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Abstract

Introduction: Multimodal analgesia regimen has a cornerstone component involving local wound infiltration with
analgesic agents to manage and enhance post-operative pain to increase patient satisfaction.
Aim assessment and evaluation of effectiveness of local pethidine infiltration as a local analgesic in total abdominal

hysterectomy.

Methodology: A cohort of 151 cases that have undergone abdominal hysterectomy have been categorized randomly
into two research groups research group I (n=74 cases), involved women that were administered both wound
infiltration and IM pethidine; and research group Il (n=77 cases), involving women that were administered IM

pethidine.

Results: The median 10-cm VAS for postoperative pain was significantly lower in women who received both WI and IM
pethidine when compared to women who received only IM pethidine, 1 hour, 6 hours, 12 hours and 24 hours
postoperatively. The mean total morphine consumption was lower in women who received both WI and IM pethidine

when compared to women who received only IM pethidine.

Conclusions: Pethidine when administered in a simultaneous manner intrafascially and intramuscularly in cases
undergoing total abdominal hysterectomy is more effective in reducing post-operative pain levels.

Introduction

Post-operative pain management in cases undergoing total
abdominal hysterectomy is considered a major challenge
for both gynecologists and anesthesiologists aiming for
enhancing patient satisfaction and level of health care
service requiring multidisciplinary management and
planning regarding the pathway of pain management of
pain [1,2].

Despite the fact that epidural form of analgesia is an
efficient mode of managing post-operative pain in
abdominal surgeries however less invasive forms are
considered more practical and applicable for many health
care systems [3,4].

Local analgesia infiltration is considered a simple and
efficient mode of pain management that has reduced costs
in comparison to epidural analgesia. Advancing the pain

management protocols could enhance patient post-
operative recovery and improve clinical outcomes [5,6].

A widely implemented synthetic opioid known as pethidine
causes its analgesic action by Functioning as an agonist on
-opioid receptors, furthermore it has been revealed and
displayed to exert a local anesthetic impact chiefly via
Linked to its interfaces with sodium-ion Channels that are
voltage-dependent. peripheral nerve conduction blockage
action has been revealed and displayed widely in various in
vivo and in vitro experimental animal research studies that
makes its applicability in clinical practice in humans a
promising protocol of management [7,8].

Furthermore, pethidine has been shown to block
conductivity in both motor and sensory neural systems via
electrophysiological research studies making this issue a
matter of interest to investigate its impact on patients
undergoing abdominal surgeries via research studies
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aiming to merge from them evidence-based protocols in
practice [9,10].

The privilege of local anesthetic agents' infiltration
interestingly has revealed that there are no local anesthetic
toxicity issues arise if properly administered in a
professional manner, no wound infection or healing issues
due to usage of this form of analgesia making itan attractive
mode for postoperative pain management for both
gynecologists and anesthesiologists [11,12].

Aim of The Study

Assessment and evaluation of effectiveness of local
pethidine infiltration as a local analgesic administered
intrafascially in total abdominal hysterectomy.

Methodology

A randomized controlled research trial performed at Ain
Shams University Maternity Hospital 151 cases that have
undergone abdominal hysterectomy have been categorized
randomly into two research groups research group I (n=74
cases), involved women that were administered both
wound infiltration and IM pethidine; and research group Il
(n=77 cases), involving women that were administered IM
pethidine.

Oral and written consent form was obtained from the study
subjects with the American Society of Anesthesiologists
Physical Status I-1I, aged range 45 to 65 years, who were
recruited for total abdominal hysterectomy and bilateral
salpingo-oophorectomy, under general anesthesia via
performing a Pfannenstiel incision.

The exclusive research criteria involved malignancy, cases
on chronic analgesic agents, known allergy to local
anesthetics, morphine, pethidine, or nonsteroidal
anti-inflammatory drugs, with chronic hepatic disease,
chronic renal impairment, coagulation abnormalities and
DM.

After performance of wound closure, cases recruited for
wound infiltration research group were administered
1mg/kg of pethidine dosage divided half intrafascially,
prepared in a 15 ml saline syringe and a half IM injection in
simultaneous manner in a solution of 2.5 ml saline, while
the cases recruited for the IM research group were
administered an IM injection of 1mg/kg pethidine in a
solution of 2.5 ml saline with simultaneous infiltration of 15
ml of normal saline intrafascially.

Pain Assessment: was conducted by usage of a point visual
analogue scale (VAS) at 1, 6, 12 hours, at 24 at rest and with
cough in the post-operative period. The study subject was
asked to mark on the line the pain she feels. The usage of
standard 10 Cm visual analogue scale (VAS) for scoring
pain level was explained to the patient during the pre-
operative visit represented 0 = no pain and 10 = the most
severe pain.

Ethical approval: The research study had approval from
the Ethical Committee of the Department of Obstetrics and
Gynecology, Faculty of Medicine, Ain Shams University and
fulfilling declaration of Helsinki ethical principles for
medical research involving human study subjects 2001.
Sample Size Justification: Data from a previous study
(Stamatakis et al., 2018) showed that the mean values for
24-hour total morphine consumption in cases who received
wound infiltration and in those who received
intramuscular pethidine were 11.33 + 8.3 mg and 15.56 *
9.69 mg, consecutively (p<0.05). Calculation according to
these values, setting the type-1 error (a) at 0.05 and the
power (1-B) at 0.8, produced a minimal sample size of 72
women in each group. Assuming a drop-out rate of 5%, a
total number of 154 cases were needed to be randomized
into two groups.

Statistical Methods: Statistical analysis was performed
using Microsoft Excel version 2016 and SPSS for Windows
version 22.0. Data were presented as range, mean and
standard deviation (for normally distributed data); range,
median and interquartile range (for discrete or skewed
data); or number (percentage) for categorical data.
Difference between the two groups was analyzed using
independent student’s t-test (for normally distributed
data); Mann-Whitney’s U-test (for discrete or skewed data);
or chi-squared test for categorical data. The mean
differences and risk ratios were presented with their 95%
confidence intervals, as well. Significance level was set at
0.05.

Results

A total of 151 women who underwent abdominal
hysterectomy completed the study were included in the
final analysis. They were randomized into one of two
groups: group | (n=74), including women who received
both wound infiltration and IM pethidine; and group II
(n=77), including women who just received IM pethidine.
(Table-1) shows the initial characteristics of included
women in both groups. There were no significant
differences between women of both groups, regarding the
age, weight, BMI, estimated blood loss and operative time.
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Group I Group II
[WI + IM Group] | [IM Group] | MD (95% CI) p1
(n=74) (n=77)
Age (years) 54.2+8.5 54.7+9.3 | 05(-23t03.4) | 0.717
Weight (kg) 91.1+11.7 94.0+13.1 | 29(-1.0to6.8) | 0.151
BMI (kg/m?) 34.0+5.7 351+64 | 11(-08to3.1) | 0.252
0.783
Operative 66.5 + 14.9 67.2+17.1 | 0.7 (-44t05.8)
Time (min)
290.3 £ 19.9 (-62.9 to
EBL (ml) 310.1£134.5 135.5 23.3) 0.367

WI: Wound infiltration

IM: Intramuscular

BMI: Body mass index

EBL: Estimated blood loss

Data presented as mean * standard deviation

MD: (95% CI) mean difference and its 95% confidence interval
1: Analysis using independent student’s t-test

Table 1: Initial Characteristics of Included Women in Both Groups.

Table 1 reveals and displays that there was no statistically = The median 10-cm VAS for postoperative pain was
significant difference as regards age (years), weight (kg), significantly lower in women who received both WI and IM
BMI (kg/m?), operative time (min), estimated blood loss pethidine when compared to women who received only IM
(ml) (p values =0.717,0.151,0.252,0.783,0.367, pethidine, 1 hour, 6 hours, 12 hours, and 24 hours

consecutively) postoperatively (Table-2, Figure-1).
10-cm VAS Group I Group II [IM | MD (95% CI) pP1
for Postoperative [WI + IM Group] Group]
Pain (n=74) (n=77)
1 hour 7 (6-8) 8(7-9) 1.3(0.9-1.8) | <0.001
6 hours 4(4-6) 6(5-7) 1.0 (0.7 - 1.4) | <0.001
12 hours 5(4-6) 6(5-38) 1.3(0.8-1.8) | <0.001
24 hours (at rest) 4(3-5) 5(4-6) 0.9 (0.7-1.2) | <0.001
24 hours (with cough) 5(3-5) 3(4-6) 1.9 (0.8-2.3) | <0.001

WI: Wound infiltration

IM: Intramuscular

VAS: Visual analogue scale

Data presented as median (interquartile range)

MD: (95% CI) mean difference and its 95% confidence interval
1: Analysis using Mann-Whitney'’s U-test

Table 2: VAS for Postoperative Pain in Included Women in Both Groups.

Table 2 reveals and displays interestingly a statistically significant difference as regards VAS scoring between group I and
group Il at 1,6,12,24 (at rest), 24 (with cough) (p values <0.001) being lower in research group I (wound infiltration +IM).
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Figure 1: VAS for Postoperative Pain in Included Women in Both Groups

Figure 1 displays clearly lower VAS scoring levels in cases
having simultaneous administration of Pethidine
intrafascially and intramuscular forms in research group I in
comparison to research group II having intramuscular
pethidine only.

The mean total morphine consumption was lower in women
who received both WI and IM pethidine when compared to
women who received only IM pethidine (Table-3).

Group I Group II
[WI + IM Group] | [IM Group] | MD (95% CI) p1
(n=74) (n=77)

Total Morphine Consumption (mg) 7.5(5-10) 10(5-12) | 2.5(1.1t03.8) <0.001

WI: Wound infiltration
IM: Intramuscular
Data presented as median (interquartile range)

1: Analysis using Mann-Whitney's U-test

MD: (95% CI) mean difference and its 95% confidence interval

Table 3: Total Morphine Consumption in recruited Women in Both Research Groups.

Table 3 reveals a statistically significantly lower morphine
consumption levels in the research group administered both
wound infiltration and IM pethidine administration than the
IM only research group. (p value<0.001).

As regards the pethidine-related adverse effects, the rates of
nausea/vomiting were comparable in both groups of

women. The median sedation score was, however,
significantly higher in women who received both WI and IM
pethidine when compared to women who received only IM
pethidine (Table-4).

Group I Group II
[WI + IM Group] | [IM Group] | MD/RR (95%CI) | P
(n=74) (n=77)
Sedation Score (0-10) 6 (5-7) 5 (4-6) 1.3 (0.8 to 1.7) <0.001t
Nausea/Vomiting 16 (21.6%) 21(27.3%) | 0.8(0.5t01.4) 0.4202

WI: Wound infiltration
IM: Intramuscular

1: Analysis using Mann-Whitney’s U-test
2: Analysis using Chi-Squared test

Data presented as median (interquartile range); or number (percentage)
MD: (95% CI) mean difference and its 95% confidence interval
RR: (95% CI) risk ratio and its 95% confidence interval

Table 4: Pethidine-related Adverse Effects in Included Women in Both Groups
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Table 4 reveals clearly that sedation score levels were much
higher in a statistically significant manner in the research
group administered both wound infiltration and IM
pethidine administration than the IM only research group.
(p value<0.001) whereas there was no statistically
significant difference as regards nausea and vomiting
between both research groups (p value=0.420).

Discussion

Infiltrative form of analgesia locally acts by blockage of pain
transmission due to triggering of voltage-dependent
sodium channels, and additionally, sensitizes noci
receptors by decreasing inflammatory mediators release
responsible for pain [13,15]. Exploring and advancing post-
operative pain management is a crucial issue in
gynecological practice particularly in frequently performed
procedures such as total abdominal hysterectomy.
Pethidine as a frequent and preferred analgesic
implemented for control of pain could be administered in a
more efficient manner when considering its usage in a local
and systemic manner that raises the effectiveness in the
total performance level of the agent as an analgesic [1,3,5].

The current research study revealed and displayed the
following findings that prove the higher privilege in
administering LM pethidine and local fascial layer
infiltration to reduce pain levels without increasing side
effects such as nausea and vomiting in which sedation score
levels were much more higher in a statistically significant
manner in the research group administered both wound
infiltration and IM pethidine administration than the IM
only research group.(p value<0.001) whereas there was no
statistical significant difference as regards nausea and
vomiting between both research groups (p value=0.420).

Concerning pain levels estimated by using VAS scoring
system Table 2 reveals and displays interestingly a
statistically significant difference as regards VAS scoring
between research group I and research group Il at 1,6,12,24
(atrest), 24 (with cough) (p values <0.001) being lower in
research group I (wound infiltration +IM). That finding
could be justified by the fact that both the local action of
pethidine on sodium channels and systemic action on
opioid receptors have been elicited by using wound
infiltration in the fascial layer and LM forms of
administration adding a clinical value in patient recovery
within the post-operative period.

As regards morphine consumption that is an issue of
concern for clinicians and surgeons due to the fear of
possible clinical side effects Table 3 reveals a statistically
significantly lower morphine consumption levels in the
research group administered both wound infiltration and
IM pethidine administration than the IM only research
group. (p value<0.001).

Similarly, a prior research study similar to the current
research have revealed that the effectiveness of wound
infiltration during performance of total abdominal
hysterectomies, in decreasing the opioid consumption
levels during the first 24 hours of postoperative period that
is in great harmony with the current research study results
that issue could be justified by a hypothesized mechanism
demonstrated in abdominal surgeries by usage of a
neuroanatomical approach. Similarly, prior research
groups have revealed interestingly that subcutaneous
administration of pethidine, in comparison to bupivacaine,
have an opioid-sparing impact after cesarean delivery
procedures [7,9,11].

Similarly, another research study performed by a similar
methodology performed to evaluate the effectiveness of
sole administration of pethidine intrafascially in
comparison to .M injection have shown that Postoperative
VAS scoring levels have revealed no statistically significant
privilege between wound infiltration and intramuscular
method, whereas the total consumption of morphine was
lower in the IM, in comparison to the wound infiltration
research group (27.2%). The research team in that study
came to the conclusion that local wound infiltration with
pethidine after total abdominal hysterectomy did not
decrease the total morphine consumption levels within the
first 24 hours postoperatively that shows great
contradiction to the current research study findings [12].

As a sole agent pethidine, was displayed by prior research
team of investigators to be efficient and effective in

accomplishing a successful transversus abdominis
blockage during conductance laparoscopic
cholecystectomy [2,4,14]. Furthermore, there are

numerous research studies assessing the local analgesic
effectiveness of pethidine, particularly in performing
peripheral blockage action. Additionally, in orthopedic
surgery research wound infiltration analgesia
implementing pethidine causes a postoperative analgesic
impact in cases undergoing total hip replacement, chiefly
by blockage voltage-activated sodium channels present
within the nerve endings and by interaction with opioid
receptors [6,8].

Contradicting with the current research study findings it
was revealed priory that pethidine showed failure to
control pain by wound infiltration after performance of
laparoscopic tubal ligation. The finding was justified by the
research team due to the dosage used, and to the issue that
the visceral pain experienced by the cases was more
overriding, in comparison with the pain correlated to the
wound due to trocar insertion, where the infiltration was
conducted. Furthermore, contradicting with the current
research study in a similar fashion it was shown that wound
infiltration using a local anesthetic had no opioid-sparing
impact after performing total abdominal hysterectomy, as
regards morphine consumption levels [10].
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Conclusion

Pethidine when administered in a simultaneous manner
intrafascially and intramuscularly in cases undergoing total
abdominal hysterectomy is more effective in reducing post-
operative pain levels. However, the current study results
should be interpreted with caution as other variables are
required to be put in consideration in future research
studies such as racial and ethnic differences and normal
anatomic integrity such as cases with prior abdominal
incisions could have more fibrosis affecting drug
absorption levels intra facially. Future research efforts are
recommended to be performed in a multicentric fashion
with larger numbers of cases to elucidate the usefulness of
local pethidine administration by wound infiltration in
comparison with other analgesic agents and at different
anatomical planes in ac comparative manner such as
subcutaneous layer.

Other gynecological procedures should be put in
consideration in future research such as total laparoscopic
hysterectomy and commonly performed obstetric
procedure such as cesarean section deliveries in which
wound infiltration should be implemented in a manner
permitting useful implementation of clinical guidelines
aiding in improving postoperative recovery.
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