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 ABSTRACT 
 

Objective: Determine the average pain score after intraoperative 
periarticular cocktail injection in patients who have undergone total knee 
arthroplasty.  
Background: Osteoarthritis of the knee is one of the most common and 
debilitating diseases in the world, affecting the quality of life of patients 
(QoL). Managing pain after a total knee replacement (TKR) is essential for 
post-operative rehabilitation. The use of epidural analgesics or parenteral 
opioids can lead to unwanted side effects that impede early recovery and 
rehabilitation. These side effects can be prevented by infiltrating a local 
pain reliever cocktail.  
Objective: Determine the average pain score after intraoperative 
periarticular cocktail injection in patients who have undergone total knee 
arthroplasty.  
Methodology: This descriptive case series study was conducted at 
orthopedics department from October 26, 2020, to April 27, 2021. In total, 
124 patients with total knee replacement surgery were registered in this 
study. All surgeries and cocktail injections were carried out by one surgeon 
using a medial parapatellar arthrotomy. A cocktail consisted of 90ml normal 
saline mixed with 17.5 ml of bupivacaine (5%), 30 mg of ketorolac (2ml 
solution) and 0.5 ml of adrenaline was injected into the knee joint in all 
patients included in the study.  Post-operative pain was recorded by the 
nurse with a 10-point Visual Analogue Scale (VAS) at 6 and 48 hours after 
surgery. All entries were processed using SPSS v25.0. The data were 
stratified by age, gender and BMI to process effect modifiers. An 
independent t-test was used after stratification. The p-value of 0.05 was 
found to be significant.  
Results: The result of the study showed statistically decrease in pain 
score. The mean pain score after 6 hours was 5.17±1.03 that reduced to 
2.93±1.11 after 48 hours.  
Conclusion: Based on the results it can be concluded that the 
intraoperative periarticular cocktail injection is an effective treatment in 
reducing pain in patients undergoing total knee arthroplasty. 
Keywords: Total Knee Replacement, Osteoarthritis, Intra-Operative 
Periarticular Cocktail Injection, Pain Score.  
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INTRODUCTION 
 

Total knee replacement is found to be the most 
beneficial procedure for advance osteoarthritis. For 
the better rehabilitation, to increase the patient 
satisfaction and reduce the hospital stay early post 

operative pain management play a central role after 
the total knee arthroplasty. It also helps to minimize 
the postoperative complications, including deep vein 
thrombosis and pneumonia1. Different patient has a 
different threshold for the pain, it is noted from the 



Assessment of Intraoperative Periarticular Cocktail Injection in Patients Undergoing TKR U. Farooq, T. Riaz, M. Sajid, S. Khalil 

 

J Pak Orthop. Assoc. (JPOA)  49 Vol 35 (1) Mar, 2023 

past literature that this severe pain is experienced by 
approximately 60% of the patient and on the other 
hand the moderate pain is reported in the 30% of 
the patient experiencing the total knee replacement2. 
Pain is also associated with the fibrosis and limiting 
the range of motion, so it become more important to 
relieve the pain after the total knee replacement 
surgery3. In the past various kinds of analgesics were 
used to reduce the pain that include systemic or 
regional pain killers4. A type of painkiller known as 
periarticular cocktail drug injection has been found 
more effective than the other analgesics for the 
reduction of postoperative pain following TKR5,6,7.  
 Pain can be controlled by multiple methods, but 
each has its own risks and beneficial effects for 
example, epidural anesthesia is a common method 
used to reduce the pain in postoperative patients. But 
it increases early mobilization significantly and leads 
to the complication including hypertension, headache 
and spinal cord infection. Nerve blockade is also a 
method used to reduce the pain, but it is associated 
with the high risk of neuromuscular structure injury, 
formation of hematoma and again infections8.  
 The other opioid use systemically, such as 
morphine can induce nausea, vomiting, drowsiness, 
respiratory depression, retention of urine and 
constipation. Keeping this complication in view, an 
effective approach is needed9. An innovative idea is 
proposed to block the pain receptors locally. This can 
be possible by administrating the analgesic injections 
inter-articular or periarticular region of the knee joint. 
This is not only effective for reducing pain, but also 
cost effective and easy to administer without causing 
motor blockade. Also, it is a relatively simple method 
and can be applied without any extraordinary skill. 
Various studies showed the effectiveness of Locally 
applied analgesic injections. In a study, mean post-
procedural pain score after 6 hours was 1.96±1.40 
and 1.13±0.85 after 48 hours post-procedure10. In 
another study, mean post-procedural pain score after 
6 hours was 4.32±1.86 and 2.68±1.21 after 48 hours 
post-procedure11. To our bed best knowledge, we did 
not find any such kind of study comparing the effect 
of locally injected the painkiller in reducing the pain 
in patient undergoing total knee replacement. In 
literature we also found some studies that reported 
controversial results. The main purpose of this study 
was to assess the mean pain score after intra 
operative periarticular cocktail injection in patient 
undergoing total knee replacement surgery.  this 
study also enables the surgeons to adopt the best 
method in the management of pain in PRK patients1. 
 

MATERIALS AND METHODS 
 

This was a descriptive case series study. The sample 
size of 124 was calculate by taking an expected mean 
pain score 1.13±0.85 after 48 hours post-procedure 
on VAS.  While the confidence level was 95% with 
margin of error 15%. Both male and female gender 
of age ranging from 18 to 70 years undergoing total 
knee replacement were included in the study. 
Patients having co morbid condition such as anemia, 
diabetes mellitus and hypertensive were excluded. 
After taking approval from ethical review committee, 
124 patients presenting in the Department of 
Orthopaedic, who met the inclusion criteria were 
enrolled into this study. Written informed consent and 
detailed history were taken from every patient. For all 
the patients, intra-operative periarticular cocktail 
injection was given. All the patients received spinal 
anesthesia with a combination of 0.5% bupivacaine 
and 0.5 mL (25 mg) fentanyl.  
 
Standard treatment protocols:  
30 to 40 minutes before the incision, 1.5 g of 
injectable cefuroxime was used as antibacterial 
prophylaxis. Using a medial parapatellar arthrotomy 
technique, only one surgeon performed all the 
procedures and cocktail injections. In all of the 
patients in the trial, a cocktail of 90ml normal saline 
mixed with 17.5 ml bupivacaine (5%), 30 mg 
ketorolac (2ml solution), and 0.5 ml adrenaline was 
injected into the knee joint. A 21-caliber needle and 
syringe were used to infiltrate. In all of the instances, 
cemented cruciate-sacrificing implants were 
employed. The tourniquet was loosened after 
insertion of the components and cement binding, and 
hemostasis was established before the incision was 
closed. During the first two days following the 
procedure, intravenous injections of Diclofenac (75 
mg) and inj. Tramadol (100 mg) with inj. 
Ondansetron (4 mg) was administered every 12 
hours, followed by naproxen tablet 500 mg and 
tramadol hydrochloride tablet (37.5 mg) with 
paracetamol (325 mg) over the next 10 days. In 
individuals for whom the above drugs were 
ineffective or not tolerable, a buprenorphine patch 
(10 mg) or oral pregabalin (75 mg) was used. All 
patients were looked out for until their discharge. 
 
Data Collection:  
At 6 hours and 48 hours after surgery, the nurse 
used a 10-point VAS to document postoperative 
discomfort. The VAS is a 10-centimeter line with a 0 
indicating no pain and a 10 indicating the most 
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atrocious agony. A pre-defined form was used to 
collect the data. 
 
Data Analysis: 
SPSS v25.0 was used to enter and process all of the 
data. Mean S.D. Served to determine age and VAS 
score at 6 and 48 hours. Frequencies and 
percentages were used for the description of gender. 
To account for effect modifiers, the data were 
stratified according to age, gender and BMI. An 
independent t-test was performed following 
stratification. A p-value of less than 0.05 was 
considered significant. 
 

RESULTS 
 

Total 124 patients undergoing total knee replacement 
were selected for this study. Among these patients, 
79(63.7%) were males, while 45(36.3%) were 
females. Mean age of the patients was 45.61±14.58 
year. 
 Majority of the patients 62(50.0%) had ages 
>45 years, while 23(18.5%) and 39(31.5%) patients 
were between 18-30 years and 31-45 years age 
groups respectively. There are many reasons for 
chronic pain in young adults undergoing knee 
replacement especially in our population. In our 
study group the most common reasons were 
Osteoarthritis, Rheumatoid arthritis, post-traumatic 

arthritis and Congenital condition such developmental 
dysplasia of the hip or Blount's disease. 
 According to body mass index distribution, 
69(55.6%) had normal BMI, while 36(29.0%) and 
19(15.3%) were overweight and obese respectively. 
 Mean pain score after 6 hours was 5.17±1.03 
and 2.93±1.11 after 48 hours. 
 
Table 1: Frequency distribution of gender, age and 

BMI: 
Gender Frequency Percent 
Male 79 63.7 
Female 45 36.3 
18-30 years 23 18.5 
31-45 years 39 31.5 
>45 years 62 50.0 
Normal 69 55.6 
Overweight 36 29.1 
Obese 19 15.3 

Table-2: Pain score after 6 hours and 48 hours post-
operatively 

  
VAS after 6 

hours 
VAS after 
48 hours 

N 124 124 
Mean 5.17 2.93 
Std. Deviation 1.03 1.11 
Minimum 4 1 
Maximum 7 5 

 
 

Table 3: Stratification of pain score after 48 hours with respect to gender, Age groups and BMI. 
 Constructs n Mean Std. Deviation p-value 

Gender Male 79 2.97 1.18 
0.533 

Female 45 2.84 0.99 

Age Groups 
18-30 years 23 2.91 1.36 

0.970 31-45 years 39 2.89 1.09 
>45 years 62 2.95 1.04 

BMI 
Normal 69 2.93 1.13 

0.995 Overweight 36 2.92 1.16 
Obese 19 2.94 1.03 

 
DISCUSSION 

 

In terms of optimal recovery, adequate pain 
management after knee replacement surgery was a 
big problem12,13. A multi-modal strategy emphasizes 
the many routes that contribute to postoperative 
pain14,15,16. To reduce discomfort and improve results, 
a periarticular cocktail injection, including a number 
of medications was tried. 
 These medications inhibit inflammatory 
responses and reduce the sensitivity of pain 
receptors in the peripheral nervous system. 

Intraoperative periarticular cocktail injections were 
carefully examined during knee arthroplasty17,18. 
Some studies have examined steroids as anti-
inflammatory medications in addition to ketorolac, 
morphine, ropivacaine, and adrenaline19,20. Surgical 
trauma following total knee arthroplasty changes the 
response of the neurological system. This injection 
contains steroids, which are an essential component. 
Corticosteroids block the enzyme phospholipase A2, 
which reduces the formation of proinflammatory 
arachidonic acid derivatives like prostaglandins and 
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leukotrienes21. Therefore, steroid infiltration in the 
periarticular space may reduce prostaglandin 
synthesis and postoperative inflammatory response.  
 Reduced pain and functional recovery were 
described by Parvataneni et al after steroid-free 
periarticular injections which were comparable to 
those reported after standard nerve blocks and 
patient-controlled analgesic pumps22. After steroid 
surgical procedures, Christensen et al. have noticed a 
shorter hospital stay, but no improvement in pain, 
knee motion, or function at the beginning of the 
postoperative period23. Others who have used 
periarticular cocktail injection without steroids have 
reported similar levels of pain relief and narcotic 
intake, suggesting that the other medications are 
more essential in terms of pain reduction than the 
steroid in periarticular cocktail injection24.  
 Pang et al, on the other hand, found that adding 
triamcinolone acetonide to the periarticular cocktail 
injection in total knee replacement resulted in 
immediate and short-term pain alleviation and 
physiotherapy with no higher risk of infection25. 
 After total knee replacement, Fu et al found that 
a periarticular cocktail injection, including morphine, 
bupivacaine, and betamethasone decreased the need 
for morphine and improved pain management, with 
no clear hazards, and concluded that betamethasone 
was the important component of this injection26. 
There was a change in VAS after 6 hours and 48 
hours in our study. In the 2 post-operative days, we 
did not find any worsening of discomfort when the 
effects of the local anesthetic in the periarticular 
cocktail injection disappeared. 
 In research, the average post-operative pain 
score at 6 hours was 1.96 ±1.40, while at 48 hours it 
was 1.13± 0.85 11. In other studies, the mean 
postoperative pain score was 4.32 ±1.86 after 6 
hours and 2.68± 1.21 after 48 hours 1. Intraarticular 
injection of corticosteroids was associated with an 
increased risk for infection in the literature27,28. 
According to Papavasiliou, intrarticular steroid 
injections administered less than a year before 
surgery increase the risk of infection following 
surgery29. 
 Contrary to what is thought, problems related to 
intraarticular steroids are quite rare 30. During the 
follow-up, we found no cases of post-operative 
infection. However, injections in the skin around the 
incision should be avoided, particularly if the patient's 
immune system is weakened by chronic diseases 
such as diabetes or rheumatoid arthritis. Our study 
had some limitations as well. The study design is 
descriptive. The study was conducted in a single 

center with a small number of populations. A large 
RCT is required to reach the final conclusion. 
 

CONCLUSION 
 

Based on the results it can be concluded that the 
intraoperative periarticular cocktail injection is a 
effective treatment in reducing pain in patients 
undergoing total knee arthroplasty. 
 
Conflict of Interest: None  
Grants/Funding: None 
 

REFERENCES 
 

1. Thora A, Bhatt A, Bhatnagar N, Tiwari A, Mohindra M. 
Multimodal periarticular cocktail injection using steroid in 
total knee arthroplasty: a double-blind randomized trial. Int J 
Res Orthop. 2018;4(1):41-6. 

2. Zhang Y, Mi F, Zhao H, Xie D, Shi X. Effect of morphine 
added to multimodal cocktail on infiltration analgesia in total 
knee arthroplasty: A meta-analysis of randomized controlled 
trials. Medicine. 2019;98(41):1-5. 

3. Singelyn FJ, Deyaert M, Joris D, Pendeville E, Gouverneur 
JM. Effects of intravenous patient-controlled analgesia with 
morphine, continuous epidural analgesia, and continuous 
three-in-one block on postoperative pain and knee 
rehabilitation after unilateral total knee arthroplasty. Anesth 
Analg 2018;87:88-92. 

4. Shoji H, Solomonow M, Yoshino S, D’Ambrosia R, Dabezies 
E. Factors affecting postoperative flexion in total knee 
arthroplasty. Orthopedics 2010;13:643-9. 

5. Lavernia C, Cardona D, Rossi MD, Lee D. Multimodal pain 
management and arthrofibrosis. J Arthroplasty 
2018;23(6):74-9. 

6. Busch CA, Shore BJ, Bhandari R. Efficacy of periarticular 
multimodal drug injection in total knee arthroplasty. A 
randomized trial. J Bone Joint Surg Am 2016;88:959-63. 

7. Maheshwari AV, Blum YC, Shekhar L, Ranawat AS, Ranawat 
CS. Multimodal pain management after total hip and knee 
arthroplasty at the Ranawat Orthopaedic Center. Clin Orthop 
Relat Res 2019;467:1418-23. 

8. Fajardo M, Collins J, Landa J, Adler E, Meere P, Di Cesare PE. 
Effect of a perioperative intra-articular injection on pain 
control and early range of motion following bilateral TKA. 
Orthopedics 2011;34(5):33-9. 

9. Yuenyongviwat V, Pornrattanamaneewong C, Chinachoti T, 
Chareancholvanich K. Periarticular injection with bupivacaine 
for postoperative pain control in total knee replacement: a 
prospective randomized double-blind controlled trial. Adv 
Orthop 2012;2012:107309. 

10. Dalury DF. A state-of-the-art pain protocol for total knee 
replacement. Arthroplasty Today 2016;2(1):23-9. 

11. Nair VS, Radhamony NG, Rajendra R, Mishra R. Effectiveness 
of intraoperative periarticular cocktail injection for pain 
control and knee motion recovery after total knee 
replacement. Arthroplasty today. 2019;5(3):320-4. 

12. Morrison RS, Magaziner J, McLaughlin MA, Orosz G, 
Silberzweig SB, Koval KJ, et al. The impact of post-operative 
pain on outcomes following hip fracture. Pain. 
2003;103:303-11. 

13. Capdevila X, Barthelet Y, Biboulet P, Ryckwaert Y, 
Rubenovitch J, d’Athis F. Effects of perioperative analgesic 
technique on the surgical outcome and duration of 



Assessment of Intraoperative Periarticular Cocktail Injection in Patients Undergoing TKR U. Farooq, T. Riaz, M. Sajid, S. Khalil 

 

J Pak Orthop. Assoc. (JPOA)  52 Vol 35 (1) Mar, 2023 

rehabilitation after major knee surgery. Anesthesiology. 
1999;91:8-15. 

14. Wang ZQ, Zhan SY, Fransen M, Lin JH. Clinical attitudes 
towards pain treatment post-orthopedic surgery:a 
multicenter study in Beijing. Chin Med J. 2012;125:2499-
504. 

15. Mallory TH, Lombardi AV Jr, Fada RA, Dodds KL. Anesthesia 
options: choices and caveats. Orthopaedics. 2000;23:919-
20. 

16. Pang HN, Lo NN, Yang KY, Chong HC, Yeo SJ. Peri-articular 
steroid injection improves the outcome after unicondylar 
knee replacement:a prospective, randomised controlled trial 
with a two-year follow-up. J Bone Joint Surg Br. 
2008;90:738-44. 

17. Kerr DR, Kohan L. Local infiltration analgesia: a technique for 
the control of acute postoperative pain following knee and 
hip surgery: a case study of 325 patients. Acta 
Orthopaedica. 2008;79:174-83. 

18. Stringer BW, Singhania AK, Sudhakar JE, Brink RB. Serum 
and wound drain ropivacaine concentrations after wound 
infiltration in joint arthroplasty. J Arthroplasty. 2007;22:884-
92. 

19. Busch CA, Whitehouse MR, Shore BJ, MacDonald SJ, 
McCalden RW, Bourne RB. The efficacy of periarticular 
multimodal drug infi ltration in total hip arthroplasty. Clin 
Orthop Relat Res. 2010;(468):2152-9. 

20. Andersen LJ, Poulsen T, Krogh B, Nielsen T. Postoperative 
analgesia in total hip arthroplasty:a randomized double-
blinded, placebo-controlled study on preoperative and 
postoperative ropivacaine, ketorolac, and adrenaline wound 
infiltration. Acta Orthop. 2007;78:187-92. 

21. Lombardi AV Jr, Berend KR, Mallory TH, Dodds KL, Adams 
JB. Soft tissue and intra-articular injection of bupivacaine, 
epinephrine, and morphine has a beneficial effect after total 
knee arthroplasty. Clin Orthop Relat Res. 2004;(428):125-30. 

22. Parvataneni HK, Shah VP, Howard H, Cole N, Ranawat AS, 
Ranawat CS. Controlling pain after total hip and knee 
arthroplasty using a multimodal protocol with local 
periarticular injections: a prospective randomized study. J 
Arthroplasty. 2007;22:33-8. 

23. Christensen CP, Jacobs CA, Jennings HR. Effect of 
periarticular corticosteroid injections during total knee 
arthroplasty. A double-blind randomized trial. J Bone Joint 
Surg Am. 2009;91:2550-5. 

24. Pang HN, Lo NN, Yang KY, Chong HC, Yeo SJ. Peri-articular 
steroid injection improves the outcome after unicondylar 
knee replacement:a prospective, randomised controlled trial 
with a two-year follow-up. J Bone Joint Surg Br. 
2008;90:738-44. 

25. Fu P, Wu Y, Wu H, Li X, Qian Q, Zhu Y. Efficacy of intra-
articular cocktail analgesic injection in total knee 
arthroplasty: a randomized controlled trial. The Knee. 
2009;16:280-4. 

26. Salerno A, Hermann R. Efficacy and safety of steroid use for 
postoperative pain relief. Update and review of the literature. 
J Bone Joint Surg Am. 2006;88:1361-72. 

27. Montgomery SC, Campbell J. Septic arthritis following 
arthroscopy and intraarticular steroids. J Bone Joint Surg Br. 
1989;71:540. 

28. Papavasiliou AV, Isaac DL, Marimuthu R, Skyrme A, Armitage 
A. Infection in knee replacements after previous injection of 
intra-articular steroid. J Bone Joint Surg Br. 2006;88:321-3. 

29. Armstrong RW, Bolding F, Joseph R. Septic arthritis following 
arthroscopy: clinical syndromes and analysis of risk factors. 
Arthroscopy. 1992;8:213-23. 

30. Horne G, Devane P, Davidson A, Adams K, Purdie G. The 
influence of steroid injections on the incidence of infection 
following total knee arthroplasty. N Z Med J. 
2008;121:U2896.  

 


