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Abstract ___________________________________________________________________________________________________ 

Introduction. Laparoscopic cholecystectomy is frequently performed abdominal surgery 
with its minimally invasive nature, early postoperative pain remains a significant clinical 
challenge. Effective analgesic technique is essential to enhance early recovery and 
decrease opioid exposure. 
Purpose. To compared the efficacy and safety of paracetamol versus tramadol for 
postoperative pain relive in patients undergoing laparoscopic cholecystectomy.
Materials and methods. This prospective, randomized, comparative study was conducted 
at Al-Nasiriya Teaching Hospital, Iraq, between January 2025 and July 2025. Eighty adult 
patients ASA I–II, aged 20–60 years scheduled for elective laparoscopic cholecystectomy 
were randomly separated into two groups: Group P (paracetamol, 1 g IV) and Group T 
(tramadol, 100 mg IV). Postoperative pain score was assessed by using the Visual Analog 
Scale (VAS) at different times over 24 hours. Hemodynamic stability (SBP, DBP, HR) 
outcomes, and the incidence of nausea/vomiting were also recorded.
Results. Demographic characteristics were comparable between groups. Tramadol 
provided significantly lower mean VAS scores compared with paracetamol at most time 
points (p<0.05). However, nausea and vomiting were more frequent in the tramadol group 
(60% vs. 52.5%), though not statistically significant (p=0.498). Hemodynamic parameters 
remained stable in both groups without clinically relevant differences.
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Conclusion. IV tramadol demonstrated superior analgesic efficacy compared to IV 
paracetamol following laparoscopic cholecystectomy, albeit with a higher incidence of 
nausea and vomiting. Both agents were safe and well tolerated. IV paracetamol remains 
a valuable component of multimodal analgesia, while tramadol may be reserved for 
patients requiring stronger opioid-level pain relief.
Keywords: laparoscopic cholecystectomy, postoperative pain, intravenous tramadol, 
multimodal analgesia, opioid-sparing strategies
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Резюме ___________________________________________________________________________________________________ 

Введение. Лапароскопическая холецистэктомия – распространенное мини-инва-
зивное хирургическое вмешательство в области брюшной полости. Вместе с тем 
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боль в раннем послеоперационном периоде остается серьезной клинической про-
блемой. Для скорейшего восстановления и сокращения применения опиоидов не-
обходимы эффективные методики обезболивания.
Цель. Сравнить эффективность и безопасность парацетамола и трамадола для об-
легчения послеоперационной боли у пациентов, перенесших лапароскопическую 
холецистэктомию.
Материалы и методы. Проспективное рандомизированное сравнительное иссле-
дование проводилось в учебной больнице Аль-Насирия (Ирак) с января по июль 
2025 г. Восемьдесят взрослых пациентов со статусом предоперационного состоя-
ния здоровья ASA I–II в возрасте от 20 до 60 лет, которым была назначена плановая 
лапароскопическая холецистэктомия, были случайным образом разделены на две 
группы: группу П (парацетамол, 1 г внутривенно) и группу T (трамадол, 100 мг внутри-
венно). Оценку послеоперационной боли проводили с использованием Визуальной 
аналоговой шкалы (ВАШ) в разные временные точки в течение 24 часов. Кроме того, 
регистрировали показатели гемодинамической стабильности (САД, ДАД, ЧСС) и ча-
стоту тошноты/рвоты.
Результаты. Демографические характеристики пациентов в обеих группах были со-
поставимы. В группе трамадола зарегистрированы достоверно более низкие сред-
ние показатели по шкале ВАШ в сравнении с группой парацетамола в большинстве 
временных точек (p<0,05). Вместе с тем тошнота и рвота чаще наблюдались в груп-
пе трамадола (60% и 52,5% соответственно), хотя это различие не было статистиче-
ски значимым (p=0,498). Гемодинамические показатели оставались стабильными  
в обеих группах без клинически значимых различий.
Заключение. Внутривенное введение трамадола позволило достичь более выра-
женного обезболивающего эффекта по сравнению с внутривенным введением па-
рацетамола после лапароскопической холецистэктомии, хотя и сопровождалось 
более частыми случаями тошноты и рвоты. Оба препарата показали хорошую пере-
носимость и безопасность. Внутривенное введение парацетамола по-прежнему яв-
ляется важным компонентом мультимодальной анальгезии, в то время как инъекции 
трамадола могут быть рекомендованы пациентам, нуждающимся в более сильном 
обезболивании, сопоставимом с эффектом опиоидов.
Ключевые слова: лапароскопическая холецистэктомия, послеоперационная боль, 
внутривенный трамадол, мультимодальная анальгезия, стратегии снижения доз  
опиоидов

	� INTRODUCTION
Laparoscopic cholecystectomy remains the best surgical technique for the management 

of symptomatic gallstone disease and is one of the most frequently performed abdominal 
procedures worldwide. Despite its minimally invasive nature, patients frequently 
experience significant postoperative discomfort during the first 24 hours. This pain is 
complex and multifactorial, encompassing somatic pain at trocar sites, visceral pain from 
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gallbladder bed dissection, and referred shoulder pain caused by diaphragmatic irritation 
secondary to pneumoperitoneum [1]. Uncontrolled pain may delay ambulation, impair 
enhanced recovery, increase unplanned admissions, and necessitate higher opioid use [2]. 
Contemporary perioperative practice emphasizes multimodal, opioid-sparing analgesia 
to achieve a balance between adequate pain control and minimizing opioid-related 
adverse events, such as respiratory depression, nausea, constipation, and dependency 
[3]. Clinical guidelines recommend the integration of acetaminophen/paracetamol, non-
steroidal anti-inflammatory drugs (NSAIDs), and short-acting opioids when necessary, 
supplemented with local techniques such as port-site infiltration [4, 5]. Intravenous 
paracetamol has emerged as an attractive option in this context due to its rapid onset, 
central analgesic action through inhibition of cyclooxygenase and serotonergic pathways, 
and favorable side-effect profile [6, 7]. Systematic reviews and randomized trials confirm 
that IV paracetamol reduces postoperative opioid requirements and improves early 
analgesia across various surgeries, including ambulatory procedures [8, 9].

Tramadol, an atypical opioid with weak μ-receptor agonism combined with serotonin 
and norepinephrine reuptake inhibition, offers moderate analgesic efficacy but has a 
distinct adverse effect spectrum, including nausea, vomiting, and, rarely, serotonergic 
interactions [10]. While IV tramadol is widely used as part of multimodal regimens in day-
case surgery, the question of whether its benefits outweigh the risks compared with non-
opioid alternatives remains clinically important [11].

Procedure-specific recommendations for laparoscopic cholecystectomy consistently 
advocate for the use of systemic non-opioids such as paracetamol, reserving opioids 
for breakthrough pain [5]. However, head-to-head randomized studies comparing IV 
paracetamol and IV tramadol remain limited, especially in resource-constrained settings. 

	� PURPOSE OF THE STUDY 
To compared the efficacy and safety of paracetamol versus tramadol for postoperative 

pain relive in patients undergoing laparoscopic cholecystectomy.

	� MATERIALS AND METHODS
The current prospective, randomized, comparative study was conducted in the 

Department of Anesthesia, Al-Nasiriya Teaching Hospital, Iraq, over a sixth-month period 
(January 2025 – July 2025). 

Participants
Eighty adult non obese patients participated in this study, aged between 20 to  

60 years, of either sex (male or female), with symptomatic cholelithiasis scheduled for 
elective laparoscopic cholecystectomy were included. Eligible patients were ASA physical 
status I or II and willing to remain hospitalized for 24 hours postoperatively. Patients with 
one or more than the following criteria: refusal to participate, inability to provide consent, 
chronic opioid or analgesic use, hepatic or renal dysfunction, ASA >II, allergy to study 
drugs, co-morbid conditions affecting study outcomes (e.g., uncontrolled hypertension, 
psychiatric illness), were excluded from this study. 
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Randomization and intervention
Patients were randomly assigned for two groups (n=40 each) using a computer-

generated random sequence:
	� Group P (Paracetamol): Received IV 1000 mg of paracetamol infusion.
	� Group T (Tramadol): Received IV 100 mg tramadol diluted in normal saline (100 ml).

All patient were admitted one night before surgery, kept fasting overnight, water was 
permitted till 2 hours before anesthesia time. When patients arrived to operating room, 
a 20-gauge iv line with Aseptic technique was fixed. Preoperative monitoring including 
pulse oximeter for pulsation and oxygen saturation (Spo2), non-invasive blood pressure 
and heart rate also were recorded. All procedures were performed under standardized 
general anesthesia protocols. Postoperative analgesia assessment began immediately 
after extubation and just before giving analgesic agent either paracetamol or tramadol 
(T0), then each time interval (T1–T6); 1 hour (T1), 2 hours (T2), 4 hours (T3), 6 hour (T4),  
12 hours (T5), and 24 hours (T6) postoperatively. Hemodynamic changes were recorded 
by measurement of systolic blood pressure (SBP), diastolic blood pressure (DBP), and 
heart rate (HR) at different interval times (T0–T4). The incidence of nausea and vomiting 
as a common adverse effect also was recorded in both groups. 

Outcome measures
Primary outcome: postoperative pain intensity assessed using a 10-point Visual Analog 

Scale (VAS 0–10), where 0 = no pain, and 10 = worst imaginable pain.
Any score more than the midpoint of visual analog score (>5) was depended as 

breakthrough pain. 
Secondary outcomes: Hemodynamic parameters (systolic/diastolic blood pressure, 

heart rate) and the incidence of nausea and vomiting.

Sample size
Based on prior pilot data suggesting a mean VAS difference of 1.2 with an SD of 1.6 

between the two groups, a sample size of 40 per group was calculated to achieve 80% 
power at α=0.05.

Statistical analysis
SPSS version 25 for data analyzing was used. Mean ± standard deviation (SD) was 

used for continuous variables and compared by using Student’s t-test. The chi-square 
test was used for analyzing the categorical variables with a p-value <0.05 was considered 
statistically significant.

	� RESULTS
Of 110 patients assessed, 30 were excluded due to ineligibility, refusal, or unwillingness 

to remain in hospital. Eighty were randomized equally into Group P and Group T. No 
dropouts or protocol violations occurred. 

Baseline demographics
Both two groups were comparable according to age, sex, and ASA status (Table 1) with 

no significant value p>0.05.

Comparison Between Intravenous Paracetamol and Intravenous Tramadol  
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Pain scores
Mean VAS pain scores were consistently lower in the tramadol group in all time 

intervals. Statistically significant differences were observed at T0, T2, T3, T4, T5, and T6 (all 
p<0.05). At T1, tramadol also showed superiority (p=0.0182) (Table 2).

Incidence of nausea and vomiting
The incidence of postoperative nausea and vomiting (PONV) was higher in the 

tramadol group (60%) compared with the paracetamol group (52.5%), but the difference 
was not statistically significant (p=0.498) (Table 3).

Hemodynamic parameters
Both groups demonstrated stable hemodynamic trends. No significant between-

group differences were found for systolic or diastolic blood pressure, or heart rate at most 
time points, although both groups exhibited significant within-group reductions over 
time (Tables 4–6).

Table 1
Demographic Distribution of Patients at Baseline

Characteristic Group P (Paracetamol) 
(n=40)

Group T (Tramadol) 
(n=40) P-value

Gender, n (%) 0.78

Male 23 (57.5%) 24 (60.0%)

Female 17 (42.5%) 16 (40.0%)

Age (years) 0.45

Mean±SD 42.1±9.3 44.5±8.8

ASA Physical Status, n (%) 0.61

ASA I 12 (30.0%) 10 (25.0%)

ASA II 28 (70.0%) 30 (75.0%)

Анестезиология и реаниматология
Anesthesiology and Resuscitation

Table 2
Comparison of Mean VAS Pain Scores and Overall Significance

Time Point
Group P (Paracetamol) (n=40) Group T (Tramadol) (n=40)

P-value 
Means±SD

T0 6.675 ±1.745 5.4 ±1.446 <0.001

T1 5.8 ±1.556 4.925 ±1.685 0.0182

T2 6.075 ±1.457 4.15 ±1.494 <0.001

T3 6.36 ±1.634 4.097 ±1.095 <0.001

T4 6.7 ±1.662 5.2 ±1.555 <0.001

T5 7.5 ±1.77 5.63 ±1.62 <0.021

T6 7.367 ±1.55 5.642 ±1.661 <0.022
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	� DISCUSSION
This randomized prospective study compared IV paracetamol and IV tramadol for 

early postoperative pain control following laparoscopic cholecystectomy. The findings 
suggest that tramadol provided statistically superior analgesia compared to paracetamol 
during the first 24 hours, as evidenced by significantly lower VAS scores across most 
time intervals. Study results may go in line with previous research which demonstrate 
the analgesic efficacy of tramadol in laparoscopic surgery [10]. The opioid activity of 

Table 3
Incidence of Nausea and Vomiting

Group
Yes No 
n % n %

p value = 0.498P 21 52.5 19 47.5
T 24 60 16 40

Table 4
Systolic Blood Pressure (SBP)

SBP P-group T-group
T-test P-value 

Time interval Mean±SD
T0 130.325 11.424 127.975 9.412 – –
T1 124.725 12.21 123.775 10.063 0.384 0.703
T2 122.6 11.9 121.85 10.2 0.289 0.774
T3 121.45 12 120.675 9.85 0.31 0.758
T4 123 11.75 122.2 10.1 0.292 0.772

Table 5
Diastolic Blood Pressure (DBP)

DBP P-group T-group 
T-test P-value

Time Interval Mean±SD
T0 75.475±10.732 75.55±11.865
T1 72.2±11.177 73.325±11.979 –0.439 0.663
T2 74±9.018 73.5±9.5 0.25 0.803
T3 73.25±10.200 74.1±10.75 –0.31 0.757
T4 72.8±9.95 73.4±11.1 –0.27 0.789

Table 6
The effect of two groups on HR

HR P-group T-group 
T-test

Time Interval Mean±SD
T0 79.925±11.337 81.025±13.262
T1 77.275±11.925 74.85±12.606 7.922
T2 76±8.459 75.5±7.922 0.315
T3 75.2±9.8 74.6±10.2 0.289
T4 74.9±9.5 74.3±10 0.26

Comparison Between Intravenous Paracetamol and Intravenous Tramadol  
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tramadol, supplemented by serotonergic and noradrenergic reuptake inhibition, likely 
explains its superiority in pain reduction. Several factors may account for our finding 
of tramadol superiority. First, the pharmacological profile of tramadol combines weak 
μ-opioid receptor agonism with inhibition of serotonin and norepinephrine reuptake, 
providing both opioid and non-opioid analgesic mechanisms. This may be particularly 
advantageous in procedures such as laparoscopic cholecystectomy where visceral pain 
from pneumoperitoneum and port sites predominates. Paracetamol, by contrast, exerts 
its effect mainly via central COX inhibition and serotonergic modulation, which may be 
sufficient for mild-to-moderate pain but less potent for visceral nociception. Second, 
dosing strategy may have influenced results. Our study employed a tramadol regimen at 
a therapeutic range sufficient to produce robust analgesia, whereas paracetamol’s ceiling 
effect at 1 g per dose may limit its ability to achieve similar pain reduction in higher-
intensity contexts. Third, differences in rescue analgesia policy could affect between-group 
VAS separation: if rescue thresholds are stringent, VAS scores tend to converge, favoring 
paracetamol; if rescue is less frequent, tramadol’s opioid component may maintain a more 
pronounced advantage, as seen in our data.

Taken together, our findings indicate that tramadol may provide consistently stronger 
analgesia than paracetamol in laparoscopic cholecystectomy when used as monotherapy, 
particularly for early postoperative pain. However, this must be balanced against the 
well-documented risk of adverse effects with tramadol, notably nausea, vomiting, and 
sedation, which were not systematically captured in our dataset but are frequently 
reported in other [12, 13]. A pragmatic approach may involve combining paracetamol 
with tramadol or NSAIDs to optimize both pain relief and tolerability, as suggested by El-
Radaideh et al. [14].

The hemodynamic stability observed in both groups underscores the safety of both 
agents in ASA I–II populations. Importantly, our study supports guideline recommendations 
that non-opioid analgesics like paracetamol should remain first-line, reserving opioids 
such as tramadol for breakthrough or rescue therapy [15].

	� CONCLUSION
In summary, our trial demonstrated consistent superiority of tramadol over 

paracetamol in reducing VAS scores after laparoscopic cholecystectomy, in contrast to 
several previous studies that reported paracetamol as equal or superior. These divergent 
findings underscore the importance of considering timing, dosing, patient factors, 
and adverse-effect profile when choosing between these agents. Future large-scale, 
multicenter trials incorporating standardized multimodal regimens and comprehensive 
assessment of both analgesia and side effects are warranted to refine perioperative pain 
management strategies for laparoscopic cholecystectomy.
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