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The aim of the study is to identify the risks associated with an intraarticular injection before a total knee
arthroplasty (TKA). A total of 1628 patients were retrospectively studied over a 7-year period. The patients
were divided into 2 groups: patient who received an intraarticular injection before a TKA and patients who did
not receive an injection before a TKA. There were 16 deep infections identified (0.98%). Ten deep infections
were identified in the patients who did not receive an injection before a TKA (1.18%), and 6 deep infections
were identified in patients who received an injection before a TKA (0.77%). There does not appear to be a corre-
lation with the timing of the injection before surgery and increased risk of infection.

© 2016 Elsevier Inc. All rights reserved.

Greater than 27 million Americans are affected by osteoarthritis
(OA) in the United States, with an economic impact ranging from $3.4
to $13.2 billion job-related costs to the American economy [1,2]. The
spectrum of treatment for OA ranges from pain medication, physical
therapy, intraarticular steroid injections, and viscosupplementation, to
surgical interventions [3]. Although intraarticular injections have been
used for decades, conclusive effects of the injections remain controver-
sial [4]. Several adverse effects have been reported regarding tendon
rupture, articular cartilage effects [5], and infections [6,7]. Based on
these reactions, the potential consequence of an injection should not
be taken casually [7-9]. According to the literature, up to 30% of patients
undergoing a total knee arthroplasty (TKA) will have an intraarticular
steroid injection before surgery [8-11]. The American Academy of Or-
thopedic Surgeons, American College of Rheumatology, and the British
Society for Rheumatology all support the use of steroid injections for
short-term pain relief based on level 1 evidence [11].

Despite the widespread use of injections to treat OA, there are no
current guidelines regarding the timing of injection and the safety in re-
lationship to a TKA. To our knowledge, no study has compared the
timing and efficacy of intraarticular steroids and viscosupplementation
injections in patients who have undergone a TKA. We, retrospectively,

analyzed a large data set, with a 2.5-year to 7-year follow-up to deter-
mine the rate of infections in patients who have undergone an injection
(steroid or viscosupplementation) before a TKA compared to a control
group during the same time interval.

Methods

Initially, after obtaining an institutional review board to retrospective-
ly review all themedical records of TKA completed fromFebruary 2008 to
September 2012 by 2 senior surgeons, the patients were separated into 3
categories: no injection, steroid injection, or viscosupplementation injec-
tion. Injectionswere performed by surgeons, rheumatologists, or primary
care physicians before surgery. If the patient received both a steroid and
viscosupplementation injection in the past, the patient was placed into
the group inwhich they received the latest injection.We subsequently di-
vided the injection group into subcategories based on the timing of the in-
jection before a TKA. The subgroups were divided into 3-month intervals
from 0 to 3 months, 3 to 6 months, 6 to 9 months, 9 to 12 months, and
greater than 12 months. During that time interval, the patients who re-
ceived an injection greater than 12 months before a TKA and/or no injec-
tion were grouped into the control group. The mean age of the patients
was 64.14 years (range, 32-91 years). Themean age patients receiving in-
jections before a TKA was 63.82 years (range, 36-89 years).

Datawere extrapolated frommedical records to identify the patients
who developed a deep infection after their index surgery. All records
were reviewed by analyzing laboratory values, office notes, operating
room notes, and consultation notes to correctly identify patients with
surgical site infections.
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A deep infection was defined by the Musculoskeletal Infection Soci-
ety criteria using laboratory values (complete blood count, erythrocyte
rate, sedimentation rate, and C-reactive protein), purulent drainage
from the surgical incision, or positive microbiology from a knee aspira-
tion per the 2 senior surgeons.

The exclusion criteria were superficial incisional infections, which
involved the skin, and/or subcutaneous tissue.

Datawere compiled, and proportions of infections in each group (in-
jection before a TKA and no injection before a TKA)were calculated. The
statistical analysis was completed using an odds ratio and relative risk
with a 95% confidence interval (CI). P b .05 was set as the threshold
for statistical significance. The statistical analysis was performed using
an open source statistical software (http://www.medcalc.org/).

Results

A total of 1628 patients'medical recordswere reviewed to identify pa-
tients who received an intraarticular injection before a TKA. A total of 783
patients (48%) received an intraarticular injection before a TKA. The con-
trol group included 845 patients (52%)whohadno injectionbefore a TKA.
Within the 783 patients, 360 patients received intraarticular steroids
prior, and 423 patients received viscosupplementation before a TKA.

There were no differences between the injection group (6/783;
0.77%) and noninjection group (10/845; 1.18%) in the total number of
deep prosthetic infections (Table 1). The relative risk of the injection
group was 0.6475 with a P value of .398 (95% CI, 0.2364-1.7733). The
odds ratio of a deep infection in the injection group vs the control
group was 1.544 with a P value of .4022 (95% CI, 0.5587-4.2692).

There were no differences between the steroid injection group (4/
360; 1.11%) and the control group (10/845; 1.18%) (Table 2) in a deep
injection risk. The relative risk of the steroid injection compared to the
control group was 0.9389 with a P value of .9146 (0.2964-2.9740).
There were no differences between the viscosupplementation group
(2/423; 0.47%) and the control group (10/845; 1.18%) in deep prosthetic
infections. The odds ratio of a deep infection in the steroid group vs the
control group was 0.9382 with a P value of .9146 (95% CI, 0.2923-
3.0113). The relative risk of the viscosupplementation group compared
to the control groupwas 0.3995 with a P value of .2348 (95% CI, 0.0879-
1.8153). The odds ratio of a deep infection in the viscosupplementation
group vs the control group was 0.3967 with a P value of .2340 (95% CI,
0.0865-1.8186). In comparison between with the steroid injection
group and the viscosupplementation group, the exact (Fisher) test
value of a 2-tailed P value equals .4226.

The average time for a deep infection to develop in the control was
14 months (range, 1-60 months). If 2 outliers are excluded (40 and 60
months), the average timewas 5months (range, 1-18months). The av-
erage time for a deep infection to develop in the injection group was
8.67 months (range, 1-14 months). Within the time frame of 0 to 3
months (2/143; 1.4%), 3 to 6 months (0/174), 6 to 9 months (0/107),
9 to 12 months (3/170; 1.76%), and greater than 12 months (1/183;
0.55%), no differences in deep prosthetic infections were found in the
injection group compared to the control group (Tables 3-5).

Discussion

Intraarticular injections for patients with OA of the knee are stan-
dard practice for pain relief [3,11,12]. Although the efficacy of injections
remains controversial, one of the posited adverse effects is an increased

risk of infection in patients who eventually progress to a TKA [7]. Be-
cause current literature relies on small sample sizes and anecdotal evi-
dence, it remains unclear as to the true effect of the type of injection
and associated risks with an infection. To our knowledge, this is the
first and largest study analyzing the effects of an injection using steroids
and viscosupplementation. In our study, 1.18% (10/845) of TKA in the
control group had an infection after a TKA, whereas 0.77% (6/783) had
an infection with an injection of either steroid or viscosupplementation
in the knee, with an overall infection rate of 0.98% (16/1628). Pulido et al
[13] reported a periprosthetic joint injection developing in 0.7% (63/
9245) of patientswho underwent a TKA or total hip arthroplasty, similar
to our reported data.When comparing the infection rates of the patients
who underwent a steroid injection before a TKA (4/360; 1.11%) and pa-
tients who underwent a viscosupplementation injection before a TKA
(2/423; 0.47%) vs patient who did not receive an injection, the relative
risk of a deep infectionwas not statistically significant. The exact (Fisher)
test value of a 2-tailed P value equals .4226 between the intraarticular in-
jection group (steroid and viscosupplementation) and a deep infection
and is, therefore, not considered to be statistically significant.

Papavasiliou et al [7] were the first known study, to our knowledge,
which demonstrated a significant increase in deep prosthetic injections
after TKA in patients, who underwent a steroid injection before a TKA.
The study did not find a correlation with number of injections or the
timing before a TKA [14]. Initially, 420 patients' medical records were
reviewed, and 6 were noted have a deep infection (1.4%). The sample
size of the study was reduced by retrospectively reviewing patients
who had a TKA with AGC (Bioment Ltd, Swindon, UK). Within the
final study group, 54 patients received a steroid injection before a
TKA, whereas 90 patients had no hospital record of a steroid injection.
Three deep infections were found within the 54 patients who had re-
ceived an injection before the TKA with a Biomet AGC prosthesis [7].
Considering the power of the study, alongwith the number of biases re-
lated to the timing of the injection and number of injections, it would be

Table 1
Total Number of Patients.

Patients No. of Infections

No injection 845 10 1.18%
TKA with injection before TKA 783 6 0.77%
Total no. of patients 1628 16 0.98%

Table 2
Steroid vs Viscosupplementation Group.

Patients No. of Infections

Steroid 360 4 1.11%
Viscosupplementation 423 2 0.47%
Total 783 6 0.77%

Table 3
Infection Rates Within Time Intervals.

TKA With
Prior

Injections

Infections of
TKA With

Prior Injection

Time From
Injection
to TKA

Time frame (0-3 mo)
Steroid 93 2 3 mo × 2 2.15%
Viscosupplementation 50 0 N/A 0%
Total in time frame 143 2 N/A 1.4

Time frame (3-6 mo)
Steroid 83 0 N/A 0%
Viscosupplementation 91 0 N/A 0%
Total in time frame 174 0 N/A 0%

Time frame (6-9 mo)
Steroid 50 0 N/A 0%
Viscosupplementation 57 0 N/A 0%
Total in time frame 107 0 N/A 0%

Time frame (9-12 mo)
Steroid 74 1 12 mo 1.35%
Viscosupplementation 96 2 12 mo × 2 2.08%
Total in time frame 170 3 N/A 1.76%

Time frame (N12 mo)
Steroid 57 1 N/A 1.75%
Viscosupplementation 126 0 N/A 0%
Total in time frame 183 1 N/A 0.55%
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