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Abstract 

Introduction: There are no studies on the use of dexketoprofen for postoperative pain control in patients undergoing 
laparoscopic cholecystectomy.  

Purpose: To assess if the timing of dexketoprofen administration influences the intensity of postoperative pain in 
patients undergoing laparoscopic cholecystectomy.  

Materials and methods used: Experimental, longitudinal, double-blind, randomized study. 50 mg of dexketoprofen 
diluted in 50 ml of 0.9% saline was administered to 50 patients divided into two groups: Pre-operative group: the 
substance was administered one hour before the beginning of surgery. Trans-operative group: the substance was 
administered at the moment when the gallbladder was separated from the liver base. The Numerical Pain Scale was 
evaluated and the number of doses and the total dose of tramadol that the patients received as analgesic rescue was 
quantified.  

Results: Administration of dexketoprofen before starting laparoscopic cholecystectomy tends to reduce the intensity of 
postoperative pain without being statistically significant.  

Conclusion: The timing of dexketoprofen administration has no impact on postoperative pain in patients operated for 
laparoscopic cholecystectomy. 
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1. Introduction

Prophylactic analgesia is an antinociceptive treatment that prevents an altered processing of the afferent entry being 
established, thus preventing post-operative pain from being amplified (1,2). In prophylactic analgesia, analgesic 
interventions occur before the surgical incision, to prevent central and peripheral sensitization, as well as the possible 
evolution to chronic pain. There is another concept called Pre-emptive analgesia; this is applied after the tissue damage, 
that is, after the beginning of the surgery, when it is very probable that the sensitization mechanisms have already been 
established (3, 4).  

Several schemes of analgesia in patients undergoing laparoscopic cholecystectomy have been proposed; several of these 
schemes include one, two or more drugs for pain control. Most studies compare the analgesic efficacy of one drug against 
another for pain control during the postoperative period. Some of the authors, based on the principle of prophylactic 
analgesia, administer the analgesic drugs during the preoperative phase (5). Others do it once the gallbladder has been 
removed from the liver base or 30 minutes before the end of the surgical procedure (6), some others administer the 
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drugs when the patient is in the recovery area (7).  Therefore, when comparing the efficacy of two or more drugs, no 
one scheme is superior to another; however, differences are observed when the scheme is administered before or after 
the surgical act.  

Among the most widely used drugs to combat nociceptive inflammatory pain in the postoperative period are non-
steroidal anti-inflammatory drugs (NSAIDs), whose main mechanism of action is the inhibition of oxygen cycles (COX) 
and, therefore, of the production of prostaglandins, which are very important in the management of acute pain. 
Dexketoprofen trometamol belongs to the family of NSAIDs derived from propionic acid; it is an analgesic, anti-
inflammatory and antipyretic drug that is defined as the tromethamine salt of S-(+)-2-3- benzoylphenyl propionic acid 
(8). 

In several surgical models, the analgesic efficacy of dexketoprofen trometamol, administered intramuscularly and 
intravenously, was evaluated in the treatment of moderate to severe pain. The results of these models show that the 
beginning of the analgesic effect was fast, with a maximum effect reached during the first 45 minutes. In addition, the 
duration of the analgesic effect after the administration of 50 mg of dexketoprofen has been proven to be normally 8 
hours (8). 

The anesthesia documentation includes five studies in which dexketoprofen has been used for postoperative pain 
control in patients undergoing laparoscopic cholecystectomy. In one of them dexketoprofen was used before and after 
the incision (9); in another it was given as a post-operative Rescue (10) and the remaining three were administered 15 
to 30 minutes before the end of the surgery (11). None of these studies compare pre-surgery versus post-surgery 
administration. 

The present study uses the same analgesia scheme with dexketoprofen, but administered at different times during the 
surgical act (12-14). The purpose is to evaluate whether the time at which dexketoprofen is administered influences the 
intensity of pain during the postoperative period in patients undergoing laparoscopic cholecystectomy. 

2. Material and methods 

This study was carried out with the authorization of the Ethics Research Committee of Hospital Médica Sur. It was an 
experimental, longitudinal, double-blind, randomized study; it began in June 2017 and ended in June 2018. A total of 50 
patients selected consecutively and randomly assigned to one of two groups were studied. 

The inclusion criteria were a) patients older than 18 years and younger than 70 years, b) patients scheduled for 
laparoscopic cholecystectomy under general anesthesia and c) ASA I, II, III patients. Exclusion criteria are listed as 
follows: a) patients allergic to dexketoprofen or any drug included in the study, b) patients who had contraindication 
for the administration of an NSAID such as chronic renal failure, platelet dysfunction or history of gastrointestinal tract 
bleeding, c) pregnant patients, d) patients who did not wish to participate in the study and e) patients with mental 
retardation or cognitive dysfunction. The elimination criteria considered was that the surgery be converted to open 
cholecystectomy. 

The 50 patients were assigned to one of the experimental groups by sealed envelopes, using a table of random numbers. 
The sealed envelopes contained a sheet with the working model of group 1 or group 2, respectively. Group 1 
(preoperative NSAID) was given 50 mg of dexketoprofen diluted in 50 ml of 0.9% saline for 10 minutes, one hour before 
the beginning of surgery. In addition, at the time the gallbladder was separated from the liver base, 50 ml of 0.9% saline 
was administered for 10 minutes. On the other hand, group 2 (trans-operative NSAID) was given 50 ml of 0.9% saline 
for 10 minutes, one hour before the beginning of the surgery; while at the time of separation of the gallbladder from the 
liver bed, 50 mg of dexketoprofen diluted in 50 ml of 0.9% saline for 10 minutes. 

The sealed envelope was given to the preoperative nurse, who prepared the substances to be administered. Only the 
nurse knew which of the two preparations contained the dexketoprofen; they were then given to the anesthesiologist 
responsible for the case, so that they could be administered to the patient at the assigned time, according to the 
experimental group (double-blind study). Neither the patient nor the researcher knew the treatment sequence received. 

Once the surgical intervention was finished, the anesthesiologist evaluated the VAS, according to the number that the 
patient selected to describe his condition (0 is the absence and 10 is the highest pain intensity). The evaluation was 
made upon arrival at the post-anesthesia care unit, upon going to the room and 8, 12 and 24 hours after the end of the 
surgery. Also, in case the patient indicated VAS >4, the number of doses and the total dose of tramadol he received as 
analgesia Rescue from his admission to the post-anesthesia care unit and up to 24 hours after surgery was quantified.  
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3. Results and discussion 

Results were analyzed using measures of central tendency and dispersion (average or middle and standard deviation 
or interquartile interval) of pain intensity, depending on the distribution of the data (normal or not). Comparison of VAS 
in both groups was made by student T-test or U-Mann Whitney test; and number of Rescues by chi-square or Fisher 
exact test, depending on data distribution. A p < 0.05 was considered statistically significant. 

Table 1 Demographic variables 

 Preoperative NSAID Trans-operative NSAID Value of p 
Age (years) 43.9 ± 15.5 49.1 ± 15.9 0.129 
Gender (F/M %) 62/38 53/47 0.579 
BMI 28.0 ±3.8 26.3 ±3.6 0.861 
ASA (I/II/III %) 50/47/3 40/55/5 0.785 
Comorbidities (yes/no %) 57/43 55/45 0.882 
Total of Narcotic Dose 278.1 ± 87.7 294.5 ± 100.3 0.252 
Port infiltration with local anesthetic 
(yes/no %) 

53/47 60/40 0.658 

Duration of surgery (hours) 1:03:48 ± 0:19:18
  

1:11:18 ± 0:22:14 0.214 

Length of anesthesia (hours) 1:27:04 ± 0:22:37
  

1:30:45 ± 0:29:34 0.623 

Values are expressed as averages ± standard deviation or percentages. 

The patients were distributed in 62% women and 38% men, with an average age of 43.9 years, they integrated the 
group that received dexketoprofen in the preoperative. The group that received dexketoprofen in the trans-operative 
was formed by 53% women and 47% men, with an average age of 49.1 years, and a non-significant statistical p. Of the 
patients belonging to the preoperative NSAID group, 57% presented some comorbidity; this percentage was 55% for 
the trans-operative NSAID group (Table 1). 

In the preoperative NSAID group the average time for anesthesia was 1:27:04 hours and for surgery was 1:03:48 hours; 
of this group only 53% of the patients were infiltrated with local anesthetic at the surgical incision site, and the average 
consumption of fentanyl was 278.1 mcg.  The trans-operative NSAID group had an average anesthesia time of 1:30:45 
hours and surgery time of 1:11:18 hours; of these patients, 60% were infiltrated with local anesthetic at the surgical 
incision site and had an average fentanyl consumption of 294.5 mcg. The comparison of the two groups did not show 
any statistically significant differences (Table 1). 

Table 2 VAS values during the first 24 hours 

Timing of the VAS assessment Pre-operative NSAIDs Trans-operative NSAID Value of p 

Entry into recovery 2.9 ± 3.3 2.6 ± 2.5 0.894 

Discharge from recovery 0.4 ± 1.5 1.3 ± 2.5 0.258 

8 hours after surgery 1.5 ± 2.3 2.0 ± 2.2 0.339 

12 hours after surgery 0.1 ± 0.7 1.1 ± 2.2 0.203 

24 hours after surgery 0.0 ± 0 ± 0.4  0.768 

The results are expressed as an average ± standard deviation. 

If we compare the averages of the VAS that patients expressed at different times during the postoperative period, some 
differences are observed (Figure A), particularly at the time of discharge from recovery (preoperative NSAID group= 
0.4 vs. trans-operative NSAID group= 1.3). However, the p=0.258, that is, statistically not significant (Table 2). 
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Figure A Postoperative evolution of pain (VAS scale), according to whether preparatory or trans-operative NSAIDs 
were received. 

Table 3  Additional analgesia 

 Pre-operative 
NSAID 

Trans-operative 
NSAID 

Value of p 

Received Rescues (yes/no 
%) 

50/50 80/20 0.034 

Tramadol dosage 
(milligrams) 

56.89 ± 74 68.0 ± 72.6 0.605 

The results are expressed as an average ± standard deviation. 

Finally, it should be noted that in the preoperative NSAID group only 50% of patients expressed VAS >4 and received 
tramadol Rescues, with an average of 56.8 mg; while in the trans-operative NSAID group 80% of patients received 
tramadol rescues, with an average of 68 mg, this with a p= 0.034 (Table 3). 

4. Discussion 

For laparoscopic cholecystectomy, prophylactic vs. postoperative analgesia, both with ketorolac, have been compared 
and it has been found that the average postoperative ANE was lower for the prophylactic analgesia group; the rescue 
dose was necessary in 7% of the patients in the preventive analgesia group and 53% in the postoperative analgesia 
group (13). There is another study in which, for this same intervention, diclofenac was administered preventively and 
diclofenac non-preventively, concluding that preventive administration prevents postoperative pain from appearing 
(15).  

When comparing the results of these and other studies with the results obtained in the one presented here, it can be 
seen that prophylactic analgesia has some advantages in the control of postoperative pain. This becomes evident when 
analyzing the decrease in pain scale scores, as well as the reduction in the number of patients needing analgesic rescue 
(15,16).  

In the specific case of dexketoprofen, evaluations have been made on its efficacy in patients operated for laparoscopic 
cholecystectomy. One study evaluates two groups, one of them was given 600 mg tramadol with 100 mg dexketoprofen 
trometamol, and the other 600 mg tramadol with saline solution for post-operative PCA. The results show that the 
addition of dexketoprofen trometamol in the analgesia lowers VAS scores, increases patient satisfaction, and decreases 
opioid consumption (9).  

Another study compared the effects of a single intravenous dose of dexketoprofen trometamol and diclofenac sodium. 
While, 30 minutes before the end of surgery, one group of patients received 50 mg of dexketoprofen trometamol, the 
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other was given 75 mg of diclofenac sodium intravenously. It was concluded that VAS scores were similar in the follow-
up periods, but opioid consumption was significantly lower in the group receiving dexketoprofeno (11). 

The results of the study developed here are in line with the above-mentioned works. It is shown that the administration 
of the NSAID dexketoprofen before starting the laparoscopic cholecystectomy tends to reduce the intensity of 
postoperative pain, but without being statistically significant, and therefore requiring less rescue dose of opioid, which 
was statistically significant. However, the total dose of this rescue was not statistically significant. 

5. Conclusion 

The timing of dexketoprofen administration has no effect on postoperative pain in patients operated for laparoscopic 
cholecystectomy. Likewise, the time of administration of dexketoprofen does not influence the total dose of opioid used 
as a rescue to control the pain of patients undergoing this surgery.  

The observed results have implications for general and future studies of analgesia, since the difference between 
prophylactic and preventive analgesia probably has no clinical implications, despite the theoretical evidence on the 
subject. In addition, it would be important to analyze whether the use of prophylactic analgesia or Pre-emptive analgesia 
with NSAIDs has any effect on the development of chronic pain.  
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