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Abstract 
Objective: Study the roll of periarticular anesthetic regimen on postoperative pain, rehabilitation, and 

length of Hospital stay after Total knee Arthroplasty. 

Method: This is a non-Randomised Prospective study carried out at Ark hospital, Andheri Mumbai, from 

Jan 2016 to May 2017. This is a comparative study between two group. Group 1 have 26 patients 

(21female, 5 male) and Group 2 have 25 patients (20 female, 5 male) from this hospital. Group 1 (study 

group): - comprises of patients who had received a Periarticular infiltration with following combination 

before wound closure. Inj. Bupivacaine (0.5%) + Inj. cefuroxime 1.5gm + Inj. Buprenorphine 

(0.3mg/ml). Group 2 (control group):- comprises of patients who had received a Periarticular infiltration 

same as above but, without Buprenorphine and Bupivacaine before wound closure. All patients were 

operated by same technique by medial parapatellar incision.  

Result: The majority of the patient were from the age group of 61-78 yr in both groups. There was no 

significant difference between two groups in terms of gender wise distribution. There were no significant 

differences among 2 groups for Nausea, vomiting, constipation, sedation, diabetes, hypertension and 

ischemic heart disease. Hypertension was present in maximum number of patients.. In group 1 patients 

were more actively participate in rehabilitation programme and obtain higher patient satisfaction as 

compare to group 2. The average hospital stay in group 1 was 4.06 days and in group 2 was 5 days. 

Conclusion: Periarticular infiltration technique with multimodal drugs after TKA can significantly 

improve pain control both during rest and on movement and hence patient more actively participate in 

rehabilitation programme and obtain higher patient satisfaction. It can significantly reduce the opioid 

related side effect, early discharge from the hospital and therefore is cost effective. 

 

Keywords: TKA (Total knee arthroplasty), LIA (Local infiltration analgesia) 

 

Introduction  

The knee joint is the largest and most heavily loaded joint of the human body [1]. In the knee 

joint, the bones, cartilage, menisci, joint capsule, ligaments, muscles, and tendons interact in a 

unique manner, providing both stability and mobility [2]. Osteoarthritis (OA) also known as 

degenerative arthritis or degenerative joint disease or osteoarthrosis, is a group of mechanical 

abnormalities involving degradation of joints, including articular cartilage and subchondral 

bone [3]. OA knee increases with age (older than 50 years), especially in women [4]. Additional 

factors that increase the risk of developing OA of the knee include genetics and obesity 
[5].Other risk factors includes joint hypermobility or instability, specific occupation or sports 

stress (e.g., with high impact loading with farming or soccer), peripheral neuropathy, injury to 

the joint, history of immobilisation, repetitive knee bending or heavy weight lifting, and strong 

family history. Osteoarthritis (OA) of the knee is a common cause of pain and disability in the 

aging population of the world [6]. Conservative therapy in OA comprises of non-steroidal anti 

inflammatory drugs, physiotherapy, modification of life style and nutritional supplements [7, 8]. 

These modalities may just postpone the final surgical interference by few years. During this 

period of time pain due to OA decrease the physical activity in patients with a real negatively
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impact on the quality of life [9]. The QOL in general is 

described as limitations in daily essential activities which 

could further impact the health of the older adults. and 

intervention could improve such health. Waimann et al. [10]. 

reported that patients after joint replacement had significant 

improvements in health related quality of life so Total knee 

has become an acceptable method of surgical management for 

severe, disabling arthropathy. In 1972, John Insall, designed 

what has become the prototype for current total knee 

replacements. TKA often produces severe acute pain that can 

become chronic in a high proportion of cases. A recent 

observational study [11] quantified the incidence of persistent 

pain as 36% after primary knee arthroplasty, and showed that 

the most important independent predictor of persistent pain 

was the degree of pain relief in the first week after operation. 

Thus the post-operative pain management is crucial aspect 

TKR, which affects patients satisfaction and dictates recovery 

and rehabilitation after surgery. 

The traditional techniques for immediate post-operative TKA 

pain management are intravenous patient controlled analgesia 

(PCA), opioids or epidural analgesia [12, 13] but these 

techniques has sigiicant side efect like nausea and vomiting, 

hypotension confusion, constipation, urinary retention, 

sedation, respiratory depression. Numerous studies about 

periarticular infiltration with standard mix such as local 

anesthetic (bupivacaine, ropivcaine) combine with analgesic 

(NSAIDs/opioids), adrenaline and antibiotic cefuroxime 

sodium, all of these combinations are reported possess good 

efficacy in controlling post op pain. However, the proper 

dosage and composition of injection cocktail have not 

established and needs further study. 

We conducted this study with aim to evaluate the Study the 

Roll of periarticular Anesthetic Regimen on Postoperative 

Pain, Rehabilitation, and Length of Hospital Stay after Total 

knee Arthroplasty.  

 

Local infiltration analgesia (LIA)  

The limitations of the previously-mentioned methods of 

postoperative analgesia might have inspired [14] Drs. Kerr and 

Kohan in Sydney, Australia to develop a multimodal wound 

infiltration technique for control of acute postoperative pain 

following knee and hip replacement surgery, Known as local 

infiltration analgesia (LIA) [15], this method is based on 

systematic infiltration of a mixture of ropivacaine, ketorolac 

and adrenaline around all the structures subjected to surgical 

trauma. In contrast to epidural analgesia and peripheral nerve 

blocks, multimodal infiltration is cheap and requires only 

limited technical skills. LIA reduces postoperative pain at its 

origin without loss of muscle strength, decreases opioid 

consumption, improves lower-limb function, limits 

postoperative complications, decreases operating room time 

and shortens hospital stay [16-24]. Busch et al. in TKR observed 

a significant reduction in PCA use over the first 24 hours and 

improved patient satisfaction with patient who had received a 

multimodal infiltration consisting of ropivacaine, keterolac, 

epimorphine and adrenaline [25]. There is a growing body of 

evidence to support the use of local infiltration techniques. 

The majority advocate the use of local infiltration in TKR but, 

number of questions remain unclear. In our study we used the 

combination of inj. Bupivacaine 0.5%), Inj. cefuroxime 

1.5gm, Inj. Buprenorphine (0.3mg/ml) in diluted form 

according to their weight. 

 

Surgical technique for injection of local infiltration: 

Periarticular infiltration in TKA is a technique where a 

cocktail of drug combination is injected in the peri-articular 

soft tissues such as posterior capsule, medial and lateral 

collateral ligaments, quadriceps mechanism and peripatellar 

tissue at the end of the surgery [26]. Injection of the mixture is 

avoided in the posterolateral corner to prevent inadvertent 

injury to the peroneal nerve. 

 

Material and method: This is a non-Randomised 

Prospective study carried out at Ark hospital, Andheri 

Mumbai, from Jan 2016 to May 2017. This is a comparative 

study between two group. Group 1 have 26 patients 

(21female, 5 male) and Group 2 have 25 patients (20 female, 

5 male) from this hospital. The study population comprised of 

both male and female patients admitted in ark hospital, 

Andheri for knee arthritis and underwent primary Total knee 

Arthroplasty between Jan 2016 to May 2017 by the same 

surgeon. All patients who underwent Primary Unilateral Total 

Knee Arthroplasty between Jan 2016 to May 2017 by the 

same surgeon and had local infiltration analgesia were 

included in this study and patients with inflammatory arthritis, 

American society of anesthesiology (ASA) score >3, co-

morbidity like uncontrolled diabetes mellitus, cancer, chronic 

alcoholic, neurologic diseases were excluded. 

 

Study Group  

Group 1 (study group): - comprises of patients who had 

received a Periarticular infiltration with following 

combination before wound closure. Inj. Bupivacaine (0.5%) + 

Inj. cefuroxime 1.5gm + Inj. Buprenorphine (0.3mg/ml). 

Group 2 (control group):- comprises of patients who had 

received a Periarticular infiltration same as above but, without 

Buprenorphine and Bupivacaine before wound closure, this 

group is localy infilterared by Inj. cefuroxime 1.5gm in 

diluted solution. Calculation of dose of Bupivacaine and 

buprenorphine done by following formulas. 

inj. Bupivacaine 0.5% = 2/5x body weight= ml, inj. 

Buprenorphine (0.3mg/ml) = 2/5xbody weight= ml, Inj. 

supacef =1.5gm diluted in 10ml normal saline. The total 

calculated volume is mixed t chan diluted with normal saline 

50 ml and then total volume of cocktail mixture is infiltrated 

in periarticular area acording to protocol. 1 ml Bupivacaine 

(0.5%)=5.0mg. 1ml Buprenorphine (0.3mg/ml). =0.3mg. 

After a thorough pre-op evaluation all patients were taken up 

for surgery by the same surgical team under regional 

anesthesia if not possible general anesthesia.  

All patients were operated by same technique by medial 

parapatellar incision. After exposure femoral and tibial 

preparation done. Trial prosthesis inserted and alignment and 

stability checked. After satisfactory reduction, the patella was 

prepared and peg holes made for resurfacing. But before final 

cementing of implant with bony surface, periarticular 

infiltration is given. The patient’s knee was immobilized in a 

Jones compressive bandage immediate post operatively. 

Postoperatively pain is controlled by other modalities such as 

i.v paracetamol 8 hourly and aceclofenac suppositories twice 

were used for all patients. For the patients operated in the 

morning hours, drain was removed next day afternoon at 12 

pm. For the patients operated after 12 pm, the drain was 

removed on next day at 4pm i.e. 24 hours after the closure. 

Dressing change was done after 24 hour for all patients. 

Patients who were operated in the morning were mobilized on 

the same day evening and those operated in the afternoon 

were made to stand next day morning. DVT (Deep Vein 

Thrombosis) prophylaxis done by mechanical method and 

subcutaneous Low Molecular Weight Heparin. Patients were 
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followed up at 2 weeks, 6 week and 3 month.  

 

Observation and Results 

Age and sex- The majority of the patient were from the age 

group of 61-78 yr in both groups. The youngest patient was 

61 years of age in group 1and 68 years in group 2 and the 

oldest patient was 78 years in both groups. The mean age was 

69.76 for group1 and 69.14 for group 2 with p value (0.8) 

there was no significance difference in mean age of both 

groups. There was a female predominance in our study. In 

group 1: 21 patient (80.76%) were female and 5 patient 

(19.24%) were male, in group 2 :20 patient(80%) were female 

and 5(20.0%) patient were males. There was no significant 

difference between two groups in terms of gender wise 

distribution.  

 

Postoperative complication: There were no significant 

differences among 2 groups for Nausea, vomiting, 

constipation, sedation. There were no significant differences 

among 2 groups for incidence of diabetes, hypertension and 

ischemic heart disease. Hypertension was present in 

maximum number of patients.  

 

Pain scores: The average vas score for 0-6hrs at rest 0.97 and 

at movement 2.13 for group 1,similarly in group 2 vas score 

at rest 1.39 and at movement 2.53.The p value( p=0.09) 

shows no significant difference between vas score for 0-6hrs 

at rest and movement between.  

The average vas score for 6-24 hrs in group 1 at rest 1.0 and 

at movement 2.24 for group 2 at rest 1.67 and at movement 

2.67. The p value at rest for vas score (p=0.003) shows 

significant difference between group1 and group 2 but p value 

at movement (p=0.052) does not show any significant 

difference. The average vas score for 6-24 hrs in group 1 at 

rest was 0.85 and at movement it was 1.91 similarly in group 

2 at rest vas score 0.97and at movement 2.0.the p value 

(p=0.50) shows no significant difference between vas score 

between group 1 and group 2. The average vas score for 48 

hrs in group 1 was 1.52 and in group 2 was 1.86.The p value 

(p=0.015) shows significant difference. 

 

Physical Therapy Participation: There was no significant 

difference two groups for active SLR (STRAIGHT LEG 

RAISE TEST). In both group on 1day no patient was able to 

perform active SLR TEST. On day 2 in group 1 only 2 (7.7%) 

people and in group 2, 6 people ( 24 %) was able to perform 

active SLR TEST, However maximum number people were 

able to perform active SLR TEST on 3 day 20 people (76.9%) 

in group 1 and 13 people (52%) in group 2. In group 1 

patients were more actively participate in rehabilitation 

programme and obtain higher patient satisfaction as compare 

to group 2. 

 

Hospital stay: The average hospital stay in group 1 was 4.06 

days and in group 2 was 5 days. the p value shows significant 

difference in hospital stay between two groups.  

 

Discussion 

Total knee arthroplasty is a procedure that can improve 

quality of life, and it is performed in increasing numbers 

every year because of the increase in the elderly population 

due to improved medical technology. However, the problem 

is that patients avoid this operation because of post operative 

pain, which affects patient satisfaction and delays recovery 

and rehabilitation. There are many modalities to improve 

operative pain control, such as femoral nerve blocks, epidural 

anesthesia, and periarticular injections. These modalities have 

been shown to reduce post-operative pain and increase patient 

satisfaction. Periarticular injection was reported to have good 

efficacy in controlling pain, cost effectiveness, a few side 

effects, and ease of use. This method can be used by every 

surgeon without further training, unlike techniques like 

epidural anesthesia or femoral nerve blocks, which require 

experience and further training. Many studies about 

periarticular injection have reported good results from various 

medications and combinations, such as ropivacaine, ketorolac, 

epinephrine, bupivacaine, morphine sulfate, 

methylprednisolone acetate. All of these combinations were 

reported with good efficacy to control pain with a few 

complications. However, there have not been studies that 

show which of the medications in these combinations has the 

most important role in improving post-operative pain control. 

In our study mean age was 69.76 for group 1and 69.13 for 

group 2, the majority of the patient were between the age 

group of 61-78years in both groups.  

There was a female predominance in our study. In group 1: 21 

patient (80.76%) were female and 5 patient (19.24%) were 

male, in group 2 :20 patient(80.0%) were female and 

6(20.0%) patient were males.  

ISHKS [27] joint registry of India also shows female 

predominance in TKA surgery. It shows 25% male and 75% 

female and average age 64.4year. The statical analysis of pre-

operative parameter such as age, height, weight BMI did not 

show any significant difference, there were no pre-operative 

confounding factors both groups were comparable.  

There is no anesthetic or surgical complication in our study 

population In our study the average vas score for 48 hrs in 

group 1 was 1.52 and in group 2 was 1.86. the p value 

((p=0.015) shows significant difference. However the pain 

score in both group is less. 

Kelley et al. [28] also reported significant synergistic analgesic 

effect of ropivacaine, ketorolac, epinephrine, and clonidine by 

comparison of four different drug combinations.  

Bazin et al. [29]. in their study shown that buprenorphine with 

local anesthetic in brachial plexus block improve analgesic 

duration.  

Our study also show better post op analgesia with 

buprenorphine infiltration in group 1 after total arthroplasty. 

There is no significant difference between group 1 and group 

2 on opoid related side effects such as nausea, vomiting. 

constipation, diarrhea, itching and severe side effects like 

respiratory depression, sedation. No wound complications 

were found in either group of patients at two-week post 

operative follow up.  

PARK et al. [30] in their study on various analgesic mixture 

such ropivacaine. morphine ketorolac, for periarticular 

infiltration in TKR, concluded no difference in incidence of 

side effect such as nausea, vomiting, diarrhea, respiratory 

depression and sedation. 

Vendittoli et al. [31] also, reported that periarticular infiltration 

with ropivacaine, ketorolac, adrenaline, showed a reduction in 

narcotic requirements at 48 hours after the operation with 

minimal side effects to patients when compared to the control 

group.  

Parvataneni et al. [32] studied the efficacy of local intra-

operative injection with a combination of 0.5% bupivacaine, 

morphine sulfate, epinephrine methylprednisolone acetate, 

cefuroxime, and normal saline in total hip and total knee 

replacement patients. This study demonstrated a reduction in 

the pain score at 72 hours after the operation, a decreased 
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hospital stay, and increased satisfaction scores when 

compared with the control group.  

Our study results also shows no difference in opioid related 

side effect such nausea vomiting itching sedation etc., in both 

groups. There was no significant difference between two 

groups for active SLR (Straight Leg Raise Test). In both 

group on day 1 no patient was able to perform active SLR 

TEST. On day 2 in group 1 only 2 (5.9%) people and in group 

2, 6 people (20.0%) was able to perform active SLR TEST. 

However maximum no. people were able to perform active 

SLR TEST on 3 day 20 people (58.8%) in group 1 and 13 

people (42.3%) in group 2 The average hospital stay in group 

1 was 4.06 days and in group 2 was 4days.The p value 

(p=0.09) shows no significant difference in hospital stay 

between two groups Various studies also show reduce in 

hospital stay when periarticular infiltration is given. Vaishaya 

et [33] had shown the average length of hospital in periarticular 

infiltration group is less around 4.5 days compare to control 

group 5.7 days periarticular infiltration consists of opioid 

(Morphine), a non-steroidal anti-inflammatory drug 

(Ketorolac), a long-acting local anesthetic (Bupivacaine), and 

an antibiotic (Gentamycin), with Adrenaline. Parvataneni et 

al. studied the efficacy of local intra operative injection with a 

combination of 0.5% bupivacaine, morphine sulfate, 

epinephrine, methylprednisolone acetate, cefuroxime, and 

normal saline in total hip and total knee replacement patients.  

Our study has several limitations which include the low 

number of observations and the data were collected from 

single centre. For better and comprehensive results 

multicenter study is required. Some limitations apply to 

finding of study, since this study was done without a placebo 

control group. No side-effects have been reported with the use 

of periarticular infiltration, but long-term and large-scale 

safety studies are required to make final conclusions 

regarding safety In summary we can say that periarticular 

infiltration is simple and cost effective technique for post-

operative pain management in TKR. Adding buprenorphine 

and bupivacaine in cocktail mixture as periarticular 

infiltration reduce post morphine consumption, provide 

effective pain control without increasing any side effects. The 

clinical relevance of our study is that the combination of 

bupivacaine and buprenorphine can be a good option for 

periarticular injection following TKA in terms of synergistic 

analgesic effect and efficiency of drug combination. 

 

Conclusion  

 Periarticular infiltration technique with multimodal drugs 

after TKA can significantly improve pain control both 

during rest and on movement and hence patient more 

actively participate in rehabilitation programme and 

obtain higher patient satisfaction.  

 It can significantly reduce the opioid related side effects. 

Periarticular infiltration technique allows improved 

rehabilitation program and early discharge from the 

hospital and therefore is cost effective.  

 Our study has provided information about one aspect of 

the periarticular infiltration technique, that is, the effect 

of adding buprenorphine and bupivacaine to the solution. 

We observed that the addition of buprenorphine and 

bupivacaine to the LIA solution results in better analgesia 

in the early postoperative period (48 hrs) and earlier 

readiness for hospital discharge. 

  Our study has also individualized the periarticular 

infiltration cocktail drug dose as per patients body 

weight.  
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