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A Randomized Clinical Trial Assessing the Efficacy of 
Periarticular Injection (LIA) during Total Knee Joint 
Replacement in the Asian Population
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Ab s t r Ac t 
Introduction: Osteoarthritis patients usually come very late in the natural course often having bilateral involvement of degenerative changes. 
Patients are counseled and advised for staged procedures, however, after the first knee surgery, due to postoperative pain, the majority of 
them are reluctant to undergo total knee arthroplasty (TKA) in the other knee. We did a prospective randomized double-blind control study 
comparing the amount of analgesic required in the immediate postoperative period in those patients who received a periarticular cocktail 
injection and those who did not, following TKA.
Materials and methods: This was a single-center prospective randomized controlled, double-blind, clinical analysis comparing 126 patients 
receiving intraoperative analgesia cocktail and control group during TKA. Group I (n 72) received local infiltration of analgesic (LIA), group II (n 
54) did not receive any injection. Patients were assessed for pain in terms of visual analog scale (VAS) score, postoperative analgesia requirement, 
and knee range of motion.
Results: The mean postoperative Oxford knee score at 2 months of group I was 30.47 (SD 4.45) compared with group II was 30.30 (SD 5.44). 
There was a significantly lower mean VAS score (3.16) in group I than group II (7.45) and was statistically significant with a p value of 0.0005. At 
the end of 2 months, both the groups had similar degrees of range of motion.
Conclusion: Local infiltration of analgesia during TKA with our combination of drugs effectively reduces postoperative pain and decreased 
analgesic consumption, without adding much to the cost of the surgery and also significantly improves patient compliance and rehabilitation.
Keywords: Asian population, Pain management, Periarticular injection, Total knee arthroplasty.
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In t r o d u c t I o n 
Total knee arthroplasty (TKA) is the most successful procedure for 
treating knee osteoarthritis. Though the patient seeks surgery for 
pain relief, it is often associated with considerable postoperative 
pain.1 The association of pain is the cause of postoperative 
dissatisfaction, delayed rehabilitation, and resultant poor functional 
outcome.2 Often in clinical settings where the patient comes very 
late in the natural course of osteoarthritis have bilateral involvement 
of degenerative changes in our scenario. Patients are counseled and 
advised for staged procedures; however, after the first knee due to 
postoperative pain, most of them will be reluctant to undergo TKA 
in the opposite knee.

There are many modes of postoperative analgesia epidural 
pumps, patient-controlled analgesia, femoral nerve blocks, 
adductor canal blocks, and continuous infusion into the knee. 
Patient-controlled analgesia with opioids is accompanied by nausea 
and vomiting. Epidural analgesia is associated with neurogenic 
bladder, spinal headache, and risk of infection.3 Femoral nerve 
blocks in some patients have poor quadriceps function and 
hence cause a problem in the physiotherapy in the immediate 
postoperative period. Intra-articular injection of analgesics appears 
to provide pain relief at the site of requirement and decreases 
the dosage of postoperative opioid consumption.4 We did a 
prospective randomized double-blind control study comparing 
the postoperative analgesia used and pain relief in those patients 
receiving a periarticular injection and those who did not, following 
TKA.

MAt e r I A l s A n d Me t h o d s 
This was a single-center prospective randomized controlled, 
double-blind, clinical analysis done at PIMS, Madurai, comparing 
126 patients receiving intraoperative analgesia cocktail with the 
control group undergoing TKA. The purpose was to evaluate the 
efficacy of the cocktail injection without the use of steroids in the 
Indian population to rule out any chances of infection that may 
be attributable to steroids. Scientific Research Committee (SRC) 
approval of the hospital was obtained and patients were randomly 
allocated with simple randomization, using the computer-
generated randomization tables into two groups. Inclusion criteria 
consisted of patients of both sexes with grade III or IV osteoarthritis 
knees (Kellgren and Lawrence system), ability to give informed 
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consent, and cooperation were included in the study. Exclusion 
criteria consisted of major psychological problems, hypersensitivity 
to local anesthetic agents, abnormal liver or renal function tests, 
and multiple comorbidities that may impair the excretion of drugs. 
All eligible patients were screened with detailed demographic 
medical and clinical history. After informed consent was obtained, 
patients received detailed instructions from the team concerning 
the treatment. Patient involvement was entirely voluntary and 
each patient had the opportunity to refuse the treatment protocol.

The sample size was determined after consulting with the 
statistical team. The collected data were analyzed with IBM.SPSS 
statistics software 23.0 Version. To describe the data, descriptive 
statistics frequency analysis and percentage analysis were used for 
categorical variables and the mean and SD were used for continuous 
variables. To find the significant difference between the bivariate 
samples in paired groups the paired sample t-test was used and for 
independent groups, the unpaired sample t-test was used. To find 
the significance in categorical data, Chi-square test was used. In the 
above statistical tools, the probability value 0.05 was considered 
as a significant level.

te c h n I q u e 
Randomized patients were taken up for surgery under regional 
anesthesia with epidural catheter in situ for both groups. 
Preoperative antibiotics were given and all patients underwent 
TKA through a midline incision and medial parapatellar arthrotomy 
under tourniquet. Standard release with cuts are taken, ligaments 
balanced, the flexion-extension gap balance achieved with trial 
implants. Wash was given, cleared of all debris, and the bone bed 
is prepared for cementing. Before implantation group I received 
periarticular local infiltration of analgesic (LIA) which is 150 mg of 
ropivacaine, 2 drops of adrenaline, 10 mg of morphine constituted 
with normal saline to make total volume to 100 mL. Local infiltration 
of analgesic is injected into medial meniscus capsular attachment, 
lateral meniscus capsular attachment, posteromedial capsule, 
posterolateral capsule, suprapatellar pouch/synovium, and around 
quadriceps tendon with only 5–6 mL of cocktail to diffuse per pass 
(Figs 1 to 6). Next cementing of the definitive implants done. Group 
II did not receive any cocktails. A three-layered watertight closure 
was done with a drain. Tourniquet was released. Postoperatively 
standard rehabilitation protocol was followed. Drains were kept 

in suction mode, clamped for the first 4 hours, and later opened 
with periodic assessment of drain collection which was removed at 
24 hours. Patients were assessed for pain in terms of visual analog 
scale (VAS) score and also when the patient did complain of pain 
and analgesia was given.

Analgesia during the postoperative days (1–5) was standardized 
for all patients. The epidural pump was used with 0.2% ropivacaine 
(240 mL) + 500 μ fentanyl @ 5 mL/hour. it was connected only after 
the patient started complaining of pain. The epidural catheter was 
removed after 48 hours. Patients who reported moderate to severe 
pain (i.e., VAS >3) were given intravenous 1 g paracetamol as rescue 
medication by the nursing staff who was blinded to the study. No 
narcotics/sedatives were used for pain relief apart from that used in 
an epidural pump. Postoperative ankle pumps and standing were 
started the same evening. Static quadriceps and high sitting were 
allowed from the next morning. Straight-leg raise (SLR) started as 
soon as the patient became comfortable. The range of movement 
of the operated knee was documented daily by a physiotherapist 
who was also blinded. Following discharge, all patients were given 
a standard discharge analgesic medication and the rehabilitation 
protocol. All the data were collected, assessed preoperatively, on 
the first postoperative day, day 6, at 4 weeks and 8 weeks.

re s u lts 
One hundred and forty patients were assessed out of which 126 
patients were included in the study, their basic demographic profile 
is given in Table 1. Out of which 14 patients were excluded. Eight 
patients refused to give consent to participate in the study. Six 
patients were excluded as the anesthetist deemed them not fit for 
TKA. Of 126 patients, 72 patients (57%) were in group I who received 
LIA, and the rest were in group II (n 54, 43%). No patients were lost 
to follow-up. The mean age of group I was 63 years compared 
with 59.69 years of those who did not receive LIA, which was not 
statistically significant (Table 2).

The mean preoperative Oxford knee score was 13.44 (SD 3.865) 
in group I. The mean Oxford knee score of group II was 11.70 (SD 
2.072). The mean postoperative Oxford knee score at 2 months of 
group I receiving LIA was 30.47 (SD 4.450) compared with group II 
was 30.30 (SD 5.44). This was statistically not significant (Table 2).

During the early postoperative days, (1–5) pain was significantly 
less in group I compared with group II which was assessed by VAS. 

Fig. 1: Infiltration into medial gastrocnemius and capsule Fig. 2: Infiltration into lateral gastrocnemius and capsule
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There was a significantly lower mean VAS score (3.16) (Table 2) in 
group I than group II (7.45) (Table 2) and was statistically significant 
with a p value of 0.0005 (Table 3). There was an increased analgesia 
requirement in group II up to postoperative day 3. The mean total 
analgesic consumption at day 3 postoperative day was significantly 
less in group I (1.22) (Table 2) compared with group II (5.67) (Table 2), 
positive correlation with a p value of 0.0005 (Table 3).

The results from both the groups are shown separately in 
Tables 4 and 5. On the 3rd postoperative day, patients who received 
the intra-articular injection were able to do more degrees of flexion 
than those who did not receive it. Significantly patients in group I 
were able to do active straight leg raise (ASLR) on a postoperative 
day 1 than in group II. Duration to start ASLR and time to discharge 
was significantly reduced in group I than in group II.

The mean amount of drain collected was significantly less in 
those receiving LIA, group I had a mean of 162.50 mL (SD 62.536 
mL) (Table 2) compared with 403.70 mL of group II (SD 114.29 mL) 
(Table 2), which was statistically highly significant with a p value of 
<0.0005 (Table 3).

At the end of 2 months, patients in both groups had similar 
degrees of range of motion. Both the groups had four cases of 
nausea which was treated symptomatically. No patient in either 

group experienced serious adverse events such as respiratory 
distress, or local anesthetic intoxication. None of the patients 
in either group reported any surgical site infection or reported 
disruption of the extensor mechanism. In our study, no cases with 
single-stage bilateral total knee replacement were done.

dI s c u s s I o n 
Total knee arthroplasty is an effective treatment for osteoarthritis 
and is performed with several goals, but the primary being pain 
relief and improved function. Due to the poorly controlled pain 
postoperatively, the patient’s ability to do physical activities 
is reduced with disturbance of sleep.5,6 Pain is the third most 

Fig. 5: Infiltration into quadriceps tendon, vastus medialis and 
suprapatellar pouch

Fig. 3: Infiltration into medial meniscus and capsule Fig. 4: Infiltration into lateral meniscus and capsule

Fig. 6: Infiltration into rectus and quadriceps tendon and suprapatellar 
area 

Table 1: Demographic profile

Group I Group II
n 72 54
Male/female 16/56 16/38
Age 63.69 59.67
Left/right 40/32 24/30
Diabetes/hypertensive 44/52 36/40
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common medical cause of delayed discharge after surgery. 
Unrelieved pain prolongs the stress response, adversely affecting 
patients’ recovery rate.7 Studies have reported a significantly 
lower satisfaction rate after TKA than after total hip arthroplasty 
due to postoperative pain.8,9 Postoperative pain is of concern for 
patients, and adequate analgesia countermeasures are necessary 
which facilitates early and effective rehabilitation after TKA. The 
optimal form of pain relief should be instituted preoperatively, 
perioperative and postoperative period to avoid the establishment 
of pain hypersensitivity.10 The pain may be a result of direct trauma 
to the bone and soft tissue, or hyperperfusion following tourniquet 
release.11 The surgical trauma results in peripheral sensitization by 
decreasing the threshold of the afferent nociceptive neurons and 
also increases the excitability of spinal neurons by sensitization. 
Intraoperative cocktail injection of analgesia facilitates direct 
visualization and precise placement of the needle into the 
traumatized tissues and nerve endings. Also, the local concentration 
of the drugs within the traumatized tissue increases the analgesic 
duration and reduces the loss from the wound.12

The active ingredients of the infiltration mixture we used were 
morphine, ropivacaine, and adrenaline. Morphine acts on the opioid 
receptors that are present in the peripheral inflamed tissues.13 These 
receptors are expressed within hours after surgical trauma and 
mediate the afferent sensory input to the central nervous system.14 
Certain trials have shown reduced pain scores and lower need for 
opiate analgesia with intra-articular infiltration of local anesthetic 
agents,12,15 whereas some studies do not show the same.16,17 The 
use of 0.5% ropivacaine enhances pain relief both directly and 
indirectly by inhibiting the neuroendocrine stress response to the 
operative procedure.18 Ropivacaine is similar to bupivacaine, but it 
is longer acting, less lipophilic hence less likely to penetrate large 
myelinated motor fibers, thereby causing relatively less motor 
blockage but similar sensory blockade by its selective motor 
sensory differentiation. Its improved safety profile, less cardiac, 
and CNS toxicity allow the patient to tolerate larger doses.19 The 
maximum circulating level is reached twenty to thirty minutes after 
injection. In addition to its nociceptive activity, it also shows anti-
inflammatory properties in human cells.20 Injection adrenaline was 
added to prolong the local effect of the drug by keeping its action 
localized to the area of injection.

The results of the present study demonstrated that the use 
of intraoperative multimodal cocktail injection significantly 
reduces postsurgical pain, postoperative in-hospital analgesic 

requirements, and hospital stay. The significantly decreased pain 
with cocktail injection results in a decreased duration of hospital 
stay and enhances early rehabilitation. We found the cocktail 
injection to be effective and safe in postoperative pain control 
and early rehabilitation in TKA. In the present study, the addition 
of cocktail injection significantly reduces the consumption of the 
analgesic drug, as also reported by Crowley et al.21 The shorter 
duration of hospital stay and a better percentage of ASLR on day 1 
observed in our study was reported in a study done by Maheshwari 
et al.22 Mullaji showed the pain score (VAS) on day 1 was about 
3.3 in infiltrated knees compared with 6.3 in the noninfiltrated 
knees which despite not using steroids in our study yielded similar 
results.23 We maintained strict aseptic precautions and exclusion 
criteria, we had no infection during both the early postoperative 
days and during follow-up. At the end of 2 months, the cocktail 
group and the control group had a similar degree of range of 
motion. Indicating that the benefits of the cocktail injection were 
limited to the early postoperative period. In a study by Busch et al., 
those patients who received the injection showed less analgesic 
requirement in the immediate postoperative period, greater 
VAS scores for patient satisfaction, lower mean VAS scores for 
postoperative pain, and but at 8 weeks the range of motion was the 
same in both groups. These observations were similar to our study.24

In the Indian population, since the infrapatellar area is very 
thin the cocktail injection was not injected to avoid any wound 
complications. The original Ranawat’s suspension contained 
steroid which was not used in our study due to the risk of 
postoperative wound infection and tendon rupture, but still, our 
study showed that there is good pain relief, low VAS score, lower 
need for analgesics, improved range of motion in the immediate 
postoperative period and shorter hospital stay.

co n c lu s I o n 
The cocktail combination of our study proves to be safe and 
effective in pain control during the postoperative period of TKA. 
Also, cocktail injected patients had a significant positive correlation 
with lower pain scores, better cooperation during rehabilitation, 
improved range of motion, and thus the lower need for analgesics, 
especially in the immediate postoperative period. Side effects of 
steroid and parenteral narcotics were mitigated, thus improving 
patient compliance. There was no significant difference in the 
operative time, hospital stay, overall cost, wound complications, 

Table 2: Measured outcome of the two groups

Cocktail injection N Mean Std. deviation Std. error mean
Age Yes 72 63.69 8.451 1.408

No 54 59.67 7.211 1.388
Oxford knee score (preoperative) Yes 72 13.44 3.865 0.644

No 54 11.70 2.072 0.399
Oxford knee score (postoperative) Yes 72 30.47 4.450 0.742

No 54 30.30 5.441 1.047
Amount of drain collected Yes 72 162.50 62.536 10.423

No 54 403.70 114.292 21.996
VAS score Yes 72 3.17 1.949 0.325

No 54 7.44 1.013 0.195
Analgesic top-up requirement Yes 72 1.22 0.989 0.165

No 54 5.67 0.961 0.185
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and deep vein thrombosis between the two groups. Recovery is 
more comfortable for patients undergoing staged bilateral TKA 
and the rehabilitation less tedious. Multimodal analgesia will help 
in utilizing the effectiveness of individual drugs of different classes 
in optimal doses and the use of different sites of administration to 
obtain maximum pain relief and reduce the side effects, thereby 
improving the postoperative outcome.

lI M I tAt I o n 
Even though the staff who recorded the outcome and patients 
involved in the study were blinded to whether they received the 
LIA or not, the surgeons injecting the suspension were aware. We 
have not recorded the baseline pain threshold of patients as it may 
vary individually and so do the analgesics requirement. Moreover, 
we have not eliminated the use of opioids nor have we eliminated 
the pain.
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