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There are no studies comparing clinical or pharmacokinetic 
outcomes with diff erent doses of clindamycin for surgical prophy-
laxis. Older pharmacokinetic studies show a good penetration of 
clindamycin into surgical tissues including bone [13–15]. Based on 
serum levels after intravenous administration, this suggests that 
commonly used doses of 600 mg or 900 mg should exceed the MIC 
of most relevant pathogens [1,15]. 
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QUESTION 3: Is one dose of preoperative antibiotic adequate for patients undergoing total joint 
arthroplasty (TJA)?

RECOMMENDATION: Despite the current guidelines from the Centers for Disease Control and Prevention (CDC) advocating for a single dose of 
perioperative antibiotics, these studies are underpowered and primarily in specialties outside orthopaedics. From the limited evidence available, 
it appears that a single perioperative dose of antibiotics, compared to multiple doses, does not increase the rate of subsequent surgical site infec-
tions/periprosthetic joint infections (SSIs/PJIs). A randomized prospective study in patients undergoing elective arthroplasty is underway that 
should answer this question defi nitively.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 92%, Disagree: 7%, Abstain: 3% (Super Majority, Strong Consensus)

RATIONALE  

Perioperative antibiotic prophylaxis remains an important strategy 
for minimizing one of the most devastating complications following 
TJAs, PJIs [1,2]. All current guidelines recommend the use of periop-
erative antibiotics [3–7] (Table 1). For arthroplasty, the costs and 
morbidities associated with PJIs have led to abundant research to 
reduce the rate of postoperative infections. To this end, periopera-
tive antibiotics are widely used; however, hospital protocols vary 
from a single preoperative dose to several days of postoperative 
prophylaxis. Many surgeons administer antibiotics for a total of 24 
hours as this is the maximum time period recommended by several 
current guidelines. However, there was a recent change in the guide-
lines provided by the World Health Organization (WHO) and CDC. 
They recommend against the administration of antibiotics in the 
postoperative period and that only a single preoperative antibiotic 
be administered, largely due to fears of increased bacterial resistance 
and side eff ects of unnecessarily prolonged antibiotics [4,5]. The 2017 
CDC Guidelines issued this statement as a strong recommendation 
with high-quality evidence. However, the limited literature in arthro-
plasty cannot support this recommendation. 

A recent systematic review and meta-analysis by Thornely et 
al. explored whether or not a single preoperative antibiotic dose is 
adequate for arthroplasty patients [8]. Their review returned four 
randomized controlled trials (RCTs) [9–12] with a total of 4,036 
patients. In patients receiving postoperative prophylaxis, the infec-
tion rate was 3.1% (63/2055), compared to the rate (2.3%) of a single 
preoperative dose (45/1981). They concluded that postoperative anti-
biotics did not reduce the rates of infections; however, they reported 
that the quality of evidence was very low. Among the available 
RCTs, three include teicoplanin as a single dose treatment, which is 
currently unavailable in the United States [10,13,14]. Heydemann et 
al. randomized 211 patients to a single dose vs. 48 hours of nafcillin or 
cefazolin; no deep infections were seen in either cohort [9]. Ritt er et 
al. compared a single preoperative dose of cefuroxime to 24 hours of 
postoperative prophylaxis in a small RCT of 196 patients, and found 
no postoperative infections in either group [11]. Lastly, Wymenga et 
al., in a multicenter RCT of 3,013 patients, compared a single preop-
erative dose of cefuroxime to a group receiving 3 total doses and 
found no signifi cant diff erences in infections between groups. These 
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authors, however, recognize that their sample sizes were too small to 
detect a diff erence given the infrequency of PJIs and recommended 
continued use of postoperative prophylaxis until larger studies 
could be performed [12]. Other literature has been retrospective in 
nature, including reviews by Tang et al. [15] and van Kasteren et al. 
[16], each of which had < 2,000 patients and found no diff erences in 
infection rates between groups. The largest retrospective review by 
Engesaeter et al. showed a signifi cantly higher revision rate with a 
single dose compared to four doses given on the day of surgery. The 
higher revision rate was partially caused by infections [17]. While the 
majority of studies are underpowered, a retrospective study by Tan 
et al. demonstrated no diff erences in 90-day or 1-year PJIs in the 4,523 
patients that received a single dose of antibiotics compared to 16,159 
patients that received 24 hours of antibiotics. Throughout all preop-
erative risk groups, however, patients with 24 hours of antibiotics 
demonstrated a trend toward a higher rate of acute renal failure.

It is important to recognize the diff erent antibiotics used in each 
study noted above, as well as the small sample sizes. Furthermore, 
the meta-analysis performed by the CDC predominantly includes 
surgical interventions of the trunk without hardware retention 
(including vascular surgery, cardiothoracic surgery, general surgery, 
as well as ear, nose and throat). For surgeries of the extremity with 
retained implants, however, the evidence is more limited and 
consists of small RCTs or retrospective reviews without suffi  cient 
power to detect a statistical diff erences [13,14,18–25]. Among them, 
Gatell et al. did fi nd a signifi cant reduction in the rates of infections 
compared to a single preoperative dose for patients with retained 
metal implants [24]. These studies were also performed predomi-
nantly in the 1990s and early 2000s and modern antibiotics may have 
a diff erent result. Given the devastating outcomes of PJIs for patients, 
we neither agree nor disagree with the CDC recommendations that 
antibiotics should not be provided postoperatively until suffi  ciently 
powered evidence can be provided through a multicenter RCT that 
is adequately powered and is considering the low event rate of infec-
tion in total joint arthroplasty. While future studies may show that 
there are no diff erences in single versus multiple doses of periopera-
tive antibiotic prophylaxis, the current literature does not support 
this strong conclusion.
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TABLE 1. Guidelines for perioperative antibiotic prophylaxis
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Recommendation 
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2012 ASHP 2013 SIGN 
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CDC 
2017 NICE 2017
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after incision 
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QUESTION 4: Should patients undergoing outpatient total joint arthroplasty (TJA) receive 
additional postoperative prophylactic antibiotics?

RECOMMENDATION: Despite the current guidelines from the Centers for Disease Control and Prevention (CDC) advocating for a single dose of 
perioperative antibiotics, the studies utilized to form these guidelines are underpowered and primarily in specialties outside orthopaedics. The 
limited evidence suggests that a single perioperative dose of antibiotics, compared to multiple doses, does not increase the rates of subsequent 
surgical site infections/periprosthetic joint infections (SSIs/PJIs). A randomized prospective study in patients undergoing elective arthroplasty is 
underway, which should help answer this question defi nitively.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 94%, Disagree: 4%, Abstain: 2% (Super Majority, Strong Consensus)

RATIONALE  

Administration of prophylactic antibiotics during TJA surgery has 
been demonstrated to be an important step in the prevention of SSIs 
and PJIs. During the early years of arthroplasty, prophylactic antibi-
otics for a few days postoperatively was routine. Over the last decade 
or so, there has been a movement towards reducing the amount of 
prophylactic antibiotics administered to TJA patients. Currently, 
antibiotics are administered to patients undergoing primary TJA for 
a period of 24 hours. The number of doses of antibiotics that need to 
be administered to TJA patients is not known. 

In recent years, and with the increase in popularity of outpa-
tient TJA, many patients undergoing primary TJA may only receive 
a single dose of antibiotics. It is not known if a single dose of anti-
biotics may predispose these patients to higher incidences of SSIs/
PJIs. Recent guidelines for prevention of SSIs issued by the World 
Health Organization (WHO) and the CDC recommend against the 
administration of additional postoperative antibiotics [1–3]. The 
recommendation by these organizations is in an antibiotic stew-
ardship practice intended to limit liberal use of antibiotics that 
can result in the emergence of antimicrobial resistance and also 
expose patients to adverse eff ects associated with administration of 
prolonged antibiotics [2,4,5]. Although the CDC Guidelines issued 
this statement as a strong recommendation with high quality 
evidence, there is limited literature in arthroplasty to support this 
recommendation.

A systematic review and meta-analysis by Thornley et al. has 
examined the issue of number of doses of antibiotic prophylaxis 
following TJA. The analyses revealed that the incidence of infections 
was 3.1% (63/2055) in patients receiving multiple doses of antibiotics 
compared to an infection rate of 2.3% (45/1981) in patients receiving 
a single dose of antibiotics [6]. They concluded that postoperative 
antibiotics did not have additional benefi ts in reducing the rate of 
infections. The authors of the systematic review did acknowledge 
that the quality of evidence related to this subject in TJA is low. Of 
the four available randomized controlled trials, three include teico-
planin which is currently unavailable in the United States [7–9]. 
Furthermore, studies are usually underpowered with one rand-
omized trial enrolling only 196 patients when comparing a single 
dose of cefuroxime to 24 hours of prophylaxis [10]. In addition, 
Wymenga et al. compared a cohort of patients who received a single 
preoperative dose of cefuroxime to a cohort who received 3 total 
doses in 3,013 patients and found no signifi cant diff erences in infec-
tions between the two groups [11]. However, the authors recognized 
that their sample size was too small to detect a diff erence given the 
infrequency of PJI and recommended continuing the use of post-
operative prophylaxis until larger studies could be performed [11]. 
Additionally, in a national registry study, Engsaeseter et al. demon-
strated higher revision rates in patients receiving a single dose of 
antibiotics compared to four doses given on the day of surgery [12]. 


