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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-ll, 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

Camm XacaH', ®agunb A66ac Abep', Kycann Abgynasaxpa Aky6?,

Magxung Qaxup Anbxamainga’P<, Moxammep Abayn3axpa Cacaa*, XyceitH XycenH?,
XyceiiH Anbkdagxin?

! Konnep»k 30paBoOXpaHeHA U MeANLIMHCKUX TeEXHONorui, YHuBepcutet Caga,
CamaBa, Mpak

2 MeanumHckuin konnenx, YHueepcutet Kyda, Hagxkad, Upak

3 Konnepx 3gpaBoOXpaHeHns 1 MEAVLIMHCKUX TEXHONMOMNI, MpakcKnin yHuBepcuTeT
AnaneH, Tn Kap, Npak

4 Konnepx 34paBoOXPaHEHUS] | MEAVLIMHCKMX TEXHONOMNIA,

YHueepcuteT Anb-MycTakbanb, Xunna, Mpak

CpaBHeHne 3¢PeKTUBHOCTN BHYTPUBEHHbBIX MHbEKLNN
napaueTamona 1 Tpamagosna B KayecTBe CpeacTB
paHHero nocneonepaymoHHoro obesbonneaHmnA
nocsie NanapoCKONMYeCcKom XoNneLncTaKTOMUK:
PaHAOMU3NPOBAHHOE MPOCNEKTUBHOE UCCNIefoBaHme

KOHGNMKT NHTepecoB: He 3asAB/eH.

Bknap aBTopoB: Camu XacaH — KoHLenuua, o6paboTka AaHHbIX, NpoBeAeHVe NCCNe[oBaHNI, METOAONONA, BeAeHNEe NpoeK-
Ta, pecypcbl, porpaMmHoe obecneueHune, HanvcaHne YepPHOBOTO BapuaHTa cTaTby, peaakTupoBaHue; ®aannb Abbac Abep —
KOHLIeNumA, BeAeHNe NPoeKTa, Pecypcbl, MporpaMmHoe obecneyeHve, BU3yanusaunsa, HanmcaHe YepHOBOro BapuaHTa cTaTbi,
pepakTupoBaHue; Kycait Abaynasaxpa AKy6 — koHuenuwusa, 06paboTka AaHHbIX, METOAONOMMA, BeleHe NPoeKTa, Pecypcbl, Ha-
nrcaHne YepHOBOrO BapMaHTa cTaTbl, pefakTupoBaHve; Mapxug ®axup Anbxamanfa — KOHLENUMA, Hay4yHoe PyKOBOACTBO,
nposefeHvie NCCNefoBaHUI, MeTOLONOINA, BeieHNe NPOeKTa, pecypchl, NporpaMmmMHoe obecrneyeHmne, HanmcaHne YepHOBOro
BapuaHTa cTaTbl, peaakTrpoBaHve; Moxammep Cacaa — KOHUeNuUWs, NPoBeAeHNe NCCNeAoBaHWIA, BefileHne NpoeKTa, poBepka
NOASIMHHOCTYN NONYYEHHbIX AAHHbIX, BU3yanu3auusa, HanncaHne YepHOBOrO BapyaHTa CTaTbl, PpeAakTupoBaHue; XyceiH XyceH —
KOHLenuma, 06paboTka AaHHbIX, MPOBeAeHNe UCCNefoBaHNI, METOJONOMNA, BefleHe NpoeKTa, Pecypcbl, HanncaHne YepHo-
BOrO BapuaHTa CTaTbl, pefakTupoBaHue; XyceiH Anbkdaaxu — KoHuenuyua, obpaboTka fAaHHbIX, NpoBefeHVe NCCIeAoBaHNN,
BefleHNe NPOEKTa, pecypcbl, HanMcaHne YepHOBOIo BapuaHTa CTaTby, pefakTupoBaHue.

3Tnyeckoe 3aAaBneHMNe: Nosy4yeHo ofobpeHne MHCTUTYLIMOHAIbHOTO 3TUYECKOro KOMUTETa AenapTaMeHTa 3paBoOOXpaHeHNs
Tv Kapa (pernctpaumnoHHbiii Homep: 3577 ot 15 aHeapa 2025 ).

WNHdopmmpoBaHHOe cornacme: noayyeHo NMCbMeHHOe MHPOPMUPOBAHHOE COornacme BCeX y4acTHUKOB.

CraTba ony6n1koBaHa B aBTOPCKOW pefakumu.

MopaHa: 02.08.2025
MpuHaTa: 03.11.2025
KoHTakTbl: majid.mutar@alayen.edu.iq

Pesiome

BBegeHue. Jlanapockonuyeckas XoNeUUCTIKTOMUA — PacnpOCTPaHEHHOE MUHU-VHBA-
3VIBHOE XMPYPruyeckoe BMeLaTenbCcTBO B obnacty GpiowHoi nonoctu. Bmecte ¢ tem
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6051b B paHHEM MOCeonepaLiOHHOM NepProAEe OCTAETCA CEPbE3HON KIIMHUYECKOW MPo-
6nemoit. [1nA cKkopenliero BOCCTAHOBIEHUA U COKpPaLLEeHNA NPUMEHEHMA ONMONLOB He-
06Xx041Mbl 3$PeKTUBHbIE METOANKN 06€360/IMBaHUA.

Lenb. CpaBHUTb 30 EeKTUBHOCTb U 6€30NacHOCTb NapaleTamona 1 Tpamagona ans ob-
neryeHns nocneonepauMoHHOW 6051 y NaLMeHTOB, NepeHecLlMX lanapoCKonnyecKyto
XONeLNCTIKTOMMIO.

Matepuanbl n metopapl. [pocnekTNBHOE pPaHAOMN3MPOBaHHOE CpaBHUTENIbHOE nUcChe-
[0BaHMe NpoBoannoch B yuyebHon 6onbHuUue Anb-Hacmpus (Mpak) ¢ sHBapa no umionb
2025 r. BocembpecaT B3pOC/bIX MaLMEHTOB CO CTaTycOM MpeaonepaurioHHOro CoCTos-
HuA 300poBbAa ASA I-Il B Bo3pacTe oT 20 go 60 neTt, KOTopbIM 6blfla Ha3HayeHa naaHoBas
nanapockonuyeckasa XoneymcTaKToMmus, 6binm ciyyamHbiM oO6pa3om pasfenieHbl Ha ABe
rpynnol: rpynny 1 (napaueTtamon, 1 r BHyTprBeHHO) u rpynny T (Tpamagon, 100 Mr BHYTpU-
BeHHO). OueHKy nocneonepauyoHHoN 6011 NPoBOANAN C UCNONb3oBaHMeM BusyanbHonm
aHanorosow Wkanbl (BALL) B pa3Hble BpemeHHble TOUKM B TeueHne 24 yacoB. Kpome Toro,
perncTprupoBani nokasatenu reMognHammyeckon ctabunoHoctn (CAL, OAL, YCC) n va-
CTOTY TOLHOTbI/PBOTbI.

Pesynbratbl. [lemorpaduueckre xapakTepucTrKm naumeHToB B 06emnx rpynnax 6oiim co-
noctasumsbl. B rpynne Tpamagona 3aperncTpmpoBaHbl JOCTOBEpPHO Oonee HU3KMe cpea-
Hue nokKasaTenu no wkane BAL B cpaBHeHUU ¢ rpynnol napaueTamosna B 60/bLINHCTBE
BpeMeHHbIX Touek (p<0,05). BmecTe ¢ Tem TOWHOTa 1 pBOTa Yalle Habnoganucb B rpyn-
ne Tpamagona (60% u 52,5% COOTBETCTBEHHO), XOTA 3TO pasfinumne He BbINo CTaTUCTMYe-
CKM 3Haunmbim (p=0,498). feMoanHaMMUecKe MoOKasaTennm OCTaBaaUCb CTabunbHbIMA
B 06eux rpynnax 6e3 KNMHUYECKN 3HaUYUMbIX Pa3nnymi.

3aknioueHune. BHyTpuBeHHOe BBeAeHMe TpaMagosia No3BoAWIO AoCTUYb 6onee Bblipa-
XeHHoro obe3zbonuBatoLlero apdekTa No CpaBHEHUIO C BHYTPUBEHHbIM BBEAEHUEM Na-
paLeTaMmosa nocsie NanapoCKONUUYECKON XONeLMCTIKTOMUM, XOTA U COMPOBOXAANOChb
6onee yacTbiMU ClyYasamuy TOWHOTbI M pBOTbl. Ob6a Npenaparta Nokasanu XopoLlyto nepe-
HoCMMOCTb 1 6e30nacHOCTb. BHYTpMBeHHOE BBeAEHME NapaLeTaMmona No-npexHemy fB-
NAETCA BaXKHbIM KOMMOHEHTOM My IbTMMOZaNbHOW aHanbre3uu, B TO BpeMs Kak MHbeKuun
Tpamagona MoryT 6biTb peKoMeH0BaHbl NaumeHTam, Hyxgawowmumca B 6onee cMibHOM
06e360/1MBaHNK, CONOCTaBMMOM C 3pPeKTOM ONnMonaos.

KnioueBble cnoBa: fanapockonmnyeckasa XoneumncTakToMmms, nocsieonepaunoHHas 6osb,
BHYTPVBEHHbIN Tpamazosn, My/bTUMOAANbHAA aHanbresus, CTpaTerMn CHUXKEHWA [03
onvounaos

B INTRODUCTION

Laparoscopiccholecystectomyremainsthebestsurgical techniqueforthemanagement
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 p-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.

B PURPOSE OF THE STUDY
To compared the efficacy and safety of paracetamol versus tramadol for postoperative
pain relive in patients undergoing laparoscopic cholecystectomy.

B 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 | or Il 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 >ll, 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
(TO), 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 (TO-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 a=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.

B 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.
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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 (Gnr::(% P (Paracetamol) (Gnr::(% T (Tramadol) 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| 12 (30.0%) 10 (25.0%)

ASAIl 28 (70.0%) 30 (75.0%)
Table 2
Comparison of Mean VAS Pain Scores and Overall Significance

- Group P (Paracetamol) (n=40) Group T (Tramadol) (n=40) s

Means+SD

TO 6.675 +1.745 54 +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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Table 3
Incidence of Nausea and Vomiting
Yes No
Group
n % n %
P 21 52.5 19 47.5 p value = 0.498
24 60 16 40
Table 4
Systolic Blood Pressure (SBP)
SBP P-grou T-
. 2l 2l T-test P-value
Time interval Mean+SD
TO 130.325 11.424 127.975 9.412 - -
T 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 12145 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-grou T-grou
, group group T-test P-value
Time Interval Mean=SD
TO 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 734111 -0.27 0.789
Table 6
The effect of two groups on HR
HR P-group T-group
, T-test
Time Interval MeantSD
TO 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 75.249.8 74.6+£10.2 0.289
T4 74.949.5 74310 0.26
B 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
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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
p-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
agentsin ASAl-llpopulations.Importantly,our study supportsguidelinerecommendations
that non-opioid analgesics like paracetamol should remain first-line, reserving opioids
such as tramadol for breakthrough or rescue therapy [15].

B 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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