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Antibiotic Prophylaxis for Patients with a History of
Total Joint Replacement
Steven F. DeFroda, MD, ME, Eliza Lamin, MD, Joseph A. Gil, MD, Kunal Sindhu, BS,
and Scott Ritterman, MD

As the population ages and people remain active into the 7th and 8th decades of life, the frequency of
total joint replacement is increasing. Following joint replacement surgery, patients inevitably require
various invasive procedures as part of their routine health maintenance, including, but not limited to,
dental care, colonoscopy, cystoscopy, and cardiac catheterization. There is scant evidence to support the
use of periprocedural prophylactic antibiotics in the prevention of late total joint infection. The guide-
lines for the usage of periprocedural antibiotics have changed as knowledge of the pathophysiology of
joint infection has evolved. We review the current recommendations from subspecialty academic organi-
zations regarding antibiotic prophylaxis for patients undergoing routine urologic, gastrointestinal, den-
tal, and cardiac procedures after total joint replacement. (J Am Board Fam Med 2016;29:500–507.)
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It is estimated that 2.5 million Americans are living
with total hip replacements, while 4.7 million cur-
rently have total knee replacements.1 These num-
bers are expected to increase as patients live longer
and remain active into the sixth, seventh, and
eighth decades of life. As the number of patients
with total joint replacement increases, so too does
the need for other care providers to be aware of
this population of patients and the unique chal-
lenges they present in other areas of their care. One
area that has been the subject of much controversy
is the need for antibiotic prophylaxis for patients
with total joint replacements who are undergoing
outpatient urologic, gastrointestinal, dental, or car-
diac interventions. With the number of total joint

replacements increasing, prosthetic joint infection
will become a larger burden on our health care
system. Transient bacteremia, which leads to the
seeding of a prosthetic joint and resultant joint
infection, is a hypothesized mechanism of infection
during various interventions; however, this has
never been definitively proven.2 Southwood et al3

showed that with a high bacterial load, bacteremia
could lead to a prosthetic infection up to 3 weeks
after joint replacement in a rabbit population; how-
ever, the rabbits became resistant to infection 3
weeks postoperatively. A study of 1000 patients
with 1112 joint replacements advised patients to
not take prophylactic antibiotics before any dental
or surgical procedures. In this population, 284 in-
fections developed, but no hematogenous joint in-
fections were reported; only 3 patients developed
bacteremia (2 had rheumatoid arthritis).4 On the
contrary, other authors argue that it has been
proven that dental and surgical procedures are ca-
pable of causing transient bacteremia.5,6 In the gas-
trointestinal tract, transient bacteremia infiltrating
via bacterial translocation across the intestinal mu-
cosa has occurred in patients with immune com-
promise and malignancy; however, it is uncommon
in healthy individuals.7

While it is standard practice to give periopera-
tive antibiotics to patients having joint replacement
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surgery, there is much controversy regarding the
need for routine prophylaxis in patients with a
history of joint replacement undergoing various
outpatient procedures. As a part of routine health
care maintenance, patients require a multitude of
outpatient procedures performed by numerous
subspecialty providers, including but not limited to
urologists, gastroenterologists, dentists, and cardi-
ologists. Patients with joint replacement may ques-
tion both these providers and their primary care
provider about the need for any special antibiotic
requirements, and they often receive contradictory
recommendations.

In 2009 the American Academy of Orthopaedic
Surgeons (AAOS) put out a blanket statement with
regards to antibiotic prophylaxis. They recom-
mended “consideration” of antibiotics for all pa-
tients with total joint replacement who were un-
dergoing any procedure with the potential to cause
bacteremia and identified a high-risk group of pa-
tients, including immunocompromised patients;
those with inflammatory arthropathy; immunosup-
pressed patients; patients with HIV; those with
previous joint infection, hemophilia, type 1 diabe-
tes, or malignancy; and patients with a megapros-
thesis.8 They do not recommend antibiotic pro-
phylaxis for patients with extrasynovial implants
(eg, plates, screws). However, these generic recom-
mendations vary for different subspecialty organi-
zations such as the American Urologic Association
(AUA), American Heart Association (AHA), and
American Dental Association (ADA).

Being aware of the evidence associated with
prosthetic infection during these procedures as well
as the guidelines within each of these academic
organizations is important in optimizing patient
care and limiting both the rate of infection and the
adverse effects of antibiotic therapy. A literature
review was completed by performing a PubMed
search for relevant literature on prophylactic anti-
biotics following joint replacement surgery using
the terms urologic procedures joint infections, antibiotic
prophylaxis after joint surgery dental procedures, GI
procedures joint infection, cardiac procedures prosthetic
joint infections, and dental procedures prosthetic joint
infections. These terms resulted in 240 publications,
215 of which were either irrelevant or duplicates.
Only manuscripts written in English were consid-
ered. Relevant articles that were referenced within
the included manuscripts were also reviewed, as

were references from the national subspecialty or-
ganization guidelines.

Use of Antibiotics
Urologic Procedures
Transient bacteremia is a common consequence of
urologic surgery. Transient bacteremia after uro-
logic surgery occurs in 6.1% of patients without
antibiotics and 2.1% with antibiotics.9 Intraopera-
tive manipulation of the genitourinary (GU) tract
can allow small amounts of bacteria to be trans-
ferred into the bloodstream during routine bleed-
ing during surgery. While there is a theoretical risk
as well as a logical connection between bacteremia,
seeding, and prosthetic joint infection, there are no
definitive data that provide a causal link between
urologic procedures and prosthetic joint infec-
tions.10 The risk of bacteremia depends on several
factors including preoperative urinary tract infec-
tion, invasiveness of the procedure, and use of pro-
phylactic antibiotics. However, there is such a pau-
city of data on the incidence of periprosthetic
infection following urologic procedures that the
Canadian Urologic Association does not provide in
their antibiotic guidelines any information on pa-
tients with joint replacements.11 In addition, the
European Urology Association does not mention
special precautions to be taken in patients with a
joint replacement.12

In one case-control study there was no differ-
ence in the rate of periprosthetic joint infection
between those who had a GU procedure and those
who did not.13 The study compared 339 patients
admitted with a periprosthetic joint infection with
339 patients who were admitted at the same time
without a joint infection. The rate of GU proce-
dures (about 15%) was similar in the infected
group and the noninfected group. Results were
similar in patients whose joints were 6 months, 1
year, and �1 year old.

The AAOS does not provide specific recommen-
dations for urologic procedures; however, the AUA
provides urologists with a best-practice statement
regarding the use of antibiotic prophylaxis in pa-
tients with joint replacements. According to the
AUA, patients who meet 1 criterion from 1 or both
of the following categories should be prescribed
prophylactic antibiotics. The categories are divided
into patients who have an increased risk of hema-
togenous total joint infection and patients under-
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going procedures that have a higher rate of causing
bacteremia. The first category includes patients
within 2 years of their joint replacement, immuno-
compromised patients, and patients with the at
least one of the following comorbidities: previous
joint infections, malnourishment, hemophilia, HIV
infection, diabetes, and malignancy. The second
category includes any patient undergoing kidney
stone manipulation, upper urinary tract manipula-
tion (ureteroscopy, percutaneous nephrolithotomy,
extracorporeal shock wave lithotripsy), transrectal
prostate biopsy, or bowel manipulation, and those
who have a higher risk of colonization because of
an indwelling catheter, clean intermittent catheter-
ization, urinary retention, recent urinary tract in-
fection, an indwelling ureteral stent, or urinary
diversion.14 The prophylactic antibiotic recom-
mendation for patients who meet the criteria is a
single dose of a fluoroquinolone given orally 1 to 2
hours preoperatively. Alternatively, a combination
of ampicillin (or vancomycin if the patient is aller-
gic to penicillin) and gentamicin can be given 30 to
60 minutes preoperatively.14 The goal of prophy-
lactic antibiotics is to prevent hematogenous seed-
ing of joint replacements. Joint replacements are
significantly more likely to be infected in the first 2
years after implantation, which is likely the reason
the AUA recommends antibiotics for patients who
had a joint replacement �2 years before their pro-
cedure.15

Based on these guidelines and the current liter-
ature, it can be said that not all patients with a joint
replacement need antibiotics; however, it is impor-
tant to go through a patient’s history to determine
whether they have the potential for a high rate of
hematogenous spread or whether the procedure
they are undergoing has a higher rate of causing
bacteremia. Patients meeting both of these criteria
should receive prophylactic antibiotics. As more
literature becomes available, it may show that not
even all these patients should be receiving antibi-
otics, but in the absence of large clinical trials it is
important to continue with the current AUA guide-
lines.

Gastrointestinal Procedures
Bacteremia following gastrointestinal endoscopic
procedures is not uncommon. The incidence of
bacteremia after a standard colonoscopy, for exam-
ple, has been estimated to be between 0% and
5%.16 Even in those gastrointestinal procedures

deemed to be “high risk” for bacteremia, such as
dilation of esophageal strictures, endoscopic scle-
rotherapy of varices, and endoscopic retrograde
cholangiopancreatography, the incidence of bacte-
remia has still been found to be lower than
22%.17,18 By contrast, common activities like
brushing one’s teeth and flossing are associated
with an incidence of bacteremia between 20% and
68%.18

Previous investigations have revealed a few in-
stances of prosthetic joint infections following gas-
trointestinal endoscopic procedures.4,19 In 2008,
Banerjee et al18 reported that there were 2 case
reports of pyogenic arthritis in patients with ortho-
paedic prostheses. A 2013 case-control study exam-
ining prosthetic joint infections found that 17% of
such infections were caused by bacteria native to
the gastrointestinal tract.19 The same study found
that esophagogastroduodenoscopy with biopsy
within 2 years of primary arthroplasty was associ-
ated with a significantly increased risk of prosthetic
joint infection. However, this was the first study to
demonstrate this association, and there are few data
on the incidence of this relationship.19 Given the
low incidence of joint infections following endos-
copy, prophylactic antibiotics are not currently rec-
ommended by the American Society of Gastroen-
terologists or the American Society of Colon and
Rectal Surgeons.16,20 In addition, prophylactic an-
tibiotics are also no longer recommended in the
antibiotic prophylaxis guidelines from the AAOS.2

Dental Procedures
It has been estimated that 6% to 13% of prosthetic
joint infections result from organisms that origi-
nate in the oral cavity.21 Given the considerable
costs, morbidity, and mortality associated with
these infections, and the fact that dental procedures
are known to induce transient bacteremia,16,22 the
use of prophylactic antibiotics by orthopedists be-
fore dental procedures became widespread in the
1970s.23 However, the data supporting this practice
proved to be limited.24 One study by Coulter et al5

showed a reduction in the incidence of bacteremia
with the use of antibiotics—from 63% to 35%;
however, there was no proof of a significant differ-
ence in infection rate in either group. In 1997, in an
attempt to provide clinicians with better guidance
regarding the prophylactic use of antibiotics in the
setting of dental procedures, the ADA and the
AAOS issued joint guidelines that stated that “an-
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tibiotic prophylaxis is not indicated for dental pa-
tients with pins, plates and screws, nor is it rou-
tinely indicated for most dental patients with total
joint replacements.” Instead, prophylaxis was only
recommended for a small group of individuals at
high risk of infection.25 The guidelines were re-
vised in 2003, but they largely remained consistent
with the 1997 recommendations.26

In 2009, however, without the endorsement of
the ADA, the AAOS unilaterally issued new recom-
mendations, arguing that the significant morbidity
and mortality associated with prosthetic joint infec-
tions justified clinicians to “consider antibiotic pro-
phylaxis for all total joint replacement patients be-
fore any invasive procedure that can cause
bacteremia.” This statement, however, did not
meet the AAOS criteria for evidence-based guide-
lines.27 The ADA responded by pointing out that
there was inadequate evidence to justify the change
from the 2003 guidelines.26 This statement issued
by the ADA has since been supported by numerous
studies that have questioned the use of prophylactic
antibiotics in patients with prosthetic joints. A large
case-control study by Berbari et al22 showed that
antibiotic prophylaxis before dental procedures was
not associated with a decreased risk of prosthetic
joint infections and suggested that the 2009 guide-
lines should be reconsidered. Studies by Matar et
al28 and Skaar et al29 came to similar conclusions.

In 2012 the AAOS, once again in conjunction
with the ADA, reversed itself, stating that clinicians
“might consider discontinuing the practice of rou-
tinely prescribing prophylactic antibiotics for pa-
tients with hip and knee prosthetic joint implants
undergoing dental procedures,” and the AAOS
suggested that patient preference should play a sig-
nificant role in determining the ultimate course of
action.30 In 2014 the ADA convened an expert
panel to evaluate its 2012 recommendations; this
panel recommended that prophylactic antibiotics
should not be given before dental procedures in
patients with prosthetic joints.31 Despite these rec-
ommendations, Colterjohn et al32 showed that or-
thopedic surgeons continue to be far more likely
than oral surgeons to prescribe prophylactic anti-
biotics before dental procedures.

Interestingly, the AHA does not share the same
view as the AAOS with regard to prophylaxis for
patients with implantable heart devices. The AHA
stance is that because of the high prevalence of
staphylococcal infection (which is not native to the

mouth) in cardiovascular implantable devices, there
is no role for antibiotic prophylaxis during dental
procedures for patients with this device.33 This is
interesting to note because Staphylococcus aureus and
Staphylococcus epidermidis have been shown to be the
most common infecting organisms in prosthetic
joint infection. While comparing infections of car-
diac devices to total joint replacements following
dental procedures may be inappropriate, it may
serve as a good area of investigation for the AAOS
going forward in making potentially improved rec-
ommendations regarding prophylaxis.

Cardiac Procedures
Cardiovascular implantable electronic devices
(CIEDs), which include permanent pacemakers
and implantable cardioverter-defibrillators, have
become essential to the management of cardiovas-
cular disease in the United States.33,34 Between
1999 and 2003, the number of new CIED implan-
tations increased by 49%, driven primarily by new
implantable cardioverter-defibrillators.35 Patients
receiving CIEDs tend to be older and suffer from
more comorbidities than the population as a
whole.36 The increased prevalence of CIEDs, cou-
pled with their presence in older, sicker patients,
has led to an increased incidence of CIED infec-
tion.33,34 Notably, the number of hospitalizations
resulting from CIED infections increased 3.1-fold
between 1996 and 2003, significantly outstripping
the increase in CIED prevalence.35

Endocarditis and device-related infections are
the most common types of infections complicating
CIED placement.33,34 Between 60% to 80% of
these infections are caused by Staphylococcus species;
42% are caused by coagulase-negative Staphylococ-
cus alone.34,37 CIED infections tend to be charac-
terized by high rates of morbidity and mortal-
ity.34,35 A 2009 study, for example, found an 18%
all-cause mortality from CIED infections at 6
months.38 Given the high risks associated with
these infections, the AHA recommends the use of
prophylactic antibiotics in all patients, regardless of
prosthetic joint status, before CIED placement.
Specifically, they recommend that cefazolin be ad-
ministered intravenously within 1 hour before the
incision or vancomycin within 2 hours of the inci-
sion.34 Because of a lack of evidence regarding their
efficacy and concerns about their risks and costs,
however, postoperative antibiotics and prophylactic
antibiotics before other invasive procedures, in-
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cluding dental procedures, not related to CIED
manipulation are not recommended.33,34 While
there have not been many studies looking at the use
of antibiotics in patients with both prosthetic joints
and CIED implants, we believe that it is prudent to
follow the AHA guidelines regarding the use of
antibiotics before CIED placement for all patients,
including those with prior arthroplasty, until fur-
ther studies clarify this issue. In addition, the AHA
does not recommend antibiotics for routine proce-
dures in which antibiotics are not routinely given
for those without joint replacement.

Discussion
Patients with history of joint replacement often ask
their physicians questions regarding the need for
prophylactic antibiotics before undergoing an inva-
sive outpatient procedure such as dental work or a
urologic procedure. Different subspecialty aca-
demic organizations and regional practice patterns
may influence the decision to prescribe prophylac-
tic antibiotics. Ultimately the decision should be
based on the risk of infection as well as the mor-
bidity associated with periprosthetic joint infection.
Many orthopedists argue that prosthetic joint in-
fection is a devastating complication of joint ar-
throplasty and should be avoided at all costs. How-
ever, primary care physicians argue that antibiotic
administration is not without consequence, poten-
tially causing the emergence of drug-resistant or-
ganisms, mild drug-related adverse effects such as
swelling or itching, and even more severe adverse
effects such as Clostridium difficile colitis. While
urologic, gastrointestinal, dental, and cardiac pro-
cedures have all been proven to induce bacteremia,
daily activity such as teeth brushing also results in
bacteremia, and prosthetic joint infection via he-
matogenous seeding has never been definitively
proven in humans.2 In addition, in today’s current
health care landscape it is important to consider the
cost of delivering health care as well as the cost of
a devastating complication such as prosthetic infec-
tion. Slover et al39 analyzed the cost associated with
prosthetic infection compared with prophylactic
antibiotic usage. They used �-lactams as a model
antibiotic for prophylaxis and, using the incidence
of various adverse effects such as anaphylaxis
(0.015–0.004%),40 C. difficile infection (0.0000067%),41

and rash (5.1%),42 they estimated the average cost
of antibiotic complication per prescription to be

$14.30.39 Based on the available data, the average
cost of a prosthetic joint infection was determined
to be $90,000. A cost-to-benefit analysis demon-
strated that if the risk of infection was �0.75%,
prophylactic antibiotics were not cost-effective;
however, they were demonstrated to be cost-effec-
tive if the risk was 1.2%. If the risk of prosthetic
joint injection was 2.1%, antibiotics would only
need to reduce risk by 25% to be cost-effective.39

While there are no reported rates �0.75%, from a
strictly cost-effectiveness perspective, the results of
this study determined that antibiotics are only cost-
effective in certain patients who are at a high risk of
acquiring a prosthetic joint infection, including
those with immune compromise, recent joint re-
placement (within 2 years), diabetes, or inflamma-
tory arthritis.43

Overall, the recommendation regarding the uti-
lization of prophylactic antibiotics in patients with
joint replacement in the setting of invasive proce-
dures varies depending on the type of provider
making the recommendation. A survey study of
orthopedist surgeons, urologists, and dentists as-
sessed each group’s thoughts on antibiotic prophy-
laxis. All 3 groups thought that patients should
“definitely” inform their physician of their joint
replacement before a procedure. Urologists felt
that patients with an existing joint replacement
“probably” needed antibiotics before a routine or
prolonged procedure, whereas dentists replied
“probably not” and “unsure.” Interestingly, ortho-
pedist surgeons felt that their patients “definitely”
needed antibiotics before urologic manipulation
and “probably” required it before dental treatment,
regardless of procedure length.44 This study reveals
that patients will get inconsistent recommendations
depending on the type of provider they ask. It also
demonstrates the importance of communication re-
garding the various subspecialty organizations and
the need for collaborative research going forward
to best examine the risks of infection and its pre-
vention. Ultimately, our review shows that the lit-
erature suggests recommending prophylactic anti-
biotics only for patients with total joint
replacement in the event that they are undergoing
a major urologic procedure (as previously de-
scribed) or undergoing a routine urologic or dental
procedure with 1 or more of the following risk
factors: immunocompromise, previous joint infec-
tions, malnourishment, hemophilia, HIV, diabetes,
malignancy, or a joint implanted within the past 2
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years. Patients undergoing routine cardiac proce-
dure should receive any antibiotics routinely given
for the procedure but do not need additional anti-
biotic prophylaxis; those undergoing gastrointesti-
nal procedures do not require prophylactic antibi-
otics (Table 1).

Conclusion
The decision to use prophylactic antibiotics in pa-
tients with joint replacement in the setting of in-
vasive procedures is one that is shared between
orthopedist surgeons, primary care physicians, and
subspecialists performing the invasive procedures.
Patients may get varying opinions depending on
which provider they ask as a result of differing
recommendations within each subspecialty’s gov-
erning body. Based on the evidence, healthy indi-
viduals with a �2 year history of uncomplicated
joint arthroplasty should not typically receive anti-
biotic prophylaxis. Patients should be informed of
the current guidelines and be encouraged to make
an informed decision based on the available infor-
mation. While it may be tempting for orthopedic
surgeons to recommend antibiotics as a preventive
measure, the administration of antibiotics is not
benign and may not be cost-effective unless it is

used in a population that has a high risk for infec-
tion. By being aware of the latest recommendations
and the literature regarding the risks of prosthetic
joint infection, providers can optimize the periop-
erative protocol associated with their respective in-
terventions while reducing the costs and morbidity
affiliated with improper antibiotic usage as well as
the incidence of prosthetic joint infection.
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