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ABSTRACT 
 

BACKGROUND 

Preventing and treating post-operative pain after TKR remains challenging as it 

plays an important role in early mobility, decreasing hospital stay and decreasing 

complications like DVT, pulmonary embolism, and nosocomial infections. Pre-

emptive analgesia is where analgesia is initiated before surgery. This study was 

done to compare the pre-emptive efficacy of an NSAID alone and when combined 

with a GABA analogue and when GABA analogue is used alone with respect to 

duration of analgesia, reduction in total post-operative requirements of opioids 

and NSAIDS in acute post-operative period. 

 

METHODS 

Ninety patients of either sex in ASA grade I and II were randomly allocated to 

one of the three groups of thirty each. Patients in Group A were given single dose 

of pregabalin 150 mg with tab ketorolac 10 mg, whereas patients in Group B were 

administered only pregabalin 150 mg, and patients in group c were given only 

tab ketorolac 10 mg one hour prior to administration of spinal anaesthesia. Time 

from spinal anaesthesia to the first dose of rescue analgesia was noted. Pain was 

assessed by Visual Analogue Scale at 12 hr and 24 hrs. Total amount of NSAID 

(paracetamol) and opioid (butorphanol) required was compared between the 3 

groups. 

 

RESULTS 

Pre-emptive analgesia with the combination of ketorolac and pregabalin are 

effective in decreasing the acute pain sensation after total knee replacement. 

Pregabalin alone has no role in acute post-operative period. Ketorolac when used 

alone has modest analgesic effect in acute post-operative period. We observed 

that the patients who were prescribed with pregabalin were not anxious while they 

were shifted to OT. Post operatively only one patient had dizziness. 4 patients in 

group A had bradycardia which got revived with treatment. No other adverse 

effects were observed. 

 

CONCLUSIONS 

Combined ketorolac and pregabalin when used as preemptive analgesia showed 

better analgesic adequacy in acute post-operative period. Ketorolac alone showed 

moderate analgesic adequacy and pregabalin alone has no role as analgesic in 

the acute post-operative period. 

 

KEYWORDS 

Pregabalin, Ketorolac, Spinal Analgesia, Pre-Emptive Analgesia 

 

 
 

 

Corresponding Author: 

Dr. Manasa Vijay, 

Assistant Professor,  

Department of Anaesthesia,  

Balaji Institute of Surgery, Research and 

Rehabilitation for Disabled Hospital, 

(BIRRD), Tirupati, Andhra Pradesh. 

E-mail: vijaymanasa168@gmail.com 

DOI: 10.18410/jebmh/2019/669 

 

Financial or Other Competing Interests: 

None. 

 

How to Cite This Article: 

Manasa V. Comparison of analgesic 

efficacy of single dose of ketorolac with 

single dose of pregabalin with a 

combination of ketorolac and pregabalin 

in patients undergoing unilateral total 

knee replacement. J. Evid. Based Med. 

Healthc. 2019; 6(51), 3188-3191. DOI: 

10.18410/jebmh/2019/669 

 

Submission 30-11-2019,  
Peer Review 04-12-2019,  
Acceptance 09-12-2019,  
Published 20-12-2019. 
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Jebmh.com Original Research Article 

 

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 6/Issue 51/Dec. 23, 2019                                              Page 3189 
 
 
 

 

Pre-emptive analgesia is analgesia given before the onset of 

painful stimuli to prevent central sensitization of nervous 

system to subsequent stimuli that could increase pain.1 The 

idea of pain prevention was first introduced into clinical 

practice by Crile in 1913 and further developed by Wall and 

Woolf who suggested that ‘simple changes in the timing of 

treatment can have profound effects on postoperative 

pain.2,3,4 In 1983 by Woolf showed evidence for a central 

component of post injury pain hypersensitivity in 

experimental studies.5 Various studies have demonstrated 

that various anti-nociceptive techniques applied before 

injury were more effective in reducing the post injury central 

sensitization phenomena as compared with administration 

after injury 6,7 multimodal analgesia is the rational approach 

to pain management since no single analgesia targets all 

types of pain8 Epidurals, peripheral nerve blocks, and local 

articular injections, patient controlled analgesia have been 

reported to give good results but they are associated with 

many side-effects such as headache, hypotension, 

neurologic bladder, and dense motor block.9,10 AIM of the 

study – GABA analogues like Gabapentin is a structural 

analogue of gamma amino butyric acid, which was 

introduced in 1994 as an antiepileptic drug, particularly for 

partial seizures.11 These drugs supress the hyper excitability 

of dorsal horn neurons caused due to tissue damage. They 

are also known to bind to the alpha 2 – delta subunit of 

voltage gated calcium channels and they have anxiolytic 

effect.11 But these drugs carry side effects like somnolence, 

dizziness, sedation, vomiting, headache etc. The primary 

aim of this study was to compare the pre-emptive analgesic 

efficacy of ketorolac in the acute post-operative period when 

used alone compared with the analgesic efficacy when used 

with pregabalin. Pregabalin was selected in our study as it 

has 6 times more affinity to calcium channels than 

gabapentin and it has less side effects like gastric sparing. 

ketorolac was used in our study as it was easily available and 

cost effective and studies have showed that ketorolac was 

more potent analgesic (30) over selective cox 2 inhibitors. 

 

 
 

METHODS 
 

 

Ninety patients scheduled for unilateral total knee 

replacement ranging from 40-80 years of age in physical 

status, ASA grade I and II were selected. Clearance from 

institutional Ethics committee was obtained. They were 

randomly allocated to one of the three group of thirty each 

by allocating the patients alternatively to either group. 

Patients were excluded if they refused for taking drug, 

history of renal, cardiac disease, peptic ulcer disease, and 

coagulopathies. Informed consent was obtained from all the 

patients. Patients in Group A (n=30) were given single dose 

of pregabalin 150 mg and ketorolac 10 mg whereas in Group 

B (n=30) were administered only pregabalin 150 mg orally 

group C was administered only tab ketorolac 10 mg one hour 

prior to administration of spinal anaesthesia by the ward 

staff nurse who was blinded. No other premedication was 

given. Routine monitoring, in the form of NIBP, pulse 

oximetry and ECG was instituted on arrival of patient in 

operation theatre. All patients were preloaded with 10 ml/Kg 

lactated Ringers solution. Spinal anaesthesia was performed 

under strict aseptic conditions with 25 gauge Quincke needle 

3 ml of 0.5% bupivacaine was given. Any episodes of 

hypotension was treated with fluid replacement and 

vasopressors and bradycardia was treated with atropine 0.6 

mg. Pain was assessed postoperatively by visual analogue 

score at 12 hour and 24th hour by the staff nurse in ICU who 

had no idea about the drugs received by the patient. If VAS 

score of 3 and more than 3 paracetamol 1 gm was given and 

if VAS score more than 5 butorphanol 1 mg intravenous was 

given. Time since spinal anaesthesia to first dose of rescue 

analgesia asked was noted and total dose of analgesia 

(paracetamol and butorphanol) in first 24 hours was 

recorded. Any complications like dizziness, somnolence, 

diplopia, vomiting, confusion, and urinary retention were 

recorded in first 24 hours post- operative period. 

 

 
 

 

RESULTS 
 

 

 

 

 N 
Mean± S.D. 

(Hours) 
Minimum Maximum F-Value Sig. 

Group A 30 9.71± 1.795 6 12 

101.690** 0.000 
Group B 30 4.49± .533 4 6 

Group C 30 6.45± 1.625 4 11 

Total 90 6.88± 2.585 4 12 

Table 1. Time to Rescue Analgesia 

**significant at 0.01 level; (p<0.001) highly significant 

 

Shows pain less time in hrs. was more in group A 

>group C >group B indicating combined ketorolac and 

pregabalin was best, plain ketorolac was better and plain 

pregabalin was poor in managing acute pain. When a 

combination of pregabalin with ketorolac was given 

painless time was nearly 9.71±1.795 hrs. with ketorolac 

alone it was 6.45± 1.625 hrs and with pregabalin alone it 

was 4.49±.533 hrs. 

 

 N
 

M
e

a
n

±
 S

.D
. 

 

M
in

im
u

m
 

M
a

x
im

u
m

 

F
-V

a
lu

e
 

S
ig

. 

VAS12HR 

Group A 30 3.63± .809 2 5 
 

 
11.650** 

 

 
0.000 

Group B 30 4.63± 1.098 4 8 

Group C 30 4.93± 1.311 3 9 

Total 90 4.40± 1.216 2 9 

VAS24HR 

Group A 30 3.43± . 898 1 5 

 
31.288** 

 
0.000 

Group B 30 3.53± .629 2 5 

Group C 30 5.17± 1.234 3 8 

Total 90 4.04± 1.235 1 8 

Table 2. VAS Score 

**significant at 0.01 level; (p<0.001) highly significant; 

VAS score at 12 hrs. group A <group B <group C. VAS score at 24 hrs. group 

A<group B<group C. 

 

Patients who were given both pregabalin and ketorolac 

had lesser VAS scores than patients who were given only 

ketorolac and only pregabalin. Patients prescribed with 
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ketorolac alone had highest VAS scores at 12 hrs. and 24 

hrs. 

 

Total Dose Given 
in 24 Hrs 

Group 
Chi-Square 

Group A Group B Group C 

Paracetamol 
(gms.) 

1 -dose 12 (40.0) 4 (13.3) 12 (40.0) χ2=6.636* 
(p=0.036) 

df= 2 

2 –dose 18 (60.0) 25 (83.3) 18 (60.0) 

3 –dose 0 (.0) 1 (3.3) 0 (.0) 

 Total 30 (100.0) 30 (100.0) 30 (100.0)  

OPIOID 
(mcg.) 

Nil 22 (73.3) 14 (46.7) 4 (13.3) χ2=26.635** 
(p=0.000) 

df= 4 

1 -dose 8 (26.7) 16 (53.3) 22 (73.3) 

2 -dose 0 (.0) 0 (.0) 4 (13.3) 

 Total 30 (100.0) 30 (100.0) 30 (100.0)  

Table 3. Total Dose of NSAID and Opioid Used 
*significant at 0.05 level (p<0.05); **significant at 0.01 level (P<0.001) 
Total dose of paracetamol received in group B> group C > group A. Total 

dose of opioid received was more in group C> group B > group A.  

 

Preemptive analgesia with combined ketorolac and 

pregabalin has significantly decreased the amount of 

paracetamol and opioid usage in acute postoperative period. 

 

 
 

 

DISCUSSION 
 

 

Pre-emptive analgesia is defined as a treatment that is 

initiated before surgery in order to prevent the 

establishment of central sensitization evoked by the 

incisional and inflammatory injuries occurring during surgery 

and in the early postoperative period.12 Studies have shown 

that pre-emptive analgesia reduce immediate postoperative 

pain and also prevent the development of chronic pain by 

decreasing altered sensory processing.13 Painful stimuli to 

the body are detected by the free endings of peripheral 

nerves called nociceptors.1 

Ketorolac - is a non-steroidal anti-inflammatory drug 

(NSAID). It is a cost-effective nonselective cox inhibitor it 

inhibits prostaglandin biosynthesis.1 It is a potent analgesic 

with moderate anti-inflammatory.it inhibits platelet 

aggregation and increases bleeding time.1 It is available in 

injectable form as well. Smith et al14 evaluated the efficacy 

of a single dose of ketorolac given postoperatively for the 

treatment of moderate to severe postoperative pain and 

their results demonstrated a beneficial effect . studies have 

shown that single dose of ketorolac has decreased post-

operative opioid requirement.15 It has Bioavailability of 80-

100%3 on oral administration.1 Onset of action is 4 to 6 hrs 

on oral administration. Duration of action is 4-6 hr. ketorolac 

should be avoided in patients with renal disease, gastric 

ulcers, asthma and those who r on platelet inhibitors.1 

Pregabalin is a GABA analogue. They have been found 

to be useful in controlling chronic neuropathic pain as shown 

in large, double-blind, randomized control studies.16,17 

Pregabalin is rapidly absorbed with peak blood concentration 

reaches in 1 h time. It does not undergo hepatic metabolism 

and 98% of the absorbed drug is excreted unchanged in 

urine.1 Gabapentin and pregabalin appear to suppress the 

tissue damage induced hyperexcitability of dorsal horn 

neurons and hence decrease secondary hyperalgesia.18,19 

These drugs bind to the alpha-2 delta subunit of voltage 

gated calcium channels and therefore blocks calcium 

channels and prevent the release of pain mediators this 

action makes it as analgesic to.20 The affinity to alpha-2 delta 

subunit is six times more in pregabalin and less side effects 

than gabapentin. By reducing the hyperexcitability of 

neurons in the dorsal horn secondary to tissue damage, 

gabapentin and pregabalin have been useful in the 

treatment of postoperative pain, anxiolytic effect of these 

drugs being an added advantage.20,21 studies have shown 

when Pregabalin had reduced postoperative acute bone pain 

and also has some role in controlling visceral and somatic 

pain.21,22 Side effects with these GABA analogues include 

dizziness, sedation, somnolence, vomiting. 

 

Limitations 

In our study we compared only one dose of ketorolac that is 

10 mg and oral route was selected. More studies should be 

done with 30 mg ketamine to see the analgesic adequacy. 

 
 

 

 

CONCLUSIONS 
 

 

 

Combined ketorolac and pregabalin when used as 

preemptive analgesia showed better analgesic adequacy in 

acute post-operative period. Ketorolac alone showed 

moderate analgesic adequacy and pregabalin alone has no 

role as analgesic in the acute post-operative period. 
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