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Abstract

Introduction: Preemptive analgesia has become one of the most promising strategies of pain
management. A significant proportion of patients suffer moderate to severe intensity of pain after
surgery. If not managed timely this can lead to prolonged hospital stay, return to the hospital after
discharge, reduction of the quality of life of the patients, development of chronic pain and organ
system complications.

Objective: The aim of this study was to assess the effectiveness of preemptive diclofenac
(75mg, IM) for postoperative pain management in patients that undergone gynecologic
abdominal surgery in Adama hospital.

Methods: This prospective cohort study recruits 90 ASA I and II, age>18 patients. Study
participants were selected by systematic random sampling technique. Study participants were
grouped as group D (who received preemptive diclofenac) and group N (who doesn’t receive
preemptive diclofenac). The outcome variables of the study were pain intensity, total analgesia
consumption, first analgesia request time and incidence of nausea and vomiting within 24 hrs.
postoperatively. Two samples z-test and Mann Whitney U test was used for analyzing numeric
data. Categorical variable between two groups were analyzed using chi-square test. p -value
<0.05 is considered statistically significant.

Results: Median pain score in the first 24 hrs. post operatively in group D and group N
respectively was:- 2™ hr:1(0-2) vs 2(1-3), 4% hr:2(1-3) vs 3(2-4),8" hr:2(1-3) vs 4(3-5),12"
hr:3(2-4) vs 3(2-4) and 24" hr:3(2-4) vs 3(2-4) with a p value of 0.007,0.004, 0.001,0.261 and
0.796 respectively. Mean first analgesia request time in group D and group N respectively was
186.60+35.19 and 174.45+24.88 with a p value of 0.087. Post-operative 24 hr. mean total
analgesic consumption in group D and group N respectively was: - diclofenac consumption:
146.25+50.81 vs 187.504+50.95 and Tramadol consumption: 153.75+44.41 vs 177.504+50.57 with
a p value of 0.0006 and 0.035 respectively.

Conclusion and Recommendation: Preemptive intramuscular administration of diclofenac
significantly decreases postoperative pain score and analgesic consumption in patients with
gynecologic abdominal surgery. Based on this we recommend intramuscular administration of
75mg of diclofenac 30 min to 1 hr. before surgery.

Key words: Analgesic consumption, first analgesia request, gynecologic abdominal surgery,

post-operative pain, postoperative pain score, preemptive diclofenac.
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CHAPTER ONE: INTRODUCTION

1.1 Background
Pain is defined as “An unpleasant sensory and emotional experience associated with actual or
potential tissue damage or described in terms of such damage”. Postoperative pain is the acute

pain that is induced by surgical trauma and gradually decreases when the tissue starts healing (1).

Several degrees of postsurgical pain are expected after most surgical procedures with variable
extent among individuals undergoing similar surgery. Generally, more extensive surgical
procedures are associated with greater acute pain. Postsurgical pain is Inflammatory by nature
which is consequence of peripheral tissue damage due to surgery and it is temporary, subsiding

rapidly or persisting only until the healing process is complete(2).

Pain after gynecological abdominal surgery has both visceral and somatic origins. The visceral
component is from autonomic innervation of the parametrium, the upper vagina and the visceral
peritoneum, while the somatic component is from lower thoracic and upper lumbar somatic

nerves innervating the muscle, skin, fascia and other subcutaneous soft tissue (3).

A Prospective cross-sectional study done in Ethiopia which asses practice and outcomes of
Postoperative Pain Management among Surgically Patients show abdominal surgery (35.7%) as
the largest surgical procedure. The pain incidence was 91.4% and 80% of patient undertreated
among surgical patients. Reported mean pain intensity was 6.72+1.44 on 10-point NRS with
mean total tramadol dose of 122.56+21.3 mg and 101.46+19.3 mg diclofenac(4).

Preemptive analgesia has become one of the most promising strategies of pain management. The
precise definition of preemptive analgesia remains controversial. However, the explanatory
concept behind it indicates that an analgesic intervention begins before the noxious stimulus
arises which has beneficial effects reducing postoperative pain and the occurrence of
postoperative pain(5).Crile proposed that blocking noxious signals prior to a surgical incision
may lead to some degree of CNS protection against postoperative pain, though at that time, the
mechanism remained unclear. It is now recognized that nociceptor function is dynamic and may

be altered after tissue injury, that leads to pronounced and prolonged postoperative pain(6).



Preemptive analgesia, also called preoperative analgesia, has been studied ever since the
beginning of the 20" century as a way of reducing or preventing the production of mediators
responsible for nervous stimulation. It is characterized as an anti-nociceptive treatment for the
prevention of central changes induced by afferent sensitization due to tissue injury caused by
surgical procedures (7).Damage to tissues has been shown to provoke a magnified reaction to
noxious stimuli, peripherally by diminishing the threshold of nociceptive afferent nerve terminals
and centrally by augmenting the excitability of second-order sensory neurons in the spinal cord,

later resulting in an amplification and extension of postoperative pain after surgery(8).

Preemptive analgesia believed to reduce pathologic pain. Pathologic pain is different from
physiologic pain in several aspects: It is excessive in intensity and can be activated by low-

intensity stimuli (6).

1.2. Statement of the problem

In a survey in the US dating back to 1995, 57% of patients reported postsurgical pain as a
concern prior to surgery and 80% reported moderate-to-severe pain after surgery. In a 2003
survey of 250 patients undergoing surgery, 33% were concerned about pain during surgery and

59% (the largest group) were concerned about pain following surgery (9, 10).

Postoperative pain remains one of the major challenges of surgery in the history of surgery and
anesthesia. Postoperative pain is experienced by nearly all patients undergoing surgical
procedures. While pain is a predictable part of the surgical recovery process, it is imperative that
clinicians attempt to prevent and mitigate postoperative pain as it poses significant clinical,
psychological and economic implications. Such complications include but are not limited to:
increased risk of deep vein thrombosis and pulmonary embolism secondary to pain-induced
immobilization, insomnia, demoralization, extended length of stay, readmission, and patient

dissatisfaction with medical care(11).



More than 80% of patients who undergo surgical procedures experience acute postoperative
pain. Evidence suggests that more than 50% of patients who undergo surgery report inadequate
postoperative pain relief. Inadequate pain relief negatively affects quality of life, function, and
functional recovery. It also causes increased risk of post-surgical complications and persistent

postsurgical pain (11, 12).

Suboptimal acute pain management following abdominal surgery carries a wide range of
complications. These effects occur in diverse organ systems, the pulmonary(hypoventilation,
decreased vital capacity, pulmonary infection), cardiovascular (coronary ischemia, myocardial
infarction), gastrointestinal (reduced motility, ileus, nausea and vomiting) and renal (increases
urinary retention and sphincter tone, oliguria)(13, 14).Inadequate management of postoperative
pain might also lead to thromboembolic complications, prolonged hospital stays, return to the hospital

after discharge, reduction of the quality of life of the patients and development of the chronic pain(15).

Progress in acute pain management over the last 30 years has demonstrated that effective pain
relief can be achieved with a range of inexpensive drugs and treatments (NSAIDs, Opioids,
nerve blocks). Yet the vast majority of patients in less developed areas of the world have little or
no access to even the most limited of therapies that could alleviate their suffering from acute or
chronic pain(16).Although many therapeutic agents effectively eliminate postoperative pain,
their adverse effects may be detrimental to patient recovery. For example, opioids used for
postoperative analgesia may provoke nausea, debilitating bowel dysfunction, sedation,
respiratory depression and long-term physical dependence. These adverse effects contribute to
increased hospital cost, polypharmacy, and patient dissatisfaction. As such, goals of acute
postoperative pain management include reduction of pain incidence and severity as well as the

prevention of adverse effects of some analgesics(11, 17).



1.3. Justification
Even with our current knowledge and an armamentarium of analgesic agents, postoperative pain

management has not changed much in the past two decades and is not optimally treated(18).

Although some anesthetists/clinicians used to practice preemptive analgesia as part of their post-
operative management in our country, others fail to practice it routinely. The probable reason for
this, in addition to knowledge gap, may be their ambiguity about its effectiveness. So, this study

will add on to clear such ambiguities.

Preoperative analgesia that can prevent postoperative pain is of great interest. Analgesics given
before surgical trauma are thought to have a pre-emptive effect; implying that analgesia will start
before the surgical stimulus, leading to a reduction of CNS input and, hence, reducing pain.
Studies using different NSAIDs pre-emptively have had mixed results; some studies showing a

benefit other showing no benefit(19, 20).

Although preemptive analgesia with different agents has been successful in experimental animal
models, conclusions from human studies remain controversial. Sporadic studies have established
some considerable preemptive benefits of NSAIDs. As a result, the objective of this study was to
ascertain the impact of a NSAID, diclofenac, on pain severity and analgesic requirement in the

early postoperative period(8).

The reason why diclofenac is preferred from NSAIDs is since it is widely available in our
country and it is the most commonly employed analgesic to treat post-operative pain in our

country.

In this study major abdominal surgery was also chosen since it is the most commonly performed
procedure in our country and one of the types of operations in which postoperative pain and post-

operative pain related complications are significant.



Systematic reviews suggest that current preemptive analgesic therapy, e.g. systemic non-
steroidal anti-inflammatory drugs (NSAIDs), decreased analgesic consumption but not post-
operative pain scores. Although there is a widespread belief of the efficacy of preemptive
analgesia among clinicians, large scale randomized controlled trials will be necessary to prove

the current concepts(5).

In this study, an effort would be made to find out analgesic efficacy of preemptive diclofenac for
management of post-operative pain after Major Abdominal operation. The results of this study
will be an important input for deciding to the controversy regarding the effectiveness of
preemptive analgesia. If preoperative administration of a single dose of diclofenac reduces post-
operative pain intensity, analgesic consumption and extends the time of first analgesic request
post-operatively and if it can significantly decrease the incidence of postoperative complications,
this will be important contribution to the challenge of post-operative pain management in our

country.



CHAPTER TWO: LITERATURE REVIEW

A double blinded, randomized, placebo-controlled study done in India in 2013 which assesses
the analgesic efficacy of a Preoperative dose of diclofenac sodium IM in treating postoperative
pain associated with Laparoscopic Sterilization shows patients who had received diclofenac
sodium 2 hrs. prior had significantly lower incidence of pain during the immediate as well as the

early postoperative period (1st and 3™ hour(p<0.05)) compared to placebo group(21).

In 2015, A single center, randomized, blinded trial was done in Hungary to test the hypothesis
that a single 100-mg preoperative dose of diclofenac reduces the intensity of post craniotomy
headache, and reduces analgesic requirements. The result shows that visual analogue pain scores
(mean (95% CI)) were slightly, but significantly lower with diclofenac group than control group
at all times. The study also shows reduced systemic analgesic requirements in diclofenac group,

over the initial five postoperative days, compared to control group.(P <0.05)(22).

A randomized clinical trial done in India in 2012 demonstrates Effect of preemptive rectal
diclofenac on post-operative analgesic consumption for repair of cleft palate. The study founds
preemptive rectal diclofenac results in effective analgesia in the immediate post-operative period,

as shown by decreased pain scores and reduced opioid consumption (P=0.00002)(23).

Study done in Sweden which assesses the effect of preemptive diclofenac in the treatment of
post-laparoscopy pain. Preemptive diclofenac group gets better analgesia at 24 hr. compared to
control group (P < 0.05) and decreased the number of patients who needed additional

postoperative analgesia in diclofenac group compared to placebo group (P <0.05). (24).



In 2016, a study was done in India that assesses preemptive analgesic efficacy of diclofenac
sodium for surgical removal of third molars. Statistically significant difference was found in pain
experience during 1% postoperative day(p=0.0153). Patients after receiving preoperative
diclofenac sodium 100mg experienced less pain compared to the placebo side. There was no
difference in pain experience was found between the study and control group on subsequent

postoperative days(7)

RCT was done in Iran in 2014 that compares the effects of preemptive administration of
diclofenac suppository and intravenous pethidine in spinal anesthesia. They underwent the study
with three groups of patients including a placebo group as a control. The result of comparison
between diclofenac and placebo groups shows largest Pain free period in diclofenac group

compared to placebo. (P = 0.038)(25).

In 2002 a study done in Turkey investigated the effect of preincisional rectal diclofenac on pain
scores and postoperative morphine requirements of children undergoing tonsillectomy after in a
randomized clinical trial. The mean VAS score of the diclofenac group was significantly lower
than the control group on arrival in the PACU (P < 0.01) and it remained significantly lower
in the PACU stay of the children. The mean total morphine consumption of the diclofenac group

was less than the control group in the PACU ( P =0.012) and in the ward ( P =0.021)(26).

Randomized Controlled Trial was done in India, in 2015to assess the efficacy of diclofenac
Suppository as a Preemptive Analgesia in Ultrasound-guided Biopsy of Prostate. The study
compares preprocedural Diclofenac suppository and Xylocaine gel with Xylocaine gel only in
patients undergoing trans rectal ultrasound (TRUS)-guided biopsy of prostate for pain. They
concluded that the mean pain score at the time of TRUS probe insertion, immediately after
taking biopsy cores, and 2A hours after biopsy is statistically significantly higher in placebo
group than in diclofenac group(27).



A study done in Pakistan in 2009 that evaluates the effectiveness of intramuscular diclofenac
sodium for postoperative analgesia when started as preemptive analgesic agent in orthopedic
surgery shows significant reduction in postoperative pain in a group for whom preemptive
diclofenac was given (p value approx. 0). Preemptive diclofenac also reduced the requirement of

rescue analgesics in this group(28).



CHAPTER THREE: OBJECTIVES

3.1. General Objective
The aim of this study is to assess the effectiveness of preemptive intramuscular diclofenac (75
mg) for postoperative pain management in patients that undergone major gynecologic abdominal

surgery in Adama hospital from March to August 2020.

3.2. Specific Objectives
v To compare difference in pain scores between the treatment and non-treatment groups
v" To compare the time of first analgesic request between the two groups
v' To compare the total analgesic consumption between the two groups

v To compare the incidence of nausea and vomiting between the two groups



CHAPTER FOUR: STUDY METHODOLOGY

4.1. Study area
This study was conducted in Adama Hospital Medical College. Adama Hospital Medical
College was founded in 1938. It is Located in Adama that is around 99 km to the southeast of
Addis Ababa. The hospital, which is previously clinical setting start to function as teaching
since 2011. It is One of the highest rank government hospitals in Ethiopia regarding patient
flow, availability of specialist professionals and wide area of service coverage. The specialty
services provided by the hospital nowadays has broadened by providing specialty services
like neurosurgery in addition to general and gynecologic surgery. It has eight functional

major operation rooms.

4.2. Study design and period
A hospital based prospective cohort study was conducted from March to August, 2020.

4.3. Population

4.3.1. Source population

All patients who were scheduled for elective gynecologic abdominal surgery in Adama

Hospital
4.3.2. Study Population

Patients who underwent elective gynecologic abdominal surgery under general anesthesia in

the course of study period who fulfilled the inclusion criteria.
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4.4, Inclusion and Exclusion criteria

4.4.1. Inclusion Criteria

ASA class I and II patients with gynecologic abdominal surgery were included in the study

4.4.2. Exclusion Criteria

History of chronic pain, Age<18, Use of anti-pains within 6 hrs. preoperatively, Patients with

nerve blocks perioperatively and Patients with cognitive impairment were excluded from the

study.

4.5. Study Variables

4.5.1. Dependent Variable

» Postoperative pain intensity (NRS score (0-10))
» Time to first analgesic request (in minutes)

» Total analgesic consumption (morphine, tramadol or other analgesics) in the first

» Incidence of nausea and vomiting in the first 24 hrs. after surgery

24 hrs. after surgery

4.5.2. Independent Variables

YV V.V V V V V V V V VYV V

ASA Class

Age

Weight

Preoperative diagnosis
Surgery duration

Anesthesia duration

Intra operative analgesic type
Intra operative analgesic dose
Exposure variable(diclofenac)
Induction agent

Baseline MAP

Baseline HR

11



4.6. Operational Definitions

Acute postoperative pain is a pain experienced immediately after surgery usually lasting
not more than few days.

Anesthesia duration: the time from anesthesia induction drug administration to
extubation.

ASA Classification: is the anesthesia and surgery risk ranking validated by American
society of anesthesiologists.

ASA I: a normal healthy patient.

ASA II: a patient with mild systemic diseases without restricted function.

Chronic Pain: a pain that lasts at least 12 weeks.

Gynecologic Abdominal surgery: Any gynecologic surgical procedure that involves
opening the abdominal wall through the rectus sheath for gynecological procedures.

NRS: Is one of pain assessment tools that involves asking a patient to rank his or her pain
from 0-10 with the understanding that 0 is equal to no pain and 10 the worst pain.
Preemptive analgesia is anti-pain treatment that starts before the time of
painful/surgical stimuli.

Surgery duration: the time from skin incision to skin closure

Time to first analgesic request: The time in minutes that is measured from the end of

surgery to the first time when the patient requests analgesic postoperatively.

4.7. Sample size and sampling procedure

4.7.1. Sample size

The sample size was calculated based on mean comparison of pain score with equal sample size

for two independent cohort. There is no previous study on the effectiveness of preemptive diclofenac

for postoperative pain in the study area and we take the results of a similar study done in India in 2016,

that shows the mean pain score was 1.80 (£1.19) and 2.53 (£1.11) in the preemptive diclofenac

and placebo group respectively in the first 24 postoperative hours(7).

12



The required sample size shows that 95% likelihood of the mean pain score difference between

two groups was calculated as:

_ (81%+462%) (Za/2+ ZB)?
: (n1—p2)?

Where n; = the sample size in each of the groups (ni-n).
ul = Sample mean in exposure group.

u2= Sample mean in non-exposure group.

ul - u2 = the difference the investigator wishes to detect
(o1)2 = Sample variance in exposure group

(02)2= Sample variance in non-exposure group.
Alpha(a) =0.05, Za/2=1.96.

Power = 0.80, Zp= 0.84.

(1.192+1.1%) (1.96+ 0.84)?

n
: (1.8-2.53) 2

n;=39

Additional 6 patients in each group were included (around 10%) to account for possible attrition

rate. Then the sample size for each group is ni=n>= 45.

13



4.7.2. Sampling method

Patients, aged>18, who underwent major gynecologic abdominal operation during the study
period that satisfies the criteria were recruited in the study until the desired sample size reaches.
Study participant patients were grouped subsequently as Anesthetists giving either preemptive 75
mg diclofenac for post-operative analgesic supplementation, in addition to the usual
postoperative analgesic administration for post-operative pain, as Group D or only given post-
operative analgesic administration for post-operative pain without the supplementation of
preemptive diclofenac as Group N. Systematic random sampling method was used. From
Situational analysis on the log book, 200 patients estimated to undergo major gynecologic
abdominal surgery during the study period. Ninety participants were recruited with the
probability of about 50%. Using the skip interval (k=N/n, 200/90 ~2), N= number of patients
during the study period, n = sample size, k = interval. From the two patients, one patient was
taken and then the first patient was selected through lottery method in both groups. It takes three

extra weeks to reach the number of exposed group equal to unexposed group.
4.7.3. Data collection Procedures

Data was collected by two BSc anesthetists with minimum of two years’ experience. Another
Senior BSc anesthetist was assigned to assist and supervise the data collectors. Before data
collection, training was given for data collectors about NRS scoring system. On the morning of
the surgery data collector instructed the patient about self-reporting pain using eleven-point NRS

score 0 to 10.

The pain management practice of the hospital was as per WHO post-operative pain management
guideline i.e. mild pain (NSAIDs, mainly Diclofenac), moderate pain (NSAIDs (Diclofenac)
+week opioid (tramadol)) and severe pain ((NSAIDs (Diclofenac) +week opioids mainly

tramadol + any available strong opioids).

There is variation in post-operative pain management practice among anesthetists/clinicians in
the study area. In addition to the widely practiced post-operative pain management at the post-
operative time, some anesthetists used to practice diclofenac 75 mg intramuscularly 30 min
uptolhr before incision (start of surgical procedure) preoperatively for postoperative analgesic

supplementation. Some others (the majority) orders post-operative analgesic intervention in the

14



postoperative time alone. Accordingly; I used this opportunity to assign the study participants in
either of the two groups. Patients who received Preemptive,75 mg diclofenac for postoperative
analgesic supplementation, in addition to the usual analgesic administration at the post-operative
time, were grouped as Group= D, while patients who only receives post-operative analgesic
administration at the post-operative time were grouped as Group N. Anesthesia management for

the surgery in the study hospital is performed by B.Sc. and M.Sc. anesthesia professionals.

In the postoperative time, patients transferred to recovery room and then to the ward when they
recover from anesthesia. In ward follow up of patients is usually by ward nurses and pain
management is usually with tramadol and diclofenac based on patient complain and sometimes

on Anesthetist/physician order.

During Postoperative period pain intensity, diclofenac and tramadol consumption, time for the
first analgesic request as well as incidence of nausea and vomiting were assessed using
systematically structured questionnaire by the data collectors in both groups. At ward/PACU, the
data collector ask the patient to report their pain based on 11-point NRS score starting from 2"
hour post operatively. NRS score and other variables were documented at the 2°¢ hour, 4 hour,
8" hour, 12" hour and 24™ hour at PACU/wards after end of surgery in both groups. A time in
minutes from end of procedure to first request of analgesics were documented. Total analgesia
consumption in the first 24 hours also documented. In addition, incidence of postoperative

nausea and vomiting is documented in the first 24 hours after surgery.
4.7.4. Data quality management

The data collectors were Trained about the objectives and relevance of the study The data
collectors and supervisors also oriented about each item included in the study tools and the
whole process of data collection. During data collection, regular supervision and follow up were

undertaken. Clean up and cross-checking of data was done before analysis.
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4.8. Data analysis and Interpretation
SPSS V-22 and MS-Excel V-16 were used for data analysis. Numeric data were described in
terms of mean = SD or median, Interquartile range. Comparison of numerical variables between
study groups were done using two samples z-test and Manny Whitney U test based on whether
the data can be presented with mean + SD or median, Interquartile range respectively.
Categorical variables were described as frequency and percentage. Chi-square test was used to
test Statistical difference between groups for categorical variables. A p value <0.05 considered

statistically significant.

4.9 Ethics committee approval

Before the start of the study, ethical clearance was obtained from Addis Ababa university ethical
clearance committee. Official support letter was written to Adama hospital to get permission to
data collection. The relevance of the study was explained to each participant. Informed consent
was also obtained from each participant by the data collector. Participants who were not willing
to participate in the study & those who wish to quit their participation at any stage was allowed

to do so without any restriction.

4.10 Dissemination
The final results of the study will be presented to Addis Ababa university department of
anesthesia as part of MSc thesis, copies of final results will be disseminated and presented at

national conferences and will be sent to national and international journals for publishing.
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CHAPTER FIVE: RESULTS

5.1 Sociodemographic and perioperative data

Age, ASA, Weight, Induction agent, Intra operative analgesic type and dose, operation duration
and Anesthesia duration, preoperative diagnosis, baseline MAP and baseline HR were compared

between the two groups as depicted in Table 1.

Table 1: Socio demographic and operative characteristics data computed by z-test (numeric data)

and chi-square test (categorical data)

Age (year) *
ASAT/II*

Weight (Kg)*
Induction agent”
Ketofol

Ketamine

Propofol

Thiopentone
Intraoperative analgesic
type”

Morphine

Pethidine
Intraoperative analgesic
dose™

Morphine(mg)
Pethidine(mg)
Surgery duration (min)*

Anesthesia duration(min) *

Preoperative diagnosis”

Benign
Neoplastic

Base line MAP*
Baseline HR*

Group D(n=45)
32.55+7.82
29/16
54.733+5.77

28 (62.2%)
11 (24.4%)
5(11.1%)
1 (2.2%)

14 (31.1%)
31(68.9%)

1.2442.11

37.78+26.43
81.60+25.19
95.85+26.68

41(88.9%)
4(11.1%)
90.10+10.95
88.46+10.65

Hint: *Mean+SD ; # Case number
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Group N(n=45)

31.45+£8.45
27/18
55.800+6.46

27 (60%)

12(26.6%)

5(11.1%)
1(2.2%)

16(35.6%)
29(64.4%)

1.74+2.47
33.22426.93
80.70+22.89
94.20+£23.97

40(87.5%)
5(12.5%)
89.42+10.79
88.35+10.43

P-Value
0.448
0.664
0.408

0.996

0.655

0.302
0.418
0.868
0.772

0.725

0.778
0.969



5.2 Comparison of Postoperative Pain Severity by Numeric Pain Rating scale
The median, IQR NRS score between groups at different time were presented as shown below.

Table 2: Comparison of postoperative pain severity using 11-point NRS score (0-10) (Man
Whitney U test)

Variables expressed as median, IQR Group D Group N P value
(n=45) (n=45)

2" post-operative time NRS score 1(0-2) 2(1-3) .007

4thpost-operative time NRS score 2(1-3) 3(2-4) .004

8tpost-operative time NRS score 2(1-3) 4(3-5) .001

12t"post-operative time NRS score 3(2-4) 3(2-4) 261

24thpost-operative time NRS score 3(2-4) 3(2-4) 796

Hint: IQR-Inter quartile range

The median NRS score were lower in the exposed group (group D) in the2™ 4 and 8 hour with

a p value of 0.007, 0.004 and 0.001 respectively as shown in figure below.

AL

27 group
M non exposure
[l exposure

w
1

NRS score

n
1

3326

T
24

Time

Figure 1: Comparison of postoperative pain using 11-point NRS score (0-10)
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5.3 Comparison of time to first analgesia request
The mean time taken for first analgesia request in both groups is presented in the table below.

(Table 3).

5.4 Comparison of cumulative analgesia consumption between groups

Mean total 24 hours diclofenac and tramadol consumption for both groups are presented in the
table below. (Table 3).

Table 3:Comparison of time to first analgesia request and 24 hours total diclofenac and tramadol
consumption(z-test)

Exposed Non-exposed | P-value
group(n=45) group(n=4>5)
Time to first analgesia request(minutes) 186.60+35.19 | 174.45+24.88 .087

Total analgesia consumption within 24hr.
Diclofenac (IM) 146.25+50.81 187.50+£50.95 .0006
Tramadol (IV) 153.75+44.41 | 174.44+50.57 .0350

5.5 Incidence of Nausea and Vomiting

The incidence of nausea over 24 hours was 37.5%. The proportions of patients with nausea was
higher (42.5%) in non-exposed than exposed group (32.5%) (p=0.536). The incidence of
vomiting over 24 hours was 15%. The proportions of patients with vomiting was higher (17.5%)
in non-exposed than exposed group (12.5%) (p=0.531) as shown in the figure below. (Chi-
Square Test).
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CHAPTER SIX: DISCUSSION

This study shows a single preoperative dose of Diclofenac sodium reduced the post-operative
pain intensity in the early postoperative hours and significantly reduces analgesic demand for

24hrs. post operatively in patients undergoing elective gynecologic abdominal surgery.

Our study demonstrated that the median (IQR) NRS pain score was significantly lower in
exposed group compared to non-exposed group at the 2", 4" and 8™hr. postop: -1(0-2) vs 2 (1-
3),2(1-3) vs 3(2-4) and 2(1-3) vs 4(3-5) with a p value of 0.007,0.004 and 0.001 respectively.
Statistically significant difference was not observed in the 12" and 24™ postoperative hours. The
result of this study is comparable with RCT done in Ethiopia showing statistically significant
lower median pain score in preemptive diclofenac group compared to placebo group in the 4%,6"
and 8™Mpost-operativehours. (p<0.05). The difference observed between the two studies in the 2™
hour is probably due to the difference in study design(29).Our study has also comparable result
with a similar randomized controlled trial done in India which shows significantly lower pain
score in the 12" and 3"postoperative hours(p<0.05).The likely explanation for the
comparability may be the similarity of route of administration and the dose of diclofenac
sodium given preemptively(21).The result of this study is in contrary to the result of RCT done
in India which shows no significant difference of preoperative administration of diclofenac in the
early postoperative hours(2" and 4"hrs) between treatment and placebo groups(p>0.05).The
likely explanation for this difference may be the route of administration of preoperative
diclofenac(rectal route in this case).In addition, the study population in this RCT is pediatrics
and this might also takes part in the difference because of the physiologic difference of pediatrics
to adults(23).
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According to our study, the total post-operative Diclofenac and Tramadol consumption were
lower in exposed group. The mean (SD) diclofenac consumption in mg were 146.25+50.81 mg
in exposed group compared to 187.50+50.95mg in non-exposed group, p=0. 0006.The mean
(SD) tramadol consumption in mg were 153.75+44.41 mg in exposed group compared to
174.44450.57mg in non-exposed group, p=0. 035.0ur result is in line with the RCT done in
Ethiopia regarding tramadol consumption. This RCT demonstrates significantly reduced
tramadol consumption in preemptive diclofenac group when compared to placebo group, p=0.
001.The likely explanation for this similarity may be both of the studies are done in Ethiopia and
the pain management practice and the skill and experience of health professionals tends to be
similar (29). The result of our study is also comparable with RCT done in Hungary which
demonstrates a single preoperative dose of diclofenac significantly reduced morphine
consumption in the five consecutive postoperative days in the treatment group when compared to
placebo group(p<0.05)(22). Similar findings that used diclofenac as post-operative analgesic
were not obtained, as most studies uses strong opioids like morphine and pethidine for

postoperative pain management.

With regard to time to first analgesia request our study showed non- significant difference
between exposed and non-exposed group. The mean (SD) in minute is 186.60+35.19 and
174.454+24.88 between exposed group and non-exposed group respectively (p = 0.087). This is in
contrary to the RCT done in Ethiopia that demonstrates significant increase in the mean first
analgesic request time in preemptive diclofenac group compared to placebo group. The probable
difference in the result between the two studies, in addition to the difference in study design, may

be the nurse’s response to patient’s analgesic request(29).

Our result shows the overall incidence of nausea and vomiting in the first 24 hours is 37.5% and
15% respectively. The proportions of patients who experiences nausea is 32.5% and 42.5% in
exposed and non-exposed group respectively (p=0.536). The proportions of patients who
experiences vomiting is 12.5% and 17.5% in exposed and non-exposed group
respectively(p=0.531). Though there is numerically higher proportion in incidence of nausea and
vomiting in non-exposure group compared to exposure group, statistically significant difference
was not observed. This finding is in line with a randomized controlled trial done in Ethiopia that

shows only numerically lower (but not statistically significant) incidence of nausea and vomiting
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in the group that takes preemptive diclofenac compared to the group that doesn’t take preemptive

diclofenac(29).

Multiple studies have demonstrated the effect of preemptive analgesic administration of
diclofenac for postoperative pain reduction but some with different route of administration from
our study. Our study uses IM route of administration which has a faster onset next to IV route of
administration. Other routes of administration like rectal route has prolonged onset compared to

IV and IM routes. The effect of IV and IM routes is also more predictable than other routes(30).
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Strength and Limitation
Limitation of the Study

e Lack of randomization and control
e Pain severity were not assessed at movement
e Almost all studies we used for comparison were randomized control trial.

e Discussion is limited by the unavailability of adequate studies.
Strength of the study

The study area was selected based on adequacy of patient flow that takes part to take

larger sample size.
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CHAPTER SEVEN: CONCLUSION AND RECOMMENDATION

Conclusion
We concluded that preemptive intramuscular diclofenac (75mg) reduces NRS pain score and
analgesia consumption compared to non-exposure group in patients undergo gynecologic

abdominal surgery.

Recommendation
We recommend for anesthetists and other health professionals to consider preemptive
intramuscular diclofenac as component of postoperative pain management option for patients

that undergo gynecologic abdominal surgery.

We also recommend for researchers randomized controlled study on this area.

25



Reference

1. Merskey H, Bogduk N. IASP Pain terminology: International Association for the Study
of Pain (IASP) Taskforce on Taxonomy. Seattle, WA: IASP Press, Available at: http://www.
iasp-pain. org/AM ...; 1994.

2. Gordon DB, de Leon-Casasola OA, Wu CL, Sluka KA, Brennan TJ, Chou R. Research
gaps in practice guidelines for acute postoperative pain management in adults: findings from a
review of the evidence for an American Pain Society Clinical Practice Guideline. The Journal of
Pain. 2016;17(2):158-66.

3. Leung C, Chan Y, Ngai S, Ng K-F, Tsui S. Effect of pre-incision skin infiltration on post-
hysterectomy pain—a double-blind randomized controlled trial. Anaesthesia and intensive care.
2000;28(5):510-6.

4. Woldehaimanot TE, Eshetie TC, Kerie MW. Postoperative pain management among
surgically treated patients in an Ethiopian hospital. PloS one. 2014;9(7):¢102835.

5. Fleckenstein J, Kramer S, Offenbiacher M, Schober G, Plischke H, Siebeck M, et al.
Etoricoxib-preemptive and postoperative analgesia (EPPA) in patients with laparotomy or
thoracotomy-design and protocols. Trials. 2010;11(1):66.

6. Kissin I, Weiskopf RB. Preemptive analgesia. The Journal of the American Society of
Anesthesiologists. 2000;93(4):1138-43.

7. Rangaswamy AS, Sheshappa KN, Srikanthan R. Preemptive Analgesic Efficacy of
Diclofenac Sodium for Surgical Removal of Impacted Third Molars. Journal of Health Sciences
& Research. 2016;7(2).

8. Nistal-NuNo B. No preemptive analgesic effect of preoperative ketorolac administration
following total abdominal hysterectomy: A randomized study. Saudi Journal of Anaesthesia.
2017;11(2):169.

9. Apfelbaum JL, Chen C, Mehta SS, Gan TJ. Postoperative pain experience: results from a
national survey suggest postoperative pain continues to be undermanaged. Anesthesia &
Analgesia. 2003;97(2):534-40.

10. Warfield C, Kahn C. Acute Pain ManagementPrograms in US Hospitals and Experiences
and Attitudes among US Adults. Anesthesiology: The Journal of the American Society of
Anesthesiologists. 1995;83(5):1090-4.

1. Chou R, Gordon DB, de Leon-Casasola OA, Rosenberg JM, Bickler S, Brennan T, et al.
Management of Postoperative Pain: a clinical practice guideline from the American pain society,
the American Society of Regional Anesthesia and Pain Medicine, and the American Society of
Anesthesiologists' committee on regional anesthesia, executive committee, and administrative
council. The journal of pain. 2016;17(2):131-57.

26


http://www/

12. Toro MM, John S, Faruqui AR. Pattern of use of analgesics in post-operative pain
management in adults undergoing laparotomy surgery: a prospective observational study.
International Surgery Journal. 2018;5(2):662-7.

13. Gan TJ. Poorly controlled postoperative pain: prevalence, consequences, and prevention.
Journal of Pain Research. 2017;10:2287.
14.  Lecompte P, Benitez D, Moyano J, Garzon CQ. Defining trajectories of acute pain in

surgical patients short title: acute pain follow-up. Revista da Associagdo Médica Brasileira.
2019;65(6):825-9.

15. Ozer A, Erhan O, Keles E, Demirel I, Bestas A, Gunduz G. Comparison of the effects of
preoperative and intraoperative intravenous application of dexketoprofen on postoperative
analgesia in septorhinoplasty patients: randomised double blind clinical trial. Eur Rev Med
Pharmacol Sci. 2012;16(13):1828-33.

16. Size M, Soyannwo O, Justins D. Pain management in developing countries. Anaesthesia.
2007;62:38-43.

17. Ladha KS, Patorno E, Huybrechts KF, Liu J, Rathmell JP, Bateman BT. Variations in the
use of perioperative multimodal analgesic therapy. Anesthesiology: The Journal of the American
Society of Anesthesiologists. 2016;124(4):837-45.

18.  Kuusniemi K, Poyhid R. Present-day challenges and future solutions in postoperative
pain management: results from PainForum 2014. Journal of pain research. 2016;9:25.
19.  Alanoglu Z. Postoperative analgesia in impacted third molar surgery: The role of

preoperative diclofenac sodium, paracetamol and lornoxicam. 2011.

20.  O’Hanlon J, Muldoon T, Lowry D, McCleane G. Improved postoperative analgesia with
preoperative piroxicam. Canadian journal of anaesthesia. 1996;43(2):102.

21.  Mehta A, Bakshi R, Bhasin S. Efficacy of diclofenac sodium for post op pain relief in
patients undergoing laparoscopic sterilization. Int J Anesthesiol. 2008;16:1.

22. Molnar C, Simon E, Kazup A, G4l J, Molnar L, Novéak L, et al. A single preoperative
dose of diclofenac reduces the intensity of acute postcraniotomy headache and decreases
analgesic requirements over five postoperative days in adults: a single center, randomized,
blinded trial. Journal of the neurological sciences. 2015;353(1-2):70-3.

23.  Adarsh E, Mane R, Sanikop C, Sagar S. Effect of pre-operative rectal diclofenac
suppository on post-operative analgesic requirement in cleft palate repair: A randomised clinical
trial. Indian journal of anaesthesia. 2012;56(3):265.

24. Gillberg LE, Harsten AS, Stahl LB. Preoperative diclofenac sodium reduces
postlaparoscopy pain. Canadian journal of anaesthesia. 1993;40(5):406-8.

25. Ebrahim AJ, Mozaffar R, Nadia B-h, Ali J. Early post-operative relief of pain and
shivering using diclofenac suppository versus intravenous pethidine in spinal anesthesia. Journal
of anaesthesiology, clinical pharmacology. 2014;30(2):243.

26. Oztekin S, Hepaguslar H, Kar AAf, Ozzeybek Dz, Artikaslan O, Elar Zd. Preemptive
diclofenac reduces morphine use after remifentanil-based anaesthesia for tonsillectomy. Pediatric
Anesthesia. 2002;12(8):694-9.

27. Haroon N, Ather MH, Khan S, Kumar P, Salam B. Diclofenac suppository as a
preemptive analgesia in ultrasound-guided biopsy of prostate: randomized controlled trial.
Urology. 2015;86(4):682-5.

28. Khalid M, Ali M, Habib L, Rehman A. Pre emptive analgesic efficacy of diclofenac
sodium in orthopaedic surgery. Pak orthopedic Association. 2009;21:50-4.

27



29. Aweke Z, Seyoum F, Shitemaw T, Doba DN. Comparison of preemptive paracetamol,
paracetamol-diclofenac & paracetamol-tramadol combination on postoperative pain after elective
abdominal surgery under general anesthesia, Ethiopia: a randomized control trial study, 2018.
BMC anesthesiology. 2020;20(1):1-9.

30. Pinto PL, Chen D, Clement Y, Simeon D. Analgesic effects of diclofenac suppository

and injection after preoperative administration. International journal of clinical pharmacology
research. 1999;19(2):47.

28



ANNEX

Annex I: Information sheet to get permission for the research
Introduction

This information sheet is prepared with the aim of assessing the effectiveness of preemptive
diclofenac for post-operative pain management in patients with gynecologic abdominal surgery.
The research team includes Principal investigator, two senior advisors from AAU, two BSc

anesthetists for data collection and MSc anesthetist for supervision from Adama Hospital.
Name of Principal investigator: - Yohannes Mebratu (2nd year MSc Student)

Name of advisers: - Mr.Geresu Gebeyehu and Mrs. Selamawit Shiferaw

Name of sponsor: - AAU

Name of organization: - AAU, College of health sciences, Anesthesia department.
Risk

There is no risk or harm you will face as a result of participation in this research.
Benefits

There is no incentive to be gained by taking part in this project. The information collected from
this research project will be kept confidential. You can contact the committee by the address

below.

Tel: - +251924903877

E-mail:yohannesm5@gmail.com
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Annex II: Consent form

English version
Dear participant:

This is a research designed to assess effectiveness of Preemptive diclofenac as part of analgesia
for postoperative time for patients with gynecologic abdominal surgery under General
anesthesia. As a chance you were included in the study. So, we kindly request your involvement
in the study to achieve the objective of the study. However, your honest response to those

questions will help us to asses and understand the effect.

Would you willing to participate in the study please? YES/NO

Tel: - +251924903877

E-mail:yohannesm5@gmail.com
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Ambharic version
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Annex III- Questionnaire

Patient serial Code

Bed no: Response
1 Age

2 Weight

3 BMI

4 ASA

5 Sex

6 Education status

Data during preoperative period(chart review and interview)

SN Question Response
Vital sign
Base line Heart rate
Base line Blood pressure(MAP)
Base line RR & spo2
Preoperative Numeric rating score
21 Preoperative Diagnosis Benign......................
Neoplastic..................
22 Performed Procedure:
23 Surgeon experience(in yrs)
24 Coexisting medical disease DM HTN Arthritis
25 Does the patient take premedication? = Diazepam ---------- mg
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Pethidine ---------- mg
Morphine ---------- mg
Fentanyl = ---------- mg

Question related to anesthetic and surgical interventions

Question Response
30 Type of Induction agent 1.1V 2. Inhalational
31 Type and dose of medications given | Ketamine---------- mg
at the time of induction Ketofol---------- mg
Thiopental ---------- mg
Propofol -------------- mg
Suxamethonium-------- mg
Vecuronium ------------- mg
Pancuronium------------- mg
Pethidine---------- mg
Morphine---------- mg
Fentanyl---------- mg
32 Vital sign before skin incision BP: mmhg
PR: bpm
Sao2 %
33 Vital sign after skin incision BP: mmhg
PR: bpm
Sao2 %
34 Additional Intraoperative analgesia | 1. YES 2.NO
given? Drug/ dose
Maintenance of Anesthesia Halothane
MAC/Dose Isoflurane
Pancronium
Suxamethonium
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Vecoronium

35

Duration of surgery

36

Duration of anesthesia

Hemodynamic parameters and analgesia requirement at point of time post-operatively

Follow up time HR

BP mmHg

NRS

Analgesic dose

Analgesic time

40

2"hr.post op

4™ hr. post op

8 hr. post op

12" hr. post op

24" hr. post
41 | Total analgesic consumption and type of analgesics

Arrival Time @ Recovery Room Local Time
42 | First analgesia required time Local Time
43 | Nausea and Vomiting(24hrs post

op)

Nausea Present ------ Absent-------

Vomiting Present ------- Absent-------
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English version: numeric Rating scale (NRS)

012|34|5678910

| | |
[ I |

None Mild Moderate Severe

The scale will be taken 5 times within the first 24 hours. Patients will be asked to

rate their pain and recorded at 29,41 8™ 12 and 24™ hr. post-operatively.

The patient will be asked one of the following questions:
a. What number on a 0 to 10 scale would you give your pain right now?
b. When the explanation suggested above is not sufficient for the patient, further
explanation or conceptualization of the scale will be done:
0 = No Pain
1-3 = Mild Pain (nagging, annoying, interfering little with ADLSs)
4—6 = Moderate Pain (interferes significantly with ADLs)
7-10 Severe Pain (disabling; unable to perform ADLs)
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