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Abstract 

Background: Total knee arthroplasty (TKA) has been much improved recently and it is regarded as one of the most common and successful 

surgical procedure that provides pain relief and improves function in patients with severe knee arthritis.The aim of the present study is to 

determine difference between pain score in total knee replacement in patient with intra operative periarticular steroid infiltration vs without 
periarticular steroid infiltration in 1st month of post-surgery period. Methods: There are 200 patients scheduled in the present study conducted 

from March 2019 to December 2020. Eligible patients included patients were between the ages of 50 and 70 years. Out of 500 patients, 200 

patients were recruited, and one knee was randomly assigned to the intra operative periarticular steroid infiltration orwithout periarticular steroid 
infiltration. Result: For patients in the group receiving steroid injection, significantly lower pain scores from the second postoperative day were 

noted. The pain level was significantly lower in steroid-treated knees compared to non-steroid treated knees on the night of the operation (VAS, 

1.2 vs. 2.3; p=0.021). Interestingly, rebound pain was observed in both groups 1 day after the surgery (VAS, 3.2 vs. 3.8; p=0.248). Conclusion: 

The present study has demonstrated the efficacy and safety of periarticular infiltration of corticosteroid, bupivacaine and epinephrine following 

TKA. Patients who received the steroid cocktail have reported better visual analogue pain scores and required less parenteral morphine 

postoperatively. 
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Introduction 

Osteoarthritis (OA) is among the most common joint diseases 

affecting the hip and knee, and the incidence is expected to increase 
with extended life expectancy and increasing obesity[1]. Pain related 

to OA can be debilitating and can limit an individual’s activity and 

quality of life[2,3]. Nonsurgical approaches, including pain control, 
are the recommended first-line treatments prior to considering joint 

replacement in patients with late-stage disease[4]. 

Total knee arthroplasty (TKA) has been reported to be the most 
effective procedure for pain relief in patients with advanced 

osteoarthritis. Ironically, however, many patients are concerned of 

immediate postoperative pain, preoperatively and actually experience 
considerable pain after surgery[5,6]. 

Periarticular injection(PI) of a drug cocktail has been particularly 

effective in decreasing pain and improving early function after 

TKA[7-10]. The use of systemic corticosteroids in a multimodal 

analgesic protocol is documented to be efficacious in the treatment of 
postoperative pain, nausea, and vomiting[11,12]. Various papers have 

described the use of periarticular injections of anaesthetic concoctions 

to relieve pain[13,14]. These drug cocktails commonly include 
combinations of nonsteroidal anti-inflammatory drugs (NSAIDs), 

local anaesthetics and opioids such as morphine.Concerns with the  
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use of periarticular steroids in this group of patients include the risk of 

postoperative infection and patellar tendon rupture. 
The aim of the present study is to determine difference between pain 
score in total knee replacement in patient with intra operative 

periarticular steroid infiltration vs without periarticular steroid 

infiltration in 1st month of post-surgery period. 

 

Materials and methods 

There are 200 patients scheduled in the present study conducted from 
March 2019 to December 2020. Eligible patients included patients 

were between the ages of 50 and 70 years. Out of 500 patients, 200 

patients were recruited, and one knee was randomly assigned to the 
intra operative periarticular steroid infiltration orwithout periarticular 

steroid infiltration. The steroid group received a periarticular steroid 

infiltration containing corticosteroid (40 mg of triamcinolone 

acetonide), and the non-steroid group received a periarticularwithout 

steroid infiltration.All patients received the same spinal anesthetic and 
multimodal protocol to improve pain relief. Spinal anesthesia, using 

0.5% bupivacaine, was administered by an anesthesiologist; 

throughout surgery, anesthesia was maintained with propofol using a 
target-controlled device. 

Preoperative clinical status was evaluated using the American Knee 

Society (AKS) knee and function scores, and Western Ontario and 
McMaster Universities Osteoarthritis Index (WOMAC) scores. 

Postoperative clinical evaluation was performed at 1 month using the 

same scales. 
Statistical analyses were conducted using SPSS for Windows Version 

15 (SPSS Inc., Chicago, IL, USA). Chi-squared test or Fisher’s exact 

test was used to determine the differences in categorical variables 
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(frequency of acute rescuer and incidence of wound complications). 

Continuous variables (pain, functional recovery and clinical score) 

were analyzed using Student’s t-test. An a priori power analysis using 

a 2-sided hypothesis test, at an alpha level of 0.05 and a power of 

80%, was used to determine the sample size statistical power. 

 

 

Results 

Table 1: Demographic data of the study groups 

 Non-steroid Steroid p-value 

Mean age (yrs) 64.6 60.5 0.205 

BMI (kg/m
2
) 28.20 25.5 0.350 

Weight (kg) 66.1 62.9 0.171 

Right side 70 65 0.750 

Left side 30 35 0.780 

Pre-Hb (g/dl) 13.7 13.5 0.367 

Post-Hb (g/dl) 10.9 11.0 0.650 

The demographic data was similar between the two groups (Table 1 and Graph 1). For patients in the group receiving steroid injection, 
significantly lower pain scores from the second postoperative day were noted. The pain level was significantly lower in steroid-treated knees 

compared to non-steroid treated knees on the night of the operation (VAS, 1.2 vs. 2.3; p=0.021).  

 

 
Figure 1: Demographic data of the study groups 

 

Table 2: Comparison of Postoperative Clinical Outcomes and Complications 

Parameters Non-steroid Steroid p-value 

Postoperative (1 month)  

AKS knee 94.6±3.7   
 

90.0±2.7 0.809 

AKS function 70.5±16.6  
 

75.0±19.1 0.605 

WOMAC pain 1.8±2.5   
 

1.6±2.6 0.765 

WOMAC function 18.6±7.5   
 

22.8±8.4 0.745 

The addition of corticosteroid did not increase the risk for wound complications, including infection or narcotic-related side effects, during the 

immediate postoperative period. 

Table 3: Comparison of results between the study groups 

 Non-steroid Steroid p-value 

Average LOS (days) 7.5 6.2 0.044 

Mean drop in Hb (g/dl) 2.8 2.5 0.072 

Drainage (ml) 246 281 0.450 

SLR on postoperative day (days) 2.8 2.3 0.084 
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Figure 2: Line diagram showing comparison of results between the study groups 

 

The steroid group was also able to achieve straight leg raise at a mean 

of 2.3 days compared to 2.8 days for the control group. The length of 
hospital stay was also shorter in the steroid group. The mean length of 

stay was 6.2 days in the steroid group compared to 7.5 days in the 

control group (p = 0.04). The mean drop in haemoglobin was lower in 
the steroid group by 0.5 mg/dl, although it was not statistically 

significant. There was no significant difference in the postoperative 

drainage between the two groups. (Table 2 and Line Diagram 2) 

 

Discussion 

Total knee arthroplasty (TKA) has been much improved recently and 

it is regarded as one of the most common and successful surgical 

procedurethat provides pain relief and improves function in patients 

with severe knee arthritis.The aim of the present study is to determine 
difference between pain score in total knee replacement in patient 

with intra operative periarticular steroid infiltration vs without 

periarticular steroid infiltration in 1st month of post-surgery period. 
TKA is associated with significant postoperative pain[15] and good 

pain relief allows effective rehabilitation[16]. Effective pain relief 

should be delivered pre-, peri- and postoperatively to prevent the 
establishment of pain hypersensitivity. Postoperative pain 

hypersensitivity is caused by the sensitisation of both the central and 

peripheral nervous system. Surgical trauma decreases the threshold 
for afferent nociceptors in the peripheral nerves, as well as increases 

the excitability of the central spinal neurons. Together, these changes 

result in an increase in the response to noxious stimuli and decrease 
the pain threshold at the site of the injured and surrounding uninjured 

tissues[13]. The administration of preemptive analgesics directly into 

the operative site has been shown to prevent central sensitisation and 

improve postoperative pain control[17]. 

Previous studies have shown that the mean serum concentrations in 

patients who received up to 30 ml of 0.5% bupivacaine were well 
below the toxic level[18]. Lombardi et al have found no perioperative 

complications related to the injection[14]. 

The most important finding of the current prospective study is that a 
periarticular infiltration containing a corticosteroid provided an 

additionalpain- relieving effect on the night of the operation but did 
not influence pain levels for the remainder of the postoperative 

period. This study also confirms the safety of a periarticular 

infiltration containing a corticosteroid for use in a multimodal 
analgesic protocol. 

The current findings support these earlier observations by 

demonstrating that a periarticular infiltration with a corticosteroid 

provides additional pain relief on the night of the operation. However, 

our findings are in contrast to those of another study that compared 
PIs with and without a corticosteroid and found no effect of the 

corticosteroid on pain relief and functional recovery[9]. 

This study also suggests that a PI with corticosteroid partially 
improves functional recovery. The steroid PI group was able to 

perform SLR earlier than the non-steroid PI group, but maximal 

flexion was same between groups. This finding concurs with that of a 
PI study by Koh, et al.[19], but most previous studies have reported 

that PI does not improve functional recovery[13,14]. 

The anti-inflammatory effect of corticosteroid stems from its 

inhibition of phospholipase A2, resulting in a reduction of the pro-

inflammatory derivatives of arachidonic acid[20]. Injection of 

corticosteroid into the surrounding tissues can thus provide effective 
pain relief by reducing the inflammatory response at the sites of the 

surgical trauma. 

 

Conclusion 

The present study has demonstrated the efficacy and safety of 

periarticular infiltration of corticosteroid, bupivacaine and 
epinephrine following TKA. Patients who received the steroid 

cocktail have reported better visual analogue pain scores and required 

less parenteral morphine postoperatively. Postoperatively, the steroid 
group was also able to perform straight leg raises earlier, had a shorter 

hospital stay and a smaller drop in haemoglobin.Further studies 

focused on sustaining a low level of pain level, without rebound, 
during the postoperative period should be conducted. In addition, 

corticosteroid PI did not increase perioperative complications after 

TKA, which confirms the safety of PI containing corticosteroid for 

use in a multi-modal analgesic protocol. 
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