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Introduction

Postoperative pain is an acute pain that occurs with 
surgical trauma. It disappears as the tissue heals.[1] 
The perioperative period can be divided into three 
phases: preoperative pain, intraoperative pain due 
to tissue dissection, and postoperative inflamma-
tion. Each of these phases contributes to both pe-
ripheral and central sensitization, exacerbating the 
pain response. Apart from these three factors, surgi-
cal procedures, tissue characteristics, duration of sur-
gery, pharmacological interventions, and the pres-
ence or absence of intraoperative and postoperative 
analgesia may also lead to acute pain. To mitigate 
the adverse effects of these factors, interventions are 
needed in all three phases to prevent sensitization 
from occurring and continuing.[1,2]

Preemptive analgesia is described as a treatment ini-
tiated before surgery to prevent the onset of central 
sensitization due to surgical or inflammatory injury. 
Because of its protective effect on the nociceptive 
system, it may be more efficient than similar postop-
erative analgesic treatments. This proactive strategy 
not only reduces postoperative pain but also reduc-
es nociceptor sensitivity to prevent chronic pain de-
velopment.[1,2] Opioid analgesics have traditionally 
been the primary treatment for postoperative pain 
management. However, their utility is limited by ad-
verse effects such as sedation, respiratory depres-
sion, constipation, and urinary retention.[3]

Non-steroidal anti-inflammatory drugs (NSAIDs) 
have been a good option in postoperative pain 
treatment. In the short term, their efficacy and toler-
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ability make them a favorable alternative to opioid 
analgesics.[4,5] Lornoxicam is an NSAID from the oxi-
cam group, and its strong analgesic and anti-inflam-
matory effects have been shown in clinical trials.[6]

In this study, we investigated the effects of intrave-
nous (IV) lornoxicam in the application period in pa-
tients undergoing femoropopliteal bypass surgery.

Material and Methods

Ethical approval for this study was obtained from the 
Research Ethics Committee of the Medical Faculty, 
Ege University. The study was conducted according 
to the ethical standards of the institutional research 
committee and the 1964 Helsinki Declaration and its 
later amendments.

This single-center, prospective, randomized-con-
trolled study included 72 patients with an ASA I-II, 
who were scheduled for elective femoropopliteal by-
pass surgery. The exclusion criteria were a history of 
peptic ulcer disease, allergy to NSAIDs, and impaired 
renal and coagulation function. At the preoperative 
anesthesia evaluation, the patients were informed 
about the use of patient-controlled analgesia (PCA) 
and the visual analog scale (VAS; 0 “no pain” and 10 
“worst pain imaginable”).

The patients were randomly assigned to three 
groups using the sealed envelope method. If a pa-
tient agreed to participate in the study, an envelope 
was opened, and the anesthesiologist administered 
the patient’s assigned treatment regimen. Group I 
(preemptive group, n=25) received IV 8 mg lornoxi-
cam 20 minutes before incision and IV 2 mL saline af-
ter skin closure; Group II (postoperative group, n=24) 
received IV 2 mL saline before incision and IV 8 mg 
lornoxicam after skin closure; and Group III (control 
group, n=23) received IV 2 mL saline both 20 min-
utes before incision and after skin closure.

Patients were taken to the operating room, and stan-
dard monitoring was performed, consisting of elec-
trocardiography, non-invasive blood pressure, pulse 
oximetry, and temperature. Anesthesia induction 
was achieved with 2% lidocaine (1 mg/kg), fentanyl 
(2 µg/kg), propofol (2 mg/kg), and rocuronium (0.6 
mg/kg). Anesthesia was maintained through desflu-
rane (1–1.5 MAC) and 50% air in oxygen. After skin 

closure, muscle relaxation was reversed with neo-
stigmine. The patients were extubated in the operat-
ing room and transferred to the intensive care unit.

The VAS scores were recorded at 0 minutes (base-
line), 1, 2, 3, 4, 8, 12, and 24 hours after surgery. For 
postoperative analgesia, all patients received IV mor-
phine PCA with a loading dose of 1 mg, a basal infu-
sion of 0.3 mg/h, a bolus dose of 1 mg, and a locked 
time of 15 minutes, with a 4-hour limit of 10 mg. 
Additional analgesia (naproxen sodium 75 mg intra-
muscular) was administered when VAS scores were 
greater than 3. Over 24 hours, patients’ morphine 
and naproxen sodium consumptions were recorded, 
along with any side effects such as sedation, respira-
tory depression, ileus, dizziness, drowsiness, anxiety, 
dyspepsia, indigestion, and nausea and vomiting 
(PONV). Patients with PONV were treated with 10 
mg metoclopramide as an antiemetic. At the end of 
the study, patient satisfaction was queried (1=bad, 
2=poor, 3=fair, 4=good, 5=excellent). All measure-
ments were recorded by the same consultant anes-
thesiologist blinded to study groups.

Statistical Analysis

All statistical analyses were performed using IBM 
SPSS Statistics v21 (SPSS, Inc, Chicago, IL, USA) for 
Windows. Data were presented as mean±standard 
deviation, median (minimum–maximum) for contin-
uous variables, and number (n) and percentage (%) 
for categorical variables.

The distribution of data was checked using the Kol-
mogorov-Smirnov test. To determine the significance 
of factors like age, body mass index, morphine con-
sumption, duration of anesthesia, and duration of 
surgery, ANOVA with Bonferroni Test was used. For 
categorical variables including gender, ASA status, 
presence of complications, NSAIDs consumption, and 
patient satisfaction, the chi-squared test was applied. 
The relationship between groups and the VAS scores 
was assessed using the Kruskal-Wallis test. Statisti-
cally significant was defined if the p value was ≤0.05.

A sample size was calculated to ensure adequate 
statistical power, aiming for an effective size of 0.449 
with 90% power at a significance level of 0.05. As-
suming a difference of more than 30% in VAS scores 
(2.1±2.1 points) between the placebo and lornoxi-
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cam groups and incorporating a 10% margin of error, 
this study required a total of 72 patients (G*Power 
software, ANOVA, One-way analysis).

Results

The mean age of all patients was 62.01±8.68 years, 
and only 11% were women. Except for gender, there 
were no differences in patient demographics, dura-
tion of anesthesia, and surgery (Table 1).

When comparing the VAS scores between the three 
groups, it was demonstrated that Group III had high-
er scores than Group I at four postoperative time 
points (0, 1, 2, and 3 hours) and higher scores than 

Group II at three postoperative time points (1, 2, and 
3 hours) (p<0.05) (Table 2).

Morphine and naproxen sodium consumptions at 24 
hours postoperative were found to have a significant 
difference between the three groups (p<0.05). How-
ever, when groups I and II were compared, there was 
no difference (p>0.05) (Table 3).

In all three groups, only PONV were observed as side 
effects. There was no difference in the incidence of 
nausea (p=0.065) and vomiting (p=0.388) between the 
groups. No patient experienced severe sedation, anxi-
ety, dyspepsia, ileus, or respiratory depression (Table 4).

Table 1. Demographic characteristics and operation duration of the treatment groups

Group I (n=25) Group II (n=24) Group III (n=23)

Age (year) 59.1±9.4 63.3±7.4 63.7±8.5

Gender (male), n (%) 20 (80) 21 (87.5) 23 (100)

BMI (Kg m-2) 26.3±4.9 25.8±3.1 25.3±4.5

ASA I/II/III 0718/7 1/15/8 0/21/2

Duration of anesthesia (min) 204.4±70.5 202±57.7 169.1±55.6

Duration of surgery (min) 169.4±69.4 166.4±52.5 134.3±53.8
Data are presented as mean±standard deviation, number (n) and percentage (%). F: Female; M: Male; BMI; Body Mass Index; ASA; American Society of 
Anesthesiologists; Min: minute; n: Number of patients.

Table 2. Postoperative Visual Analog Scale scores after surgery

Time (hour) Group I (n=25) Group II (n=24) Group III (n=23)

0th 5 (0–10) 6 (2–10) 7 (4–10)*

1st 4 (0–8) 4 (1–8) 6 (3–8) *+

2nd 3 (0–8) 3 (1–10) 5 (2–7)*+

3rd 3 (0–8) 3 (1–8) 5 (2–6)*+

4th 3 (0–8) 2.5 (1–8) 4 (2–6)

8th 2 (0–5) 2 (1–5) 3 (1–5)

12th 2 (0–4) 2 (1–5) 2 (1–4)

24th 1 (0–2) 1 (1–4) 1 (0–3)
Data are presented as median (minimum–maximum). *: P<0.05: Comparison of group III vs group I ; +: P<0.05: Comparison of group III vs group II 

Table 3. Postoperative total morphine and naproxen sodium consumption

Group I (n=25) Group II (n=24) Group III (n=23)

Total morphine/ 24 hour (mg) 21.1±4.7 21.5±4.9 24.9±3.6 *+

Additional analgesic (Naproxen sodium), n (%) 4 (16) 6 (25) 13 (56.5) *+

Data are presented as mean±standard deviation, number (n) and percentage (%). *: P<0.05: Comparison of group III vs group I; +: P<0.05: Comparison 
of group III vs group II.
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When patients’ satisfaction was compared, both 
Group I and Group II expressed higher satisfaction 
than Group III (p=0.020) (Table 5).

Discussion

Despite advancements in medications, techniques, 
and research, managing acute pain remains chal-
lenging. Nearly three-quarters of surgical patients 
experience acute pain, with 80% reporting moder-
ate to severe pain.[7]

Møiniche et al.[8] emphasized that the duration and 
efficacy of analgesic treatment are more critical than 
the timing of administration. Their analysis of ran-
domized controlled studies spanning from 1983 to 
2000 found no significant impact of timing on post-
operative pain management. They concluded that 
preemptive analgesia, while not superior in alleviat-
ing postoperative pain, remains a valuable strategy. 
Murphy et al.[9] found no difference in the use of 
indomethacin for preemptive versus postoperative 
patients undergoing thoracotomy. A meta-analysis 
including 36 studies compared the efficacy of pre-
emptive versus postoperative NSAIDs. The analysis 
showed that preemptive analgesics slightly reduced 
pain levels within the first six hours after surgery. 
Importantly, no serious side effects associated with 
NSAIDs developed, such as bleeding, myocardial 
infarction, or renal failure. In addition, pain scores 
within the first 24 to 48 hours after surgery and PONV 
were found to be similar between the two groups.[5]

Similarly, our study observed that IV lornoxicam ef-
fectively reduced postoperative pain scores com-
pared to placebo, regardless of the timing of ad-
ministration. Furthermore, the use of NSAIDs during 
intraoperative or postoperative periods correlated 
with reduced need for additional analgesics and in-
creased patient satisfaction.

Trampitsch et al.[10] administered 24 mg lornoxicam 
divided equally into three doses for 24 hours to 66 
patients in preemptive, postoperative, and placebo 
groups. Consistent with our results, significantly 
lower pain scores were observed in the preemptive 
and postoperative groups. However, morphine con-
sumption was lower only in the preemptive group. 
Other studies have also demonstrated the preemp-
tive efficacy of NSAIDs in various surgical proce-
dures.[11–13] Kaila et al.[11] found that the use of pre-
emptive lornoxicam resulted in a pain-free period of 
7 hours after the surgical extraction of the third mo-
lar. No adverse events were reported, and patients 
tolerated it well. Inanoglu et al.[12] demonstrated that 
the administration of lornoxicam 30 minutes before 
surgery resulted in better postoperative analgesia 
than when administered after surgery. In addition, 
Mowafi et al.[13] reported that the administration of 
16 mg lornoxicam before tonsillectomy provided 
more effective analgesia than a placebo.

Lornoxicam improves the quality of postoperative 
analgesia and reduces opioid consumption follow-

Table 4. Adverse events

Group I (n=25) Group II (n=24) Group III (n=23)

Nause (yes), n (%) 4 (16) 2 (8.3) 8 (34.8)

Vomiting (yes), n (%) 2 (8) 1 (4.2) 0 (0)
Data are presented as number (n) and percentage (%).

Table 5. The patient satisfaction

Group I (n=25) Group II (n=24) Group III (n=23)

Excellent, n (%) 12 (48) 10 (41.7) 2 (8.7)

Good, n (%) 7 (28) 9 (37.5) 11 (47.8)

Fair, n (%) 5 (20) 5 (20.8) 10 (43.5)

Poor, n (%) 0 (0) 0 (0) 0 (0)

Bad, n (%) 1 (4) 0 (0) 0 (0)
Data are presented as number (n) and percentage (%). Group III vs I: p=0.016; Group III vs II: p=0.014; Group II vs I: p=0.880.
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ing different surgical procedures.[10,14] After IV ad-
ministration, the peak analgesic effect of lornoxicam 
occurs within 20 to 30 minutes, with an elimination 
half-life of 3 to 5 hours.[15] Due to the rapid onset of 
lornoxicam action, there may be no differences be-
tween Group I and Group II in the VAS scores, mor-
phine consumption, use of additional analgesics, 
and patient satisfaction. In our study, lornoxicam re-
duced the consumption of analgesic medications in 
Group I and II. After the 4th hour, the VAS scores were 
similar in all groups because of its short effect.

The most serious side effects associated with NSAIDs 
include gastrointestinal bleeding and perforation, 
with PONV reported in previous studies with lor-
noxicam.[16] Liao et al.[17] compared the analgesic ef-
ficacy of lornoxicam and tramadol. They found that 
tramadol gave rise to a higher incidence of PONV 
than saline, with no difference between tramadol 
and lornoxicam. One of the main reasons for avoid-
ing NSAIDs for postoperative pain management is 
the risk of bleeding due to their inhibitory effects on 
cyclooxygenase and platelet aggregation.[18] A me-
ta-analysis of a large number of studies found that 
NSAIDs have a very low potential for side effects.
[19] In our study, we did not observe any side effects 
except for PONV, which were observed in the group 
that did not receive lornoxicam. Therefore, we attrib-
uted these side effects to high pain scores and mor-
phine consumption.

This study has several limitations. First, the VAS 
scores, analgesic consumption, and complications 
were recorded for only 24 hours. Second, naproxen 
sodium consumption could not be standardized, 
and thus the VAS scores may have been influenced.

Conclusion

In conclusion, IV lornoxicam effectively reduces 
postoperative pain and opioid consumption, re-
gardless of administration timing, particularly 
within the first three hours. However, preemptive 
administration did not prove superior to postopera-
tive administration.

Ethics Committee Approval: The Ege University Re-
search Ethics Committee granted approval for this study 
(date: 18.06.2009, number: 09-2/3).

Informed Consent: Written informed consents were ob-
tained from patients who participated in this study.

Conflict-of-interest issues regarding the authorship or 
article: None declared.

Financial Disclosure: This study has no funding or sponsor.

Use of AI for Writing Assistance: Not declared.

Authorship Contributions: Concept – DS, AEY; Design – 
DS, SK; Supervision – FZA, SK; Resources – FZA, SK; Materi-
als – CŞ, DS; Data collection and/or processing – CŞ, AEY; 
Analysis and/or interpretation – CŞ, AEY; Literature search 
– FZA, SK; Writing – AEY, DS; Critical review – FZA, SK.

Peer-rewiew: Externally peer-reviewed.

References

1. Woolf CJ, Chong MS. Preemptive analgesia--treating post-
operative pain by preventing the establishment of central 
sensitization. Anesth Analg 1993;77:362-79. [CrossRef ]

2. Katz J. Pre-emptive analgesia: Evidence, current status and 
future directions. Eur J Anaesthesiol Suppl 1995;10:8-13.

3. Xuan C, Yan W, Wang D, Li C, Ma H, Mueller A, et al. Efficacy 
of preemptive analgesia treatments for the management 
of postoperative pain: A network meta-analysis. Br J An-
aesth 2022;129:946-58. [CrossRef ]

4. Coşkun E, Dinçer E, Turan G, Özgültekin A. Postoperative 
analgesic efficacy of preemptive and postoperative lor-
noxicam or tramadol in lumbar disc surgery. Turk J Anaes-
thesiol Reanim 2019;47:375-81. [CrossRef ]

5. Doleman B, Leonardi-Bee J, Heinink TP, Boyd-Carson H, Car-
rick L, Mandalia R, et al. Pre-emptive and preventive NSAIDs 
for postoperative pain in adults undergoing all types of 
surgery. Cochrane Database Syst Rev 2021;6:CD012978. 
[CrossRef ]

6. Berry H, Bird HA, Black C, Blake DR, Freeman AM, Golding 
DN, et al. A double blind, multicentre, placebo controlled 
trial of lornoxicam in patients with osteoarthritis of the hip 
and knee. Ann Rheum Dis 1992;51:238-42. [CrossRef ]

7. Pyati S, Gan TJ. Perioperative pain management. CNS 
Drugs 2007;21:185-211. [CrossRef ]

8. Møiniche S, Kehlet H, Dahl JB. A qualitative and quantita-
tive systematic review of preemptive analgesia for postop-
erative pain relief: The role of timing of analgesia. Anesthe-
siology 2002;96:725-41. [CrossRef ]

9. Murphy DF, Medley C. Preoperative indomethacin for pain 
relief after thoracotomy: Comparison with postoperative 
indomethacin. Br J Anaesth 1993;70:298-300. [CrossRef ]

10. Trampitsch E, Pipam W, Moertl M, Sadjak A, Dorn C, Sittl R, 
et al. Preemptive randomized, double-blind study with lor-
noxicam in gynecological surgery. Schmerz 2003;17:4-10. 
[Article in German] [CrossRef ]

11. Kaila V, Bonthu V, Moturi K, Raju US, Lakshmi PDN, Budu-
muru A. Efficacy of lornoxicam as a pre-emptive analgesic 
in mandibular third molar surgery - A comparative study. 
Ann Maxillofac Surg 2023;13:139-43. [CrossRef ]

12. Inanoglu K, Gorur S, Akkurt CO, Guven OE, Kararmaz A. The 
analgesic efficacy of preoperative versus postoperative 
lornoxicam in varicocele repair. J Clin Anesth 2007;19:587-
90. [CrossRef ]

https://doi.org/10.1213/00000539-199377020-00026
https://doi.org/10.1016/j.bja.2022.08.038
https://doi.org/10.5152/TJAR.2019.60963
https://doi.org/10.1002/14651858.CD012978.pub2
https://doi.org/10.1136/ard.51.2.238
https://doi.org/10.2165/00023210-200721030-00002
https://doi.org/10.1097/00000542-200203000-00032
https://doi.org/10.1093/bja/70.3.298
https://doi.org/10.1007/s00482-001-0129-7
https://doi.org/10.4103/ams.ams_134_22
https://doi.org/10.1016/j.jclinane.2007.06.012


Analgesic effect of lornoxicam

JULY 2025 167

13. Mowafi HA, Telmessani L, Ismail SA, Naguib MB. Preopera-
tive lornoxicam for pain prevention after tonsillectomy in 
adults. J Clin Anesth 2011;23:97-101. [CrossRef ]

14. Cetira Filho EL, Carvalho FSR, de Barros Silva PG, Barbosa 
DAF, Alves Pereira KM, Ribeiro TR, et al. Preemptive use of 
oral nonsteroidal anti-inflammatory drugs for the relief of 
inflammatory events after surgical removal of lower third 
molars: A systematic review with meta-analysis of place-
bo-controlled randomized clinical trials. J Craniomaxillofac 
Surg 2020;48:293-307. [CrossRef ]

15. Lorenz IH, Egger K, Schubert H, Schnürer C, Tiefenthaler W, 
Hohlrieder M, et al. Lornoxicam characteristically modu-
lates cerebral pain-processing in human volunteers: A 
functional magnetic resonance imaging study. Br J An-
aesth 2008;100:827-33. [CrossRef ]

16. Karaman Y, Kebapci E, Gurkan A. The preemptive analge-

sic effect of lornoxicam in patients undergoing major ab-
dominal surgery: A randomised controlled study. Int J Surg 
2008;6:193-6. [CrossRef ]

17. Liao X, Xie M, Li S, Yu X. Comparison of tramadol and lor-
noxicam for the prevention of postoperative catheter-
related bladder discomfort: A randomized controlled trial. 
Perioper Med (Lond) 2023;12:27. [CrossRef ]

18. Kelley BP, Bennett KG, Chung KC, Kozlow JH. Ibuprofen 
may not increase bleeding risk in plastic surgery: A sys-
tematic review and meta-analysis. Plast Reconstr Surg 
2016;137:1309-16. [CrossRef ]

19. Pimenta RP, Takahashi CM, Barberato-Filho S, McClung 
DCF, Moraes FDS, de Souza IM, et al. Preemptive use of an-
ti-inflammatories and analgesics in oral surgery: A review 
of systematic reviews. Front Pharmacol 2024;14:1303382. 
Erratum in: Front Pharmacol 2024;15:1430168. [CrossRef ]

https://doi.org/10.1016/j.jclinane.2010.07.002
https://doi.org/10.1016/j.jcms.2020.01.016
https://doi.org/10.1093/bja/aen082
https://doi.org/10.1016/j.ijsu.2008.03.001
https://doi.org/10.1186/s13741-023-00317-z
https://doi.org/10.1097/PRS.0000000000002027
https://doi.org/10.3389/fphar.2023.1303382

