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Background

Prosthetic joint infection (PJI) is a devastating complication following hip and knee
arthroplasty, with significant morbidity and mortality. While 24 hours of intravenous
antibiotics is standard for inpatient arthroplasty, there is no consensus on postoperative
antibiotic prophylaxis for outpatient procedures. This study evaluated 90-day PJI rates in
patients undergoing same-day discharge primary hip and knee arthroplasty with 24 hours
of perioperative oral antibiotics.

Methods

A retrospective review was conducted on 1,843 patients who underwent primary total
knee arthroplasty (TKA; 1,052, 57.1%), total hip arthroplasty (THA; 638, 34.7%),
unicompartmental knee replacements (medial: 89, 4.8%; lateral: 5, 0.3%), isolated
patellofemoral replacements (14, 0.8%), or conversion of previous hip surgeries (4, 0.2%)
from 2021 to 2023 at two ambulatory surgery centers. All patients received 24 hours of
perioperative oral antibiotics. Patient data were collected via chart review and the
Michigan Arthroplasty Registry Collaborative Quality Initiative (MARCQI). The primary
outcome was PJI within 90 days of surgery.

Results

The median age was 66 years, and the median BMI was 31 kg/m?2. PJI occurred in 5
patients (0.3%; 3 THA, 2 TKA). There were no significant differences in PJI rates based on
gender, BMI, race, smoking status, diabetes, ASA class, procedure type, or surgical
approach (P < 0.05).

Conclusion

Twenty-four hours of perioperative oral antibiotics following outpatient TKA, THA,
unicompartmental, and patellofemoral procedures is associated with low PJI rates.
Larger, randomized prospective studies are needed to refine antibiotic protocols for
outpatient arthroplasty.

INTRODUCTION edly will lead to an increase in the number of complications
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morbidity, mortality, and healthcare related expenditures,
the use of antibiotic prophylaxis has been widely adopted
to decrease PJI rate and associated costs.11-13 Currently,
most arthroplasty surgeons administer antibiotics prior to
surgery and continue administration for 24 hours following
surgery.1415

In 2017, the Centers for Disease Control (CDC) and the
World Health Organization (WHO) issued a recommenda-
tion against the use of postoperative prophylactic antibi-
otics following clean-contaminated surgeries.!3 This rec-
ommendation is problematic for arthroplasty surgeons,
mainly because these recommendations are based on non-
orthopaedic related surgeries and that there are few studies
examining the impact of receiving a single dose of oral,
postoperative antibiotics following outpatient THA or
TKA.16-18 The purpose of this study was to examine the
overall rate of PJI following either THA or TKA procedures
that occurred in the outpatient setting. Our group hypothe-
sized that same day surgery discharge with 24 hours of peri-
operative oral antibiotics following outpatient THA or TKA
would result in a low rate of PJI.

MATERIALS AND METHODS

DATA SOURCES

Following Institutional Review Board approval a retrospec-
tive study identified all patients undergoing outpatient TJA
from 2021 to 2023. All surgeries were performed by one
of two fellowship trained arthroplasty surgeons at two am-
bulatory surgery centers. Patients undergoing complex re-
vision or hardware removal were excluded. Per protocol,
all patients received 24-hour antibiotic coverage, starting
with preoperative cefazolin 2g or, if recently hospitalized,
cefazolin 2g plus pharmacy-dosed vancomycin. Cefazolin
was given within 1 hour of incision, vancomycin within 2
hours. Postoperatively, patients took cefalexin 500mg every
6 hours for three doses. Allergy alternatives included doxy-
cycline 100mg every 6 hours or sulfamethoxazole-
trimethoprim 800/160mg every 4 hours. Combined with
preoperative doses, these regimens ensured 24-hour cover-
age. Prior to arrival at the surgery center, all patients were
provided 2 chlorhexidine gluconate (CHG) sponges (BD E-
Z Scrub 107; 18mL of 4% CHG w/v - antiseptic; Becton,
Dickinson and Company, Franklin Lakes, NJ 07417-1884)
and were instructed to shower the evening before surgery
and morning before surgery with the CHG sponge. In the
preoperative area, the patient used a CHG wipe (Medline
ReadyPrep CHG; chlorhexidine gluconate 2% solution - an-
tiseptic; Medline Industries, LP, Three Lakes Drive, North-
field, IL 60093 USA) on their entire body followed by nasal
decolonization with intranasal Nozin® Nasal Sanitizer®
Advanced Antiseptic Popswab® Ampule 0.6mL (active in-
gredient: alcohol 62%; Nozin® Global Life Technologies
Corp, Chevy Chase, MD 20815) > 1 hour prior to incision.
Hair was removed in the preoperative area with clippers. In
the operating room, skin preparation was performed with
pre-wash alcohol, wiped clean prior to applying prepara-
tion solution. Final skin preparation was performed with a

solution of iodine povacrylex and isopropyl alcohol (3M Du-
raPrep™ Surgical Solution; iodine povacrylex [0.7% avail-
able iodine] and isopropyl alcohol [74% w/w]; 3M Health
Care, 2510 Conway Ave., St. Paul, MN 55144) over the sur-
gical field followed by an alcohol-based CHG (BD Chlo-
raPrep™ Hi-Lite Orange™; 26mL applicator, 2% w/v CHG
and 70% v/v isopropyl alcohol - antiseptic; CareFusion 213,
LLC, El Paso, TX 79912, subsidiary of Becton, Dickinson and
Co.) preparation on the remainder of the operative extrem-
ity. An Incise Drape (3M Health Care, 2510 Conway Ave., St.
Paul, MN 55144) covered the surgical field. Patient and pro-
cedure data was collected via retrospective chart review as
well as utilizing the Michigan Arthroplasty Registry Collab-
orative Quality Initiative (MARCQI) dataset. Patient demo-
graphic and surgical data - age at the time of surgery, body
mass index (BMI), gender, race, insurance status, past med-
ical history, social history, joint undergoing surgery, surgi-
cal approach, use of antibiotic powder or cement, and ASA
class - were collected.

OUTCOME MEASURES

The primary outcome measure of this study was the de-
velopment of PJI. Secondary outcome measures included
return to the emergency department, periprosthetic frac-
ture, hardware failure, pulmonary embolism (PE), and un-
planned readmission.

STATISTICAL ANALYSIS

Descriptive statistics were used to summarize the patient
cohort. Continuous covariates were described using medi-
ans with interquartile ranges. Categorical variables were
described using counts and frequencies. Univariate analy-
ses were conducted to compare patients who developed PJI
to those who did not. Furthermore, patients were stratified
based smoking status at the time of surgery, diabetes sta-
tus, BMI, ASA class, surgical approach, gender, and race/
ethnicity. Statistical significance was defined as P < 0.05 for
all analyses. Analyses were performed using IBM Statisti-
cal Package for Social Sciences (SPSS) Version 29.0.2.0 (De-
troit, MI).

RESULTS

DEMOGRAPHICS

1,843 patients were identified as having a TJA procedure
from 2021 to 2023. This included 1092 (57.1%) primary
TKA, 638 (34.7%) primary THA, 89 (4.8%) unicompartmen-
tal (medial) knee replacements, 5 (0.3%) unicompartmental
(lateral) knee replacements, 14 (0.8) isolated patellofemoral
replacements, 4 (0.2%) conversion of previous hip surg-
eries, and 1 (0.1%) revision knee arthroplasty. There were
1,168 (63.4%) females and 675 (36.6%) males in the cohort.
The median age was 66 years (range: 22-92 years) and the
median BMI was 31.02 kg/m? (range: 18.55-49.62 kg/m2). A
total of 199 (10.8%) were classified as having a healthy BMI,
591 (32.1%) were classified as overweight, and 1,053 (57%)
were classified as being obese. Most patients, 941 (51%),
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Table 1. Summary of patient characteristics and demographics.

Variable Category Count Percent (%)
Gender Female 1168 634
Male 675 36.6
ASA Class | 37 20
Il 865 46.9
1 941 51.0
BMI Class 1 199 10.8
2 591 321
3 1053 57.0
Missing 2 0.1
Race/Ethnicity Asian 28 1.5
Black 718 39.0
Hispanic 0.1
Native American 0.1
Native Hawaiian/Pacific Islander 0.1
Other 34 1.8
Unknown 89 4.8
White 967 525
Smoking Current 140 7.6
Never 1043 56.6
Previous 660 35.8
HxDVT No 1685 914
Yes 118 6.4
Diabetes No 1407 76.3
Yes - Type 1 Diabetes Mellitus 3 0.2
Yes - Type 2 Diabetes Mellitus 433 23.5
Yes - Type Unknown 1 0.1

had an ASA class of 3, followed by 865 (46.9%) with an ASA
class of 2, and 37 (2%) classified as ASA class 1. There were
967 (52.5%) patients identified as white, and 718 (39%) pa-
tients identified as Black. The remaining patients were ei-
ther Asian, Hispanic, Native American, Pacific Islander, or
did not have an identified race. A summary of demographic
information can be found in Table 1.

PATIENT CHARACTERISTICS

Most patients (n=1,043, 56.6%) reported never smoking,
660 (35.8%) reported having smoked previously, and 140
(7.6%) reported being current smokers. Most patients in-
cluded in the study did not have diabetes at the time of
surgery (n=1,407, 76.3%), while 433 (23.5%) and 3 (0.2%)
had type 2 diabetes or type 1 diabetes, respectively. A sum-
mary of patient characteristics can be found in Table 1. An-
tibiotic cement was only used in 14 (0.8%) of cases included
in the study, and antibiotic powder prior to incision closure
was done in 8 (0.4%) cases.

OUTCOMES

PJI occurred in a total of 5 (0.3%) patients, with 3 (60%)
occurring in THA and 2 (40%) occurring in TKA. The rate
of DVT (n=12) and PE (n=7) was 0.7% and 0.4%, respec-
tively. A total of 173 (9.4%) had unplanned presentations
to the emergency department following their surgery. Fur-
thermore, 47 (2.6%) patients had an unplanned readmis-
sion related to their surgical procedure. There were 9 (0.5%)
patients that experienced a periprosthetic fracture in the
postoperative period and no patients experienced hardware
failure. A summary of the outcome measures captured in
this study can be found in Table 2. There were no statisti-
cally significant differences noted for our primary outcome
measure when comparing gender, BMI class, race/ethnicity,
smoking status, diabetes type, the joint receiving surgery,
surgical approach, the use of antibiotic cement or powder,
and ASA class (P < 0.05).

DISCUSSION

Avoidance of PJI is crucial for reduction of healthcare costs
and improvement of patient outcomes. The growing outpa-
tient setting for TJA is shifting treatment guidelines, par-
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Table 2. Summary of primary and secondary outcome measures analyzed.

Variable Category Count Percent (%)
PJI No 1838 99.7
Yes 5 0.3
DVT No 1831 99.3
Yes 12 0.7
Return to ED No 1670 90.6
Yes 173 9.4
Fracture No 1834 99.5
Yes 9 0.5
Hardware Failure No 1842 99.9
Yes 1 0.1
PE No 1836 99.6
Yes 7 0.4
Unplanned Readmission No 1796 97.4
Yes 47 2.6

ticularly for infection control.!? Evidence shows prophy-
lactic antibiotics significantly reduce surgical site infection
(SSI) risk.20 The “golden period” - the first six hours post-
surgery — allows host defenses to control bacterial growth,
with antibiotics extending this window.2! Current recom-
mendations advise stopping antibiotics within one hour of
incision and not continuing after clean closure.22 However,
concerns about PJI prevention remain, and the optimal tim-
ing for prophylaxis is still debated. In this retrospective
review, patients who completed twenty-four hours of pe-
rioperative oral antibiotic prophylaxis following same-day
discharge for primary THA or TKA demonstrated low rates
of with no significant differences across gender, BMI, race,
smoking status, diabetes, ASA class, joint, procedure type,
or surgical approach (P > 0.05).

The current guidelines are primarily based on a limited
number of orthopaedic studies, with only two directly ex-
amining TJA.23-2% This limited evidence is concerning,
given the need for updated guidance on optimal antibiotic
protocols in joint replacement surgeries, particularly as PJI
remains a major issue. Additionally, the increasing preva-
lence of patients with higher BMI — a known risk factor
for SSI and PJI - highlights this need.39-3! The unique chal-
lenges in arthroplasty, such as biofilm formation, compli-
cate infection management by limiting the effectiveness of
antimicrobial treatments. This reliance on outdated, non-
specific studies underscores the urgency to revisit and up-
date current antibiotic practices.

Recent studies have explored the effects of extended
postoperative antibiotic use with some demonstrating ben-
efits. Frank and Yang et al reported that prolonged antibi-
otic courses reduced reinfection rates in patients under-
going revision for PJI, particularly in those high risk for
infection during primary arthroplasty.32-33 Similarly, Kheir
et al found that extended antibiotics in high-risk patients
reduced PJI rates, associated complications, mortality, and
healthcare costs.30 While these studies focused on longer
antibiotic regimens, our study, which used only 24 hours

of perioperative oral antibiotics, found a low PJI rate of
0.3% with no significant differences across patient demo-
graphics or surgical factors. This suggests that, in some
cases, shorter antibiotic courses may offer adequate protec-
tion. However, variability in patient populations and sur-
gical contexts highlights the need for further research to
determine optimal antibiotic duration for different risk pro-
files.

In contrast, a recent study by Kubsad et al evaluated the
impact of extended oral antibiotic use in primary THA and
reported a higher incidence of PJI at 90 days in the co-
hort receiving extended antibiotics compared to those who
did not.3! Unlike the findings of Frank, Yang, and Kheir in
high-risk groups,30:32.33 Kubsad et al. focused on a gen-
eral patient population and found no significant benefit
from extended antibiotics.3! While our study used a shorter
24-hour antibiotic course and observed low infection rates
(0.3%), these results should be interpreted with caution
given the differences in study populations and contexts.
The variability in findings across studies underscores the
need for further research to determine the optimal duration
and patient selection for postoperative antibiotic use.

At first glance, limiting perioperative antibiotics to clean
closure may seem more cost-effective than extending them
for 24 hours. In our study, patients were discharged with
one of three oral antibiotics based on allergy profiles. Ac-
cording to Affordable Care Act (ACA) Federal Upper Limit
(FUL) drug pricing, the cost per tablet was as follows: ce-
falexin 500mg at $0.14, sulfamethoxazole-trimethoprim
800/160mg at $0.07, and doxycycline 100mg at $0.15.34 To-
tal discharge antibiotic costs ranged from $0.21 to $0.57. In
contrast, treating a single PJI costs approximately $30,000,
with annual hospital costs for hip and knee PJI projected
to reach $1.85 billion by 2030.10 Thus, the modest cost of
24-hour antibiotics is far more economical than managing
a PJI.

In terms of secondary outcomes, our study found no sta-
tistically significant relationship between the administra-
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tion of 24 hours of perioperative antibiotics and rates of
DVT, PE, unplanned emergency department presentations,
unplanned readmissions, periprosthetic fractures, or hard-
ware failure. The incidence of DVT and PE 0.7% and 0.4%,
respectively, and the overall rate of unplanned readmis-
sions was 2.6%. 9.4% of patients had an unplanned visit
to the emergency department, and 0.5% experienced a
periprosthetic fracture. Importantly, no cases of hardware
failure were observed. These findings suggest that using
a 24-hour antibiotic protocol did not significantly impact
these secondary outcomes, which are often influenced by
other perioperative factors including patient comorbidities,
surgical technique, and postoperative care protocols. While
PJI prevention was effectively addressed by the antibiotic
regimen, the low rates of these secondary complications
may support the safety and efficacy of a short antibiotic
course without introducing an increased risk of other ad-
verse events.

This study was not without limitations. Being retrospec-
tive in nature, we were unable to control for certain patient-
specific factors that could directly affect the risk of PJI.
However, when we examined well-established risk factors
for PJI, such as smoking status, BMI, and the presence of
diabetes, no significant differences in infection rates were
found.3” Another limitation is the exclusion of patients
who underwent complex revision surgeries, which may af-
fect the generalizability of our findings to those higher-risk
procedures. That said, protocols for antibiotic management
in revision arthroplasty both at our institution and inter-
nationally are distinct from those used in primary arthro-
plasty, so this exclusion aligns with different standards of
care.23:33 Additionally, our study included patients from
only two surgeons, which may reduce the generalizability.
However, both surgeons used the same perioperative an-

tibiotic regimen, and their patients participated in a stan-
dardized preoperative joint education course, which may
have helped minimize variations in care and education.
Furthermore, the inclusion of surgeries performed at two
separate ambulatory centers improves the generalizability
of our findings across different surgical environments. Fu-
ture research should aim to include a broader range of sur-
geons and facilities, as well as a more diverse patient pop-
ulation to confirm the widespread applicability of these
results. A prospective, multicenter study would provide the
rigorous evidence needed to further establish the effective-
ness of postoperative antibiotic protocols in reducing PJI.

CONCLUSION

In conclusion, this study demonstrates that 24 hours of pe-
rioperative oral antibiotic administration following outpa-
tient total hip and knee arthroplasty is associated with a
low rate of PJI, without significant differences across vari-
ous patient demographics and surgical factors. These find-
ings suggest that extending antibiotic use beyond the cur-
rent guidelines of cessation at clean closure may provide
broader protection against PJI in both low- and high-risk
patients. Given the substantial costs associated with treat-
ing PJI, this approach appears to be a cost-effective and
clinically effective strategy. Further prospective studies are
warranted to confirm these findings and refine guidelines
for perioperative antibiotic use in outpatient arthroplasty
procedures.
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