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ABSTRACT

Background: Enhanced Recovery after Surgery (ERAS) protocols implement multimodal
strategies aiming to improve the postoperative outcomes and to reduce the
complications. Pharmacological pain management with NSAIDs, opioids and adjunctive
agents is a major component, but comparative data on efficacy and safety are lacking
for the most part in general surgical settings.

Aim: To assess and compare the efficacy and safety of NSAIDs, opioids and adjunct
analgesics on improving postoperative recovery in patients undergoing general surgical
procedures.

Methodology: It was a prospective comparative study on 79 patients who were
undergoing elective general surgery. The patients were grouped into three groups
based on the postoperative analgesia given: Group A (n=27 with NSAIDs, Group B
(n=26 with opioids) and Group C (n=26 with adjuncts, such as paracetamol and
gabapentinoids). Outcomes measured included pain scores (Visual Analog Scale), time
to first ambulation, return of bowel function, length of hospital stay and adverse
events such as nausea, renal impairment, respiratory depression, or gastrointestinal
bleeding.

Result: NSAIDs provided good pain control and early bowel recovery with shorter
hospital stay but had mild renal function alteration in 2 patients. The highest analgesia
was noted in opioid recipients but there was a significantly higher frequency of nausea
(23.1%) and delayed ambulation. The fewest side effects and moderate pain relief were
seen with adjunct therapy, and good patient satisfaction, especially when used in a
multimodal approach.

Conclusions: NSAIDs and adjunct analgesics were favorable to opioids in recovery and
safety among 79 surgical patients. These agents could be incorporated into a balanced
multimodal regimen to optimize recovery in general surgical patients without
increasing opioid related complications. These findings are further validated by further
large scale trials.

Keywords: Opioids, Bowel recovery, Nausea, postoperative analgesia, Non-steroidal
anti-inflammatory Drugs

Effective pain control is a central element of ERAS

INTRODUCTION

The perioperative care has been revolutionized by
Enhanced Recovery after Surgery (ERAS) protocols
designed to reduce surgical stress, accelerate functional
recovery and decrease postoperative complications?2.

because it both makes patients more comfortable and
allows for early mobilization, bowel recovery and
discharge®®. Opioids have been traditionally used as the
mainstay of postoperative analgesia but their use is
becoming increasingly scrutinized due to their broad
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spectrum of side effects, such as nausea, vomiting,
constipation, sedation, respiratory depression, and risk for
dependence!®.

This has led to a growing demand for opioid sparing
strategies, including use of nonopioid analgesics
(nonsteroidal anti-inflammatory drugs, NSAIDs;
acetaminophen; and other adjunct agents such as
gabapentinoids and selective NMDA antagonists)'*. The
pharmacologic strategies employed in these strategies are
the basis of multimodal analgesia, which uses the
synergistic effects of different drug classes to increase
analgesic effect with minimal side effects!®>.While
multimodal pain management is supported across the
ERAS protocols, there is variability in clinical practice
regarding the best combination and timing of
pharmacological agents, particularly in general surgery?®.
There is limited comparative data to measure both the
analgesic efficacy as well as the effect of different drug
regimens on recovery parameters like bowel function,
ambulation, and length of hospital stay®’.

One such protocol is Enhanced Recovery after
Surgery (ERAS) protocols that are based on evidence, and
pharmacological pain management is an important aspect
of this. Postoperatively, opioids have traditionally been
the mainstay of analgesia, but most opioids have side
effects (e.g., nausea, constipation, sedation, risk of
dependence) that have favored an opioid sparing
approach®. Attention has been raised for NSAIDs and
adjunct analgesics including acetaminophen and
gabapentinoids for their ability to reduce opioid
consumption and promote recovery’. However, data
comparing efficacy and safety of these agents in general
surgery have not been broadly reported. In this study, we
describe and compare NSAIDs, opioids and adjunctive
medications with regard to their effects on pain relief,
recovery milestones, and adverse outcomes in 79 patients
who underwent elective general surgery and describe
what we learned about evidence based postoperative
care®,

For that reason, this study was undertaken to
compare and evaluate the efficacy and safety of three
pharmacological strategies, NSAIDs, opioids and
adjunctive analgesics, in patients undergoing general
surgical procedures®. The study focuses on a controlled
cohort of 79 patients and analyses important recovery
outcomes so as to contribute to evidence based
postoperative analgesia practices and refinement of ERAS
pathways for general surgery patients.

MATERIAL AND METHODS

This was a prospective, comparative observational study
conducted in a Department of General Surgery of a

tertiary care hospital over a six months period i.e. July

2024 to January 2025. As per predefined inclusion and

exclusion criteria, 79 patients undergoing elective general

surgical procedures (e.g., hernia repairs, laparotomies and
cholecystectomies) were enrolled. Patients aged between

18 and 65 vyears, ASA (American Society of

Anesthesiologists) physical status | or Il, and no history of

chronic analgesic use or major organ dysfunction were

included. The study excluded patients known to have
allergies to analgesics, coagulopathies, and impaired renal
and hepatic function.

Patients were randomly assigned into three
groups after informed consent, on the basis of the
postoperative analgesic regimen given:

» Group A (NSAIDs group, n = 27): Received
intravenous ketorolac 30 mg every 8 hours for the
first 24—48 hours postoperatively.

» Group B (Opioids group, n = 26): Morphine sulfate
was given intravenously at a dose of 0.1 mg/kg given
every 6-8 hours, titrated to pain level.

» Group C (Adjunct group, n = 26): Received a
combination of intravenous paracetamol 1 g every 6
hours and oral gabapentin 300 mg once daily.

Surgery was performed all patients under standardized

general anesthesia protocols, with intraoperative care

similar in the wvarious groups. Routine vital sign
assessment, laboratory testing and pain scoring were the
measurements taken during postoperative monitoring.

Primary outcomes included:

» Visual Analog Scale (VAS) for pain intensity at 6, 12,
24, and 48 hours postoperatively.

» Time to first ambulation (hours).

> First passage of flatus or bowel movement.

> Day’s hospital stay.

Secondary outcomes included:

Nausea, vomiting, dizziness, respiratory depression,
gastrointestinal bleeding and renal function changes are
some of the adverse drug effects.

Statistic Applications:

Standardized forms were used to record the data and the
analysis was done using SPSS version 25. The quantitative
variables were expressed as mean % standard deviation,
and compared by ANOVA, and the categorical variables by
the Chi-square test. Statistically significant was considered
to be a p-value < 0.05.

RESULTS

Seventy nine patients undergoing elective general surgical
procedures were included in this study. The total number
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of patients in Group A (NSAIDs; n = 27), Group B (Opioids;
n = 26) and Group C (Adjuncts; n = 26) were divided into 3
groups according to the postoperative analgesic regimen.
Homogeneity (p > 0.05) was ensured between groups for
all baseline characteristics (age, sex, BMI and duration of
surgery).

The Visual Analog Scale (VAS) was used to measure
postoperative pain scores at 6, 24 and 48 hours. The
strongest early analgesia was obtained in the NSAID group
at 6 hours post-surgery (mean VAS score of 4.2 + 0.9),
followed by the adjunct group (mean VAS score of 3.9 *
0.7), and the opioid group (mean VAS score of 3.1 + 0.8).
Despite this, at 24 hours, VAS scores were the same for
NSAIDs (3.0 (+ 0.6)), opioids (2.7 (£ 0.5)), and adjuncts (3.1
(£ 0.4)). Pain levels were mild at 48 hours (2.2 (+ 0.5)), (2.5
(£ 0.6)), and (2.3 (£ 0.5)) in the NSAID, opioid, and adjunct
group respectively. This implies that although opioids
provided a superior early analgesia, NSAIDs and adjuncts
were equally successful at achieving similar pain control
over time with fewer side effects (Table 1).

The groups were: NSAID (mean time to first
ambulation is shortest, 14.1 (+ 2.3) hours), adjunct (15.8
(¥ 2.6) hours), and opioid (19.4 (* 2.9) hours).
Additionally, the bowel function returned earliest in the

NSAID group at 22.6 (+ 3.1) hours, at 23.9 (£ 3.2) hours in
the adjunct group and latest at 27.8 (+ 3.7) hours in the
opioid group. In addition, the hospital stay in the NSAID
group (3.9 + 0.8 days) was also shorter than that of the
opioid group (4.6 = 1.1 days) and similar to that of the
adjunct group (4.0 £ 0.9 days). These outcomes reinforce
the role of NSAIDs in enabling achievement of earlier
recovery milestones (Table 2).

The adverse events recorded are analyzed. The
incidence of nausea in the opioid group was 34.6% (9/26),
significantly greater than 11.1% (3/27) in the NSAID group
and 7.7% (2/26) in the adjunct group. There was
constipation in 26.9% (7/26) of opioid recipients
compared with 3.7% (1/27) of NSAID group and 3.8%
(1/26) of adjunct group. Symptom of dizziness occurred in
patients in the opioid group (15.4%, 4/26) and also in the
adjunct group (3.8%, 1/26), but not in the NSAID group. In
the opioid group only, there were 2 patients (7.7%) with
mild respiratory depression. Transient renal dysfunction
was noted in 2 patients (7.4%) in the NSAID group, which
was reversible with hydration, without such a case in any
of other groups. None of the patients experienced
gastrointestinal bleeding or allergic reactions in any group
(Table 3).

Table 1: Postoperative Pain Scores (VAS) at Selected Time Points

Time After Surgery Group A (NSAIDs) Group B (Opioids) Group C (Adjuncts)
6 Hours 4.2+0.9 3.1+0.8 3.9+0.7
24 Hours 3.0+ 0.6 2.7+0.5 3.1+04
48 Hours 2.2+0.5 2.5+0.6 2.3+0.5

Table 2: Postoperative Recovery Indicators

Recovery Parameter Group A — NSAIDs

Group B - Opioids Group C - Adjuncts

First Ambulation (hours) 14.1+2.3 19.4+29 15.8+2.6
Return of Bowel Function (hours) 22.6+3.1 27.8+3.7 23.9%3.2
Hospital Stay (days) 3.9+0.8 46+1.1 40+09

Table 3: Incidence of Adverse Events

Adverse Event Group A — NSAIDs

Group B - Opioids Group C — Adjuncts

Nausea 11.1% 34.6% 7.7%
Constipation 3.7% 26.9% 3.8%
Dizziness 0% 15.4% 3.8%
Respiratory Depression 0% 7.7% 0%
Renal Dysfunction 7.4% 0% 0%

DISCUSSION

This study was found that the pharmacological strategies
employed in this study to facilitate postoperative recovery
within the ERAS framework are nuanced. The three
treatment groups were compared among the 79 patients
analyzed in terms of analgesic efficacy, recovery

milestones, and safety profiles. In 27 patients, NSAIDs
were successfully used for postoperative analgesia and in
particular were very helpful with respect to promoting
early return of bowel function and reducing hospital stay
duration. These findings are consistent with previous
studies implying that although the cyclooxygenase (COX)
inhibitory mechanism of action of NSAIDs is important for
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their anti-inflammatory as well as analgesic effects,
NSAIDs also reduce the systemic inflammatory response
to surgery, which can otherwise compromise
gastrointestinal motility and prolong recovery®°,

It is noteworthy that in two patients mild and
reversible renal function impairment was observed and
thus the use should be cautious in patients with pre-
existing renal risk. Visual Analog Scale (VAS) scores in the
immediate postoperative period were lower in the opioid
group (n=26) as compared to the pain group (n=25)°. But
this came with a higher incidence of opioid related
adverse effects, such as nausea, delayed ambulation, and
prolonged hospital stay. These results reconfirm concerns
about opioid monotherapy in the postoperative setting
and validate recent global recommendations against
opioid monotherapy’.

Adjunctive analgesics (n=26): acetaminophen and
gabapentinoids provided moderate analgesia but had
excellent safety, with lowest rate of side effects and
highest patient satisfaction. Particularly valuable in
multimodal regimens is their contribution, because they
target different pain pathways without the systemic
burden that’s typical of NSAIDs or opioids®. Interestingly,
gabapentinoids have been reported to reduce central
sensitization and may have a preventive effect on chronic
postoperative pain syndromes®.

This comparative study reveals that although there is
no one single agent that is universally superior, the
integration of adjuncts into a multimodal approach may
constitute a pragmatic and effective means'®. NSAIDs can
be used judiciously as anti-inflammatory and recovery
enhancing drugs, opioids for breakthrough pain
management, and adjuncts as a foundational component
of analgesic balance with minimal side effects?°.

Importantly, the conclusions of the study are
consistent with the fundamental ERAS principles of
minimizing surgical stress, promoting early recovery, and
decreasing hospital resource utilization®®. This study
provides meaningful evidence supporting the growing
body of literature that supports personalized, multimodal
postoperative analgesia protocols in general surgery by
systematically comparing the recovery outcomes
associated with different pharmacological regimens.

CONCLUSION

In this comparative study of 79 patients undergoing
general surgery, non-opioid analgesics (i.e. NSAIDs and
adjuncts like paracetamol and gabapentinoids) appear as
effective strategies to provide pain control that does not
impede functional recovery and does not lead to adverse
effects. Opioids offered superior early analgesia, however
ambulation was delayed, there was gastrointestinal

dysfunction, and a higher rate of side effects such as
nausea and constipation. However, NSAIDs allowed
earlier bowel recovery and hospital discharge at the cost
of a small risk of reversible renal impairment. In the
context of a multimodal analgesia framework, adjuncts
became a safe and balanced option.
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