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Multimodal cocktail periarticular injections comprising corticosteroids are the most suggested therapy for postoperative dis-
comfort and swelling following total knee arthroplasty (TKA). Nevertheless, previous findings cannot be applied to instances of
unilateral total knee arthroplasty on bilateral knees. +is randomized, prospective, double-blind, controlled clinical study ex-
amines the efficacy as well as safety of periarticular multimodal cocktail injection along or sans corticosteroids in certain sit-
uations. +e 60 patients (120 knees) that experienced concurrent bilateral total knee arthroplasty were provided periarticular
injections along additional betamethasone (7mg) in the randomized knee, as well as the other knee, where corticosteroid was not
administered. Key results were “pain scores at rest as well as in action” on a visual analogue scale of 11 pt. Other results included
motion range, swelling of the thigh, Hospital for Special Surgery score (HSS score), and adverse effects were measured between the
two sides. No statistically promising variations were found in the visual analogue scale ranking, motion range, girth of the thigh,
and HSS score, as well as complications between the two sides. +e impact on treatment outcomes was maintained between the
knees on postoperative day 3 or at 3 months of follow-up. Multimodal periarticular injection without corticosteroid will alleviate
postoperative swelling and pain. More studies are needed for the use of betamethasone as a corticosteroid in periarticular
multimodal cocktail injections. +is Chinese Clinical Trial Registry is registered with ChiCTR-OPC-17013503, dated 2017-11-23,
available from http://www.chictr.org.cn/showproj.aspxproj=23146.

1. Introduction

Total knee arthroplasty is a successful alternative for the end-
stage joint situation [1] yet still is one of the most unpleasant
[2, 3] and disgruntled interventions [4]. +e magnitude of
acute postsurgery pain is also indicative of slow recovery
[5, 6] and adverse effects [7]. Contrarily, when the pain is
adequately handled, it may promote early recovery, mini-
mize the duration of stay, increase patient comfort, and can
promote opioid-free therapy [8, 9]. Over the last decades,
almost all protocols often recommended an amalgamation
of pain relief strategies before, following, and succeeding
surgery [3, 10–13]. +e strategy tends to be rational, since

most situations involve concomitant treatment to treat
extreme symptoms and preexisting nervous system sensi-
tization or to avoid adverse events.

Corticosteroids are amongst the oldest anti-inflamma-
tory agents for the management of arthritis of the knee and
other joints [14]. Owing to its ability to control inflam-
mation, this family of drugs can also be used for postop-
erative treatment. Some previous findings have seen
favourable effects of corticosteroid [14–18], whereas others
have observed inconsistent or poor consequences [19–21].

+e treatment of patients seeking total knee arthroplasty
on both sides is much more ambiguous. +e new epide-
miological reports estimate that up to 42% of people
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experiencing knee pain will require surgery on either knee
[22]. Both techniques may be carried out at the same time or
one at a time. Kwon and colleagues [23] found significant
positive and very short-lived effects of corticosteroids in the
bilateral complete arthroplasty of the knee. In the report, the
enrolled patients had endured two different surgical cases,
one on each leg, including at least three months separating
each.

Bilateral arthroplasty of the knee may tend technically to
be a transient process [24, 25] but is also linked to poor
results for the second knee surgery [26]. Hyperalgesia during
the duration of the subsequent surgery [27, 28] and per-
ceptions associated with discomfort [29] could be ac-
countable for the excessive encounter. Concomitant
treatment restricts surgery to a single event [30], lowers
hospitalization time and costs, reduces time and costs as-
sociated with hospitalization [31], encourages the sym-
metrical improvement of function [32], promotes the
symmetrical change of function, and increases satisfaction
[33]. It is reasonable to believe that patients requiring
surgery on both knees can have greater severity of knee-
related pain and swelling than expected postoperative pain.
+erefore, findings from unilateral trials may not be applied
explicitly to bilateral events. Since then, there have been a
small number of studies presenting bilateral complete knee
arthroplasty, although probably no overlapping cases have
been reported.

To answer this, we questioned whether the introduction
of corticosteroid to the multimodal periarticular combina-
tion affords some improved pain relief, functional im-
provement, and tolerability in patients receiving concurrent
bilateral complete knee arthroplasty.

2. Materials and Methods

2.1. Study Design and Setting. +e research was a double-
blind, single-centre, prospective, randomized, and con-
trolled trial. +e Institutional Review Board provided due
permission to commence the trial. Duly endorsed informed
consent was collected from the patient before surgery, which
indicated the patient’s volunteer participation in the study.

2.2. Participant Recruitment. Patients eligible for unilateral
total knee arthroplasty, bilateral total knee arthroplasty, or
reconstruction of total knee arthroplasty were exempted.
Besides, patients with comorbidities of either of the medi-
cations in the sample with a history of hypersensitivity, renal
disorders, antiquity of cardiac disorders, thrombotic dis-
orders, or knee joint intervention were exempted from this
study. Osteoarthritis was observed to be the presurgical
diagnosis in all of the cases. +e medical experts who
participated in the study were unaware of the treatment
during the study.

2.3. Sample Size Calculation. A decrement of 20 points on
the scale of the pain was documented to be scientifically
significant [34]. In time for enabling a drop-out rate of 20
percent (8 participants), 51 patients in each group were

supposed to identify the major mean variations (and SD) of
20± 33 points on the scale of pain with a two-sided sig-
nificance of 5% and power of 80%.

2.4. Interventions

2.4.1. Surgical Procedures. In the surgery room instanta-
neously preoperatively, either of the knees was assigned to
obtain a multimodal periarticular cocktail injection in the
presence and absence of steroids by use of envelope method.
Prior to combining the cocktail injection, the circulating
nurse selected the envelope as well, as the patient and other
staffs were unaware of the implications of the intervention.
+e knee assigned as control received 60mL multimodal
cocktail periarticular injection and ropivacaine 200mg/
20mL (AstraZeneca AB, Sweden), adrenaline 0.25mg (1 :
1000), flurbiprofen axetil injection 50mg/5mL (Beijing Tide
Pharmaceutical Co., Ltd., China), tranexamic acid 2000mg/
20mL, and morphine 10mg/1mL (Guangzhou Baiyunshan
Pharmaceutical Co., Ltd., China), and 14mL of normal
saline solution was prepared in three 20 mL syringes. In the
knee receiving the intervention, the 60mL multimodal
cocktail periarticular injection was similar to that of the
control knee, with the exception of the addition of beta-
methasone 7mg/1mL (Schering-Plough Labo N.V., Bel-
gium). +e first 20mL of the cocktail was infused instantly
prior to implanting the prosthesis into the posterior surface
of the capsule as well as the frameworks of the knee joint.
After the implant process was complete, the rest of the 40mL
of the combination was made to infuse at extension
framework, synovial membrane, pes anserinus, anterior
capsule, periosteum, iliotibial band, calcaneal, and collateral
connective tissue. Each of the total knee arthroplasties was
conducted underneath a 250mmHg tourniquet control by a
chief orthopaedist (JL).+e protocols associated with medial
parapatellar were used for each knee and either G-II PS
(Smith & Nephew, Memphis, USA) or NexGen PS (Zimmer,
Limerick, Ireland) was embedded. +e well-planned and
validated rehabilitation procedures have been enacted for
the preoperative period. It included the series of motion
exercises beginning on the first day, along with ample re-
habilitation getting accomplished either in the patient room
or in the physiotherapy centre till discharge. Postsurgery
thermal and chemical thromboprophylaxis was established
for volunteers and was comprised of thromboembolic de-
terrent stockings alongside daily low-molecular-weight
heparin subcutaneous injection till discharge. Wounds were
drained under a vacuum. Cefuroxime (1.5 g,
GlaxoSmithKline, UK) was provided preoperatively as well
as every 12 h during the first 24 h postoperative period.

2.5. Multimodal Pain Management Protocol. Patients were
administered with 40mg parecoxib (Dynastat, Pfizer, USA)
diluted to 5mL with 0.9% normal saline every 12 h after
operation for about 3 days followed by an oral nonsteroidal
anti-inflammatory drug (60mg of Loxoprofen Sodium
Tablets Tid, Daiichi Sankyo, Japan). Patient-controlled an-
algesia (1mg morphine/press) was used in each case for 3
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days after surgery. +ere was no precedent or morphine
loading injection. Where applicable, aminophenol oxy-
codone (Mallinckrodt Inc., USA) had been used as emer-
gency analgesics.

2.6. Outcome Measurements

2.6.1. Primary Outcome. +e observations were conducted
by the staff members who were unaware of the type of
therapeutic interventions provided to the patients. A visual
analogue scale was used to rate the pain intensity where
0mm demonstrated the condition of “no pain” and
100mm demonstrated the condition of “extreme pain.”+e
lapse where the patient was awake while transferring
postanaesthesia care unit was termed as time “zero.” +e
score of pain during resting phase (“preoperatively, time
zero, and postoperatively 6 h, 12 h, 24 h, day 2, and day 3”)
and the score of pain during movements (“postoperative
6 h, 12 h, 24 h, day 2, and day 3”) were taken into
consideration.

2.7. Secondary Outcomes

+e secondary outcomes include the following:

(i) Range of movement of the knee throughout
physiotherapy (“preoperatively and postoperatively
on days 1, 3, and 5, as well as 3 months”). Range of
motion (ROM) was used by two methods: the
Hospital for Special Surgery scale and the goni-
ometer.+eHospital for Special Surgery (HSS) scale
is a subjective scores standardized questionnaire
(Figure 1), while the goniometer is more inde-
pendent of participant’s reporting. For the latter, a
full extension of the knee joint is defined as 0°, and
the angle of knee hyperextension is defined as a
negative angle; the angle of knee flexion minus the
angle of extension is calculated to obtain the degree
of ROM of the knee joint.

(ii) +e perturbance of the thighs (“two points: the
thickness of the thigh at the posterior edge of the
patella and the proximal girth at 5 cm from the
upper border of the patella; preoperative and
postoperative days 1, 2, and 3”).

(iii) Clinical ranking (“preoperatively and postopera-
tively at 3 months”; thigh surface temperatures on
either leg (“5 cm proximal from the upper
boundary of patella; preoperatively and postop-
eratively at days 1, 2, and 3”) and adverse events
during the trial.

2.8. Statistical Analysis. +e Statistical Package for Social
Sciences (SPSS Inc, IBM, version 22) was used for statistical
analysis. Statistical guidance was obtained prior to preparing
the report. For continuous variables, the outcome is de-
scribed as the mean and range and was correlated among
groups by the use of Student’s t-test. In the case of categorical
variables, the values were organized as frequency and
proportion.

3. Results

+e study included enrolment of patients who were expected
to undergo simultaneous bilateral total knee arthroplasties
along with rheumatoid arthritis or osteoarthritis com-
mencing from July 2017 to July 2018 i n the study clinical
setting. From the available 74 cases, the 60 cases complied
with the inclusion criteria of the study that anticipated in
form of participation in the study. In the study, 56 women
and 4 men participated. +e patient’s age ranged from 53 to
80 years with a mean of 65.1± 6.7 years. +e average body
mass index was found to be 27.9± 3.4 (Table 1). A non-
significant difference was observed in the preoperative and
operative status. A detailed layout of volunteer recruitment
is presented in Figure 2.

No notable difference in the ratings of the pain during
rest andmotion was observed (Figure 3) at a certain duration
after treatment (Table 2). No statistically relevant variations
in secondary results were observed between the two knees
(range of movement (Figure 4), clinical score (Figure 1), and
swelling of the thigh and thigh surface temperature at either
postoperative moment (Figure 5 and Table 2).

+ere was also no distinction among the two knees on
day 1 of surgery and the complete discharge (Table 2).
Patients were ineffectual to discern a gap in physical healing
among their knees on postoperative day 3 or at 3 months of
investigation (Table 3). No indicative deep vein thrombosis
or pulmonary embolism and infection at the surgical site
were observed for a short duration (3 months) of investi-
gation. +e 3 patients obtained transfusion, whereas 19
patients experienced vomiting.

4. Discussion

+e objective of this research was to examine if cortico-
steroids are effective and safe as a part of multimodal
periarticular combination injections in patients receiving
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Figure 1: Knee HSS (Hospital for Special Surgery) score before and
3 months after total knee arthroplasty.
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concurrent bilateral complete knee arthroplasty. +e groups
were comparable at the time of recruitment. Pain scores at
resting or in movement, range of movement, clinical values,
and complications associated did not vary among the two
knees on the third day after surgery and even the three-
month treatment period.

Betamethasone, the medication used in this interven-
tion, is one of the long-acting corticosteroids (“half-
life� 36–54min”). It is used for a number of diseases in-
cluding rheumatic disorders such as rheumatoid arthritis
and systemic lupus erythematosus. To date, only three
studies have also shown that betamethasone decreases pain
sensitivity and supports effective rehabilitation following
complete knee arthroplasty [35–37]. More trials may help to
validate the utility of longer-acting corticosteroids. Besides
the variation in corticosteroid selection, also there is a
distinction while selecting the route of administration of this
drug. +e finding contributes rationale for the use of
pneumatic patch compression bandage added following

Table 1: Baseline characteristics.

Age (years) Female/male Height (cm) Weight (kg) BMI (kg/m2)
Mean 65.1 F: 56 159.3 70.83 27.90
SD 6.8 M: 4 5.4 9.26 3.47

Assessed for eligibility (n = 74)

Excluded (n = 14)
Not meeting inclusion criteria (n = 12)
Declined to participate (n = 2)

Analysed (n = 60)
Excluded from analysis (give reasons)
(n = 0)

Lost to follow-up (n = 0)
Discontinued intervention (give reasons)
(n = 0)

Allocated to left side (n = 60)
Received allocated intervention (n = 60)
Did not receive allocated intervention (give 
reasons) (n = 0)

Lost to follow-up (n = 0)
Discontinued intervention (give reasons)
(n = 0)

Allocated to right side (n = 60)
Received allocated intervention (n = 60)
Did not receive allocated intervention (give 
reasons) (n = 0)

Analysed (n = 60)
Excluded from analysis (give reasons) (n = 0)

Allocation

Analysis

Follow-up

Randomized (n = 60)

Enrollment

(i)
(ii)

(i)(i)
(ii)

(i)

(i)

(ii)

(i)

(i)

Figure 2: CONSORT flow diagram showing the flow of patients through each stage of the trial.
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Figure 3: Pain VAS score at rest and on motion (mean
and standard deviation) before and after total knee arthro-
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analogue scale.
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surgery for the management of pain against surgical distress
[38]. As a result, this procedure led to reduced oedema and
internal bleeding due to decreased synthesis of prosta-
glandins that induce vasodilation.

Perseverance of pain can lead to degenerative changes in
the pain-relaying elements of the nervous system.

Neuroimaging data shows that chronic pain can lead to
improvements in the insula, mid-brain, and cortical areas.
When modified, most of these nociceptive components are
possible initiators of pain. A surgical intervention, even

Table 2: Comparison of primary and secondary outcomes.

Treated Control
t-statistic P value

Mean SD Mean SD
Pain before operation 54.3 9.4 55.4 9.3 −1.277 0.207
Pain at postanaesthesia care unit 27.2 3.8 26.7 4.1 0.864 0.391
Rest pain 6 h after operation 31.0 4.9 31.0 4.1 −0.086 0.932
Rest pain 12 h after operation 33.3 5.3 33.1 5.5 0.465 0.643
Rest pain 24 h after operation 34.2 6.5 34.3 6.5 −0.261 0.795
Rest pain 48 h after operation 33.1 8.4 34.1 6.7 −1.609 0.113
Rest pain 72 h after operation 34 7.4 34 6.23 0 1
Motion pain 6 h after operation 47.4 5.1 47.5 4.4 −0.21 0.835
Motion pain 12 h after operation 49.1 5.0 49.6 4.4 −0.704 0.484
Motion pain 24 h after operation 50.25 4.994 50.83 4.618 −0.943 0.35
Motion pain 48 h after operation 49.6 6.1 51.1 5.9 −2.809 0.007
Motion pain 72 h after operation 49.3 4.9 49.8 4.8 −0.925 0.359
+igh skin temperature (°C) before operation 36.4 0.18 36.5 0.20 −1.876 0.066
+igh skin temperature (°C) 24 h after operation 38.1 0.27 38.2 0.29 −2.22 0.03
+igh skin temperature (°C) 48 h after operation 38.1 0.22 38.2 0.26 −2.367 0.021
+igh skin temperature (°C) 72 h after operation 38.1 0.24 38.1 0.22 −1.867 0.067
+igh circumference before operation (cm) 41.20 3.68 41.08 3.68 1.45 0.152
+igh circumference (cm) 24 h after operation 42.26 3.76 42.17 3.64 1.096 0.277
+igh circumference (cm) 48 h after operation 42.72 3.68 42.52 3.62 2.429 0.018
+igh circumference (cm) 72 h after operation 42.92 3.58 42.78 3.63 1.756 0.084
Ratio of the thigh girth 24 h after operation 0.025 0.014 0.027 0.014 −0.779 0.439
Ratio of the thigh girth 48 h after operation 0.037 0.017 0.036 0.016 0.826 0.412
Ratio of the thigh girth 72 h after operation 0.042 0.018 0.042 0.019 0.199 0.843
Clinical score before operation 35.4 3.6 36.0 3.2 −1.415 0.162
Clinical score 3 months after operation 89.2 3.8 89.0 3.6 0.379 0.706
Range of motion (°) 5 days after operation 94.4 3.6 94.6 3.5 −0.244 0.808
Range of motion (°) 3 months after operation 116.5 4.8 116.8 4.7 −0.444 0.659
Drainage 1 day after operation (mL) 187.5 114.6 166.6 112.4 1.273 0.208
Total drainage (mL) 327.8 133.7 306.0 122.7 1.321 0.192
Tourniquet time (min) 87.0 12.2 88.2 13.5 −0.873 0.230
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Figure 4: Knee ROM (range of motion) 5 days and 3 months after
total knee arthroplasty.
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within a view to alleviating knee pain, can additionally
activate the hyperalgesia system [39, 40]. Patients with
unilateral cases of complete knee arthroplasty can get
benefits from the locally administered periarticular injec-
tion. Patients with unilateral cases of total knee arthroplasty
can be benefited from locally administered periarticular
injections [41]; however, the same dosage form may not
provide relief from pain following total knee arthroplasty at
about the same time.

While the other potential alternative is to escalate the
dosage of corticosteroids, the massive impact could addi-
tionally raise the possibility of wound contamination and
breakup of the patellar tendon [19, 42]. Conversely, the use
of systematic drug administration can help to relieve
postsurgery discomfort at locations outside the surgical site
[41, 43]. Research findings utilizing systemic corticosteroids
are small in number and demand further proof of effec-
tiveness and security.

+emerit of the research would be the use of two surgical
sites in the same patient. +is has enabled us to free up
several specific variables that can affect the progression of
postoperative inflammation and discomfort. +e benefit of
this study was that doctors, surgical personnel, patients,
physiotherapists, nurses, and data sources stayed ignorant to
patients’ knee condition for the entirety of the trial. +e
drawback of the study is the strategy where injection at
periarticular space and administration of the intravenous
tranexamic acid was made to avoid postoperative squan-
dering of blood, which may have baffled the analysis of the
findings [44]. +ird, the findings of this analysis utilizing
betamethasone might not have been appropriate for other
corticosteroids. +ere has been debate as to if the combi-
nation can be administered to the extensor mechanism. +e
study was performed, though, along with this study [34].
Chia et al. [19] did not indicate an increase in the likelihood
of patellar tendon injury.

5. Conclusions

In conclusion, the addition of betamethasone to a multi-
modal mix periarticular injection, including local anaes-
thetic, NSAIDs, opioids, and epinephrine, demonstrated no
additional local effectiveness. Future research can examine
the preference and route of application of corticosteroids.
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