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There is conflicting evidence about the benefit of using corticosteroid in periarticular 
injections for pain relief after total knee arthroplasty (TKA). We carried out a double-blinded, 
randomised controlled trial to assess the efficacy of using corticosteroid in a periarticular 
injection to control pain after TKA. 

A total of 77 patients, 67 women and ten men, with a mean age of 74 years (47 to 88) who 
were about to undergo unilateral TKA were randomly assigned to have a periarticular 
injection with or without corticosteroid. The primary outcome was post-operative pain at 
rest during the first 24 hours after surgery, measured every two hours using a visual 
analogue pain scale score. The cumulative pain score was quantified using the area under 
the curve. 

The corticosteroid group had a significantly lower cumulative pain score than the no-
corticosteroid group during the first 24 hours after surgery (mean area under the curve 139, 
0 to 560, and 264, 0 to 1460; p = 0.024). The rate of complications, including surgical site 
infection, was not significantly different between the two groups up to one year post-
operatively. 

The addition of corticosteroid to the periarticular injection significantly decreased early 
post-operative pain. Further studies are needed to confirm the safety of corticosteroid in 
periarticular injection.

Take home message: The use of corticosteroid in periarticular injection offered better pain 
relief during the initial 24 hours after TKA.

Cite this article: Bone Joint J 2016;98-B:194–200.

Pain after total knee arthroplasty (TKA) may
be severe.1 The use of periarticular injection
to control the pain of TKA has gained wide
acceptance.2-5 The agents used in modern
periarticular injections typically include
corticosteroid, local anaesthetic, opioid
and a non-steroidal anti-inflammatory drug
(NSAID).1,4

Corticosteroid is believed to be a key compo-
nent because of its local anti-inflammatory
effects and its ability to reduce the local stress
response to surgery.1 However, there is conflict-
ing evidence about its benefits.6-11 Some studies
have shown that post-operative pain is
improved with corticosteroid,6-9 whereas others
have shown no benefit.10,11 Christensen et al10

conducted a randomised controlled trial
(RCT) which compared patients who had a
periarticular injection with or without corti-
costeroid, and concluded that the corticoster-
oid had no impact on post-operative pain.
Chia et al11 compared patients who had a per-
iarticular injection containing high- or low-

dose corticosteroid and found no improvement
in the level of post-operative pain. 

We conducted a double-blinded RCT to
investigate the clinical effectiveness of corticos-
teroid in a periarticular injection for pain con-
trol after TKA. Our hypothesis was that the
post-operative pain score would be lower in
patients who had a periarticular injection
which included corticosteroid. 

Patients and Methods
Study design. This prospective, two-arm, par-
allel-group, double-blinded, RCT was con-
ducted at Nekoyama Miyao Hospital which
specialises in knee and hip surgery. 

The study was approved by the institu-
tional review board. All patients provided
written informed consent. The study was reg-
istered with the University Hospital Medical
Information Network (registration number
UMIN000012257) as a RCT with the title
“Impact of corticosteroid on periarticular
injection for pain control following total knee
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arthroplasty: a double-blind randomised trial” before the
onset of participant enrolment. 

The study focused on post-operative pain during the first
24 hours after TKA. 
Participants. Participants were recruited between Novem-
ber 2013 and April 2014. Eligible patients were at least 18
years of age and scheduled for unilateral TKA. Exclusion
criteria were poorly controlled diabetic mellitus, defined as
haemoglobin A1c level was over 7.0%;12 spinal anaesthesia
contraindicated; allergy or intolerance to one of the study
drugs; regular opioid use; renal insufficiency, and a pro-
longed QT interval on electrocardiography. 

Participants were informed that we were testing the effi-
cacy of corticosteroid for pain control after TKA and that
they would be randomly assigned to receive a periarticular
injection of a mixture with or without corticosteroid. 
Randomisation and blinding. Randomised numbers from
zero to 99 were generated using computer software (Excel
2010, Microsoft, Redmond, Washington). These ran-
domised numbers were then put into an opaque envelope.
Just before surgery, a sealed envelope was selected in the
pharmacy department by one of two unblinded allocating
staff who did not take part in surgery or the assessment of
outcome. The selected number was confirmed by the two
allocating staff. They were instructed not to discuss the
products used with the patient. Patients with even numbers
were allocated to the group who were to have the periartic-
ular injection which included corticosteroid, and those with
odd numbers were allocated to the group without corticos-
teroid. A member of the pharmacy department prepared
and delivered the periarticular injection solution to the
operating theatre. We ensured that the patients, care pro-
viders, and outcome assessors were blinded to the group

assignment during the study period. They were all unaware
of the randomisation given by the allocating staff. 
Interventions. We used a control solution for periarticular
injection which contained ropivacaine, morphine, epineph-
rine, and ketoprofen without corticosteroid, and compared
its effect with that of a periarticular injection solution
which contained the same agents but with corticosteroid. 

The corticosteroid solution consisted of methylpredniso-
lone 40 mg (Sol Mercort, Fuji, Toyama, Japan) (1 mL), 7.5
mg/mL ropivacaine (Anapeine, AstraZeneca, Osaka,
Japan) (40 mL), 10 mg/mL morphine hydrochloride
hydrate (Takeda, Osaka, Japan) (0.8 mL), 1.0 mg/mL epi-
nephrine (Bosmin, Daiichi-Sankyo, Tokyo, Japan)
(0.3 mL), 50 mg of ketoprofen (Capisten, Kissei, Matsu-
moto, Japan) (2.5 mL), and normal saline (15.4 mL). Just
before implantation of the prosthesis, 20 mL of the mixture
was injected into the posterior capsule and the posterome-
dial and posterolateral structures.2 Small volumes of the
solution were injected into multiple sites with the knee in
flexion.13 After implantation, the remaining 40 mL of mix-
ture was injected into the extensor mechanism, synovium,
anterior capsule, pes anserius, retinaculum, periosteum, ili-
otibial band, and collateral ligaments.2 

The procedure for periarticular injection without corti-
costeroid was identical to that for periarticular injection
with corticosteroid except that the injectable solution con-
tained an equivalent volume of normal saline. 
Pre- and post-operative medication. These were identical in
both treatment groups except for the use of corticosteroid.
For all patients included in the study, NSAID (50 mg of
flurbiprofen axetil, Ropion, Kaken, Tokyo, Japan) was
given intravenously four hours after spinal anaesthesia had
complete resolution. From the day after surgery, an NSAID

Allocation

Analysis

Enrolment

- Not meeting inclusion criteria (n = 6)
 Contraindication for spinal anaesthesia(n = 3)
 Poorly controlled diabetes mellitus (n = 3)
- Declined to participate (n = 2)
- Cancelled surgery before randomisation (n = 2)

Randomised (n = 77)

No corticosteroid (n = 37)
- Received allocated 
  intervention (n = 37)
- Did not receive allocated 
  intervention (n = 0)

Corticosteroid (n = 40)
- Received allocated intervention (n = 38)
- Did not receive allocated intervention (n = 2)
 Cancelled surgery after randomisation (n = 1)
 Conversion to general anaesthesia (n = 1)

Lost to follow-up (n = 0) Lost to follow-up (n = 0)

Analysed (n = 37) Analysed (n = 38)

Follow-Up

Assessed for eligibility (n = 87)

Excluded (n = 10)

Fig. 1

Flow chart showing patient recruitment and progression of trial.
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(60 mg of loxoprofen, Surinofen, Aska, Tokyo, Japan) was
given orally three times a day. No parenteral narcotics were
used. For rescue analgesia, a 25 mg or 50 mg diclofenac
sodium suppository (Adefuronic zupo, Teva, Nagoya,
Japan) was used. 

An intravenous first-generation cephalosporin (cefame-
zin, Cefazolin, Astellas, Tokyo, Japan) was given peri-
operatively and every eight hours for the first 48 hours after
surgery. 

We gave 1 g of tranexamic acid intravenously (Transamin,
Daiichi-Sankyo, Tokyo, Japan) just before skin incision and
again six hours after the first dose. 

For thromboprophylaxis we injected 1.5 mg or 2.5 mg of
fondaparinux (Arixtra, GlaxoSmithKline, Tokyo, Japan)
subcutaneously once every evening for ten days, starting
from the first post-operative day. 
Surgery and rehabilitation. All patients had a spinal anaes-
thetic using 2.0 mL to 2.8 mL of 0.5% bupivacaine (Mar-
caine, AstraZeneca, Osaka, Japan). 

All operations were carried out by one of two surgeons
(ST and MW). Neither pneumatic tourniquet nor drain was
used during the study period. A subvastus approach was
used in every case. All patients had a cemented, posterior
stabilised prosthesis (Scorpio NRG, Stryker Orthopaedics,
Mahwah, New Jersey) implanted. 

The post-operative rehabilitation regimen was the same
for both groups, and started the day after surgery. 

Outcome measurements
Primary outcome. Staff who were unaware of the treatment
group to which each patient had been assigned conducted
all assessments. 

The primary outcome was pain at rest during the first 24
hours after surgery. Intensity of pain was rated using a 100
mm horizontal visual analogue scale (VAS) in 10 mm incre-
ments, in which 0 mm represented no pain and 100 mm
represented extreme pain. Before surgery, all patients were
instructed in use of the VAS. Time zero was defined as the time
at which spinal anaesthesia had complete resolution.14 The
VAS score at rest was recorded every two hours from four to
24 hours from time zero, when the patients were awake. 

After this 24-hour time period, the VAS score was
recorded every eight hours for a further 48 hours, that is
until 72 hours had elapsed from time zero. 
Secondary outcomes. The post-operative level of pain dur-
ing activity was estimated on a VAS score once a day until
the third post-operative day. The strongest pain experi-
enced during physiotherapy on a particular day was
recorded as the VAS score during activity. 

Range of movement was measured by the physiothera-
pist. The data were collected during the hospital stay (from
days one to 14 after surgery) and during regularly sched-
uled post-operative visits (at one, two, three, six, and 12
months after surgery). The number of diclofenac sodium
suppositories used as rescue analgesia was recorded. 

Any complications that occurred during the course of the
trial were recorded: particular emphasis was placed on

Table I. Patient demographics and baseline clinical characteristics (data are presented as means with ranges)

Steroid (n = 40) No steroid (n = 37) p-value

Age (yrs) 75 (58 to 88) 72 (47 to 88) 0.14*

Sex (female/male) 35/5 32/5 0.89†

Side (right/left) 16/24 22/15 0.088†

Height (cm) 149 (134 to 166) 150 (131 to 167) 0.50*

Weight (kg) 59 (39 to 80) 62 (40 to 108) 0.29*

Body mass index (kg/m2) 26.7 (20.5 to 38.6) 27.3 (18.4 to 40.6) 0.51*

Pre-operative diagnosis (OA/RA/AVN) 37/2/1 34/1/2 0.71†

History of Diabetes Mellitus (yes/no) 2/38 6/31 0.11†

Pre-operative VAS at rest (mm) 26 (0 to 90) 18 (0 to 60) 0.16*

Pre-operative VAS during activity (mm) 56 (0 to 100) 55 (0 to 100) 0.91*

Pre-operative flexion angle (°) 127 (60 to 160) 129 (95 to 160) 0.62*

Pre-operative extension angle (°) -8 (-25 to 0) -11 (-30 to 0) 0.13*

Intra-operative blood loss (mL) 181 (43 to 490) 219 (37 to 628) 0.17*

Duration of operation (min) 84 (70 to 101) 88 (69 to 116) 0.079*

* p-values were determined with Student’s t-test
† p-values were determined with the chi-squared test VAS, visual analogue scale; OA, osteoarthritis; RA, rheuma-
toid arthritis; AVN, avascular necrosis
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Fig. 2

Graph showing visual analogue scale scores for pain at rest after total
knee arthroplasty. The area under the curve was significantly lower in the
corticosteroid group at four hours to 24 hours post-operatively (p = 0.024).



THE IMPACT OF INCLUDING CORTICOSTEROID IN A PERIARTICULAR INJECTION FOR PAIN CONTROL AFTER TOTAL KNEE ARTHROPLASTY 197

VOL. 98-B, No. 2, FEBRUARY 2016

wound complications, surgical site infections, and opioid-
related side effects. Diagnosis of surgical site infections was
performed using the Centres for Diseases Control standard-
ised criteria.15 
Sample size. Based on previous studies, we considered a 20-
point decrease in the VAS score as clinically meaningful when
comparing different regimens of pain control after TKA.4,16-18

We calculated that with a sample of 74 patients (37 patients per
treatment group), the study would have 80% power to detect a
20-point mean decrease in the VAS score, with a type I error of
5%. For power analysis, we used a standard deviation of 30 in
the VAS score for the data of a previous study in post-operative
unilateral TKA patients managed under spinal anaesthesia and
periarticular injection.16 
Statistical analyses. We used the area under the curve of the
VAS scores at rest to assess primary outcome. The area
under the curve represents the cumulative VAS score over
the period of observation.19 A line graph for each patient
was made with VAS score on the vertical (y) axis and time
after surgery on the horizontal (x) axis. The area under the
curve in the line graph was divided into a series of trape-
zoids, and determined by calculating the sum of the areas of
each of the individual trapezoids. A lower area under the
curve represents better pain relief during the period of
observation. The area under the curve for the first 24-hour
post-operative period was compared between groups with

Student’s t-test after confirming normality with the Kol-
mogorov-Smirnov test. The area under the curve for the
first 24-hour post-operative period was also compared
using the Mann–Whitney U test. 

For missing primary outcome data, we replaced VAS
scores either by linear interpolation in cases in which the
missing scores fell between two valid scores or by the
median scores for the other patients at the same time point
in the same treatment group. 

Comparisons between the study groups were undertaken
using the chi-squared test for categorical variables and Stu-
dent’s t-test for continuous variables. All tests were two-sided,
and p < 0.05 was considered statistically significant. 

Results
Patients. Figure 1 is a flow chart which outlines the pro-
gress of the trial. Of 87 applicants screened for eligibility,
77 were randomly assigned to receive a periarticular injec-
tion with or without corticosteroid (n = 40 and n = 37,
respectively). After randomisation, we excluded two
patients in the corticosteroid group: one patient cancelled
the operation and one patient had to have a general anaes-
thetic because spinal anaesthesia failed. 

Table I summarises the demographics of the patients in
the two groups. The baseline characteristics were similar in
both groups. 

Table II. Visual analogue scale score for post-operative pain at rest (data are presented as
means with ranges)

Duration after surgery (hrs) Steroid (n = 38) No steroid (n = 37) p-value

4 2 (0 to 40) (n = 35) 2 (0 to 80) (n = 35) 0.83
6 2 (0 to 20) (n = 35) 3 (0 to 50) (n = 36) 0.80
8 6 (0 to 60) (n = 35) 5 (0 to 60) (n = 36) 0.76
10 8 (0 to 50) (n = 33) 10 (0 to 60) (n = 32) 0.67
12 8 (0 to 50) (n = 25) 10 (0 to 70) (n = 31) 0.69
14 12 (0 to 50) (n = 24) 14 (0 to 60) (n = 18) 0.63
16 7 (0 to 40) (n = 17) 14 (0 to 80) (n =23) 0.22
18 6 (0 to 40) (n = 33) 21 (0 to 70) (n = 26) 0.0019
20 8 (0 to 40) (n = 29) 24 (0 to 80) (n = 35) 0.0033
22 12 (0 to 50) (n = 21) 25 (0 to 90) (n = 22) 0.046
24 17 (0 to 70) (n = 38) 26 (0 to 80) (n = 36) 0.057
32 22 (0 to 80) (n = 37) 32 (0 to 100) (n = 37) 0.070
40 28 (0 to 90) (n = 37) 39 (0 to 100) (n = 36) 0.081
48 34 (0 to 90) (n = 38) 29 (0 to 70) (n = 37) 0.17
56 30 (0 to 70) (n = 35) 32 (0 to 80) (n = 35) 0.62
64 31 (0 to 70) (n = 36) 30 (0 to 80) (n = 36) 0.73
72 29 (0 to 60) (n = 35) 30 (0 to 80) (n = 35) 0.81

Visual analogue scale score was rated using a 100 mm horizontal scale in 10 mm incre-
ments All p-values were determined with Student’s t-test

Table III. Visual analogue scale for post-operative pain during activity (data presented as means
with ranges)

Duration after surgery (days) Steroid (n = 38) No steroid (n = 37) p-value

1 34 (0 to 80) 49 (0 to 80) 0.013
2 46 (20 to 80) 51 (0 to 100) 0.27
3 40 (0 to 70) 42 (10 to 80) 0.82

Visual analogue scale score was rated using a 100 mm horizontal scale in 10 mm increments All 
p-values were determined with Student’s t-test
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Outcomes. The VAS scores at rest are shown in Figure 2
and Table II. In both groups, the hypotheses of normality
were not rejected according to Kolmogorov-Smirnov test
(p = 0.092 in the corticosteroid group, and p = 0.17 in the
no-corticosteroid group). The corticosteroid group had a
significantly lower area under the curve post-operatively at
four to 24 hours compared with the no-corticosteroid
group (mean 139 mm × day (0 to 560) vs 264 mm × day
(0 to 1460), p = 0.024, Student’s t-test). The significance of
difference was also confirmed with non-parametric statis-
tics (median 75 mm × day vs 240 mm × day, p = 0.033,
Mann–Whitney U test). 

In the point-by-point evaluation, the corticosteroid group
had significantly lower mean VAS scores at 18, 20, and
22 hours than the no-corticosteroid group (6 mm (0 to 40)
vs 21 mm (0 to 70), p = 0.0019, 8 mm (0 to 40) vs 24 mm
(0 to 80), p = 0.0033, and 12 mm (0 to 50) vs 25 mm (0 to

90), p = 0.046, respectively). There was no difference in VAS
score at rest between the two groups 24 hours after surgery. 

The mean VAS score during activity was significantly
lower in the corticosteroid group than in the no-
corticosteroid group one day after surgery (34 mm (0 to 80)
vs 49 mm (0 to 80), p = 0.013) (Table III). 

In terms of flexion angle, the corticosteroid group had a
significantly better mean range of movement at one, two,
and six days after surgery (mean 67° (40° to 95°) vs 57°
(30° to 95°), p = 0.014, 73° (40° to 100°) vs 65° (35° to
100°), p = 0.017, and 91° (65° to 115°) vs 84° (60° to
100°), p = 0.021, respectively) (Fig. 3, Table IV). The corti-
costeroid group had a significantly better mean
extension angle at one, two, three, and ten days
after surgery (-6° (-10° to 0°) vs -9° (-20° to 0°), p = 0.0046,
-7°(-15° to 0°) vs -10° (-25° to 0°), p = 0.0060 and -4° (-10°
to 0°) vs -7° (-20° to 0°) p = 0.022, respectively) (Table IV). 

Table IV. Range of movement after total knee arthroplasty (data are presented as means
with ranges)

Post-operative day Steroid (n = 38) No steroid (n = 37) p-value

Flexion angle (°) Flexion angle (°)

1 67 (40 to 95) 57 (30 to 95) 0.014
2 73 (40 to 100) 65 (35 to 100) 0.017
3 78 (40 to 105) 76 (60 to 105) 0.47
4 86 (50 to 110) 84 (65 to 115) 0.54
5 87 (50 to 115) 84 (55 to 110) 0.50
6 91 (65 to 115) 84 (60 to 100) 0.021
7 91 (65 to 110) 88 (70 to 110) 0.19
8 92 (60 to 115) 89 (60 to 110) 0.23
9 93 (60 to 115) 89 (70 to 110) 0.76
10 95 (65 to 115) 90 (70 to 110) 0.14
11 93 (65 to 115) 94 (70 to 120) 0.80
12 95 (65 to 115) 94 (65 to 120) 0.77
13 97 (75 to 112) 95 (80 to 120) 0.59
14 95 (65 to 120) 95 (70 to 130) 0.90
1 mth 104 (80 to 125) 108 (75 to 135) 0.19
2 mths 111 (85 to 135) 109 (90 to 145) 0.58
3 mths 115 (85 to 140) 120 (95 to 135) 0.13
6 mths 121 (70 to 150) 120 (75 to 150) 0.83
12 mths 126 (80 to 155) 122 (90 to 145) 0.39
Post-operative day Extension angle (°) Extension angle (°) p-value
1 -6 (-10 to 0) -9 (-20 to 0) 0.0046
2 -7 (-15 to 0) -10 (-25 to 0) 0.0060
3 -6 (-10 to 0) -9 (-25 to 0) 0.0080
4 -7 (-15 to 0) -8 (-20 to 0) 0.13
5 -6 (-10 to 0) -8 (-20 to 0) 0.056
6 -6 (-10 to 0) -7 (-15 to 0) 0.20
7 -6 (-10 to 0) -7 (-20 to 0) 0.15
8 -5 (-10 to 0) -7 (-20 to 0) 0.056
9 -5 (-15 to 0) -7 (-20 to 0) 0.069
10 -4 (-10 to 0) -7 (-20 to 0) 0.022
11 -4 (-15 to 0) -6 (-15 to 0) 0.36
12 -5 (-20 to 0) -7 (-15 to 0) 0.14
13 -4 (-15 to 0) -5 (-10 to 0) 0.23
14 -4 (-15 to 0) -6 (-15 to 0) 0.091
1 mth -5 (-25 to 0) -6 (-20 to 0) 0.41
2 mths -5 (-25 to 0) -6 (-20 to 0) 0.51
3 mths -5 (-15 to 0) -4 (-20 to 0) 0.85
6 mths -3 (-20 to 0) -4 (-20 to 0) 0.64
12 mths -1 (-10 to 0) -3 (-15 to 0) 0.18

All p-values were determined with Student’st-test
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Table V shows the number of diclofenac sodium supposito-
ries used as rescue analgesia: this was significantly lower in the
corticosteroid group than in the no-corticosteroid group at one
day after surgery (0, 0 to 2 vs 1, 0 to 2; p = 0.021). 

There were no significant differences in the rate of com-
plications, including wound complications and surgical site
infections, between the two groups (Table VI). Five patients
developed a peroneal nerve palsy as a result of the injection
of local anaesthetic into the area: these all recovered com-
pletely within 24 hours.

Discussion
We found that the level of post-operative pain in the first 24
hours was less in the corticosteroid group than in the no-
corticosteroid group. The corticosteroid group also had
better results in terms of post-operative pain during
activity, range of movement, and the use of rescue analgesia

in the early post-operative period. The rate of complica-
tions did not differ between groups. 

There have been two RCTs which do not support the
efficacy of corticosteroid in periarticular injection10,11 and
four RCTs which do.6-9 These conflicting results may be
owing to differences in the periarticular injection solutions
used in the various studies. Long-acting6,8 or intermediate-
acting7,9-11 corticosteroids were used in these studies. In our
study, we chose to use methylprednisolone, an intermedi-
ate-acting corticosteroid which is five-times more potent
than hydrocortisone,20 one of the most frequently used cor-
ticosteroids for periarticular injection.1,4,5,10,15 Although
several RCTs have compared the efficacy of different corti-
costeroids in intra-articular injection of the knee joint,21,22

there have been no studies which directly compare the effi-
cacy of periarticular injection for pain control after TKA. 

Surgical technique, including the surgical approach and
the use of a pneumatic tourniquet could have an effect on
early post-operative pain.23,24 Differences in surgical tech-
nique may also have been responsible for the conflicting
results of previous studies.6-11 

The usefulness of a multimodal approach to pain control
after TKA has been reported.1,3,25 Although the periarticu-
lar injection of a combination of agents is the most impor-
tant component of the multimodal approach,1 peripheral
nerve blockade is also a key component.26,27 We deliber-
ately did not use peripheral nerve blockade so that we
would be able to study the impact of corticosteroid on the
periarticular injection. 

There is controversy about whether the analgesic solu-
tion should be injected into the extensor mechanism.
Although we did so in the same way as other studies,1,4,16

Chia et al11 has advised against injecting the extensor mech-
anism because of the risk of delayed tendon rupture. 

A transient peroneal nerve palsy occurred in five
patients, because of infiltration into the area of the
common peroneal nerve.16 Surgeons should avoid excessive

Table V. The mean number of suppositories used as rescue analgesia

Steroid (n = 38) No steroid (n = 37) p-value

On the night of surgery 0 (0 to 2) 0 (0 to 1) 0.77
Post-operative day 1 0 (0 to 2) 1 (0 to 2) 0.021
Post-operative day 2 0 (0 to 2) 0 (0 to 2) 0.62
Post-operative day 3 0 (0 to 2) 0 (0 to 1) 0.57

All p-values were determined with Student’s t-test

Table VI. Complications

Steroid (n = 38, %) No steroid (n = 37, %) p-value

Nausea on the night of surgery 2 (5.3) 1 (2.7) 0.57
Nausea on post-operative day 1 1 (2.6) 2 (5.4) 0.54
Pruritus 1 (2.6) 0 (0) 0.31
Respiratory depression 0 (0) 0 (0) N/A
Wound complication 1 (2.6) 1 (2.6) 0.98
Surgical site infection 0 (0) 0 (0) N/A
Transient peroneal nerve palsy 3 (7.9) 2 (5.4) 0.67

All p-values were determined with chi squared test N/A, not applicable
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Fig. 3

Graph showing the mean flexion angle of the knee (with standard devi-
ation) after total knee arthroplasty. The corticosteroid group had a sig-
nificantly better mean flexion angle on post-operative days one and
two (p = 0.014 and p = 0.017, respectively).
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infiltration in this area when injecting the posterior aspect
of the capsule.2 

The strengths of our study include its double-blinded,
randomised, controlled design, the use of the area under the
curve for the primary outcome and more meticulous meas-
urement than in previous studies. In contrast with measure-
ment only at a specific time point, the area under the curve
represents total pain relief during the observation period.19 

This study had several limitations. First, the allocation
using randomised numbered, opaque, sealed envelopes
could be considered suboptimal compared with other
remote methods of randomisation, such as a dedicated tel-
ephone randomisation service. When a trial has the poten-
tial to subvert randomisation, the results may differ from
trials in which there is no such possibility.28 Second, as this
study was conducted in a single centre and only two sur-
geons were involved, care should be taken when generalis-
ing the findings to community settings. Third, although
spinal anaesthesia is recommended for TKA owing to the
low risk of complications,29 it could mask the pain scale in
the early post-operative period. Fourth, we did not evaluate
post-operative swelling: that was expected to be better in
the corticosteroid group. Finally, although this study
showed a significant difference between groups in terms of
primary outcome, the sample size was underpowered to
make definitive conclusions about the ratio of complica-
tions, including surgical site infection and wound complica-
tion, owing to their low frequency. 

Although no previous studies have shown that including
corticosteroid in a periarticular injection significantly influ-
ences the rate of surgical site infection,6-11,30 several studies
have reported patients developing a surgical site infection after
periarticular injection which contained corticosteroid.10,16 To
analyse the impact of corticosteroid on surgical site infection,
a larger sample size is needed. As even a recently conducted
meta-analysis was underpowered to determine the safety of
corticosteroid in periarticular injection,30 further studies are
needed to answer this question unequivocally. 
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