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ABSTRACT

Background: Different treatment regimens of analgesia, nerve blocks, 
and epidurals are used for pain relief in Total Knee Arthroplasty (TKA). 
Local infiltration analgesia (LIA) is one of the modalities in which a cocktail 
combination of different medicines is infiltrated locally into the capsule, 
surrounding tissues, or intraarticular joint space. This study aims to 
analyze the effectiveness of periarticular injection of combination drugs 
(Bupivacaine, Ketorolac, and Morphine) during TKA for postoperative pain 
management.

Methods: This was an experimental comparative study. A total of 
150 patients who underwent primary unilateral TKA were randomly 
categorized into 2 groups (75 each). Group-A (control group) didn’t 
receive intraoperative periarticular injection and Group-B received the 
intraoperative injection of combined local analgesics and anesthetics 
(Bupivacaine, Ketorolac, and Morphine). Pain following surgery at 0, 1, 
and 2 postoperative days was recorded with visual analogue scale (VAS) 
whereas Knee Society Score was used to evaluate the pain and function 
pre-operative and 3 months post-operative. Statistical analysis was done 
using IBM SPSS software version 16.

Results: Patients receiving periarticular infiltration of combination drugs 
intraoperatively had lower VAS for postoperative pain (p<0.001) and this 
group also showed the reduced need for analgesia postoperatively.

Conclusions: Periarticular infiltration of the knee during Total Knee 
Arthroplasty is effective in the management of postoperative pain
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INTRODUCTION

The fear of post-operative pain in an elective 
procedure like Total Knee Arthroplasty (TKA) remains 
a big concern to patients making it an underused 
surgery.1 Pain threshold differs among individuals but 
severe post-operative pain affecting rehabilitation 
is reported in 50% of TKA patients.2 The role of 
adequate analgesia and anesthesia during primary 
TKA is discussed in literature3 and different treatment 
regimens of analgesia, nerve blocks, and epidurals 
are mentioned.4,5 Local infiltration analgesia (LIA) is 
one modality with a cocktail combination of different 
medicines infiltrated locally into the joint.4,6 But its 
superiority to other modalities is still not established. 
Though epidural analgesia has proven benefits, its 
multiple side effects make it a little risky choice.6-8 
Thus, the use of local combinations of analgesics at 
the surgical site with minimum side effects is a good 
choice.9 This study aims to analyze the effectiveness 
of periarticular injection of combination drugs 
(Bupivacaine, Ketorolac, and Morphine) during TKA 
for postoperative pain management.

MATERIALS AND METHODS

This was an experimental comparative study 
conducted from January 2019 to December 2019. 
The study was conducted at Joint & Bone Care 
Hospital, Salt Lake City, Kolkata, India and all cases 
were operated by a single surgeon. Ethical Clearance 
was taken from the institutional review committee 
of same institution (Ref. No. JBC/0001/19-20) before 
starting the study and informed consent was taken 
from all patients. All cases of painful osteoarthritic 
(degenerative/non-inflammatory) knee joints 
planned for primary unilateral TKA in specified study 
duration were included in this study. Elderly patients 
with hypertension and diabetes control with routine 
use of medicines were included. Patients with cardiac 
comorbidities, chronic kidney or liver disease, and 
allergic to drugs used in this study were excluded. 
Pre-operative evaluation and documentation of pain 
were done using the Visual analogue scale (VAS). 

The patients were randomly assigned to Group-A and 
Group-B on the alternate basis of odd and even number. 
One group (Group-A) didn’t receive the intraoperative 
periarticular injection and another (Group-B) 
received the intraoperative injection of combined 
local analgesics and anesthetics. All surgeries were 
performed under spinal anesthesia and those cases in 
which the modality of anesthesia has to be changed 
to GA intraoperatively were discarded from this study. 
The other intraoperative and postoperative anesthetic 
regimes were the same for both groups. Two vials 

(20ml each) of 0.25% Bupivacaine Hydrochloride 
Injection (2.5mg/8mg/1ml), 2 ampoules of ketorolac 
Tromethamine Injection (30mg/ml), and 1 ampoule 
of Morphine Sulphate Injection (15 mg/ml) were 
uploaded in a syringe of 50 ml (Figure 1). It was not 
diluted with Normal Saline or any other drugs. After 
completing the femoral and tibial bone cuts and just 
before placement of implants, these combination 
drugs were infiltrated using 20 gauge 1 and ½ inches 
long needles and targeting the 8 anatomical zones10 of 
the knee with abundant sensory innervations (Figure 
2). While infiltrating the posterior capsule (medially 
and laterally), care was taken to avoid infiltration into 
the popliteal artery. Pain following surgery at day 0, 
1st, 2nd, and 3rd postoperative days were recorded 
with VAS (0= No pain at all; 10 = maximum pain 
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Figure 1: Drugs used in “cocktail” combination of 
periarticular Injection of TKA

Figure 2: Periarticular Injection of “cocktail” com-
bination of drugs in posterior capsule (a. medial 
side, b. lateral side) and surrounding soft tissues 
(c. medial side, d. lateral side)
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possible). Knee society score was used to evaluate the 
pain and function pre-operative and 3 months post-
operative. 

Throughout the study duration, in total 177 patients 
underwent TKA.  Out of them, 12 patients didn’t meet 
the inclusion criteria and 15 patients declined to 
participate in the study. Hence total of 150 patients 
were included in this study with 75 each for the 
Group-A and Group-B.  Mean VAS score of both 
group was compared by using independent sample 
t-test and bivariate correlation was analysed using 
IBM SPSS software version 16.

RESULTS

There were 75 patients in both groups with comparable 
mean ages (Table 1). The Control group (group A) had 
13 males and 62 females whereas the periarticular 
injection group (group B) had 25 males and 50 females. 
Females outnumbered males in both groups and 
overall, as well. In the control group (group A), more 
left knees were operated whereas more right knees 
were operated in the periarticular injection group i.e., 
Group B (Figure 3). The pain of patients was recorded at 
6 hours’ post-surgery (VAS0), on the 1st postoperative 
day (VAS1), 2nd postoperative day (VAS2), and 3rd 
postoperative day (VAS3) in both groups A & B and 
it showed significantly better results in periarticular 

Figure 3: Frequency of knees operated in both 
groups

Figure 4: Functional improvement after surgery 
shown by Knee Society Score
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injection group (Table 2). The Independent Samples 
t-test which is used for comparison of Means between 
two independent groups showed significant difference 
in means between the control and injection groups 
on each day. These differences were statistically 
significant as demonstrated by the P-values (<0.05) 
on days 0, 1, 2 & 3 (Tables 2).  The Knee Society Score 
showed functional improvement in both groups at 3 
months’ follow-up and only a marginal difference in 
functional score was seen in the injection group which 
wasn’t statistically significant (Figure 4). 
Patients of the control group demanded more 
postoperative additional analgesia (though both 
groups followed the same postoperative analgesia 
regime) in comparison to the periarticular injection 
group. Regarding postoperative complications, 
1 patient from each group developed a wound 
infection which was managed with debridement and 
intravenous antibiotics. One more patient developed 
cellulitis from the injection group which was managed 
with intravenous antibiotics.

DISCUSSION

It’s well established now that total knee arthroplasty 
has brought incredible changes in patient’s life 
suffering from degenerative joint disease. Despite 
this, TKA is still an underused procedure and one 
major reason behind that is the fear of postoperative 
pain.1 Bone or soft tissue injuries during surgery, 
tourniquet application, and hyper-perfusion following 
its release are the postulated hypotheses in literature 
for this pain.11,12 People have different thresholds to 
this pain11 and as no “gold standard” regimen exists 
for this post-operative pain management, individual 
surgeons have their protocols.3 A multimodal 
technique named “local infiltration analgesia (LIA)” 
is considered safe, effective, and practical for the 
purpose.13,14 LIA not only reduces the post-operative 
analgesics requirements but also reduces hospital 
stay.15 

Different cocktail combination of medicines and 
different modalities of its administration has been 
mentioned in literature. In a study by Ranawat and 
Ranawat,1 they have used 0.5% bupivacaine, morphine 
sulfate, epinephrine, methylprednisolone acetate 
(excluded in diabetics and immunocompromised), 
cefuroxime, and normal saline as a cocktail for 
intraoperative injection. This cocktail injection was 
given before insertion of liner or doing reduction 
and even after the reduction. A similar protocol was 
used in another study by Parvataneni et al.2 In our 
study, we used a cocktail of only 3 drugs (0.25% 
bupivacaine hydrochloride, ketorolac tromethamine, 

and morphine sulfate) and the cocktail was injected 
before insertion of implants only. No steroids or 
antibiotics were used in our cocktail injection. Despite 
variation in components of cocktail medicines, the 
good results shown in our study support the belief 
postulated by the above studies1,2 that effective pain 
control can be achieved by the right cocktail in the 
right patient.

Even the use of pre-emptive analgesia in reducing 
postoperative pain following TKA is mentioned 
in the literature.1,2,16 This prevents induction of 
central sensitization preempting the post-injury 
hypersensitivity.16 We didn’t use any kind of such 
pre-operative analgesia in our study. Early opening of 
tourniquet leads to reactive hyperemia, bleeding, and 
subsequent washout of injected medicines lowering 
the effect of cocktail drugs. Klasen et al recommend 
a minimum of 15 minutes for release of tourniquet 
following periarticular infusion of drugs.11 In our 
study, the intraarticular cocktail injection was given 
just before inserting implants and with a tourniquet 
on. The tourniquet was released only after complete 
colure of skin incision and application of compression 
bandage which was arbitrarily more than 20 minutes 
since the cocktail injection.  

Regarding complications, none of the patients in 
the injection group experienced any intraoperative 
serious problems following cocktail infiltration. 
But cases with cardiac complications following 
periarticular injection have been reported in the 
literature.3 Postoperative wound infection was 
evident in both groups and was comparable. 

Most of the patients were from urban areas with 
good accessibility of mobile phone and they made 
timely follow up visits. None of the patients were 
lost in follow up and this was one of the biggest 
strengths of our study. However, our study has 
some limitations. A relatively small sample size 
was one even though the sample size of 75 in one 
group was enough for comparative analysis. All 
joints undergoing TKA were with non-inflammatory 
pathology (degenerative joints) only. It would have 
been interesting to see results in TKA of inflammatory 
pathology (Rheumatoid joints) where synovitis leads 
to more pain. There even exist confounding biases 
like variability in patients’ tolerability to pain and use 
of postoperative systemic analgesia. 

CONCLUSION

Patients receiving periarticular infiltration of 
combination drugs intraoperatively had lower 
VAS for postoperative pain (p < 0.001) and this 
group also showed the reduced need for analgesia 
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postoperatively. Hence, periarticular infiltration of 
the knee during Total Knee Arthroplasty is effective 
and safe in the management of postoperative pain.
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