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Summary

Objectives: Preventive analgesia has been defined as reduction in noxious stimuli during preoperative, intraoperative, and 
postoperative periods. The aim of the present study was to prevent central sensitization by administering ketamine infusion 
throughout the surgical procedure. In addition, possible preventive effects of dexketoprofen when administered before and 
after incision were evaluated.
Methods: Fifty patients were included. Group I was administered 50 mg intravenous dexketoprofen prior to surgical incision, 
and Group II received the same amount 10 minutes after the incision had been made. Following induction of general anesthe-
sia, all patients received a bolus of 0.50 mg/kg ketamine in 0.07 mg/kg/h intravenous infusion.
Results: When postoperative visual analog scale values were compared, values for Group I after 1 and 4 hours were significant-
ly lower than those of Group II. In addition, morphine consumption at 4, 8, 12, and 24 hours was significantly lower in Group I.
Conclusion: Combined with the prevention of central sensitization with ketamine, administration of dexketoprofen prior to 
incision led to a lower rate of morphine consumption and more effective analgesia than post-incision administration.
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Özet

Amaç: Preventif analjezi ağrılı stimulusların preoperatif, intraoperatif ve postoperatif dönemde azaltılması olarak tanımlanır. 
Bu çalışmanın amacı tüm ameliyat boyunca uygulanan ketamin ile santral sensitizasyonu engelleyerek insizyon öncesi ve 
sonrası uygulanan deksketoprofen trometamolün preventif etkisini değerlendirmektir.
Gereç ve Yöntem: Bu çalışma 50 hasta üzerinde yapıldı. Grup I e cerrahi insizyondan önce 50 mg deksketoprofen trometamol, 
Grup II e cerrahi insizyondan 10 dakika sonra aynı miktarda deksketoprofen trometamol verildi. Genel anestezi indüksiyonunu 
takiben tüm hastalara 0.50 mg kg-1 ketamine bolus yapıldı ve sonrasında 0,07 mg kg-1 h-1 infüzyon şeklinde ketamin verildi.
Bulgular: Her iki gruptaki Vizuel Analog Skala değerleri karşılaştırıldığında, Grup I de 1. ve 4. deki Vizuel Analog Skala değer-
leri Grup II ye göre anlamlı ölçüde düşüktü. Ek olarak morfin tüketimi 4,8,12 ve 24.saatlerde Grup I de Grup II ye göre anlamlı 
düşüktü.
Sonuç: Santral sensitizasyonu önlemek için ketamin ile birlikte insizyon öncesi uygulanan deksketoprofen insizyon sonrası 
uygulama ile karşılaştırıldığında daha düşük morfin tüketimi ve daha efektif analjezi sağlar.

Anahtar sözcükler: Ketamin; deksketoprofen; preventive analjezi; postoperatif analjezi.

Introduction
Inducing analgesia before making a surgical incision 
is novel and promising method controlling pain dur-
ing the preoperative period. Preventive analgesia 
have defined it as reduce the noxious stimuli includ-

ing preoperative, intraoperative and postoperative 
period. Preventive analgesia incorporating multi-
modal antinociceptive treatment, started preopera-
tively and given for an increased duration including 
the postoperatively period.[1]



Controversies over the appropriate route of adminis-
tration and the appropriate agent to use in preemp-
tive analgesia stil contiunes unabated. For effective 
preventive  analgesia, proper doses of suitable drugs 
should be administered at suitable times at the ap-
propriate manner and both peripheric and central 
sensitization should be prevented.

Ketamine is an N-methyl D-aspartate receptor (a glu-
tamate receptor subtype) antagonist (NMDA).[2] In 
previous studies, it has been established that NMDA 
receptor antagonist prevent central hypersensitiza-
tion without modifying the routine response of the 
posterior horn to painful stimuli and that this drugs 
can be employed in preventive analgesia.[3] 

Dexketoprofen is an active S enantiomer of racsemic 
ketoprofen and a nonselective nonsteroidal antiin-
flammatory drugs (NSAIDs). Dexketoprofen acts di-
rectly on the lesion region at the peripheral level and 
on the central nervous system at the central level.[4]

Many studies conducted to date have prevented, 
either central sensitization or peripheral sensitiza-
tion alone. In these studies, the fact that surgical 
stimulation continued during the surgical proce-
dure was disregarded and agents and administra-
tion routes that would produce an effect that would 
last throughout the procedure were not chosen.  We 
believe that the most important cause of the contra-
dictory results of the studies to date is that there are 
inefficiencies in the study designs. True preventive 
analgesia is made possible only by maintaining the 
effect of agents acting both on central and periph-
eral sensitization from before the operation until all 
surgical procedures are complete. Consequently the 
aim of the present study was to prevent central sen-
sitization by performing ketamine infusion through-
out the surgical procedure and to evaluate whether 
dexketoprofen has a preventive effect when admin-
istered before and after the incision.

Material and Methods
The present study was conducted 50 with patients 
18-60 years old in ASA groups I-II who underwent 
elective abdominal hysterectomy after approval 
was obtained from the ethic committee. Patients 
who had renal, hepatic, pulmonary, cardiovascular 
system problems, increased intracranial pressure, a 

history of epilepsy, alcohol and opioid dependence, 
who were on chronic analgesics and had a history of 
allergies were excluded from the study.

The study was rondomized, double blind study and 
the patients were randomized into two groups us-
ing the closed envelope method. Group I (n 25) re-
ceived an intravenous (iv) infusion of 50 mg dexke-
toprofen in 100 ml saline solution 30 minutes before 
the operation. Group II (n 25) received 100 ml of iv 
saline solution 30 minutes before the operation. 
The patients were taken to the operating room and 
underwent routine monitoring. Following an infu-
sion with 2mg/kg of propofol and 0.6 mg/kg of ro-
curonium bromide, a bolus dose of 0.5 mg /kg  of 
ketamine was administered with 0.07 mg/kg/h using 
an iv infusion. The anesthesia was maintained was a 
mixture of 2-4% sevoflurane and 50% N2O-50% O2. 
The patients in Group I received 100 ml of iv saline 
solution 15 minutes after the incision was made, and 
the patients in Group II received  50 mg of dexketo-
profen in 100 ml of  saline solution 15 minutes after 
the incision. The ketamine infusion terminated after 
the skin was closed. No analgesic agent was used in-
traoperatively. Both groups received 3mg of iv mor-
phine immediately before extubation.

All drugs were prepared by the investigators before 
the operations. The study drugs were added to 100 
ml saline solution, and the numbers and administra-
tion hours were written on these prepared solutions. 
The drugs were administered by an anesthetist who 
was blinded to the patient grouping. Post-operative 
evaluations were performed by the same blinded 
doctor. On the day before surgery, all the patients 
were made familiar with the use of 100 cm a visual 
analog scale (VAS) identifying 0 as no pain and 100 
the worst pain.

ECG values, systolic, diastolic and mean blood pres-
sure and heart rate were recorded before and after in-
duction, at 1, 5, 30 and 60 minutes after intubation and 
after extubation. In both groups, the patients were 
taken to the postoperative care unit and when the re-
covery score was 9, a morphine infusion was started as 
the controlled analgesia method. (bolus dose of 2 mg 
at 4 hours; maximum dose of 10 mg). The duration of 
anesthesia and the duration of the surgical procedure, 
as well as the amount of ketamine consumption, were 
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recorded. The time when the Aldrete recovery score 
was 9, was considered to be 0 minutes. After 1, 4, 8, 12 
and 24 hours, systolic, diastolic and midsystolic blood 
pressure, heart rate, VAS, morphine consumption and 
side effects (nausea, vomiting, increase in oral secre-
tions, nightmares, diplopia, hallucinations, agitation) 
were recorded. If the VAS score was 40 or over during 
the follow-up period, an additional 2 mg of i.v. mor-
phine was administered. To treat nausea and vomit-
ing, 10 mg of iv metoclopramide was used.

Statistical analysis 
To evaluate the findings obtained in this study, SPSS 
(Inc., Chicago, IL. USA) for Windows 17.0 was used to 
perform the statistical analyses. Descriptive statistics 
(i.e., means and standard deviations) were calculated 
to analyze the data. The Mann-Whitney U test was 
used to compare quantitative parameters between 
groups. For intragroup comparisons of parameters, 
the Wilcoxon sign test was used. The results were 
calculated with 95% confidence intervals and evalu-
ated at significance levels of  p < 0.05 and p < 0.01.

Results
No significant difference was found between the 
groups in terms of demographic data, the duration of 
anesthesia, the duration of the surgical procedure or 
ketamine consumption (p>0.05) (Table 1). In addition, 
there were no significant differences in terms of heart 
rate or arterial blood pressure values.  There was no 

significant difference between the groups with regard 
to the time when the Aldrete recovery score reached 
9 or the time when they first needed an analgesic (Ta-
ble 2). When the postoperative VAS values were com-
pared between the groups, the 1 and 4 hour VAS val-
ues were significantly lower in Group 1 than in Group 
2 (p<0.05) (p<0.01) (Figure 1). At 4 hours, 8 hours, 
12 hours and 24 hours, morphine consumption was 
significantly lower in Group I compared with Group 
II (p<0.01) (Figure 2). The distribution of postopera-
tive side effects; Nausea affected 8 patients in Group 
I and 10 patients in Group II. In addition, vomiting oc-
curred in 2 patients in Group I and 3 patients in Group 
II. These patients were treated with metoclopramide.

Discussion
This study revealed that in Group I, VAS values at 1 
and 4 hours and morphine consumption at 4, 8, 16 
and 24 hours were lower than the corresponding 
values in Group II. In addition, the study established 
that ketamine and dexketoprofen have no serious 
side effects.

Inflammatory substances released after the tissue is 
damaged with a skin incision sensitizes peripheral no-
ciceptors. Central sensitization arises because of the 
increased sensitization of the neurons in the medulla 
spinalis.[5] A high number of NMDA receptors were 
revealed in the spinal cord. The stimulation mecha-
nisms are quite complex, and stimulation becomes 
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Table 1. Patients characteristics and surgical data

 Group I (n=25) Group II (n=25) P

Age (years) 48±6 46±7 0.561
BMI, kg m2 30.4±4 30.1±5 0.709
Duration of anesthesia (min) 108±10 109±10 0.56
Duration of surgery (min) 91±8 91±10 0.59
Total peroperative ketamine use (mg) 37±2 35±3 0.56

Data are mean ±SD for continous variables; p>0.05

Table 2. Recovery and first needed an analgesic time

 Group I (n=25) Group II (n=25) P

First needed and analgesic time (min) 35.6±6 34.2±6 0.56
Recovery time (min) 25±3 24±4 0.66

Data are mean±SD 



possible only with repeated activation of C fibers. If 
the stimulation of the C fibers continues long enough 
at a high enough frequency and intensity, NMDA re-
ceptors and ion channels are activated. This activation 
process is one of the most important causes of central 
hyperalgesia.[6] Different drugs has been reported to 
prevent the development of long-term postsurgical 
pain, including gabapentin, ketamine, amitriptyline.[7]

Dullenkopf et al investigated whether single iv bo-
luses of ketamine in two different doses had an ef-
fect on morphine consumption after moderate sur-
gery. They concluded that there was no decrease in 
morphine consumption.[8] In another study, authors 
examinated the effect of 3 different doses of ket-
amine ,given during anesthesia induction for cesar-
ean delivery. They reported that no benefit was ob-
served when ketamine used as an analgesic drug in 
doses of 0.25, 0.5 and 1 mg/kg.[9]

The results of these studies indicate that ketamine 
has no preventive action. In the methodology of 
these studies ketamine was administered as a single 
dose, and no additional doses were administered 
during the procedure to prevent central sensitiza-
tion. Patients were given NSAIDs (novaminsulfore8, 
lornoxicam9) both the study, but these drugs were 
given at the end of surgery. More the be honest, 
these drugs administered after starting peripheral 
sensitization. Under these conditions, it is not ap-
propriate to interpret the results as evidence of the 
absence of a preventive effect. 

The present study was based on these evaluations, 
and we aimed to prevent central sensitization with 
ketamin. Dexketoprofen, which was the real investi-
gational drug in the study, was administered before 
and after the incision, with a placebo control, at an 
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Figure 1. Visual analogue scale scores at 1h, 4h, 8h, 12h and 24 h of the groups.* 
p<0,05

Figure 2. Morphine comsuption at 1h, 4h, 8h, 12h and 24h of the groups. Re-
sults are expressed as mean±SD.
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adequate dose to last throughout the surgical pro-
cedure. Thus, we assumed that the methodological 
error of the previous studies was corrected. 

It is thought that NSAIDs prevent the sensitization 
of nociceptors by decreasing the synthesis of pros-
taglandins via the inhibition of the cyclooxygenase 
enzyme. Thus, they contribute to the prevention of 
central sensitization by decreasing afferent inputs. 
To evaluate the efficacy of non-steroidal anti-inflam-
matory drugs in preventive analgesia. When pre-in-
cision NSAIDs drugs were compared with a placebo, 
the postoperative consumption of morphine and 
the VAS values were lower.[4,10] It is not certain wheth-
er these results are attributable to the addition of a 
drug with known analgesic properties to the mor-
phine medication or to its preventive action.

To evaluate the preventive efficacy of NSAIDS, stud-
ies investigating pre-incision and post-incision ad-
ministration of these drugs were planned[11,12] and 
they reported that NSAIDs can be effective to pre-
vent postoperative pain. However, is this the preven-
tive effect or, is this only inhibition of peripheral sen-
sitization?  

When side effects were evaluated in the present 
study, we observed that no adverse effects of ket-
amine, such as hallucinations and cognitive impair-
ment. But preventive administration did not de-
crease the frequency of adverse effects, although 
it reduced the dose of morphine. However, in both 
groups, the side effects of opioids and NSAIDs were 
mild and could be controlled.
The results of the present study indicated that when 
central sensitization was prevented with ketamine, 
dexketoprofen administered before the incision led 
to a lower rate of morphine consumption and more 
effective postoperative analgesia than post-incision 
administration. In our opinion, this result can be at-
tributed to the preventive effect of dexketoprofen. It 
can be concluded that the preventive analgesia pro-
tocol we utilized is safe and efficient enough to be 
used in clinical practice.
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