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ABSTRACT

Background: In Pakistan, gall bladder related diseases like cholelithiasis impacts
10% to 15% of adults. Pain control measures remain vital in patients’ outcome
improvement and the decreased use of analgesics after surgery. A locally adapted
solution that will decrease pain and utilize fewer analgesics will be more helpful in
limited access setting such as Pakistan where these additional resources in pain
management may not be easily available. Aim: This research aims to explore the
effects of saline instillation on pain relief by making comparison between
postoperative pain levels and analgesic consumption patients who receive saline
instillation and those who do not. Methodology: This comparative study aimed to
assess the efficacy of intraperitoneal 1 liter normal saline instillation for pain
management after laparoscopic cholecystectomy. Data were collected from February
to September 2024 at a tertiary care hospital in Punjab, Pakistan, involving 70 patients
(35 males, 35 females) undergoing elective cholecystectomy. Group A (Control)
received standard surgery, while Group B received saline instillation. Pain intensity
was measured using the VAS scale, and statistical analysis was performed using
SPSS. Results and Conclusion: This study examined the effects of 1-liter normal
saline instillation after laparoscopic cholecystectomy on postoperative pain and opioid
use. Results showed that saline significantly reduced pain (mean score: 2.83 vs. 6.06)
and analgesic consumption (50.29 mg vs. 91.14 mg) compared to the control group,
offering better pain relief and lower medication usage.

INTRODUCTION
Background

Pain is a considerable problem during the postoperative
period, especially after many minimally invasive
surgeries such as laparoscopic cholecystectomy,
frequently used for the treatment of gallbladder
disorders. In Pakistan, gall bladder related diseases like
cholelithiasis impacts 10% to 15% of adults.
Laparoscopic cholecystectomy has displaced open
surgery as the reference treatment of symptomatic
gallstones since it has reduced invasiveness, shorter
postoperative recovery time and fewer complications.
Nevertheless, postoperative pain persists being a major
concern that prolong patient’s hospital stay, results in a
high rate of analgesia use, and slow recovery?.
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To reduce the postoperative pain, efforts such as
instillation of fluid like normal saline within the
peritoneal cavity has been used®. Such technique
decreases pain since it prevents the peritoneum from
becoming irritated and reducing the inflammation
response. Although evidence indicates significant
advantages, its effectiveness remains uncertain due to a
lack of data regarding postoperative pain control with
laparoscopic surgery from the Pakistani context.

Postoperative Pain in Laparoscopic Surgeries
Laparoscopic cholecystectomy that involves the removal
of gall bladders through small incisions has received
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widespread acceptance since its practice is not much
invasive*. Nevertheless, this is not an advantage because
after the operation, many patients suffer from severe
pain, which negatively influences the recovery
progress®. Pain following the surgery is classified as
visceral pain from gallbladder bed and parietal pain from
the incision. The severity of this pain depends on some
conditions like peritoneal inflammation, CO: residual
pneumoperitoneum, and operative injury. A cross-
sectional survey of patients from Pakistan documented
moderate to severe pain that has been measured between
4 to 7 VAS (Visual Analogue Scale) in Pakistani patients
after LS.

Pain control measures remain vital in patients’
outcome improvement and the decreased use of
analgesics after surgery. Rajput’ showed that failure to
adequately manage patients’ pain may create extended
hospitalizations, delayed ambulation, and higher rates of
persistent pain. Furthermore, failure to adequately
control pain leads to increased use of opioid analgesics
with predictable side effects including nausea, vomiting
and respiratory compromise®.

The Role of Saline Instillation in Pain Management
Intraperitoneal instillation with normal saline solution is
a recent innovation that seeks to minimize pain intensity
after the surgery is conducted via laparoscopy. Pillai’
claimed that saline forms a protective layer between the
diaphragm and residual CO: largely cause shoulder pain
after laparoscopy. In addition, saline may also assist in
the decrease pain by decreasing the concentration of
such mediators of inflammation. Intraperitoneal saline
installation application as a pain relief approach in
under-studied in Pakistan. Modern therapies of pain
involve the use of NSAIDs (non-steroidal anti-
inflammatory drugs) and opioids as the principal
treatments, both of which present adverse effects such as
gastrointestinal irritation and opioid dependency,
respectively'®. A locally adapted solution that will
decrease pain and utilize fewer analgesics will be more
helpful in limited access setting such as Pakistan where
these additional resources in pain management may not
be easily available.

Laparoscopic Cholecystectomy in Pakistan: Current
Practices and Challenges

Gallbladder diseases, including gallstones affect
Pakistanis with an overall prevalence rate of gallstone
being 9% in women and 5% in men''. Although the
technique itself has been defined, further developments
need to be achieved in the field of management of
patients after surgery and, in particular, in the
management of pain. However, opioids have negative
side effects including their addictive properties, which
make the treatment expensive to the healthcare system.
Furthermore, the operating procedures have improved
over the years, most of the health care centers in Pakistan
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are challenged with inadequate equipment, few staff and
poor pain control policy. Such reasons call for new
strategies which could include the instillation of saline,
which might prove to be cheaper, accessible and
effective means towards managing postoperative pains.

Significance of the Study

Since gallbladder diseases are highly common in
Pakistan and laparoscopic  cholecystectomy is
commonly performed, an efficient postoperative pain
control protocol is important. This research assumes
considerable importance especially in a resource poor
country like Pakistan because the care given to the
patients after the surgery has impacts on the patient
outcomes, the resources used in the operation of the
healthcare facilities and the costs incurred.

Objectives of the Study

This research aims to explore the effects of saline
instillation on pain relief by making comparison between
postoperative pain levels and analgesic consumption
patients who receive saline instillation and those who do
not. Following are the objectives of the research:

e To demonstrate if there is a prominent variation in
postoperative pain levels (VAS scores) between
the experimental group (saline instillation) and the
control group (no saline instillation) after
laparoscopic cholecystectomy.

e To make comparison between two groups with
analgesic consumption to evaluate whether saline

installation overcomes the need for pain
medication

METHODOLOGY

Study Design

This research was designed in a comparative manner to
compare the efficacy of intraperitoneal instillation of 1
liter of normal saline on the management of pain after
laparoscopic cholecystectomy. The study involved two
groups of patients: a group of patients who was given
standard postoperative care (control group), while the
other set was given Laparoscopic cholecystectomy with
the instillation of 1 liter of normal saline into the
peritoneal cavity post-surgery (experimental group).
Data were documented over eight months of the year
2024, and the particular month in which data was
collected is February- September, 2024 in a tertiary care
hospital in Punjab, Pakistan.

Study Population and Sampling

A sample of 70 patients (35 males and 35 females)
undergoing elective laparoscopic cholecystectomy
because of symptomatic gallstone disease were recruited
into the study. The sample size was sufficient to detect
variations in postoperative pain levels between the
groups. Group A (Control Group) were those who
undergo standard laparoscopic cholecystectomy without
saline instillation while Group B (Experiment Group)
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was those patients who were given Laparoscopic
cholecystectomy with the instillation of 1 liter of normal
saline into the peritoneal cavity post-surgery.

Inclusion and Exclusion Criteria

Table 1

The inclusion and exclusion criteria for the research
given below to make sure the appropriate participants
selection:

Inclusion Criteria
Patients aged 18 to 65 years

Exclusion Criteria
Conversion to open
cholecystectomy

History of chronic pain or
regular opioid use

Allergy to saline or local
anesthetics

Pregnant or lactating
Intra-abdominal infections or
peritonitis

Electively undergoing
laparoscopic cholecystectomy

Data Collection

Data of this study was collected from February 2024 to
September 2024 to get a more systematic and
comprehensive assessment of the medical patients’
recovery. Information on all cases was collected
systematically with an aim of identifying several
variables that would enhance a strong analysis. To keep
anonymity, each participant’s Patient ID was
documented. There was also evidence of group
allocation as the researcher separated the two groups into
control and experimental groups for evaluation. It was
also recorded that whether the patients got saline
instillation or not because this defined the assessment of
the performance of the intervention*?,

Evaluation of pain relief after the surgery was
conducted using the Visual Analogue Scale (VAS) at 4
hours of surgery. Self-reported intensity by VAS is a
validated approach as it measured pain intensity using
the scales that range from 0 (no pain) to 10 (worst
possible pain)®3. This approach not only gave the level of
pain at various time intervals but also the actual effects
of the treatment on the patient in a short-term basis and
a long-term basis. This measure enabled the researcher
to compare the efficacy of saline instillation in the
reduction of the requirement for supplemental analgesic
administration. Age was measured in years; gender as
male or female; the duration of the surgery in minutes;
and the number of days of the hospital stay while further
demographic data was obtained to support the outcomes
and to test for correlations with postoperative results.
The presence of these variables enabled one to evaluate
the key factors in relation to pain and its treatment*4,

In total, 70 patients that qualified to the set criteria
were randomly assigned to the two groups after
receiving a detailed description of the study, and giving
consent. All surgeries were carried out by consultants in
the surgical unit 11 in the specified hospital, to ensure the
research has uniformity in terms of qualified surgeons
for the sampled patient population.
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Statistical Analysis

Statistical analysis was done on SPSS software. Age,
gender, duration of surgery and stay in the hospital were
assessed using descriptive statistics such as means and
standard deviations. Independent t-tests were used to
determine the differences in the primary outcomes VAS
scores and mean analgesic consumption between the two
groups. When making comparisons, the statistical
significance was set at p< 0.05%°.

Ethical Considerations

The study was done ethically with permission from the
Ethical Review Board of the hospital. Each patient was
offered written informed consent before participating in
the study. The objectives of the study were clearly
explained to the participants as well as any significant
risk and benefit was conveyed. All patients’ identities
were removed from the study to ensure that their privacy
and confidentiality were strongly observed.

RESEARCH FINDINGS AND RESULTS
Table 2

Demographic Analysis
| Gender |
= 2
g 2 25 23
5 g 8 85
> > S SR
@D
male 35 50.0 50.0 50.0
2 female 35 50.0 50.0 100.0
(]
> Total 70 1000  100.0

The participant’s gender distribution was kept balanced,
with males (50%) and females (50%). This equal
representation means that findings associated with
postoperative pain relief and, consequently, analgesic
consumption will not be skewed in any way by gender;
thus, can be generalized®. The inclusion of an equal
male and female participants, this research assessed
reliably how the saline instillation intervention impacts
postoperative outcomes throughout the gender. This
contributes to an extensive pain management
understanding in laparoscopic cholecystectomy patients.

Table 3
Group Statistics
| Group Statistics |
wn
Q g =
2 Z o e
> = g < g0
[ S QJ S =
) 3 S
>
Analgesic 1 35 91.14 7.080 1.197
Consumption 2 35 5029 6295  1.064
(mg)
Post-op Pain 1 35 6.06 .765 129
(VAS at 4 hrs) 2 35 2.83 .785 .133
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Figure 1

Group Statistics
100

50 I
o mmn A __

Group (1/2) N Mean Std. Std. Error
Deviation Mean

m Analgesic Consumption (mg) m Analgesic Consumption (mg)

Post-op Pain (VAS at 4 hrs) mPost-op Pain (VAS at 4 hrs)

It has been demonstrated from the group statistics that
there are significant variations in both analgesic
consumption and postoperative pain levels between
Group 1 and Group 2. For analgesic consumption, the
control group, which did not receive saline instillation,
had a mean consumption of 91.14 mg (SD = 7.080),
while the experimental group, which received saline

Table4
Independent Samples Test

instillation, reported a substantially lower mean of 50.29
mg (SD = 6.295). It implies that the saline interventions
were efficient in overcoming the analgesics amount
required postoperatively.

Regarding postoperative pain assessed at 4 hours
using the Visual Analogue Scale (VAS), the control
group experienced a mean pain score of 6.06 (SD =
0.765), whereas the experimental group reported a
significantly lower mean pain score of 2.83 (SD =
0.785). Such results are supported by the confidence
intervals with the mean difference of analgesic
consumptions at 95% Confidence Interval was found to
be 37.662 to 44.053 and for the pain scores was found to
be 2.859 to 3.598. These findings eminence the clinical
application of the saline instillation in patients’ relief
from postoperative pain and therefore, need of fewer
analgesics, making the procedure notably beneficial for
improving the recovery process.

| Independent Samples Test

Levene's Test for

Equality of t-test for Equality of Means
Variances
95% Confidence
= Sig t df Sig. (2- Mean Std. Error Inte_rval of the
' tailed) Difference  Difference Difference
Lower Upper
Equal
variances 1.687 .198 25.515 68 .000 40.857 1.601 37.662  44.053
Analgesic assumed
Consumption Equal
(mg) ‘rgf‘);'a”"es 25515 67.081  .000 40.857 1.601 37.661  44.053
assumed
Equal
variances 445 .507 17.424 68 .000 3.229 .185 2.859 3.598
. assumed
Post-op Pain Equal
(VAsatahrs) | =B5
not 17.424 | 67.952 .000 3.229 .185 2.859 3.598
assumed

The Independent Samples Test results offer compelling
evidence of the efficacy of saline instillation in the
management of postoperative results. For analgesic
consumption, Levene's Test indicated equal variances (F
= 1.687, p = 0.198), which allows us to interpret the t-
test results confidently. The t-test yielded a t-value of
25.515 with 68 degrees of freedom and a p-value of
0.000, indicating a statistically significant difference in
analgesic consumption between the two groups. Such
mean differences (i.e. 40.857 mg) indicates that the
group who received saline (experiment group) consumed
significantly less analgesic medication in comparison
with the control group. Same as, for measured
postoperative pain at 4 hours, the conducted Levene's
Test indicated equal variances (F = 0.445, p = 0.507).

IJBR Vol.3 Issue.l1 2025

The t-test results showed a t-value of 17.424 with 68
degrees of freedom and a p-value of 0.000. This means
that a significance declined in pain scores confirmed in
the experiment group. The mean differences (3.229) on
the VAS mirrors a significant decline in the levels of pain
among patients who received saline installation. The
confidence interval reinforces such results, with
confidence interval (95%) for the mean differences in
analgesic consumption that range from 37.662 to 44.053
mg while the pain scores from 2.859 to 3.598. the
research findings show the clinical importance of saline
instillation in overcoming postoperative pain and
analgesic needs. This makes it a useful approach to
enhance recovery after laparoscopic cholecystectomy.
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Table 5
Independent Samples Effect Sizes

| Independent Samples Effect Sizes

95%
Confidence
Interval

AAZIpIepue)S
Jewnsy jurog

Lower Upper

Cohen'sd  6.699 6.099 4970  7.219

Analgesic Hedges'
Consumption  comesion 6774 6032 4914 7140
(mg) Glass's 6295 6491 4880  8.091
delta
Cohen'sd 775 4.165 3319  5.001
Post-op Pain Hedgets. 784 4119 3282 4946
(VAS at 4 hrs) ~ correction
Glass's
785 4111 3.025 5.184
delta

The denominator used in estimating the effect sizes
Cohen's d uses the pooled standard deviation.

Hedges' correction uses the pooled standard deviation,
plus a correction factor.

Glass's delta uses the sample standard deviation of the
control group.

The effect sizes derived from the Independent
Samples analysis offers a differences magnitude
between the experiment and control group. For analgesic
consumption, the effect size measured by Cohen's d is
6.699, which indicates a very large effect. The 95%
Confidence Interval for Cohen's d ranges from 6.099 to
7.219, further confirming the strength of this effect.
Hedges' correction yields a similar point estimate of
6.774, emphasizing the consistency of the finding, while
Glass's delta at 6.295 supports the interpretation of a
substantial reduction in analgesic needs due to saline
instillation. In terms of postoperative pain assessed at 4
hours, Cohen's d is reported at 0.775, indicating a
moderate to large effect size. The confidence interval for
this measure ranged from 3.319 to 5.001, which indicates
that saline instillation helps in decreasing pain
significantly in the experimental group. Hedges'
correction and Glass's delta offers comparable values of

Table 6

0.784 and 0.785, respectively — this validates the
intervention effectiveness.

These effect sizes underscore the clinical relevance
of saline instillation in decreasing not only the amount of
analgesic administered but also the level of postoperative
pain; thus, its implementation is considered a useful
effort in enhancing client outcome after laparoscopic
cholecystectomy. The highly significant findings for
frequency of analgesic consumption support the
effectiveness of this technique to have a genuine large
impact on clinical pain management habits.

Descriptive Statistics

The descriptive statistics offers extensive key variables
overview that focuses on postoperative pain, age and
analgesic consumption. For postoperative pain assessed
at 4 hours using the Visual Analogue Scale (VAS), the
sample comprised 70 participants. The pain scores
ranged from a minimum of 1 to a maximum of 6,
resulting in a mean score of 4.44 (SD = 0.215), indicating
a moderate level of pain experienced by patients. The
variance of 1.799 suggests some variability in pain levels
among participants, while the skewness of -0.004
indicates a nearly symmetrical distribution of pain
scores. The kurtosis value of -1.452 signifies a
platykurtic distribution, suggesting a flatter peak than a
normal distribution. In terms of analgesic consumption,
also with 70 participants, the range of consumption
varied widely from 10 mg to 70 mg, yielding a mean of
70.71 mg (SD = 2.585). The high variance of 21.624
highlights significant differences in analgesic use among
patients, which may be influenced by their individual
pain experiences. The skewness of 0.034 suggests that
the distribution is relatively normal, while the kurtosis of
-1.718 indicates a slightly flatter distribution than
normal.

Regarding age, the participants’ ages ranged from 18
to 49 years, with a mean age of 43.44 years (SD = 1.007).
The variance of 8.425 reflects some diversity in the age
of the patients, while the skewness of 0.051 indicates a
symmetrical distribution of ages. The kurtosis of -0.965
suggests a distribution that is less peaked than normal.

Descriptive Statistics

Std.

N Range Mean . Variance Skewness Kurtosis
Deviation
Statistic ~ Statistic  Statistic S Statistic Statistic Statistic sk Statistic sk

Error Error Error
Efss)t'(’p Pain (VAS at4 4, 5 4.44 215 1.799 3236 -004 287  -1452 566
Analgesic 70 60 7071 2.585 21624 467598 034 287 -1.718 566
Consumption (mg)
Age (years) 70 31 43.44 1.007 8.425 70.975 .051 287 -.965 .566
Valid N (listwise) 70
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Figure 2
Descriptive Statistics
500 4674598
400
300
200
100
0 -Be H 0B2-0:287=0-868-0:566
100§ 8§ & % 8 § & § &
s 8 8 Y 8 8 8 %L §8 -4
N Range MeanStd. Devistaoiance Skewness = Kurtosis
e Post-op Pain (VAS at 4 hrs)
e Analgesic Consumption (mg)
Age (years)
e=\/alid N (listwise)
DISCUSSION

Objective 1: Significant Difference in Postoperative
Pain Levels

This research postulates that there is a significant
disparity in postoperative pain levels between the
experimental group (saline instillation) and the control
group (no saline instillation). In the control group, their
total mean VAS for pain measured was 6.06, while the
experimental group who underwent saline instillation
tested. In line with the research findings, Kepenekian'’
and Amer-Cuenca'® asserted that interventions
enhancing peritoneal cavity stimulation are effective for
overcoming pain relief. In particular, Adlan?® pointed out
a decrease in the mean pain scores after the
administering of saline in a group of Laparoscopic
surgery. However, the current study differs from some
of similar studies such as Stamenkovic? that stressed on
saline instillation as a useful technique and recommends
it as an option to the normal pain control measures.
Furthermore, while it is common for prior research
adopted different surgical procedure while the current
research focused on laparoscopic cholecystectomy to
determine other differences in pain management efforts
in this manner.

Objective 2: Comparison of Analgesic Consumption
This research achieves the second objective by revealing
that the experimental group consumed less of analgesic
medication, with a mean of 50.29 mg compared to 91.14
mg in the control group. With, a Cohen’s d of 6.699,
saline instillation reduces the patients’ requirement for
pain medicine significantly. These findings correspond
with the study by Bai? that showed that those patients,
who received local anesthetics or saline instillation, had
lower doses of analgesics, which led to the change in
pain management practices. Moreover, unlike Fakhri?
who investigated several methods of surgery, the studied
work analyzes only laparoscopic cholecystectomy and

IJBR Vol.3 Issue.l1 2025

compares the most suitable analgesics for this particular
intervention, which is crucial to determine concrete
demands on the analgesia in this method. The level of
detail is useful in expanding the current body of
knowledge and establishing the possibility for saline
instillation to be utilized routinely in surgical recovery.
The findings also contradicted the research findings of
Stamenkovic? who noted that there could be minimal
differences in the overall use of analgesics in specific
patients. In contrast, it found significantly stronger
evidence for the effect of saline instillation on the
requirement of an analgesic. Although the results
concern pain and amount of administered analgesics, the
results likely imply, that intervention’s effectiveness
may not vary significantly with demographic factors
such as age and gender. However, no correlation
analyses have been made to show how some of these
factors can physically affect the results. According to
Petersen?, there is evidence that demographic
characteristics can influence both pain and therapeutic
responses and, therefore, should be treated in future
studies. The prior research frequently documents the
presence of the substantial demographic differences and
its moderations with pain result. Studies could also use
control variables to investigate whether saline
instillation has differential efficacy for patients of
different age, gender so that a clearer picture of its
overall utility can be determined.

CONCLUSION AND RECOMMENDATIONS
Conclusion

This research explored the effects of introducing 1 liter
of normal saline into the peritoneal cavity after
laparoscopic cholecystectomy in managing
postoperative pain and opioids use. The findings
suggested that saline instillation not only provided better
pain relief to patients in the procedure, but also reduced
their need for analgesic medications compared to the
patients in the control group. In comparing the
experimental group to the control group at the 4 hours
after surgery, a significantly lower mean pain score of
2.83 was obtained the experimental group as compared
to 6.06 among the control group. Analgesic consumption
was significantly reduced, with the experimental group
using an average of 50.29 mg compared to 91.14 mg in
the control group. From these analyses, there is the
possibility that saline instillation should be implemented
as a complementary method in postoperative pain
control, giving patients additional comfort and possibly
decreasing the cost to the healthcare systems.

Recommendation

Clinical Protocol Development: Saline instillation
during laparoscopic cholecystectomy should follow
strict, clinical guidelines that would allow for increased
standardization of the practice®. Such protocols should
prescribe the ranges of the volume and concentration of
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the saline to be infused depending on one’s patient. For
example, it will be stated that for children, to instill,
normal saline at room temperature at a rate of 1 liter
should be given, dependent on patient weight. It also
reduces variation within the surgical teams to give
consistent results and requires fewer other methods of
pain management.

Training Programs: Extensive educational sessions for
surgical personnel are essential to achieving competence
in the practice of saline infusion?®. These programs
should address the technicality of use of saline and the
advantage of saline use. For example, practical exercises
could include exposure to the installation process where
the staff would be exposed to the process with the help
of supervisor?. Adding examples of previous
implementations, improvements can be identified in the
ability to reduce the usage of opioids and where there is
an enhancement in the scores of the pain that patents
experienced will also explain the advantages.

Patient Education: Education for patients is needed to
develop acceptance of saline instillation as a pain
management approach. As per Aroke?, educating
patients related to the advantages like declined
postoperative pain and lower dependency on analgesics
can elevate their involvement in the process of care. For
instance, preoperative sessions in which surgical teams
explain the procedure and deal with the concerns of
patients can develop better understanding and trust.

Research Implication

By developing a significantly efficient and inexpensive
intervention for the management of postoperative pain,
the research points out the usefulness to evaluate the
alternative pain management techniques, especially in in
resource-limited settings. Therefore, if the use of saline
instillation is useful for each process, then the efficiency
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