netic and pharmacodynamic factors may influence acute
post-operative analgesia; for example, the intramuscu-
lar route may be associated with delayed or inadequate
pain relief due to variable and erratic absorption [30, 31].

Over the last decade, there has been a slight improve-
ment in the treatment of patients with acute post-op-
erative pain due to changes in pain management ap-
proaches such as individualized pain management,
early postoperative ambulation and rehabilitation, and
the upcoming concept of regional analgesia (central
neuraxial techniques and peripheral nerve block), which
has been enhanced in recent times with well-construct-
ed randomised controlled trials demonstrating superior
acuity [31]. There are several types of regional anaes-
thetic techniques. A few important ones are epidural,
intrathecal, peripheral trunk blocks (e.g., transversus
abdominis plane and rectus sheath), paravertebral, and
wound infiltration [32, 33, 34]. The advantages of these
techniques are that they are known to reduce pain and
systemic opioid requirements in the immediate post-
operative phase, reduce pulmonary, thromboembolic,
cardiovascular, ileus, and surgical stress responses, and
require early administration with continued use safely
after operation [33, 34].

In our study, the mean time of surgery in both groups
was not significantly significant, however the need for
rescue analgesics was much higher in the control group
than in the bupivacaine group. This suggests that Bupi-
vacaine may lessen the requirement for traditional anal-
gesics in the treatment of postoperative pain. The differ-
ence in VAS score almost every 2 hours was substantially
higher in the control group than in the experimental
group, showing that the control group’s patients were
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in moderate to severe pain after surgery. When compar-
ing different treatment intervals within the group, the
experimental group showed a significant improvement
in pain reduction, exceeding 50%. It could be because
bupivacaine is more effective at controlling pain and no-
ciception in the postoperative period; and perhaps the
anaesthetic effect of this medicine may begin right after
the skin is incised, resulting in a reduced inflammatory
response of the organism in the incision sites [17, 18]. In
this approach, we may explain why Bupivacaine infiltra-
tion on the wound site is more effective for post-opera-
tive pain reduction in situations of elective abdominal
surgery. In neither group, there were any severe side ef-
fects. We were very careful in distinguishing side effects
from residual effects of anaesthesia and surgery during
the evaluation of our findings pertaining to side effects.

In the case of intraperitoneal infiltration or incision-
al site infiltration, many studies recommend adminis-
tering anaesthetic medicines before or after surgery.
Liposomal bupivacaine at the surgical site, according
to Hamilton TW et al., appears to minimise postoper-
ative pain when compared to placebo. However, current
evidence does not show that it is superior than bupiva-
caine hydrochloride [35]. Maktabi M et al. compared the
effectiveness of bupivacaine and ketamine in reducing
postoperative pain in patients undergoing abdominal
hysterectomy, and found that higher doses of ketamine
and bupivacaine single dose resulted in a significant re-
duction of postoperative pain in patients compared to
the placebo group [36]. Following abdominal hysterecto-
my, Bourget et al. found that wound infiltration, either
pre-incision or post-incision, had no clinically meaning-
ful influence on pain scores or analgesic requirements
[37]. Pre-emptive analgesia with a combination of lido-
caine hydrochloride and bupivacaine hydrochloride did
not minimise post-operative discomfort, reduce anal-
gesic requirements, or shorten hospital stay in patients
undergoing appendectomy, according to Ko et al. [38].
Local tissue infiltration has a number of benefits, in-
cluding ease of use, safety, and low cost. The efficacy of
this process has been explored in various research, but
no clear result has been reached that demonstrates the
true benefits of this technique.

In conclusion, infiltrating the incision site with
long-acting anaesthetics is a highly effective treatment
for post-operative pain control after elective abdominal
surgery, according to our findings. More study with large
sample sizes is still needed to examine Bupivacaine and
its role in postoperative pain therapy in greater depth.
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This study adds to the amount of knowledge available
to patients, doctors, and institutions when developing
post-operative pain management guidelines for the best
possible postoperative pain management.

What is already know on this topic:

® Research studies Surgical wound infiltration has
been recommended as a simplistic and safe way
to reduce discomfort after abdominal surgery.

e It has been proposed that pre- or post-incision
wound infiltration with local anaesthetics mini-
mizes central nervous system hypersensitivity.

e (Clinical investigations exploring the pre-emptive
efficacy of wound infiltration with local anaes-
thetics (LA) have produced conflicting results.

What this study adds:

e According to our findings, infiltrating the inci-
sion site with long-acting anaesthetics is a highly
effective treatment for post-operative pain con-
trol following elective abdominal surgery.
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OpwriHanbHa ctatTa / Original article

EdexTuBHicTb | 6e3neka iHinbTpaLii 6yniBakaiHy Ha MicLi paHu AnA nichsonepauiiHoro 3He60/1eHHA y BUNagj-
KaX nsiaHoBoi abaomiHanbHOT Xipyprii” — paHAOMi30BaHe KOHTPOJIbOBaHE AOCAIAXKEHHA

lMpawaHm Xomb6an, AHynama lydadannaHasap, LLusan IHzanna [xasani
Kaher Deemed To Be University, benazasi, IHOia

MerTa: BugyeHo ecpekmusHicme i 6e3arneky iHpinempauii yrieakdaiHy e Micyi paHu dAs MoAe2weHHs nicAsonepayitiHo2o
60/ y nayieHMIs, ki nepeHecAU NAQHO8I onepauii Ha YepeaHiti MOPOXKHUHI,

MeToaun ma mamepianu: paHOOMI308AHE KAIHIYHE OOCNIOXKEHHS, MposedeHe 8 MeOUYHOMY 3aKAAOI oca8imu ma yeHmpi
mpemuHHOI MeduyHoi doromoeau, 3az2anomM 9O rnauieHmMis, SKUM ByAa MpU3HAYeHA MAQHOB8A Onepauiss Ha YepesHil
MMOPOXKHUHI, BYAU BUMNAOKOBUM YUHOM pO3rodineHi 8 00Hy 3 080X 2pyr. IHpinempauito 6ynisakaiHy nposodunu pyri T,
mooi sk pyni C dasanu cmepunbHy 800y 8 MicUi po3pi3y 6e3rnocepedHbo neped 3akpummsmM paHuU, IHmeHcu8HICMe
6onto sumiptoganu 3a doromMozoro Visual Analogue Score (VAS) yepes pisHi mpoMidKKU Yacy nicas onepadii. Bumoau 9o
HEeBIOKNAOHO20 aHAAb2emuUKa, 60Ab08020 MOKA3HUKA VAS, MOKA3HUKA 3a0080AeHOCMI naujieHmMa ma nobiyHUX epex-
mig peecmpy8anuUCcs nNpomsa20oM 24 200UH ficAs onepauii. JaHi 6yau cmamucmuyHoO ApoaHaNi308aHI MA 8UPAXKEHI K
cepedHeE +/- cmaHdapmHe 8ioxuneHHs. [JaHi 6yAu npoaHaisosaHi 3a dornomMoz20ko Kpumepito xi-keadpam, U-mecmy
MaHHa - YimHi ma mecmy BinkokcoHa 8i0rnogioHux rnap. “p < 0,05 88AXKAEMbCS CMAMUCMUYHO 3HAYYUUM.

PesynbTtatn: 6y/A0 8CMAHOBAEHO, WO PI3HUUS 8 MOKA3HUKax VAS yeped 2 200UHU, 4 200UHU, 8 200UH [ 24 200UHU byna
3HAYHO BUWOK 8 KOHMPOAbLHIU 2pyri MOPIBHSIHO 3 eKCrepUMEeHMAAbHOKO 2pyroro. Yepes 24 200uHU cepedHil 6an
Y KOHMPOAbHIU 2pyri cmaHosus 3,02 + 0,66, Lo € 8UWUM MMOKA3HUKOM OPIBHSIHO 3 OOCAIOHOK 2pyrioro, de 8iH cma-
Hosus 2,33 + 0,67 (p < 0,05).

BucHoBOK: iHpinempauis 6ynieaxkaiHy 8 Micui po3pidy 6yna Ha038UHAUHO epekmuBHOK OAS KOHMPOAK MiCASIOnepa-
UitiHo20 60K 3 MAKCUMAAbHUM 3A00BOAEHHSIM MAyieHMA. L{e JOCAIOXKeHHsI MOXXe Hadamu HO8i OOKA3U OASI pOpMy-
AOBAHHS peKkoMeHOaUt W od0 ONMUMAALHO20 AiKYB8AHHS GOAKO 8 ricAsonepayitiHoMy repiodi Ha Kopucmes rnayieHmie
31 3HUYKEHOK MoMpPeboko 8 AHAAb2eMUKAX.

KntouoBi cnoBa: 6yrieaxaiH, nicasonepauitiHud 6ine, mpamMadon, He8IOKNAAOHUU aHAAb2eMUK, 8i3YyANbHA AHAA02080
OUIHKQ



